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mixture of the pellets. Tablets or capsules can be coated with a film that resists dissolution for a 

predictable period of time. Even the parenteral preparations can be made long-acting, by 

dissolving or suspending the Heteroaryl Compound in oily or emulsified vehicles that allow it to 

disperse slowly in the serum. 

[00227] 

9-BBN 

ATP 

BSA 

DPBS 

DCM 

DIPEA 

DMF 

DMSO 

DNP 

DTT 

EDTA 

ESI 

FBS 

HE PES 

HPLC 

HTRF 

LCMS 

MS 

n-BuLi 

NMR 

p-TsOH 

RPMI 

SN 

TFA 

5. EXAMPLES 

The following abbreviations were used in descriptions and examples: 

9-Borabicyclo[3 .3 .1 ]nonane 

Adenosine triphosphate 

Bovine serum albumin 

Dulbecco's phosphate buffered saline 

Dichloromethane 

N ,N-Diisopropylethylamine 

N,N-Dimethylformamide 

Dimethylsulfoxide 

2,4-Dinitrophenol 

Dithiothreitol 

Ethylenediaminetetraacetic acid 

Electrospray ionization 

Fetal bovine serum 

( 4-(2-Hydroxyethyl)-1-piperazineethanesulfonic acid 

High performance liquid chromatography 

Homogeneous time resolved fluorescence 

Liquid chromatography mass spectrometry 

Mass spectrometry 

n-Butyllithium 

Nuclear magnetic resonance 

Para-toluene sulfonic acid 

Roswell Park Memorial Institute medium 

Supernatant 

Trifluoracetic acid 
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TLC Thin layer chromatography 

TsCl 4-Methyl benzenesulfonyl chloride 

Jl w Microwave 

[00228] Compounds are named using the automatic name generating tool provided in 

Chemdraw Ultra 9.0 (Cambridgesoft), which generates systematic names for chemical structures, 

with support for the Cahn-Ingold-Prelog rules for stereochemistry. 

[00229] The following Examples are presented by way of illustration, not limitation. 

5.1 SYNTHETIC EXAMPLES 

5 .1.1 Synthesis of Intermediates 

Intermediate 1: tert-Butyl 5-bromo-1-oxoisoindoline-2-carboxylate 

0 

~~0 
Br~N o+ 

[00230] A. Methyl 4-bromo-2-methylbenzoate. To a stirred solution of 4-bromo-2-

methylbenzoic acid (1 g, 4.7 mmol) in methanol (20 mL) was added dropwise sulfurous 

dichloride (1.4 g, 11.7 mmol) at 0 °C, and the resulting mixture was refluxed for 2 h. After TLC 

(ethyl acetate) indicated the starting material was consumed, the solvent was removed under 

reduced pressure, and the residue was dissolved in ethyl acetate and water. Layers were 

separated and the aqueous phase was extracted with ethyl acetate. The combined organic layers 

were washed with brine, dried over anhydrous sodium sulfate, and evaporated in vacuo to give 

methyl4-bromo-2-methylbenzoate (0.8 g, 75% yield). 1H-NMR (400 MHz, 

CHLOROFORM-d)() (ppm) 7.80 (d, J = 8.4 Hz, 1H), 7.46-7.38 (m, 2H), 3.90 (s, 3H), 2.60 (s, 

3H). 

[00231] B. Methyl4-bromo-2-(bromomethyl)benzoate. A suspension ofmethyl4-bromo-

2-methylbenzoate (0.8 g, 3.5 mmol), N-bromosuccinimide (0.69 g, 3.8 mmol), benzoyl peroxide 

(15 mg, 0.06 mmol) in tetrachloromethane (10 mL) was refluxed for 5 h. When TLC (ethyl 

acetate) indicated the starting material was consumed, the mixture was cooled down to room 

temperature. The precipitate was filtered off, and the filtrate was concentrated to give methyl 

4-bromo-2-(bromomethyl)benzoate (0.9 g, 84% yield). 1H-NMR (400 MHz, 
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CHLOROFORM-d) & (ppm) 7.86 (d, J = 8.8 Hz, lH), 7.65 (s,lH), 7.52 (dd, J = 8.4 Hz, 

J = 2.0 Hz, lH), 4.91 (s, 2H), 3.95 (s, 3H): 

[00232] C. 5-Bromoisoindolin-1-one. To a solution ofmethyl4-bromo-2-

(bromomethyl)benzoate (0.8 g, 2.6 mmol) in tetrahydrofuran (40 mL) was added an aqueous 

solution of ammonia (5 mL) in a sealed vessel, and the reaction mixture was stirred at 40 oc for 

3 days. The precipitate was collected and dried in vacuo to give 5-bromoisoindolin-1-one 

(220 mg, 40% yield) as a white solid. 1H-NMR (400 MHz, DMSO-d6) & (ppm) 8.62 (br s, lH), 

7.81 (s, lH), 7.64 (d, J =8Hz, lH), 7.57 (d, J =8Hz, lH), 4.34 (s, 2H). 

[00233] D. tert-Butyl 5-bromo-1-oxoisoindoline-2-carboxylate. A mixture of 5-

bromoisoindolin-1-one ( 40 mg, 0.19 mmol), di-tert-butyl dicarbonate ( 41 mg, 0.19 mmol), 

N,N-dimethylpyridin-4-amine (2.3 mg, 0.02 mmol) in dichloromethane (3 mL) was stirred at 

room temperature overnight. When TLC (ethyl acetate) indicated the starting material was 

consumed, the reaction mixture was washed with water and brine, dried over anhydrous sodium 

sulfate, and evaporated in vacuo to give tert-butyl 5-bromo-1-oxoisoindoline-2-carboxylate 

(30 mg, 51% yield) as a white solid. 1H-NMR (400 MHz, DMSO-d6) & (ppm) 7.89 (s, lH), 

7.71-7.65 (m, 2H), 4.75 (s, 2H), 1.49 (s, 9H). 

Intermediate 2: tert-Butyl 4-( 4-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-

yl)piperazine-1-carboxylate 

Y+ 
0, .... o 

8 

Owl 
~NI(Ot 

0 

[00234] A. tert-Butyl 4-( 4-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-

yl)piperazine-1-carboxylate. A solution of 1-( 4-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-

yl)pyridin-2-yl)piperazine (0.5 g, 1.729 mmol) in dichloromethane (13 mL) was cooled to 0 oc 
and treated with triethylamine (0.265 mL, 1.902 mmol) followed by di-tert-butyl dicarbonate 

(0.377 g, 1.73 mmol). The reaction was slowly warmed to room temperature. The reaction 

mixture was washed with water. The organic phase was dried over magnesium sulfate and 
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evaporated to dryness. The product was dried overnight under vacuum at room temperature. tert

Butyl 4-( 4-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)pyridin-2-yl)piperazine-1-carboxylate 

(0.606 g, 1.557 mmol, 90% yield) was isolated as a white solid. MS (ESI) m/z 290 [M-Boc+1t. 

Intermediate 3: 4-(5-Bromopyrimidin-2-yl)morpholine 

1\ N)-
0 N-<\ !J Br 
\_j N 

[00235] A. 4-(5-Bromopyrimidin-2-yl)morpholine. A solution of 5-bromo-2-

chloropyrimidine (0.5 g, 2.58 mmol) in acetonitrile (10.5 mL) was treated with morpholine 

(0.225 g, 2.58 mmol) and diisopropylethyl amine (0.677 mL, 3.88 mmol) and was stirred at room 

temperature overnight. The solvent was removed under reduced pressure (white sticky solid). 

The residue could not be partitioned between water and ethyl acetate but a white solid formed 

upon suspending the mixture in a saturated aqueous solution of ammonium chloride that was 

collected by filtration and washed with water. 4-(5-Bromopyrimidin-2-yl)morpholine (0.550 g, 

2.253 mmol, 87% yield) was isolated as a white solid. MS (ESI) m/z 244 [Mt 246 [M+2t. 

Intermediate 4: tert-Butyl 2-(6-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H

Benzo [ d]Imidazol-1-yl)ethylcarbamate 

--J-+-
0, ..... o 

~N'-~ 
N:::::./ 'soc 

[00236] A. tert-Butyl2-(5-bromo-2-nitrophenylamino)ethylcarbamate. To a stirred 

solution of 4-bromo-2-fluoro-1-nitro-benzene (3 g, 13.7 mmol), tert-butyl2-

aminoethylcarbamate (2.2 g, 13.7 mmol) and triethylamine (2.78 g, 27.4 mmol) inN,N

dimethylacetamide (25 mL) was stirred at room temperature overnight. The reaction mixture 

was concentrated under reduced pressure give the crude product, which was purified on silica gel 

column (eluting with 5-15% ethyl acetate in petroleum ether) to give tert-butyl2-(5-bromo-2-
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nitrophenylamino)ethylcarbamate as a yellow solid. (3.1 g, 63% yield). 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 8.24 (br s, 1H), 8.07 (d, J=9.2 Hz, 1H), 7.10 (s, 1H), 6.82 (d, J=9.2 

Hz, 1H), 4.82 (br s, 1H), 3.47 (s, 4H), 1.48 (s, 9H). 

[00237] B. tert-Butyl2-(2-amino-5-bromophenylamino)ethylcarbamate. A mixture of 

tert-butyl2-(5-bromo-2-nitrophenylamino)ethylcarbamate (2.0 g, 5.57 mmol), zinc dust (3.64 g, 

55.70 mmol), and ammonium chloride (3.0 g, 55.7 mmol) in a mixture oftetrahydrofuran and 

methanol (1: 1, 30 mL) was stirred at room temperature for 1 h. The reaction mixture was 

filtered, and the filtrate was concentrated under reduced pressure. The residue was partitioned 

between water and ethyl acetate, and the aqueous was extracted with ethyl acetate for three 

times. The organic layer was washed with brine, dried over sodium sulfate, and concentrated in 

vacuo to give tert-butyl2-(2-amino-5-bromophenylamino)ethylcarbamate (1.65 g, 90% yield) as 

a yellow solid. 1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 6.79 (dd, J 1=8.1 Hz, J 2=2.1 

Hz, 1H), 6.71 (d, J=2.1 Hz, 1H), 6.59 (d, J=8.1 Hz, 1H), 4.87 (br s, 1H), 3.46 (s, 4H), 3.24 (br s, 

2H), 1.48 (s, 9H). 

[00238] C. tert-Butyl2-(6-bromo-1H-benzo[d]imidazol-1-yl)ethylcarbamate. To a mixture 

of tert-butyl 2-(2-amino-5-bromophenylamino )ethylcarbamate (1.55 g, 4. 7 mmol) in acetic acid 

(1 mL) was added triethyl orthoformate (65 mL) dropwise at room temperature, and the resulting 

mixture was refluxed for 0.5 h. Triethyl orthoformate was removed under reduced pressure, and 

the residue was diluted with water, and extracted with ethyl acetate. The organic layer was 

washed with brine, dried and evaporated to give tert-butyl2-(6-bromo-1H-benzo[d]imidazol-1-

yl)ethylcarbamate (1.4 g, 87 % yield). 1H NMR ( 400 MHz, CHLOROFORM-d) 8 (ppm) 7. 77 (s, 

1H), 7.53 (dd, J1=8.0 Hz, h=2.0 Hz, 1H), 7.28 (d, J=8.0 Hz, 1H), 7.19 (d, J=2.0 Hz, 1H), 4.84 

(br s, 1H), 4.24 (t, J=6.0 Hz, 2H), 3.45 (t, J=6.0 Hz, 2H), 1.38 (s, 9H); MS (ESI): mlz 339.9 

[M+1t. 

[00239] D. tert-Butyl 2-( 6-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-lH

benzo[d]imidazol-1-yl)ethylcarbamate. After a mixture of tert-butyl2-(6-bromo-1H

benzo[d]imidazol-1-yl)ethylcarbamate (1.29 g, 3.81 mmol), 4,4,4' ,4' ,5,5,5' ,5' -octamethyl-2,2'

bi(1,3,2-dioxaborolane) (1.45 g, 5.71 mmol) and potassium acetate (0.93 g, 9.51 mmol) in 

N,N-dimethylformamide (1 0 mL) was degassed for three times, 

1,1'-bis(diphenylphosphino)ferrocene palladium dichloride (0.129 g, 0.17 mmol) was added, and 

the resulting mixture was heated at 100 °C overnight. The solvent was removed under reduced 
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pressure, and the residue was purified on silica gel column (eluting with 1 0 % ethyl acetate in 

petroleum ether) to give tert-butyl 2-(6-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1H

benzo[d]imidazol-1-yl)ethylcarbamate (0.89 g, 59.3% yield) as a solid. 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 8.33 (s, 1H), 7.95 (s, 1H), 7.89-7.82 (m, 2H), 4.81 (br s, 1H), 4.47 

(t, J=6.0 Hz, 2H), 3.62 (t, J=6.0 Hz, 2H), 1.38 (s, 21H); MS (ESI): mlz 388.1 [M+1t. 

Intermediate 5: 2-Nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline 

-++-0, .,...o 

~N02 
NH2 

[00240] A. 2-Nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline. After a mixture 

of4-bromo-2-nitro-phenylamine (3.09 g, 13.89 mmol), 4,4,4',4',5,5,5',5'-octarnethyl-2,2'

bi(1,3,2-dioxaborolane) (3.9 g, 15.28 mmol) and potassium acetate (2.7 g, 27.8 mmol) in 

N,N-dimethylformamide (20 mL) was degassed three times, 1, 1'-bis(diphenylphosphino)

ferrocene palladium dichloride (0.3 g, 0.40 mmol) was added, and the resulting mixture was 

heated at 100 °C overnight. The solvent was removed under reduced pressure, and the residue 

was purified on silica gel column (eluting with 10-15% ethyl acetate in petroleum ether) to give 

2-nitro-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (3.0 g, 81 %yield). 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 8.24 (s, 1H), 7.68 (br s, 2H), 7.54 (d, J=8.4 Hz, 1H), 6.96 (d, 

J=8.4 Hz, 1H), 1.25 (s, 12H); MS (ESI): m/z 265.0 [M+1t. 

Intermediate 6: 1-(Tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine 

~P-Nb 
N 

[00241] A. 6-Nitro-1H-indazole. To a stirred solution of2-methyl-5-nitro-phenylamine 

(50 g, 0.33 mol) in acetic acid (500 mL) was added dropwise a solution of sodium nitrite (34 g, 
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0.49 mol) in water (1 00 mL) at 0 °C, and the reaction mixture was stirred at room temperature 

for 1 hour. When the starting material was consumed, the reaction mixture was poured into 

water. The precipitate was collected by filtration, and purified on silica gel column (eluting with 

dichloromethane) to give 6-nitro-1H-indazole (40 g, 75% yield) as a solid. 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 8.50 (s, 1H), 8.23 (s, 1H), 8.02-7.95 (m, 2H); MS (ESI): m/z 164.1 

[M+1t. 

[00242] B. 6-Nitro-1-(tetrahydro-pyran-2-yl)-lH-indazole. A stirred mixture of 6-nitro-

1H-indazole (5.0 g, 30 mmol), 3,4-dihydro-2H-pyran (5.2 g, 60 mmol) and 

4-methylbenzenesulfonic acid (516 mg, 3 mmmol) in tetrahydrofuran (25 mL) was refluxed 

overnight. After removal of the solvent, the residue was purified by column chromatography on 

silica gel (eluting with 10% ethyl acetate in petroleum ether) to give 6-nitro-1-(tetrahydro-2H

pyran-2-yl)-1H-indazole (4 g, 52% yield) as a yellow solid. MS (ESI): mlz 248.1 [M+1t. 

[00243] C. 1-(Tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine. To a solution of6-nitro-1-

(tetrahydro-2H-pyran-2-yl)-1H-indazole (1.0 g, 4.0 mmol) in a mixture of tetr8hydrofuran and 

methanol (v/v, 1:1, 20 mL) was added zinc dust (2.6 g, 40 mmol) and ammonium chloride (2.2 g, 

40 mmol) under nitrogen atmosphere. The mixture was stirred at room temperature overnight, 

and TLC (50% ethyl acetate in petroleum ether) showed starting material was consumed. The 

reaction mixture was filtered, and the filtrate was concentrated. The residue was diluted with 

water and the aqueous layer was extracted with ethyl acetate. The organic layer was washed 

with brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure to 

give 1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine (750 mg, 85 % yield). MS (ESI): 

m/z218.1 [M+1t. 

Intermediate 7: tert-Butyl5-bromoisoindoline-2-carboxylate 

~Br 
Boc-N~ 

[00244] A. 5-Bromoisoindoline. To a stirred solution of 5-bromoisoindoline-1 ,3-dione (1 0 g, 

0.044 mol) in anhydrous tetrahydrofuran (500 mL) at 0 °C was added sodium borohydride 

(17.5 g, 0.46 mol) in portions. The reaction mixture was cooled to -10 °C, and boron trifluoride 

diethyl ether complex (63 mL, 0.5 mol) was added dropwise. After the addition, the reaction 

mixture was refluxed for 4 hours. After being cooled to room temperature, the reaction mixture 
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was poured slowly into cold water (IOO mL) at 0-5 °C. The mixture was diluted with ethyl 

acetate (480 mL), and basified with the addition of a 6 N aqueous sodium hydroxide solution at 

0-5 °C to pH=IO. The organic layer was washed with brine (4xlOO mL), dried over sodium 

sulfate, and concentrated under reduced pressure. The resulting oil was diluted with diethyl ether 

(IOO mL), and acidified (pH-2) with 6 N hydrochloric acid aqueous solution at 0 °C. The 

aqueous layer was basified with 6 N aqueous solution of sodium hydroxide, and extracted with 

ethyl acetate ( 400 mL ). The organic layer was washed with brine (3 xI 50 mL ), dried over 

sodium sulfate, and concentrated under reduced pressure to afford crude 5-bromoisoindoline 

(4 g, 46% yield) as a brown oil. MS (ESI): mlz I99.7 [M +It. 

[00245] B. tert-Butyl 5-bromoisoindoline-2-carboxylate. To a mixture of 

5-bromoisoindoline (4.0 g, 20 mmol) and triethylamine (IO.I g, IOO mmol) in dichloromethane 

(20 mL) was added a solution of di-tert-butyl dicarbonate (6.54 g, 30 mmol) in dichloromethane 

(30 mL) at 0 °C, and the reaction mixture was stirred at room temperature for 3h. The reaction 

mixture was concentrated, and the residue was purified by chromatography on silica gel (eluting 

with IO% ethyl acetate in petroleum) to give tert-butyl 5-bromoisoindoline-2-carboxylate (3.9 g, 

65% yield). MS (ESI): mlz 297.7 [M +It. 

Intermediate 8: 6-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)isoindolin-1-one 

~1~NH 
[00246] A. 6-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)isoindolin-1-one. A degassed 

mixture of6-bromoisoindolin-I-one (2.8 g, 13.6 mmol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'

bi(I,3,2-dioxaborolane) (6.9 g, 27 mmol), potassium acetate(3.33 g, 34 mmol) and 

I,I'-bis(diphenylphosphino)ferrocene palladium dichloride (I g, 1.3 mmol) in dioxane (50 mL) 

was heated at 90°C under nitrogen overnight. After being cooled to room temperature, the 

reaction mixture was filtered, and the filtrate was concentrated under reduced pressure to give 

the crude product, which was purified on silica gel column (eluting with 10 % ethyl acetate in 

petroleum ether) to give 6-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)isoindolin-1-one (2.2 g, 

62% yield) as a white solid. MS (ESI): mlz 259.9 [M +1t. 
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Intermediate 9: 5-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)isoindolin-1-one 

0 

~ro:NH 
[00247] A. Methyl4-bromo-2-(bromomethyl)benzoate. A mixture ofmethyl4-bromo-2-

methylbenzoate (22.8 g, 0.1 mol), 2,2'-azobis(2-methylpropionitrile) (1.64 g, 0.01mol), and 

N-bromosuccinimide (17. 7 g, 0.1 mol) was refluxed overnight. The solvent was removed, and 

the residue was partitioned between water and dichloromethane. The organic layer was 

separated, and the aqueous layer was extracted with dichloromethane. The combined organic 

layer was dried and evaporated to afford the crude methyl 4-bromo-2-(bromomethyl)benzoate 

(30 g), which was used in the next step without further purification. 1H NMR (400 MHz, 

CHLOROFORM-d)<> (ppm) 7.83 (m, 1H), 7.63 (s, 1H), 7.51 (m, 1H), 4.90 (s, 2H), 3.94 (s, 3H). 

[00248] B. 5-Bromoisoindolin-1-one. To a solution ofmethyl4-bromo-2-

(bromomethyl)benzoate (15 g, 0.05 mol) in methanol (20 mL) was added ammonium hydroxide 

(200 mL), and the mixture was stirred at room temperature for 18 hours. The solvent was 

removed, and the residue was washed with ethyl acetate and methanol (v/v, 10:1, 110 mL) to 

give 5-bromoisoindolin-1-one (4.5 g, 42% yield). 1H NMR (400 MHz, CHLOROFORM-d) 

()(ppm) 8.65 (br s, lH), 7.84 (s, 1H), 7.65 (m, lH), 7.59 (m, 1H), 4.37 (s, 2H). 

[00249] C. 5-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)isoindolin-1-one. A degassed 

mixture of 5-bromoisoindolin-1-one (1.05 g, 5.0 mmol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'

bi(1,3,2-dioxaborolane) (2.54 g, 10 mmol), potassium acetate(l.20 g, 12.5 mmol) and 

1,1'-bis(diphenylphosphino)ferrocenepalladium dichloride (0.38 g, 0.5 mmol) in dioxane 

(50 mL) was heated to 80 °C under nitrogen overnight. After being down cooled to room 

temperature, the reaction mixture was filtered, and the filtrate was concentrated under reduced 

pressure to give the crude product, which was purified by silica gel column (eluting with 10 % 

ethyl acetate in petroleum ether) to give 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)isoindolin-1-one (400 mg, 31% yield) as a white solid. MS (ESI): mlz 259.9 [M +It. 
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Intermediate 10: 1-0xoisoindolin-4-ylboronic acid 

[00250] A. 1-0xoisoindolin-4-ylboronic acid. To a solution of 4-bromoisoindolin-1-one 

(3.0 g, 14.2 mmol) in anhydrous tetrahydrofuran (50 mL) was added dropwise n-butyllithium 

(2.5 Min hexane, 12 mL, 30 mmol) at -78°C under nitrogen. After being stirred for 1 hat this 

temperature, a solution oftrimethyl borate (4.41 g, 40.0 mmol) in anhydrous tetrahydrofuran 

(20 mL) was added dropwise. The reaction mixture was stirred at -78°C for 2 h, and at room 

temperature overnight. The reaction was quenched by the addition of 1 N aqueous hydrochloric 

acid, and the precipitate was collected and washed with water to give 1-oxoisoindolin-4-

ylboronic acid (400 mg, 16% yield) as a solid. MS (ESI): m/z 178.1 [M+1t. 

Intermediate 11: tert-Butyl 2-(1-oxo-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)isoindolin-2-yl)ethylcarbamate 

[00251) A. tert-Butyl2-(6-bromo-1-oxoisoindolin-2-yl)etbylcarbamate. A solution of 

methyl5-bromo-2-(bromomethyl)benzoate (3 g, 0.01 mol) and tert-butyl2-aminoethylcarbamate 

(3.15 g, 0.02 mmol) in methanol (50 mL) was refluxed under nitrogen overnight. After being 

cooled down to room temperature, the reaction mixture was filtered, and the filtrate was 

concentrated in vacuo to give the crude product, which was purified on silica gel column (eluting 

with 50% ethyl acetate in petroleum ether) to give tert-butyl2-(6-bromo-1-oxoisoindolin-2-

yl)ethylcarbamate (2.5 g, 71% yield) as a solid. 1H-NMR (400 MHz, METHANOL-d4) o (ppm) 

7.85 (s, 1H), 7.72 (d, J=8.0 Hz, 1H), 7.49 (d, J=7.6 Hz, 1H), 4.52 (s, 2H), 3.68 (t, J=5.6 Hz, 2H), 

3.34 (t, J=5.6 Hz, 2H), 1.30 (s, 9H). 

[00252] B. terl-Butyl 2-(1-oxo-6-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)isoindolin-2-

yl)ethylcarbamate. A degassed solution of tert-butyl2-(6-bromo-l-oxoisoindolin-2-
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yl)ethylcarbamate (750 mg, 2.11 mmol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'-bi(l,3,2-

dioxaborolane) (1.07 g, 4.22 mmol), potassium acetate(409 mg, 4.22 mmol) and 1,1'

bis(diphenylphosphino)ferrocene palladium dichloride (153 mg, 0.2 mmol) in dioxane (20 mL) 

was heated to 90 oc under nitrogen overnight. After being cooled down to room temperature, 

the reaction mixture was filtered, and the filtrate was concentrated in vacuo to give the crude 

product, which was purified on silica gel chromatography (eluting with 50 % ethyl acetate in 

petroleum ether) to give tert-butyl2-(1-oxo-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)isoindolin-2-yl)ethylcarbamate (600 mg, 71 %yield) as a solid. 1H-NMR (400 MHz, 

METHANOL-d4) 8 (ppm) 8.12 (s, 1H), 7.95 (d, J=7.6 Hz, 1H), 7.56 (d, J=7.2 Hz, 1H), 4.58 (s, 

2H), 3.70 (t, J=5.6 Hz, 2H), 3.35 (t, J=5.6 Hz, 2H), 1.36 (s, 9H), 1.30 (s, 6H), 1.24 (s, 6H). 

Intermediate 12: tert-Butyl 2-(1-oxo-5-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)isoindolin-2-yl)ethylcarbamate 

0 

~rcCN\_NHBoc 
[00253) A. tert-Butyl 2-(5-bromo-1-oxoisoindolin-2-yl)ethylcarbamate. To a solution of 

methyl 4-bromo-2-(bromomethyl)benzoate (5 g, 16.3 mmol) in methanol (50 mL) was added 

tert-butyl 2-aminoethylcarbamate (5.12 g, 32 mmol), and the mixture was stirred at 65°C 

overnight. The solvent was removed, and the residue was purified on silica gel column to give 

tert-butyl2-(5-bromo-1-oxoisoindolin-2-yl)ethylcarbamate (3.58 g, 63% yield). 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 7.85 (s, 1H), 7.63 (d, J=8.0 Hz, 1H), 7.56 (d; J=8.0 Hz, 1H), 6.92 

(br s, 1H), 4.46 (s, 2H), 3.50 (t, J=6.0 Hz, 2H), 3.14 (t, J=6.0 Hz, 2H), 1.26 (s, 9H). 

[00254] B. tert-Butyl 2-(1-oxo-5-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)isoindolin-2-

yl)ethylcarbamate. A degassed mixture of tert-butyl 2-(5-bromo-1-oxoisoindolin-2-

yl)ethylcarbamate (0.89 g, 2.5 mmol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane) 

(1.27 g, 5.0 mmol), 1,1'-bis(diphenylphosphino)ferrocene palladium dichloride (0.19 g, 

0.25 mmol) and potassium acetate (0.61 g, 6.25 mmol) in dioxane (25 mL) was heated at 80°C 

under nitrogen overnight. After being cooled down to room temperature, the reaction mixture 

was filtered, and the filtrate was concentrated under reduced pressure to give the crude product, 
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which was purified on silica gel chromatography (eluting with 10% ethyl acetate in petroleum 

ether) to give tert-butyl 2-(1-oxo-5-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)isoindolin-2-

yl)ethylcarbamate (600 mg, 60% yield) as a white solid. MS (ESI): m/z 303.0 [M-99t. 

Intermediate 13: tert-Butyl2-(5-( 4;4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-lH

benzo( d]imidazol-1-yl)ethylcarbamate 

q~-~ 
H /"'-N 

/N-./ 
Boc '=N 

[00255] A. tert-Butyl2-(4-bromo-2-nitrophenylamino)ethylcarbamate. A solution of 

4-bromo-1-fluoro-2-nitro-benzene (3.2 g, 13.7 mmol), tert-butyl2-aminoethylcarbamate (4.8 g, 

30.0 mmol) in .N,N-dimethylformamide (100 mL) was stirred at l20°C overnight. The reaction 

mixture was concentrated under reduced pressure to give the crude product which was purified 

on silica gel column (eluting with 10% ethyl acetate in petroleum ether) to give crude tert-butyl 

2-( 4-bromo-2-nitrophenylamino )ethyl carbamate (5.4 g, 100% yield) as a yellow solid. 

MS (ESI): m/z 305.8 [M+lt. 

[00256] B. tert-Butyl2-(2-amino-4-bromophenylamino)ethylcarbamate. A solution of 

tert-butyl2-(4-bromo-2-nitrophenylamino)ethylcarbamate (5.4 g, 15 mmol), zinc dust (9.80 g, 

150 mmol), and ammonium chloride (8.1 0 g, 150 mmol) in a mixture of tetrahydrofuran and 

methanol (v/v, 1:1, 100 mL) was stirred at room temperature for 12 hours. After filtration, the 

filtrate was concentrated under reduced pressure, and the residue was dissolved in ethyl acetate. 

The organic solution was washed with water for three times, dried over sodium sulfate, and 

concentrated in vacuo to give tert-butyl2-(2-amino-4-bromophenylamino)ethylcarbamate (4.8 g, 

97% yield) as a yellow solid. MS (ESI): m/z 329.9 [M+ It. 

[00257] C. tert-Butyl2-(5-bromo-1H-benzo[d]imidazol-1-yl)ethylcarbamate. A mixture of 

tert-butyl 2-(2-amino-4-bromophenylamino )ethylcarbamate (1.55 g, 4. 7 mmol) in triethyl 

orthoformate (100 mL) was heated at 100 °C for 1.5 hours. Triethyl orthoformate was removed 

under reduced pressure, and the residue was purified on silica gel column (eluting with 5 % ethyl 

acetate in petroleum ether) to give tert-butyl2-(5-bromo-1H-benzo[d]imidazol-1-

yl)ethylcarbamate (3.0 g, 61% yield). MS (ESI): mlz 341.7 [M+lt. 
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[0()258] D. tert-Butyl 2-(5-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)-1H-

benzo[d]imidazol-1-yl)ethylcarbamate. A degassed mixture of tert-butyl 2-(5-bromo-1H

benzo[d)imidazol-1-yl)ethylcarbamate (1.02 g, 3.00 mmol), 4,4,4' ,4' ,5,5,5' ,5' -octamethyl-2,2'

bi(1 ,3,2-dioxaborolane) (2.29 g, 9.00 mmol), 1, 1'-bis( diphenylphosphino )ferrocene palladium 

dichloride (0.23 g, 0.30 mmol) and potassium acetate (0.74 g, 7.50 mmol) in 1,4-dioxane 

(30 mL) was heated at 100 oc overnight under nitrogen. The solvent was removed under 

reduced pressure, and the residue was purified on silica gel column (eluting with ethyl acetate) to 

give tert-butyl2-(5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-benzo[d)imidazol-1-

yl)ethylcarbamate (0.90 g, 77% yield) as a solid. MS (ESD: mlz 388.2 [M+1t. 

Intermediate 14: N-Methyl-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)-1H

benzo[d]imidazol-2-amine 

[00259] A. 5-Bromo-1H-benzo[d]imidazol-2(3R)-one. A solution of 4-bromobenzene-1,2-

diamine (5 g, 27.0 mmol), triethylamine (8.1 g, 81.0 mmol) and triphosgene (3.96 g, 14.0 mmol) 

in dioxane (20 mL) was stirred at 120 °C overnight. The precipitate was collected and washed 

with water to give the 5-bromo-1H-benzo[d)imidazol-2(3H)-one (3 g, 52% yield) as a solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.75 (br s, 2H), 7.04 (d, J=8.4 Hz, 1H), 7.02 (s, 1H), 

6.84 (d, J=8.0 Hz, 1H); MS (ESI): mlz 212.8 [M+1t, 

[00260] B. 6-Bromo-2-chloro-1H-benzo[d]imidazole. A mixture of 5-bromo-1H-

benzo[d)imidazol-2(3H)-one (2 g, 9.4 mmol) in phosphoryl trichloride (20 mL) was refluxed 

overnight. The reaction mixture was concentrated in vacuo. Ice water was added to the residue, 

and the aqueous layer was extracted with ethyl acetate, and the combined organic layer was dried 

over sodium sulfate. The solution was removed in vacuo to give 6-bromo-2-chloro-1H

benzo[d)imidazole (1.5 g, 69% yield) as a solid. MS (ESD: mlz 232.7 [M+1t. 

[00261] C. 6-Bromo-N-methyl-1H-benzo[d]imidazol-2-amine. A solution of6-bromo-2-

chloro-1H-benzo[d)imidazole (1 g, 4.35 mmol), triethylamine (1.4 g, 13.8 mmol) and methyl 

amine hydrochloride (430 g, 6.42 mmol) in 1-methyl-2-pyrrolidinone (10 mL) was stirred at 

120 °C overnight. After being cooled down to room temperature, the reaction mixture was 
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extracted with ethyl acetate. The combined organic layer was dried over sodium sulfate, and 

concentrated to give the crude product, which was purified on silica gel column (eluting with 

50% ethyl acetate in petroleum ether) to give 6-bromo-N-methyl-1H-benzo[d]imidazol-2-amine 

(400 mg, 43% yield). MS (ESI): m/z 227.8 [M+1t. 

[00262] D. N-Methyl-6-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H

benzo[d]imidazol-2-amine. A mixture of 6-bromo-N-methyl-1 H-benzo[ d]imidazol-2-amine 

(500 mg, 2.2 mmol), 4,4,4' ,4' ,5,5,5' ,5' -octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1.13 g, 

4.4 mmol) and potassium acetate (540 g, 5.5 mmol) in dioxane (5 mL) was degassed for three 

times, and followed by the addition of 1, 1'-bis( diphenylphosphino )ferrocene palladium 

dichloride (170 g, 0.22 mmol). The resulting mixutre was heated at 100 oc under nitrogen 

overnight, and the solvent was removed under reduced pressure. The residue was purified on 

silica gel column (eluting with 50% ethyl acetate in petroleum ether) to give N-methyl-6-

( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1H-benzo[d]imidazol-2-amine (500 mg, 83 % 

yield) as a solid. MS (ESI): m/z 273.9 [M+1t. 

Intermediate 15: 1-Chloroisoquinolin-7-ylboronic acid. 

HOY~ 
OH Cl 

[00263] A. 1-Chloroisoquinolin-7 -ylboronic acid. A solution of 7 -bromo-1-

chloroisoquinoline (1 g, 4.1 mmol) in tetrahydrofuran (5 mL) was cooled to -78 °C under 

nitrogen, and triisopropylborate (2.4 g, 11.5 mmol) was added, followed by dropwise addition of 

n-butyllithium (5 mL, 1.5 M). The reaction mixture was warmed to -20 °C over 30 min., 

quenched with 1 M aqueous hydrochloric acid, and neutralized with triethylamine to pH = 7. 

The residue was partitioned between water and ethyl acetate, the aqueous layer was extracted 

with ethyl acetate. The organic layer was washed with brine, dried with anhydrous magnesium 

sulfate, and concentrated to give the crude product, which was purified on silica gel column 

(eluting with ethyl acetate) to give 1-chloroisoquinolin-7-ylboronic acid (0.5 g, 58.8% yield) as 

a solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 8.74 (s, 1H), 8.58 (br s, 2H), 8.28 (d, J=5.2 Hz, 

1H), 8.19 (d, J=8.4 Hz, 1H), 7.98 (d, J=8.4 Hz, 1H), 7.85 (d, J=5.6 Hz, 1H); MS (ESI): 

rnlz 208.1 [M+1t. 
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Intermediate 16: tert-Butyl6-bromobenzo[d]isoxazol-3-ylcarbamate 

HN-8oc 

"'f)jN 
[00264] A. 4-Bromo-2-(propan-2-ylideneaminooxy)benzonitrile. A mixture of propan-2-

one oxime (730 mg, 10 mmol) and potassium tert-butoxide (24 mg, 0.58 mmol) in 

tetrahydrofurane (10 mL) was stirred at 0 oc for 1h, and 4-bromo-2-fluorobenzonitrile (1.0 g, 

5.02 mmol) was added at 0 °C. The mixture was heated at 55 °C for 2h. After being cooled 

down to room temperature, the reaction mixture was diluted with water, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous 

sodium sulfate, and concentrated under reduced pressure to give 4-bromo-2-(propan-2-

ylideneaminooxy)benzonitrile (1.2 g, 94% yield) as a solid. 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 7.75 (s, 1H), 7.53 (d, J=8.0 Hz, 1H), 7.27 (d, J=8.0 Hz, 1H), 2.14 

(s, 3H), 2.07 (s, 3H); MS (ESI): m/z 254.8 [M+1t. 

[00265] B. 6-Bromobenzo[d]isoxazol-3-amine. A solution of 4-bromo-2-(propan-2-

ylideneaminooxy)benzonitrile (1.2 g, 4.76 mmol) in a mixture of hydrochloric acid (5 M, 1 mL) 

and 2,2,2-trifluoroacetic acid (4 mL) was stirred at room temperature overnight. The solvent was 

evaporated under reduced pressure to give 6-bromobenzo[d]isoxazol-3-amine (900 mg, 90% 

yield) as a hydrochloride salt. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.76 (m, 2H), 7.41 (m, 

1H), 6.50 (br s, 2H). 

[00266] C. tert-Butyl6-bromobenzo[d]isoxazol-3-ylcarbamate. A mixture of 

6-bromobenzo[d]isoxazol-3-amine (900 mg, 4.25 mmol), di-tert-butyl dicarbonate (1.2 g, 

5.1 mmol), triethylamine (686 mg, 6.8 mmol) andN,N-dimethylpyridin-4-amine (72 mg, 

0.6 mmol) in dichloromethane (10 mL) was stirred at room temperature overnight. Water was 

added, and the organic layer was separated, the aqueous phase was extracted with 

dichloromethane. The combined organic layer was washed with brine, dried over sodium sulfate 

and evaporated under reduced pressure. The crude product was purified on silica gel column to 

give tert-butyl 6-bromobenzo[d]isoxazol-3-ylcarbamate (900 mg, 68% yield) as a solid. 

MS (ESI): m/z 313.9 [M+1t. 
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Intermediate 17: 6-Bromo-1-methyl-1H-benzo [d) imidazole 

Br 

~N-
N=./ 

[00267] A. 5-Bromo-N-methyl-2-nitroaniline. To a solution of 4-bromo-2-fluoro-1-

nitrobenzene (10 g, 0.043 mol) in ethanol (100 mL) was added methyl amine alcoholic solution 

(3 g, 0.1 mol) slowly at 0°C, and the mixture was stirred at room temperature for 3 h. The 

mixture was concentrated to give 5-bromo-N-methyl-2-nitroaniline as a white solid (9 g, 85.7%). 
1H NMR (400 MHz, DMSO-d6) ()(ppm) 8.23 (s, 1H), 7.98 (d, J=8.8 Hz, 1H), 7.14 (s, 1H), 6.80 

(dd, JI=9.2 Hz, J2=2.0 Hz, 1H), 2.92 (d, J=4.8 Hz, 3H); MS (ESI): m/z 231.1 [M+1t. 

[00268] B. 5-Bromo-N-methylbenzene-1,2-diamine. 5-Bromo-N-methyl-2-nitroaniline (9 g, 

0.039 mol), ammonium chloride (53 g, 0.39 mol) and zinc powder (21 g, 0.39 mol) were mixed 

in methanol and tetrahydrofuran (v/v, 1:1, 80 mL) and the mixture was stirred at room 

temperature for 4h. The solution was filtered and the filtrate was concentrated to give the crude 

product, which was partitioned between ethyl acetate and water, the aqueous layer was extracted 

with ethyl acetate. The combined organic layer was washed with saturated sodium chloride 

aqueous solution, dried over sodium sulfate, and concentrated to give 5-bromo-N

methylbenzene-1,2-diamine as a solid (7.5 g, 60% yield). 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 6.50 (d, J=8.0 Hz, 1H), 6.42 (d, J=8.4 Hz, 1H), 6.38 (s, 1H), 4.87 (d, J=4.8 Hz, 1H), 

4.59 (br s, 2H), 2.66 (d, J=5.2 Hz, 3H); MS (ESI): m/z 201.1 [M+1t. 

[00269] C. 6-Bromo-1-methyl-1H-benzo[d]imidazole. A solution of 5-bromo-N-

methylbenzene-1,2-diamine (7.5 g, 0.037 mmol) in formic acid (25 mL) was refluxed overnight. 

The solvent was removed under reduced pressure to give the crude product, which was purified 

on silica gel column (eluting with 20-30% ethyl acetate in petroleum ether) to give 6-bromo-1-

methyl-1H-benzo[d]imidazole as a solid (6.5 g, 86% yield). 1H NMR (400 MHz, DMSO-d6) 

()(ppm) 8.21 (s, 1H), 8.85 (s, 1H), 7.55 (d, J=8.0 Hz, 1H), 7.32(d, J=8.4 Hz, 3H), 3.81 (s, 3H); 

MS(ESI):m/z211.1 [M+1t. 
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Intermediate 18: 6-Bromo-2-methyl-1-( (2-( trimethylsilyl)ethoxy )methyi)-1H

benzo[d]imidazole 

. (YN}-
B~N 

r ' SEM 

[00270] A. 6-Bromo-2-methyi-1H-benzo[d]imidazole. A solution of 4-bromobenzene-1,2-

diamine (3 g, 0.02 mmol) in acetic acid (20 mL) was stirred at 120 °C overnight. When TLC 

(3 % dichloromethane in methanol) showed the starting material was consumed, the mixture was 

adjusted to pH = 7 with aqueous sodium carbonate solution, and the aqueous layer was extracted 

with ethyl acetate. The combined organic layer was dried over sodium sulfate, and concentrated 

to give 6-bromo-2-methyl-1H-benzo[d]imidazole (2.8 g, 83% yield) as a solid. 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 12.34 (br s, 1H), 7.60 (s, 1H), 7.37 (d, J=8.8 Hz, 1H), 7.20 (dd, 

J1=8.4 Hz, h=2.0 Hz, 1H), 2.44 (s, 3H). 

[00271] B. 6-Bromo-2-methyl-1-((2-(trimethylsilyl)ethoxy)methyi)-1H

benzo[d]imidazole. A mixture of 6-bromo-2-methyl-1H-benzo[ d) imidazole (1 g, 4. 76 mmol) 

and sodium hydride (60% in mineral oil, 226 mg, 5.17 mmol) in N,N-dimethylformamide 

(10 mL) was stirred at 0 °C for 1h. A solution of(2-(chloromethoxy)ethyl) trimethylsilane 

(948 mg, 5.17 mmol) in N,N-dimethylformamide (2 mL) was added dropwise at this 

temperature, and the resulting mixture was stirred at room temperature overnight . Water was 

added, and the mixture was extracted with ethyl acetate. The organic layer was dried, 

concentrated under vacuum, and purified by silica gel chromatography (eluting with 50 % ethyl 

acetate in petroleum ether) to give 6-bromo-2-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

benzo[d]imidazole (1.2 g, 75% yield) as a solid. MS (ESI): mlz 341.9 [M+1t. 

Intermediate 19: tert-Butyl 5-bromobenzo[d]isoxazol-3-ylcarbamate 

HN-Boc 

Br~N 
V--o 

[00272] A. 5-Bromo-2-(propan-2-ylideneaminooxy)benzonitrile. A mixture of propan-2-

one oxime (730 mg, 10 mmol) and potassium tert-butoxide (1.12 g, 10 mmol) in 

tetrahydrofurane (10 mL) was stirred at 0 °C for 1h, and 5-bromo-2-fluorobenzonitrile (1.0 g, 
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5.02 mmol) was added at 0 °C. The resulting mixture was heated at 55 oc for 2h. After cooling 

down to room temperature, the reaction mixture was diluted with water, and the mixture was 

extracted with ethyl acetate. The organic layer was washed with brine, dried over anhydrous 

sodium sulfate, and concentrated under reduced pressure to give 5-bromo-2-(propan-2-

ylideneaminooxy)benzonitrile (800 mg, 64% yield) as a solid. 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 7.64 (m, 2H), o (ppm) 7.47 (d,J=9.2 Hz, lH), o (ppm) 2.17 (s, 3H), 

o (ppm) 2.07 (s, 3H); MS (ESI): mlz 254.7 [M+ It. 
[00273] B. 5-Bromobenzo[d]isoxazol-3-amine. A solution of 5-bromo-2-(propan-2-

ylideneaminooxy)benzonitrile (504 mg, 2.0 mmol) in a mixture of hydrochloric acid (5 M, 1 mL) 

and 2,2,2-trifluoroacetic acid (4 mL) was stirred at room temperature overnight. The solvent was 

evaporated under reduced pressure to give 5-bromobenzo[d]isoxazol-3-amine (324 mg, 76% 

yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.70 (d, J=l.6 Hz, lH), o (ppm) 7.62 

(dd, J1=2.0 Hz, J2=8.8 Hz, lH), o (ppm) 7.35 (d, J=9.2 Hz, lH), 4.43 (br s, 2H). 

[00274] C. tert-Butyl5-bromobenzo[d]isoxazol-3-ylcarbamate. A mixture of 

5-bromobenzo[d]isoxazol-3-amine (424 mg, 2.0 mmol), di-tert-butyl dicarbonate (654 mg, 

3.0 mmol), triethylamine (808 mg, 8.0 mmol) and N,N-dimethylpyridin-4-amine (24 mg, 

0.2 mmol) in dichloromethane (10 mL) was stirred at room temperature overnight. Water was 

added, the organic layer was separated, and the aqueous phase was extracted with 

dichloromethane. The combined organic layer was washed with brine, dried over sodium 

sulfate, and evaporated under reduced pressure. The crude product was purified on silica gel 

column (eluting with 10% ethyl acetate in petroleum ether) to give tert-butyl5-

bromobenzo[d]isoxazol-3-ylcarbamate (476 mg, 76% yield) as a solid. MS (ESI): mlz 313.9 

[M+l( 

Intermediate 20: 2-Fluoro-5-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile 

[00275] A. 2-Fluoro-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile. A 

mixture of5-bromo-2-fluorobenzonitrile (3 g, 0.015 mol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'-
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bi(1,3,2-dioxaborolane) (7.6 g, 0.03 mol) and potassium acetate (3.6 g, 0.038 mmol) in dioxane 

(10 mL) was degassed for three times, and 1,1'-bis(diphenylphosphino) ferrocene palladium 

dichloride (1.1 g, 1.5 mmol) was added. The resulting mixutre was heated at 100 °C overnight, 

and the solvent was removed under reduced pressure. The residue was purified on silica gel 

column (eluting with 25 %ethyl acetate in petroleum ether) to give 2-fluoro-5-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile (1 g, 27.0% yield) as a solid. 1H NMR 

(400 MHz, METHANOL-d4) & (ppm) 8.05 (m, 2H), 7.37 (t, J=9.2 Hz, lH), 1.37 (s, 12H); 

MS (ESI): mlz 248.1 [M+lt. 

Intermediate 21: 6-Iodo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole 

N:0 'N~I 
I 

SEM 

[00276] A. 6-Nitro-JH-indazole. To a solution of2-methyl-5-nitro-phenylamine (50 g, 

329 mmol) in hydrochloric acid (5 M, 200 mL) was added a solution of sodium nitrite (45 g, 

658 mmol) at 0 °C, and the reaction mixture was heated at 60 °C overnight. The precipitate was 

collected by filtration, washed with water, and dried in vacuo to give 6-nitro-lH-indazole (40 g, 

75 % yield) as a hydrochloride salt. 

[00277] B. 6-Nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole. To a solution of 

6-nitro-lH-indazole (8 g, 49 mmol) in N,N-dimethylformamide (80 mL) was added sodium 

hydride (60% in mineral oil, 4 g, 100 mmol) in portions at 0 °C. After being stirred at this 

temperature for lh, a solution of (2-chloromethoxy-ethyl)-trimethyl-silane (8.3 g, 50 mmol) in 

N,N-dimethylformamide (30 mL) was added dropwise, and the resulting mixture was stirred at 

room temperature overnight. The solvent was evaporated under reduced pressure, and the 

residue was purified by column chromatography on silica gel (eluting with 5-20 % ethyl acetate 

in petroleum ether) to give 6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-lH-indazole (5.8 g, 40% 

yield). MS (ESI): mlz 293.9 [M +It. 

[00278] C. 1-((2-(Trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine. To a mixture of 

6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-lH-indazole (5.8 g, 19.8 mmol) and ammonium 

chloride (53 .5 g, 198 mmol) in a mixture of methanol and tetrahydrofuran (1 00 mL, v/v = 1:1) 

was added zinc dust (13 g, 198 mmol) at 0 °C, and the reaction mixture was stirred at room 
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temperature overnight. The reaction mixture was filtered, and the filtrate was concentrated to 

give the crude product, which was purified on silica gel column (eluting with 5 %ethyl acetate in 

petroleum ether) to give 1-((2-(trimethylsilyl)ethoxy)methyl)-lH-indazol-6-amine (3.5 g, 67% 

yield) as a solid. MS (ESI): mlz 263.9 [M+1t. 

[00279] D. 6-Iodo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole. To a solution of 

1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (3.4 g, 13 rnrnol) in hydrochloric acid 

(20 mL, 6 M) was added a solution of sodium nitrite (0.9 g, 13 mmol) in water (5 mL) at 0 °C. 

After being stirred for 30 min., a solution of potassium iodide (2.2 g, 13 mmol) in water (10 mL) 

was added over 30 min, and the reaction mixture was stirred at room temperature overnight. The 

precipitate was collected by filtration, washed with water, and dried in vacuo to give 6-iodo-1-

((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole (1.64 g, 33 % yield) as a solid. MS (ESI): 

m!z 375.1 [M+1t. 

Intermediate 22: 6-Iodo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-benzo [ d[1,2,3]triazole 

SEM 
I 

I~N, 
~N,N 

[00280] A. 4-Iodobenzene-1,2-diamine. To a mixture of 4-iodo-2-nitroaniline (10 g, 

37.8 rnrnol) and ammonium chloride (20 g, 378 mmol) in a mixture of methanol and 

tetrahydrofuran (400 mL, v/v=1:1) was added zinc dust (24.6 g, 378 rnrnol) in portions at 0 °C, 

and the reaction mixture was stirred at room temperature overnight. The mixture was filtered, 

and the organic layer was concentrated to give the crude product, which was purified on silica 

gel column (eluting with 1% methanol in dichloromathane) to give 4-iodobenzene-1,2-diamine 

(7.6 g, 88% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 6.75 (s, 1H), 6.58 (m, 

1H), 6.21 (m, 1H), 4.59 (br s, 4H). 

[00281] B. 6-lodo-1H-benzo[d][1,2,3]triazole. To a solution of4-iodobenzene-1,2-diamine 

(6 g, 25.6 rnrnol) in aqueous sulfuric acid (23.7 mL, 40 %) was added dropwise a solution of 

sodium nitrite (2.36 g, 34.3 rnrnol) in water (10 mL) at 0 °C. The mixture was stirred at room 

temperature for 3 hours. The precipitate was collected by filtration, washed with water and dried 

under high vacuum to give 6-iodo-1H-benzo[d][1,2,3]triazole (5.6 g, 90% yield) as a sulfate 
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salt. 1H NMR (400 MHz, DMSO-d6) ()(ppm) 8.32 (s, lH), 7.72 (d, J=8 Hz, lH), 7.65 (d, 

J=8 Hz, lH). 

[00282] C. 6-Iodo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-benzo[d][1,2,3]triazole. To a 

mixture of 6-iodo-1H-benzo[d][1,2,3]triazole (5.6 g, 20 mmol) in N,N-dimethylformamide 

(100 mL) was added sodium hydride (60% in mineral oil, 1.44 g, 36 mmol) in portions at 0 °C. 

After being stirred at 0 oc for 1h, a solution of (2-chloromethoxy-ethyl)-trimethyl-silane (3.98 g, 

24 mmol) in N,N-dimethylformamide (10 mL) was added dropwise, and the reaction mixture 

was stirred at room temperature overnight. The solvent was evaporated under reduced pressure, 

and the residue was purified by column chromatography on silica gel (eluting with 5 -15 % ethyl 

acetate in petroleum ether) to give 6-iodo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

benzo[d][1,2,3]triazole (6.6 g, 88% yield). MS (ESI): mlz 376.2 [M +It. 

Intermediate 23: 6-Iodo-1-methyl-1H-indazole 

N~ 
'N~I 
I 

[00283] A. 1-Methyl-6-nitro-1H-indazole. To a solution of6-nitro-1H-indazole (20 g, 

0.1 mol) in N,N-dimethylformamide (250 mL) was added sodium hydride (60 %in mineral oil, 

6.0 g, 0.15 mol) in portions at 0 °C. After the addition, the mixture was stirred for 30 min at 

0 °C, and iodomethane (14.2 g, 0.1 mmol) was added. The resulting mixture was stirred at room 

temperature overnight. The reaction was quenched by the addition of water (500 mL), and the 

mixture was extracted with ethyl acetate. The combined organic layer was washed with brine, 

dried over sodium sulfate and evaporated. The residue was purified on silica gel column (eluting 

with 5-10% ethyl acetate in petroleum ether) to give 1-methyl-6-nitro-lH-indazole (11 g, 62% 

yield) as yellow solid. MS (ESI): mlz 178.7 [M+1t. 

[00284] B. 1-Methyl-1H-indazol-6-amine. To a mixture of 1-methyl-6-nitro-lH-indazole 

(1.77 g, 10 mmol) and ammonium chloride (5.3 g, 100 mmol) in a mixture of methanol and 

tetrahydrofuran (25 mL, v/v=1:1) was added zinc dust (6.5 g, 100 mmol) in portions at 0 °C. 

After the addition, the reaction mixture was stirred at room temperature overnight. The reaction 

mixture was filtered, and the filtrate was concentrated to give the crude product, which was 

purified on silica gel column (eluting with 1% methanol in dichloromethane) to give 1-methyl-
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1H-indazol-6-amine (1.1 g, 74.8% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 

7.65 (s, 1H), 7.31 (d, J=8.0 Hz, 1H), 6.48 (d, J=8.0 Hz, 1H), 6.42 (s, 1H), 5.30 (br s, 2H), 3.78 

(s, 3H). 

[00285] C. 6-Iodo-1-methyl-1H-indazole. To a solution of 1-methyl-1H-indazol-6-amine 

(1.0 g, 7 mmol) in hydrochloric acid (15 mL, 6 M) was added dropwise a solution sodium nitrite 

(0.48 g, 7 mmol) in water (2 mL) at 0 °C. After being stirred at this temperature for 30 min, a 

solution of potassium iodide (1.16 g, 7 mmol) in water (10 mL) was added, and the reaction 

mixture was stirred at room temperature overnight. The precipitate was collected by filtration, 

washed with water to give 6-iodo-1-methyl-1H-indazole (0.8 g, 44% yield) as a solid. 1H NMR 

(400 MHz, CHLOROFORM-d) 8 (ppm) 7.95 (s, 1H), 7.84 (s, 1H), 7.48 (d, J=8.0 Hz, 1H), 7.42 

(d, J=8.0 Hz, 1H), 4.06 (s, 3H). 

Intermediate 24: tert-Butyl 5-iodoisoindoline-2-carboxylate 

8 
N 
Boc 

[00286] A. 5-Iodoisoindoline-1,3-dione. To a solution of 5-aminoisoindoline-1,3-dione (5 g, 

0.03 mol) in 2 N hydrochloric acid (20 mL) was added dropwise a solution of sodium nitrite 

(2.1 g, 0.03 mol) in water (10 mL) at 0 °C, and the mixture was stirred at this temperature for 

0.5 h. A solution of sodium iodide (5.1 g, 0.03 mol) was added, and the reaction mixture was 

stirred at room temperature overnight. The precipitate was collected by filtration, washed with 

water to give 5-iodoisoindoline-1,3-dione (4 g, 48% yield) as a solid. 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 11.38 (s, 1H), 8.17 (d, J=7.6 Hz, 1H), 8.11 (s, 1H), 7.56 (d, J=8.0 Hz, 1H), 

2.07 (s, 3H). 

[00287] B. 5-Iodoisoindoline. To a stirred solution of 5-iodoisoindoline-1 ,3-dione (700 mg, 

2.57 mmol) in anhydrous tetrahydrofuran (20 mL) at 0 °C was added sodium borohydride (974 g, 

25.7 mmol) in portions, and the reaction mixture was chilled to -10 °C. Boron trifluoride diethyl 

ether complex (3.9 mL, 25.7 mrnol) was added dropwise. The reaction mixture was refluxed 

overnight. After being cooled to room temperature, the reaction mixture was poured slowly into 

cold water (100 mL) at 0-5 °C. The mixture was diluted with ethyl acetate (480 mL), and the 
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mixture was basified with aqueous sodium hydroxide solution (6 M) at 0~5 °C to pH=10. The 

organic layer was separated and washed with brine (4x100 mL), dried over sodium sulfate, and 

concentrated under reduced pressure. The resulting oil was diluted with diethyl ether (100 mL), 

and acidified (pH~2) with hydrochloric acid aqueous solution (6 M) at 0 °C. The aqueous layer 

was separated and basified with aqueous sodium hydroxide solution (6 N), the mixture was 

extracted with ethyl acetate (400 mL). The organic layer was washed with brine (3x150 mL), 

dried over sodium sulfate, and concentrated under reduced pressure to give 5-iodoisoindoline 

(300 mg, 48% yield) as a solid. MS (ESI): mlz 245.7 [M +1t. 

[00288] C. tert-Butyl 5-iodoisoindoline-2-carboxylate. A mixture of 5-iodoisoindoline 

(730 mg, 2.95 mmol), di-tert-butyl dicarbonate (1.2 g, 5.95 mrnol), triethylamine (600 mg, 

5.95 mrnol) and N,N-dimethylpyridin-4-amine (72 mg, 0.6 mrnol) in dichloromethane (10 mL) 

was stirred at room temperature overnight. Water was added, and the organic layer was 

separated. The aqueous phase was extracted with dichloromethane. The combined organic layer 

was washed with brine, dried over sodium sulfate, and evaporated under reduced pressure. The 

crude product was purified on silica gel column to give tert-butyl 5-iodoisoindoline-2-

carboxylate (800 mg, 79 % yield) as a solid. 

Intermediate 25: N-( 4-Chloropyridin-2-yl)pivalamide 

&~~ 
[00289] A. N-(4-Chloropyridin-2-yl)pivalamide. To a mixture of 4-chloropyridin-2-amine 

(1.7 g, 13.28 mrnol) and triethylamine (1.61 g, 15.94 mmol) in dichloromethane (30 mL) was 

added dropwise pivaloyl chloride (1.91 g, 15.94 mrnol) at 0 °C. After the addition was complete, 

the mixture was stirred at room temperature overnight. The mixture was washed with water for 

three times, the organic layer was dried over anhydrous sodium sulfate and concentrated. The 

residue was dried in vacuo to give N-(4-chloropyridin-2-yl)pivalamide (2.67 g, 95.0% yield) as 

a white solid. MS (ESI) mlz: 212.8 [M+1t. 
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Intermediate 26: 4-Iodo-N-methylbenzamide 

0 

iff{ 

PCT/US2009/005020 

[00290] A. 4-Iodo-N-methylbenzamide. To a solution ofmethanamine (15 mL) in water. 

(15 mL) was added dropwise 4-iodo-benzoyl chloride (6 g, 22.6 mmol) at 0 °C. The mixture was 

stirred at room temperature and monitored by TLC. After 5h, the reaction mixture was extracted 

with dichloromethane, the organic layer was dried over sodium sulfate and evaporated to give 

4-iodo-N-methylbenzamide ( 4.0 g, 68 % yield), which was used without further purification. 

MS (ESI): mlz 262.1(M+1t. 

Intermediate 27: 4-Iodo-N-(1-methylpiperidin-4-yl)benzamide 

[00291] A. 4-Iodo-N-(1-methyl-piperidin-4-yl)-benzamide. To a solution of 

1-methylpiperidin-4-amine (0.91 g, 8 mmol) and triethylamine (1.21 g, 12 mmol) in 

dichloromethane (1 0 mL) was added dropwise 4-iodo-benzoyl chloride (1.06 g, 4 mmol) at 0 oc 
under nitrogen. The mixture was warmed slowly to room temperature and stirred overnight. 

The reaction mixture was poured into ice-water, and the organic layer was separated, the aqueous 

phase was extracted with dichloromethane. The combined organic layer was dried over sodium 

sulfate and evaporated to give 4-iodo-N-(1- methyl-piperidin-4-yl)-benzamide (1.1 0 g, 79.7 % 

yield), which was used without further purification. 1H-NMR (400 MHz, CHLOROFORM-d) 

8 (ppm) 7.72 (m, 2H), 7.42 (d, J=8.4 Hz, 2H), 5.92 (br s, 1H), 3.92 (m, 1H), 2.79 (d, J=11.2 Hz, 

2H), 2.24 (s, 3H), 2.12 (t, J=11.2 Hz, 2H), 1.97 (d, J=11.2 Hz, 2H), 1.57 (m, 3H). 

Intermediate 28: tert-Butyl6-bromo-1-methyl-1H-indazol-3-ylcarbamate 

I 
Br~N, 

~N 
/NH 

Boc 
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[00292] A. 6-Bromo-lH-indazol-3-amine. To a solution of 4-bromo-2-fluorobenzonitrile 

(2 g, 10 mmol) in butan-1-ol (30 mL) was added dropwise hydrazine hydrate (2 mL, 40 mmol), 

and the reaction mixture was heated at 100 °C overnight. The solvent was removed under 

reduced pressure, and the precipitate was collected by filtration, washed with water, and dried in 

vacuo to give 6-bromo-1H-indazol-3-amine (2.11 g, 98% yield) as a white solid. 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 11.47 (s, 1H), 7.32 (d, J=8.4 Hz, 1H), 7.39 (s, 1H), 6.99 (d, 

J=8.4 Hz, 1H), 5.42 (br s, 2H). 

[00293] B. 6-Bromo-1-methyl-lH-indazol-3-amine. To a solution of 6-bromo-1H-indazol-

3-amine (2.11 g, 10 mmol) in N,N-dimethylformamide (10 mL) was added sodium hydride 

(60% in mineral oil, 0.4 g, 10 mmol) in portions at 0 °C. After the addition, the mixture was 

stirred for 30 min. at 0 °C, and iodomethane (1.42 g, 10 mmol) was added. The resulting mixture 

was stirred at room temperature overnight. The reaction was quenched by the addition of water 

(50 mL), and the mixture was extracted with ethyl acetate. The combined organic layer was 

washed with brine, dried over sodium sulfate and evaporated. The residue was purified on silica 

gel column (eluting with 10-25% ethyl acetate in petrol ether) to give 6-bromo-1-methyl-1H

indazol-3-amine (1.36 g, 61 %yield) as a yellow solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 

7.60 (m, 2H), 6.99 (d, J=8.0 Hz, 1H), 5.52 (s, 2H), 3.68 (s, 3H); MS (ESI): mlz 326.1 [M+1( 

[00294] C. tert-Butyl6-bromo-1-methyl-1H-indazol-3-ylcarbamate. A mixture of 

6-bromo-1-methyl-1H-indazol-3-amine (1.36 g, 6 mmol), di-tert-butyl dicarbonate (2.62 g, 

12 mmol), triethylamine (1.22 g, 12 mmol) and N,N-dimethylpyridin-4-amine (24 mg, 0.2 mmol) 

in dichloromethane ( 40 mL) was stirred at room temperature overnight. Water was added, and 

the organic layer was separated, the aqueous phase was extracted with dichloromethane. The 

combined organic layer was washed with brine, dried over sodium sulfate and evaporated under 

reduced pressure. The crude product was purified on silica gel column (eluting with 10 % ethyl 

acetate in petroleum ether) to give tert-butyl6-bromo-1-methyl-1H-indazol-3-ylcarbamate 

(480 mg, 25% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.80 (s, 1H), 7.29 (d, 

J=8.4 Hz, 1H), 7.16 (d, J=8.4 Hz, 1H), 3.98 (s, 3H), 1.41 (s, 9H); MS (ESI): mlz 426.1 [M+1t. 
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Intermediate 29: Mixture of 1-(tetrahydro-2H-pyran-2-yl)-6-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-1H-benzo[d] imidazole and 1-(tetrahydro-2H-pyran-2-yl)-5-( 4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-lH-benzo [d) imidazole 

~N~ 
)<o ... ~~f\{ & 

. ~0 THP 

[00295] A. 6-Bromo-lH-benzo[d]imidazole. A mixture of 4-bromobenzene-1,2-diamine 

(2 g, 0.011 mol), triethyl orthoformate (10 mL) and pyridiniump-toluenesulfonate (300 mg, 

0.001 mol) was refluxed overnight. The mixture was evaporated in vacuo. The residue was 

purified on silica gel column (eluting with 10- 20% ethyl acetate in petroleum ether) to give 

6-bromo-1H-benzo[d]imidazole (1.3 g, 65% yield). 1H NMR (300 MHz, DMSO-d6) o (ppm) 

12.60 (br s, 1H), 8.24 (s, 1H), 7.83 (m, 1H), 7.60 (m, 1H), 7.32 (m, 1H). 

[00296] B. 6-Bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-benzo[d]imidazole and 5-bromo-1-

( tetrahydro-2H-pyran-2-yl)-1H-benzo [ d] imidazole. A mixture of 6-bromo-1 H

benzo[d]imidazole (1.3 g, 6.6 mmol), 3,4-dihydro-2H-pyran (7 mL) and p-toluenesulfonic acid 

(300 mg, 1.57 mmol) in tetrahydrofuran (50 mL) was heated at 60 °C overnight. The reaction 

mixture was poured into ice water and the aqueous phase was extracted with ethyl acetate. The 

organic layer was dried over sodium sulfate, filtered, and the filtrate was evaporated under 

reduced pressure. The residue was purified on silica gel column (eluting with 2- 10 % ethyl 

acetate in petroleum ether) to give a mixture of 6-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H

benzo[d]imidazole and 5-bromo-1- (tetrahydro-2H-pyran-2-yl)-1H-benzo[d]imidazole (800 mg, 

44% yield). 

[00297] C. 1-(Tetrahydro-2H-pyran-2-yl)-6-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-lH-benzo[d]imidazole and 1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-1H-benzo[d]imidazole. A degassed mixture of 6-bromo-1-(tetrahydro-2H

pyran-2-yl)-1H-benzo[d]imidazole and 5-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H

benzo[d]imidazole (800 mg, 2.8 mmol), 4,4,4' ,4' ,5,5,5' ,5'-octamethyl-2,2'-bi(1,3,2-

dioxaborolane) (1.4 g, 5.6 mmol), palladium acetate (65 mg, 0.28 mmol), triphenylphosphine 

(220 mg, 0.84 mmol) and potassium phosphate (1 g, 4.7 mmol) in 1,2-dimethoxyethane (15 mL) 

was heated at 1 00 °C under nitrogen overnight. After being cooled to room temperature, the 
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mixture was filtered and the filtrate was evaporated under pressure. The residue was purified on 

silica gel column to give a mixture of 1-(tetrahydro-2H-pyran-2-yl)-6-(4,4,5,5-tetramethyl-1,3,2-

dioxaborolan-2-yl)-1H-benzo[d]imidazole and 1-(tetrahydro-2H-pyran-2-yl)-5-( 4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-lH-benzo[d]imidazole (470 mg, yield 51%). 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 8.48 (s, 0.55H), 8.42 (s, 0.45H), 7.95 (s, 0.45H), 7.93 (s, 0.55H), 

7.60-7.54 (m, 2H), 5.79 (dd, J1=10.4 Hz, h=2.0 Hz, 0.55H), 5.69 (dd, J1=10.4 Hz, J2=2.0 Hz, 

0.45H), 3.99 (m, lH), 3.77 (m, lH), 2.20-1.60 (m, 6H), 1.32 (s, 12H). 

Intermediate 30: l-(Tetrahydro-2H-pyran-2-yl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yi)-1H-indazole 

[00298] A. 6-Bromo-lH-indazole. A mixture of 4-bromo-2-fluorobenzaldehyde (2 g, 

10 mmol) and aqueous hydrazine (10 mL, 85 %) was refluxed overnight. After being cooled to 

room temperature, the reaction mixture was extracted with ethyl acetate. The organic layer was 

dried over sodium sulfate and evaporated under reduced pressure. The crude product was 

purified on silica gel column (eluting with 10-20% ethyl acetate in petroleum ether) to give 

6-bromo-lH-indazole (1.3 g, 68% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 

13.17 (br s, 1H), 8.09 (s, 1H), 7.75 (s, 1H), 7.73 (d, J=8.8 Hz, lH), 7.23 (dd, J1=8.8 Hz, 

J2=l.6 Hz, lH). 

[00299] B. 6-Bromo-1-(tetrahydro-2H-pyran-2-yi)-1H-indazole. A mixture of 6-bromo

lH-indazole (1.3 g, 6.6 mmol), 3,4-dihydro-2H-pyran (7 mL) and p-toluenesulfonic acid 

(300 mg, 1.57 mmol) in tetrahydrofuran (50 mL) was heated at 60 oc overnight. The reaction 

mixture was poured into ice water and the aqueous phase was extracted with ethyl acetate. The 

organic layer was dried over sodium sulfate, and filtered. The filtrate was evaporated under 

reduced pressure. The residue was purified on silica gel column (eluting with 5- 15 % ethyl 

acetate in petroleum ether) to give 6-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (800 mg, 

yield 44%). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.13 (s, lH), 8.03 (s, 1H), 7.74 (d, 

J=8.4 Hz, 1H), 7.32 (dd, J1=8A Hz, Jr1.6 Hz, lH), 5.88 (dd, JI=9.6 Hz, Jr2.4 Hz, 1H), 

3.90-3.70 (m, 2H), 2.40 (m, lH), 2.05-1.90 (m, 2H), 1.65 (m, lH), 1.53-1.45 (m, 2H). 
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[00300] C. 1-(Tetrahydro-2H-pyran-2-yl)-6-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)-1H-indazole. A degassed mixture of 6-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole 

(800 mg, 2.8 mmol), 4,4,4' ,4' ,5,5,5' ,5'-octamethyl-2,2'-bi(1,3,2-dioxaborolane) (1.4 g, 

5.6 mmol), palladium acetate (65 mg, 0.28 mmol), triphenylphosphine (220 mg, 0.84 mmol) and 

potassium phosphate (1 g, 4.7 mmol) in 1,2-dimethoxyethane (15 mL) was heated atlOO °C 

under nitrogen overnight. After being cooled to room temperature, the mixture was filtered, and 

the filtrate was evaporated under reduced pressure. The residue was purified on silica gel 

column (eluting with 5- 15% ethyl acetate in petroleum ether) to give 1-(tetrahydro-2H-pyran-2-

yl)-6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole (470 mg, 51% yield) as a solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 8.13 (s, 1H), 7.99 (s, 1H), 7.77 (d, J=8.4 Hz, 1H), 7.45 

(d, J=8.0 Hz, 1H), 5.98 (dd, J1=9.6 Hz, h=2.4 Hz, lH), 3.83-3.77 (m, 2H), 239 (m, 1H), 

2.01-1.96 (m, 2H), 1.81 (m, 1H), 1.58-1.56 (m, 2H), 1.32 (s, 12H). 

Intermediate 31: 1-(6-Bromo-1-((2-(trimethylsilyl)ethoxy)methyi)-1H-benzo[d]imidazol-2-

yl)-N ,N-dimethylmethanamine 

\ 
~N}-fN-

Br~N 
I 
SEM 

[00301] A. 6-Bromo-2-(chloromethyi)-1H-benzo[d]imidazole. A mixture of 

4-bromobenzene-1,2-diamine (1.8 g, 0.01 mol) and ethyl2-chloroacetimidate hydrochloride 

(1.59 g, 0.01 mol) in anhydrous ethanol (20 mL) was stirred at room temperature for 4 h. The 

solvent was removed under reduced pressure, the residue was poured into water, and the aqueous 

layer was extracted with ethyl acetate. The organic layer was dried over sodium sulfate, filtered 

and the filtrate was concentrated in vacuo to provide 6-bromo-2-(chloromethyl)-lH

benzo[d]imidazole (2.0 g, 82% yield) as a solid. MS (ESD: mlz 246.7 [M+1t. 

[00302] B. 1-(6-Bromo-1H-benzo[d]imidazol-2-yl)-N,N-dimethylmethanamine. A mixture 

of6-bromo-2-(chloromethyl)-1H-benzo[d]imidazole (2.0 g, 8.23 mmol) and dimethylamine 

aqueous solution (6.7 g, 0.04 mol) in acetonitrile (25 mL) was stirred at room temperature 

overnight. The solvent was removed under reduced pressure to give the crude product, which 

was purified by silica gel chromatography (eluting with ethyl acetate) to give 1-(6-bromo-1H-
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benzo[d]imidazol-2-yl)-N,N-dimethylmethanamine (1.2 g, 57.7% yield) as a solid. MS (ESD: 

m/z 255.8 [M+It. 

[00303] C. 1-(6-Bromo-1-((2-( trimethylsilyl)ethoxy)methyl)-lH-benzo [d]imidazol-2-yl)

N,N-dimethylmethanamine. To a solution of 1-(6-bromo-IH-benzo[d]imidazol-2-yl)-N,N

dimethylmethanamine (1.1 g, 4.35 mmol) in N,N-dimethylformamide (10 mL) at 0 °C was added 

sodium hydride (191 mg, 4. 78 mmol) in portions under nitrogen. After the addition, the mixture 

was stirred at 0 °C for 30 min., (2-(chloromethoxy)ethyl) trimethylsilane (794 mg, 4.78 mmol) 

was added and the resulting mixture was stirred at 0 °C for lh, then warmed to room temperature 

and stirred overnight. Water was added, and the resulting mixture was extracted with ethyl 

acetate. The organic layer was concentrated under vacuum, and the residue was purified by 

silica gel column (eluting with 50% ethyl acetate in petroleum ether) to give 1-(6-bromo-1-((2-

(trimethylsilyl)ethoxy)methyl)-lH-benzo[ d]imidazol-2-yl)-N,N-dimethylmethanamine (1.2 g, 

72.3% yield) as a solid. MS (ESI): mlz 385.9 [M+1t. 

Intermediate 32: 6-Bromo-2-methoxy-quinoline 

Br~~ 
I~ h 

N 0/ 

[00304] A. 3,4-Dihydroquinolin-2(1H)-one. A mixture of (E)-3-(2-nitrophenyl)acrylic acid 

(60 g, 0.31 mol) and palladium on charcoal (1 0% w/w, 6 g) in methanol (1 L) was hydrogenated 

under 50 psi of hydrogen at room temperature overnight. The catalyst was filtered off, and the 

filtrate was concentrated to give 3,4-dihydroquinolin-2(1H)-one (36 g, 79 %yield) as a yellow 

solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.01 (s, I H), 7.07 (m, 2H), 6.84 (m, lH), 6.79 

(m, lH), 2.80 (t, J=7.2 Hz, 2H), 2.38 (t, J=7.2 Hz, 2H) .. 

[00305] B. 6-Bromo-3,4-dihydroquinolin-2(1H)-one. A mixture of 3,4-dihydroquinolin-

2(1H)-one (10 g, 0.068 mol) and N-bromosuccinimide (4.3 g, 0.075 mol) in dichloromethane 

(300 mL) was heated at 80 °C overnight. After cooling to room temperature, the precipitate was 

filtered off, and the filtrate was concentrated. The residue was purified on silica gel column 

(eluting with 10% ethyl acetate in petroleum ether) to give 6-bromo-3,4-dihydroquinolin-2(1H)

one (9.5 g, 62% yield) as a solid. MS (ESI): m/z 226.1 [M+ It. 

[00306] C. 6-Bromo-2-chloroquinoline. A mixture of 6-bromo-3,4-dihydroquinolin-2(1H)

one (1 g, 4.4 mmol), 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) (1 g, 4.5 mmol) and 
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phosphorous oxytrichloride (3 mL) in toluene (10 mL) was stirred at 90 °C overnight. The 

solvent was evaporated in vacuo, the residue was diluted with water, and the resulting mixture 

was extracted with ethyl acetate. The organic layer was dried over anhydrous sodium sulfate and 

evaporated under reduced pressure to give the crude product, which was purified on silica gel 

column (eluting with 10-15% ethyl acetate in petroleum ether) to give 6-bromo-2-

chloroquinoline (960 mg, 91% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.38 

(d, J=8.8 Hz, 1H), 8.32 (s, 1H), 7.91 (d, J=8.8 Hz, 1H), 7.85 (d, J=8.8 Hz, 1H), 7.62 (d, 

J=8.8 Hz, 1H). 

[00307] D. 6-Bromo-2-methoxyquinoline. Metal sodium (95 mg, 4.1 mmol) was dissolved in 

anhydrous methanol (50 mL), and 6-bromo-2-chloroquinoline (500 mg, 2.1 mmol) was added, 

then the mixture was heated to 80 °C for 5 h. The solvent was evaporated under reduced 

pressure, and the residue was diluted with water. The resulting mixture was extracted with ethyl 

acetate. The organic layer was dried over anhydrous sodium sulfate and evaporated under 

reduced pressure to give 6-bromo-2-methoxyquinoline (483 mg, 98% yield) as a white solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.10 (d, J=9.2 Hz, 1H), 8.04 (s, 1H), 7.65 (d, J=8.8 Hz, 

1H), 7.59 (d, J=8.8 Hz, 1H), 6.96 (d, J=9.2 Hz, 1H), 3.86 (s, 3H). 

Intermediate 33: 6-Bromo-1-metbyl-1H-benzotriazole 

N::::.N qN-
sr 

[00308] A. 6-Bromo-1-methyl-1H-benzo[d] [1,2,3]triazole. To a solution of 5-bromo-N1
-

methylbenzene-1,2-diamine (1.6 g, 8 mmol) in hydrochloric acid (5 M, 20 mL) was added a 

solution of sodium nitrite ( 1.1 g, 16 mmol) at 0 °C, and the reaction mixture was stirred at room 

temperature for 2h. The solution was neutralized to pH=7-8 with saturated sodium bicarbonate, 

and the mixture was extracted with ethyl acetate (20 mLx3). The organic layer was dried over 

anhydrous sodium sulfate, concentrated under vacuum to give the crude product, which was 

purified on silica gel column (eluting with 0-10% ethyl acetate in petroleum ether) to give 

6-bromo-1-methyl-1H-benzo[d][1,2,3]triazole (800 mg, 47% yield) as a solid. 1H NMR 
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(400 MHz, CHLOROFORM-d) 6 (ppm) 7.85 (d, J=8.8 Hz, lH), 7.64 (d, J=l.6 Hz, 1H ), 7.40 

(dd, J1=8,8 Hz h=l.6 Hz, 1H), 4.19 (s, 3H); MS (ESI): m/z 212.2 [M+ 1( 

Intermediate 34: (±)-cis-3-Aminocyclohexanol hydrochloride 

H2NyyOH 

HCI ~ 

[00309] A. 2-(Cyclohex-2-enyl)isoindoline-1,3-dione. Triphenylphosphine-resin supported 

(12.01 g, 30.6 mmol), isoindoline-1,3-dione (5.01 g, 34.1 mmol), and cyclohex-2-enol (3.05 mL, 

30.6 mmol) were weighed into a 200 mL flask. Tetrahydrofuran (60 mL) was added. The 

mixture was stirred and cooled to 0 °C, then diisopropylazodicarboxylate (DIAD) (6.5 mL, 

33.4 mmol) was added dropwise over 2 minutes. The reaction was stirred and allowed to warm 

slowly to room temperature. After 20 h, the reaction was filtered through celite using ethyl 

acetate, then concentrated to a yellow solid. The material was dissolved into hot ethyl acetate 

(~40 mL), and hexanes were added (~15 mL) to initiate cause crystallization ofthe byproduct. 

The yellow supernatant was decanted, concentrated, then redissolved in tetrahydrofuran and 

purified by flash chromatography over silica gel (0-20% ethyl acetate in hexanes) to provide 

2-(cyclohex-2-enyl)isoindoline-1,3-dione (3.2053 g, 14.10 mmol, 46.1% yield). (ESI): 

mlz 228.6 [M+ 1 t. 
[00310] B. Intermediate A. Into a 200 mL flask were added 2-(cyclohex-2-enyl)isoindoline-

1,3-dione (3.2053 g, 14.10 mmol), chloroform (50 mL) and ethanol (2.0 mL). The solution was 

stirred at room temperature, and N-bromosuccinimide (3.19 g, 17.92 mmol) (freshly 

recrystallized from hot water) was added. The flask was capped and the reaction stirred at room 

temperature. After 16 h the reaction was quenched by addition of 10 % sodium bisulfite solution, 

then diluted with ethyl acetate and water. The organic layer was removed, and the aqueous layer 

extracted with ethyl acetate. The combined organic solution was dried over magnesium sulfate, 

filtered and concentrated, then redissolved into dichloromethane and applied to a Biotage 40+M 

column. The product was eluted using 0-20 % ethyl acetate/hexanes, yielding the desired 

Intermediate A (1.975 g, 5.61 mmol, 39.8% yield) as a colorless oil. 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 7.78 (d, J=7.03 Hz, 1H), 7.59- 7.66 (m, 1H), 7.50- 7.57 (m, 2H), 

5.58 (br s, 1H), 4.57 (br s, 1H), 4.38 (br s, 1H), 3.33-3.49 (m, 1H), 2.98- 3.11 (m, 1H), 2.57 (d, 
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J=14.45 Hz, 1H), 2.06-2.30 (m, 2H), 1.67 (d, J=14.84 Hz, 1H), 1.30- 1.43 (m, 2H), 1.15 (t, 

J=7.03 Hz, 3H). 

[00311] C. (±)-2-((1S,2R,3R)-2-Bromo-3-hydroxycyclohexyl)isoindoline-1,3-dione. 

Intermediate A (1.975 g, 5.61 mmol) was dissolved into methanol (25 mL), and 2N hydrochloric 

acid (aq.) (5 mL, 10.00 mmol) was added. The reaction was stirred at room temperature for 5 h, 

then filtered through a medium frit, and the white solid was washed with water. The solid was 

dried at rt in vacuo to provide (±)-2-((1S,2R,3R)-2-bromo-3-hydroxycyclohexyl)isoindoline-1,3-

dione (1.2218 g, 3.77 mmol, 67.2% yield). 1H NMR (400 MHz, DMSO-d6) b (ppm) 7.68-8.13 

(m, 4H), 5.39 (d, J=6.64 Hz, 1H), 4.42- 4.78 (m, 1H), 4.25 (td, J=11.71, 4.30 Hz, 1H), 

3.47-3.71 (m, 1H), 1.90-2.12 (m, 2H), 1.79- 1.89 (m, 1H), 1.67- 1.77 (m, 1H), 1.40- 1.56 (m, 

1H), 1.25- 1.40 (m, 1H). (ESI): m/z 326.5 [M+1( 

[00312] D. (±)-cis-2-(3-Hydroxycyclohexyl)isoindoline-1,3-dione. (±)-2-((1 S,2R,3R)-2-

Bromo-3-hydroxycyclohexyl)isoindoline-1 ,3-dione (1.0933 g, 3.37 mmol), tributylstannane 

(1.10 mL, 4.15 mmol), toluene (18 mL), methanol (2 mL), and (E)-2,2'-(diazene-1,2-diyl)bis(2-

methylpropanenitrile) (AIBN) (0.039 g, 0.236 mmol) were added to a 100 mL flask. The flask 

was equipped with a reflux condenser and a nitrogen inlet, and the apparatus flushed with 

nitrogen. The flask was then placed into a 120 °C oil bath to stir. After 16 h, LCMS analysis 

showed a ratio of~ 1:1 product: starting material. Another portion oftributylstannane (1.1 mL, · 

3.37 mmol) and (E)-2,2'-(diazene-1,2-diyl)bis(2-methylpropanenitrile) (AIBN) (0.051 g, 

0.311 mmol) were added to the reaction, and the solution was heated to reflux for 24 h. The 

cooled reaction was then concentrated to a white semi-solid, redissolved into tetrahydrofuran and 

methanol, and applied to a Biotage 40+M column. Flash chromatography in 10-60 % ethyl 

acetate/hexanes provided the desired (±)-cis-2-(3 -hydroxycyclohexyl)isoindoline-1 ,3 -dione 

(0.5213 g, 2.125 mmol, 63.0% yield). 1H NMR (400 MHz, CHLOROFORM-d) b (ppm) 

7.78-7.91 (m, 2H), 7.66-7.76 (m, 2H), 4.18 (t, J=12.49 Hz, 1H), 3.71 (td, J=10.25, 5.27 Hz, 

1H), 2.27 (q, J=11.84 Hz, 1H), 1.98- 2.19 (m, 3H), 1.85- 1.96 (m, 1H), 1.69 (d, J=12.49 Hz, 

1H), 1.51 (d, J=5.47 Hz, 1H), 1.25- 1.44 (m, 3H). (ESI): m/z 246.4 [M+1t. 

[00313] E. (±)-cis-3-Aminocyclohexanol hydrochloride. Into a flask containing (±)-cis-2-

(3-hydroxycyclohexyl)isoindoline-1,3-dione (0.5213 g, 2.125 mmol) were added ethanol 

(10 mL), then hydrazine hydrate (0.12 mL, 2.474 mmol). The flask was capped and placed to stir 

in an 80 °C oil bath. Within 5 hall had dissolved. After 20 h, more hydrazine (0.04 mL) was 
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added to the reaction, and the reaction was heated to reflux for another 5 h, at which point TLC 

showed consumption of starting material. The reaction was concentrated to approximately half 

volume, then 1 mL of concentrated HCl was added. The slurry was concentrated to a solid, and 

the solid was triturated with water, filtering to remove the solid precipitate. The filtrate was 

concentrated to provide the desired (±)-cis-3-aminocyclohexanol hydrochloride (0.3338 g, 

2.201 mmol, 104% yield) as an HCl salt. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.04 (br s, 

3H), 3.32- 3.54 (m, lH), 2.96 (d, J=4.69 Hz, lH), 2.11 (d, J=11.71 Hz, 1H), 1.57- 1.90 (m, 3H), 

1.08-1.33 (m, 3H), 0.93- 1.07 (m, 1H). 

Intermediate 35: trans-( 4-Aminocyclohexyl)methanol hydrochloride 

H2N''·(I 
HCI ~OH 

[00314] A. trans-(4-Aminocyclohexyl)methanol hydrochloride. trans-4-(tert

Butoxycarbonylamino )cyclohexanecarboxylic acid (2.5 g, 10.28 mmol) was dissolved in 

tetrahydrofuran (100 mL) and then added with 1M borane tetrahydrofuran complex (10.28 mL, 

10.28 mmol). The solution was heated to 60 °C and then methanol (25 mL) was added dropwise 

to the reaction. The reaction was stirred 30 min and then concentrated. The residue was added 

with 4N hydrogen chloride in dioxane, stirred for 5 min and then concentrated. The solid was 

triturated in 10% methanol in ethyl acetate to give a white solid (1.11 g, 6.70 mmol, 65.2% 

yield). MS (ESI) mlz 230.4 [M] +. 

Intermediate 36: cis-(4-Aminocyclohexyl)methanol hydrochloride 

[00315] A. cis-(4-Aminocyclohexyl)methanol hydrochloride. cis-4-

Aminocyclohexanecarboxylic acid (2 g, 13.97 mmol) was added with tetrahydrofuran (100 mL) 

and borane-methyl sulfide complex (13.26 mL, 140 mmol). The solution was heated to 60 °C for 

24 h under nitrogen. The reaction was quenched with methanol and then concentrated. The 

residue was purified on silica gel column (0-100% ethyl acetate in hexanes). The product 

fractions were concentrated and then added with 4N hydrogen chloride in dioxane. The solution 
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was concentrated and then triturated with 10 % methanol in ethyl acetate to give a white solid 

(1.6 g, 9.66 mmol, 69.1 %yield). MS (ESI) m/z 130.1 [Mt. 

Intermediate 37: trans-2-(4-Aminocyclohexyl)propan-2-ol hydrochloride 

[00316] A. trans-Methyl4-(tert-butoxycarbonylamino)cyclohexanecarboxylate. trans-4-

(tert-Butoxycarbonylamino )cyclohexanecarboxylic acid (2 g, 8.22 mmol), iodomethane 

(0.771 mL, 12.33 mmol), potassium carbonate (3.41 g, 24.66 mmol), and acetone (20 mL) were 

heated in a pressure flask to 70 °C for 16 h. The reaction was filtered, concentrated, and the 

purified on silica gel column (eluting with 0-20% ethyl acetate in hexanes). The product 

fractions were concentrated and then triturated in hexanes to give a white solid (1.08 g, 

4.20 mmol, 51.1 %yield). MS (ESI) m/z 258.4 [M] +. 

[00317] B. trans-2-( 4-Aminocyclohexyl)propan-2-ol hydrochloride. trans-Methyl 4-(tert-

butoxycarbonylamino )cyclohexanecarboxylate (0.5 g, 1.943 mmol) was dissolved in 

tetrahydrofuran (3 mL) and then cooled in -78 °C under nitrogen. Methylmagnesium bromide 

(6.48 mL, 19.43 mmol, 3M in diethyl ether) was added and the reaction was allowed to warm to 

room temperature over 18 h. The reaction was quenched by addition of saturated ammonium 

chloride and then extracted with ethyl acetate. The organic layer was dried over magnesium 

sulfate, filtered, and then concentrated. The residue was treated with 4N hydrogen chloride in 

dioxane at room temperature for 4 h and then concentrated to give a white solid. MS (ESI) 

m/z 158.3 [M+1]+. 

Intermediate 38: N 2 
-( 4-methoxybenzyl)-quinoline-2,6-diamine 

H2N~ 

~N~N_.PMB 
H 

[00318] A. 2-Chloro-6-nitroquinoline. To a mixture of 6-nitro-3,4-dihydroquinolin-2(1H)-

one (1.5 g, 7.8 mmol) and 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ) (1.77 g, 7.8 mmol) 

in toluene (20 mL) was added dropwise phosphorus oxychloride (3.75 mmol), and the resulting 

solution was heated at 90 oc for 3h. After cooling to room temperature, the reaction was 
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quenched by the addition of 50 mL of ice-water. The mixture was basified with 4N aqueous 

sodium hydroxide solution to pH= 7. The precipitate was collected by filtration, washed with 

ethyl ether, and dried under high vacuum to give 2-chloro-6-nitroquinoline (550 mg, 34 % yield). 
1H NMR (400MHz, DMSO-d6) o (ppm) 9.15 (s, 1H), 8.76 (d, J=8.8 Hz, 1H), 8.51 (m, 1H), 8.15 

(d, J=9.2 Hz, 1H), 7.81 (d, J=8.4 Hz, 1H). 

[00319] B. N-(4-Methoxybenzyl)-6-nitroquinolin-2-amine. A mixture of2-chloro-6-

nitroquinoline (500 mg, 2.4 mmol) and 4-methoxybenzylamine (10 mL) was heated at 120 °C 

overnight. The mixture was cooled down to room temperature, diluted with ethyl acetate 

(50 mL), and the organic layer was washed with water for 3 times, dried over anhydrous sodium 

sulfate, and concentrated. The residue was purified on silica gel column (eluting with 2-10% 

ethyl acetate in petroleum ether) to giveN-( 4-methoxybenzyl)-6-nitroquinolin-2-amine (96 mg, 

13% yield) as a ropy liquid. MS (ESI): m/z 309.9 [M+1t. 

[00320] C. N2-(4-Methoxybenzyl)quinoline-2,6-diamine. To a solution of N-(4-

methoxybenzyl)-6-nitroquinolin-2-amine (96 mg, 031 mrnol) in a mixture oftetrahydrofuran 

and methanol (v/v, 1:1,20 mL) were added zinc power (202 mg, 3.1 mrnol) and ammonium 

chloride (167 mg, 3.1 mmol) at room temperature, and the mixture was stirred at room 

temperature overnight. TLC and LCMS analysis showed the reaction was completed. After 

filtration, the filtrate was concentrated, and the residue was purified on silica gel column (eluting 

with 10-50% ethyl acetate in petroleum ether) to give N2-(4-methoxybenzyl)quinoline-2,6-

diamine (50 mg, 57.7% yield) as a liquid. MS (ESI): m/z 279.9 [M+1t. 

Intermediate 39: (± )-tert-Butyi 3-aminoazepane-1-carboxylate 

H2N 

()-soc 
[00321] A. (±)-Azepan-3-amine. To a solution of(±)-3-aminoazepan-2-one (3.65 g, 

28.5 mrnol) in tetrahydrofuran (30 mL) at 0 °C under nitrogen was added lithium aluminium 

tetrahydride (2.71 g, 71.3 mmol) in portions. After the addition, the reaction mixture was 

allowed to warm up to room temperature, then refluxed for 5 days. Water was added slowly, and 

the reaction mixture was filtered, the filter cake was washed with tetrahydrofuran (3x100 mL). 

The combined tetrahydrofuran phase was evaporated in vacuo to give azepan-3-amine (2.28 g, 
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69.5% yield) as a yellow oil, which was used for the next step directly. 1H NMR (400MHz, 

CHLOROFORM-d) o (ppm) 2.85 (m, 2H), 2.75 (m, 2H), 1.76 (m, 1H), 1.60 (m, 9H); MS (ESI): 

m/z 115.3 [M+1t. 

[00322] B. (±)-N-Benzylideneazepan-3-amine. To a solution of (±)-azepan-3-amine (2.28 g, 

0.02 mol) in dichloromethane (100 mL) was added benzaldehyde (2.54 g, 0.024 mol), followed 

by anhydrous sodium sulfate (3.41 g, 0.024 mmol). The resulting mixture was stirred at room 

temperature for 24 h. The reaction mixture was filtered, and the filtrate was concentrated to give 

the crude (±)-N-benzylideneazepan-3-amine (4.61 g), which was used in the next step directly. 

MS (ESI): m/z 203.4 [M+1t. 

(00323] C. (±)-tert-Butyl3-(benzylideneamino)azepane-1-carboxylate. To a mixture of 

(±)-N-benzylideneazepim-3-amine (4.04 g, 0.02 mmol) and triethylamine (6.06 g, 0.06 mmol) in 

dichloromethane (60 mL) was added dropwise a solution of di-tert-butyl dicarbonate (5.18 g, 

0.024 mmol) in dichloromethane (20 mL), and the mixture was stirred at room temperature 

overnight. Water was added, and the mixture was extracted with dichloromethane (3x50 mL). 

The organic layer was dried over anhydrous sodium sulfate, and concentrated to give the crude 

(±)-tert-butyl3-(benzylideneamino)azepane-1-carboxylate (4.98 g) as a ropy liquid. MS (ESI): 

mlz 303.2 [M+1t. 

[00324] D. (±)-tert-Butyl3-aminoazepane-1-carboxylate. A solution of tert-butyl 3-

(benzylideneamino )azepane-1-carboxylate (1 g, 3.31 mmol) in a mixture of acetic acid and 

dichloromethane (1 :4, 20 mL) was stirred at room temperature for 24h. The solvent was 

removed, and the residue was basified with sodium bicarbonate solution, the mixture was 

extracted with ethyl acetate for three times. The organic layer was dried over anhydrous sodium 

sulfate, and concentrated to give the crude product, which was purified on silica gel column 

(eluting with 5% methanol in dichloromethane) to give (±)-tert-butyl3-aminoazepane-1-

carboxylate (360 mg, 42% yield for three steps). 1H NMR (400MHz, CHLOROFORM-d) 

o (ppm) 2.87 (m, 1H), 2.77 (m, 1H), 2.52 (m, 1H), 1.80-1.30 (m, 8H); MS (ESI): mlz 215.4 

[M+1t. 

Intermediate 40: cis-4-(tert-Butyldimethylsilyloxy)cyclohexanol 
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[00325] A. cis-4-(tert-butyldimethylsilyloxy)cyclohexanoi.To a solution of cis-cyclohexane-

1 ,4-diol (500 mg, 4.31 mmol) and tert-butylchlorodimethylsilane (650 mg, 4.31 mmol) in N,N

dimethylformamide (3 mL) was added dropwise a solution oftriethylamine (436 mg, 4.31 mmol) 

and 4-(dimethylamino)pyridine (21 mg) in N,N-dimethylfonnamide (1 mL) at 0 °C. After the 

addition, the mixture was stirred at 0 °C for an additional 1h. The reaction mixture was diluted 

with ethyl acetate, and the organic layer was washed saturated aqueous sodium chloride solution, 

and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure, 

and the residue was purified on silica gel column (eluting with 20 % ethyl acetate in petroleum 

ether) to give cis-4-(tert-butyldimeth~lsilyloxy)-cyclohexanol ( 420 mg, 42.4 % yield) as a liquid. 
1H NMR (400MHz, CHLOROFORM-d) 8 (ppm) 3.81 (m, 2H), 1.84 (m, 8H), 0.90 (s, 9H), 0.03 

(s, 6H). 

Intermediate 41: 2-( 4-lodophenyl)-1-((2-(trimethylsilyl)ethoxy)methyi)-1H-imidazole 

~N 
SEMN~ 

\--( 
I 

[00326] A. 2-(4-Iodophenyl)-lH-imidazole. To a solution 4-iodobenzaldehyde (500 mg, 

2.16 mmol) in methanol (20mL) were added oxalaldehyde (40 %) (5 mL) and 25% aqueous 

solution of ammonium hydroxide (5 mL), and the mixture was stirred at room temperature 

overnight. The precipitate was collected by filtration, washed with petroleum ester, and dried 

under high vacuum to give 2-(4-iodophenyl)-1H-imidazole (500 mg, 86% yield). MS (ESI): 

mlz 270.9 [M+1t. 

[00327] B. 2-(4-Iodophenyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-imidazole. To a 

solution of 2-( 4-iodophenyl)-1H-imidazole (268 mg, 1 mmol) inN ,N-dimethylformamide 

(10 mL) was added sodium hydride (60 mg, 1.5 mmol) at 0 °C in portions. After the mixture was 

stirred at room temperature for one hour, (2-(chloromethoxy)ethyl)trimethyl-silane (196 mg, 

1.2 mmol) was added dropwise, and the mixture was stirred at room temperature overnight. 

Water was added, the mixture was extracted with ethyl acetate for 3 times, the organic layer was 

concentrated and washed with saturated sodium chloride solution for 3 times. The organic layer 

was dried over anhydrous sodium sulfate, and concentrated to give 2-(4-iodophenyl)-1-((2-
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trimethylsilyl)ethoxy)methyl)-1H-imidazole (217 mg, 54.7% yield) as a liquid, which was used 

to the next step directly. MS (ESI): m/z 400.9 [M+1( 

Intermediate 42: 6-Morpholinopyridin-3-amine 

[00328] A. 4-(5-Nitropyridin-2-yl)morpholine. 2-Bromo-5-nitropyridine (1 g, 5 mmol) was 

dissolved in morpholine (5 mL), and the mixture was stirred at room temperature for 3h. The 

precipitate was collected by filtration, washed with n-hexane, dried under high vacuum to give 

4-(5-nitropyridin-2-yl)morpholine (0.9 g, 90% yield). 1H NMR (400 MHz, CHLOROFORM-d) 

o (ppm) 9.04 (s, 1H), 8.23 (d, J=6.8 Hz, 1H), 8.51 (d, J=9.2 Hz, 1H), 3.83 (m, 4H), 3.75 (m, 4H). 

[00329] B. 6-Morpholinopyridin-3-amine. To a solution of 4-(5-nitro-pyridin-2-yl)

morpholine (0.8 g, 3.83 mmol) in a mixture of methanol and tetrahydrofuran (v/v, 1:1, 40 mL) at 

room temperature was added ammonium chloride (2.07 g, 38.3 mmol), followed by zinc dust 

(2.49 g, 38.3 mmol), then the mixture was stirred at room temperature overnight. The reaction 

mixture was filtered on celite and rinsed with methanol. The combined filtrates were 

concentrated, and the residue was diluted with brine (20 mL) and extracted with ethyl acetate 

(15 mL x 3). The organic layers were dried over sodium sulfate, and concentrated to afford the 

crude product, which was purified on silica gel column (eluting with 10- 70 % ethyl acetate in 

petroleum ether) to give 6-morpholinopyridin-3-amine (330 mg, 48.2 % yield) as a black solid. 
1H NMR (400MHz, DMSO-d6) o (ppm) 7.59 (s, 1H), 6.91 (m, 1H), 6.60 (d, J=8.8 Hz, 1H), 4.57 

(br s, 2H), 3.66 (m, 4H), 3.16 (m, 4H); MS (ESI): m/z 180.0 [M+1t. 

Intermediate 43: cis-4-Amino-1-methylcyclohexanol 

QH 
NH2 

[00330] A. trans-4-(Dibenzylamino)cyclohexanol. trans-4-Aminocyclohexanol (15.69 g, 

136 mmol) and sodium bicarbonate (37.8 g, 450 mmol) were suspended in ethanol (300 mL), 
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treated with benzyl chloride (45.9 mL, 395 mmol) and stirred at 75 oc for I6 h. The suspension 

was filtered and the resulting filtrate was concentrated to give a yellow waxy solid. The solid 

was then dissolved in methylene chloride (400 mL) and washed with IN sodium hydroxide (2 x 

IOO mL), brine (I x IOO mL), dried over magnesium sulfate and concentrated to give an off

white waxy solid that upon standing at room temperature formed a yellow liquid containing 

waxy solid which showed both the product and the excess benzyl chloride by TLC. This material 

was dissolved in ether (300 mL) and the desired product was extracted as the amine salt with IN 

aqueous hydrochloric acid (I x 300 mL). TLC indicated benzyl chloride in ethereal layer and 

product in aqueous layer. The aqueous layer was then washed with ethyl acetate (200 mL) before 

it was neutralized using 6N aqueous sodium hydroxide, followed by IN aqueous sodium 

hydroxide and extracted as the free amine using ethyl acetate (300 mL). The organic layer was 

then dried over magnesium sulfate and concentrated to give the product as a white solid (37.12 g, 

92 %). 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.3I (dt, J= 7.26, 14.47 Hz, 8H), 7.17-7.23 (m, 

2H), 4.42- 4.46 (m, 1H), 3.55 (s, 4H), 3.26- 3.33 (m, 1H), 2.29- 2.41 (m, 1H), 1.71 - 1.88 (m, 

5H), 1.34- 1.46 (m, 2H), 0.9I- 1.12 (m, 3H). R1= 0.11 (TLC, 20% ethyl acetate in hexane); 

MS (ESI) m/z 296.5 [M+ 1 t. 
[00331] B. 4-(Dibenzylamino)cyclohexanone. A solution of dimethyl sulfoxide (5.77 mL, 

81 mmol) in methylene chloride (20 mL) was added dropwise, to a solution of oxalyl chloride 

(3.26 mL, 37.2 mmol) in methylene chloride (150 mL) stirring at -78 °C. After stirring for 

15 min at -78 °C, a solution oftrans-4-(dibenzylamino)cyclohexanol (10.0 g, 33.9 mmol) in 

methylene chloride (100 mL) was added dropwise. After stirring at -78 °C for another 15 min, 

triethylamine (23.59 mL, 169 mmol) was added dropwise and the reaction was allowed to warm 

to room temperature and stirred for 16 h. The reaction mixture appeared as a suspension and was 

washed with brine (100 mL). The organic layer was separated, dried over magnesium sulfate and 

concentrated to give a colorless oil that was purified using silica gel flash column 

chromatography (5-100% ethyl acetate in hexanes) to give the title compound as a colorless oil 

(8.11 g, 82% yield). 1HNMR (400 MHz, DMSO-d6) o (ppm) 7.35-7.39 (m, 4H), 7.28-7.33 

(m, 4H), 7.18-7.24 (m, 2H), 3.61 (s, 4H), 2.89-2.99 (m, IH), 2.26-2.38 (m, 2H), 2.14-2.24 

(m, 2H), 2.06 (td, J= 2.81, 6.43 Hz, 2H), 1.81 (qd, J= 4.27, 12.49 Hz, 2H). R1= 0.36 (TLC, 

20% ethyl acetate in hexane); MS (ESI) m/z 294.4 [M+ It. 
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[00332] C. cis-4-(Dibenzylamino )-1-methylcyclohexanol and trans-4-( dibenzylamino )-

1-methylcyclohexanol. A solution of 3.0 M methylmagnesium bromide/ether (11.95 mL, 

35.8 mmol) in dry ether (100 mL) was added dropwise over 15 min to a solution of 

4-(dibenzylamino)cyclohexanone (8.09 g, 27.6 mmol) in dry ether (200 mL). The cloudy 

reaction mixture was stirred at room temperature for 16 h. The reaction was found to be only 

75% complete by NMR and LCMS (using TIC). Additional3.0 M methylmagnesium 

bromide/ether (3 mL, 9 mmol) was added and the mixture was stirred another 20 h. The reaction 

mixture was quenched when poured cautiously into a solution of aqueous ammonium chloride 

(250 mL), causing a precipitate to form. Both layers (and suspension) were stirred for 10 min, 

causing all precipitate to go into solution. The ethereal layer was separated, dried over 

magnesium sulfate and concentrated to give a colorless oil that was purified by using silica gel 

flash column chromatography (0-50% ethyl acetate in hexanes) to separate the cis and trans 

isomers (cis: R_r= 0.33; trans: R1= 0.20, 20% ethyl acetate in hexanes). Both isomers required 

additional chromatography. The fractions containing the cis material were purified by using 

silica gel flash column chromatography (0-20% ethyl acetate in hexane) to give the product as a 

white solid (1.54 g, 18 %). 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.32- 7.37 (m, 4H), 

7.25-7.32 (m, 4H), 7.16-7.22 (m, 2H), 4.00 (s, 1H), 3.59 (s, 4H), 2.29-2.40 (m, 1H}, 1.66-1.79 

(m, 2H), 1.54 (d, 4H), 1.07- 1.19 (m, 2H), 1.02 (s, 3H). The trans isomer also needed additional 

column chromatography (0-20 % ethyl acetate in hexane) to give the trans isomer as a white 

solid (1.70 g, 20 %). 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.32-7.37 (m, 4H), 7.26-7.32 

(m, 4H), 7.16-7.24 (m, 2H), 4.18 (s, 1H), 3.57 (s, 4H), 2.33-2.44 (m, 1H), 1.69 (d, 

J= 10.15 Hz, 2H), 1.55 (d, J= 12.20 Hz, 2H), 1.36- 1.49 (m, 2H), 1.16- 1.29 (m, 2H), 1.09 (s, 

3H). MS (ESI) mlz 310.5 [M+1t. 

[00333) D. cis'-4-Amino-1-methylcyclohexanol. cis-4-(Dibenzylamino )-1-

methylcyclohexanol (0.770 g, 2.488 mmol) was dissolved in ethanol (25 mL), treated with 20% 

palladium hydroxide on carbon (0.349 g, 2.488 mmol) and stirred under a balloon filled with 

hydrogen for 2 days. The suspension was filtered through Celite and the resulting filtrate was 

concentrated to give the product as a pale gray solid (0.308 g, 96% yield). 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 2.42 (tt, 1H), 1.29- 1.54 (m, 6H), 1.18- 1.29 (m, 2H). MS (ESI) mlz 130.1 

[M+1t. 
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Intermediate 44: trans-4-Amino-1-methylcyclohexanol 

OH 

Q 
NH2 

[00334) A. trans-4-Amino-1-methylcyclohexanol. trans-4-(Dibenzylamino )-1-

methylcyclohexano1 (0.787 g, 2.54 mmol) was dissolved in ethanol (25 mL), treated with 20% 

palladium hydroxide on carbon (0.357 g, 2.54 mmol) and stirred under a balloon filled with 

hydrogen for 16 h. The suspension was filtered through a pad of Celite and concentrated to give 

the product as an off-white solid (0.311 g, 95% yield). 1H NMR (400 MHz, DMSO-d6) ()(ppm) 

3.44 (q, J= 6.98 Hz, 2H), 2.55- 2.66 (m, 1H), 1.64 (dd, J= 3.83, 12.96 Hz, 2H), 1.50 (d, 

J= 13.03 Hz, 2H), 1.25- 1.38 (m, 2H), 1.00- 1.15 (m, 6H). MS (ESI) rn/z 130.1 [M+1t. 

Intermediate 45: tert-Butyl4-methylenepiperidine-1-carboxylate 

[00335] A. tert-Buty14-methylenepiperidine-1-carboxylate. To a solution of 1-benzyl-4-

methylenepiperidine (1.0 g, 5.34 mmol) in dichloromethane (53.4 mL) at 0 °C was added 

dropwise 1-chloroethyl carbonochloridate (0.840 g, 5.87 mmol). The reaction was then heated to 

reflux temperature of the solvent for 2 h. The solvent was removed under reduced pressure and 

replaced with methanol (20 mL). The solution was then heated to 75 °C for 4 h. The solvent was 

removed under reduced pressure and the residue was dissolved in 5 mL of a 0.5 N aqueous 

solution ofHCl. The solution was washed with diethyl ether 3 times and the aqueous phase was 

evaporated to dryness. Water was azeotroped with methanol (2 x 5 mL). LCMS analysis 

confirmed the consumption of the starting material. The material (colorless needles) was used 

without further purification. 

[00336] A solution of 4-methylenepiperidine hydrochloride (0.714 g, 5.34 mmol) in 

dichloromethane (39.6 mL) was cooled to 0 °C and treated with triethylamine (1.563 mL, 

11.21 mmol) followed by di-tert-butyl dicarbonate (1.240 mL, 5.34 mmol). The bath was 
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removed and the reaction was stirred at room temperature for 3 h. The reaction was washed with 

water and the organic phase was dried over magnesium sulfate and evaporated to dryness. The 

residue was purified by silica gel column chromatography (5-20% ethyl acetate in hexanes). 

tert-Butyl4-methylenepiperidine-1-carboxylate (0.974 g, 4.94 mmol, 92% yield) was isolated as 

a colorless oil. 1H NMR (400 MHz, METHANOL-d4) 8 (ppm) 4.75 (s, 2H), 3.40 (t, J= 5.86 Hz, 

4H), 2.11 - 2.21 (m, 4H), 1.40 - 1.4 7 (m, 9H). 

Intermediate 46: tert-Butyldimethyl(4-methylenecyclohexyloxy)silane 

[00337] A. tert-Butyldimethyl(4-methylenecyclohexyloxy)silane. To a suspension of 

methyltriphenylphosphonium bromide (6.26 g, 17.51 mmol) in tetrahydrofuran (88 mL) at 0 oc 
was added dropwise a solution ofn-butyllithium in hexanes (2.5 M, 7.29 mL, 18.21 mmol) with 

vigorous stirring. The suspension became bright orange. The reaction was warmed to room 

temperature before a solution of 4-(tert-butyldimethylsilyloxy)cyclohexanone ( 4.0 g, 

17.51 mmol) in dry tetrahydrofuran (10 mL) was added at room temperature. Upon addition, a 

yellow precipitate formed and became more abundant by the end of the addition. The reaction 

was stirred at room temperature for 24 h. The reaction was then decanted and filtered. The solid 

was washed with hexanes and the filtrate was evaporated to dryness. The residue was purified by 

column chromatography (2 columns, sample loaded as a solution in dichloromethane) and eluted 

with 5-10% ethyl acetate in hexanes. tert-Butyldimethyl(4-methylenecyclohexyloxy)silane 

(3.339 g, 14.75 mmol, 84% yield) was isolated as a light yellow-green oil. 1H NMR (400 MHz, 

METHANOL-d4) 8 (ppm) 4.52 (s, 2H), 3.76- 3.86 (m, 1H), 2.23- 2.32 (m, 2H), 1.92- 2.03 (m, 

2H), 1.61 - 1.74 (m, 2H), 1.35- 1.49 (m, 2H), 0.78- 0.85 (m, 9H), -0.04- 0.03 (m, 6H). 

Intermediate 47: 2-(5-Bromopyridin-2-yl)propan-2-ol 

sr!IJ 
~N~OH 
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[00338] A. 2-(5-Bromopyridin-2-yl)propan-2-ol. 2,5-Dibromopyridine (15 g, 63.3 mmol) 

was dissolved in toluene (750 mL) and then cooled to -78 °C under nitrogen. n-Butyllithium 

(1.7 Min pentane, 30.4 mL, 76 mrnol) was added dropwise to the solution and then stirred for 

2 h. To the solution was added acetone (5.58 mL, 76 mrnol) and then stirred for 1 hat -78 °C. 

The reaction was allowed to warm to -10 °C and then added with saturated ammonium chloride 

(150 mL). The reaction was extracted with ethyl acetate and water. The organic layer was dried 

over magnesium sulfate, filtered, and then concentrated. The residue was purified by silica gel 

chromatography (0-30% ethyl acetate in hexanes) to give a clear lightly color oil (11.6 g, 

53.7 mrnol, 85% yield). MS (ESD mlz 216.1 [Mt. 

Intermediate 48: N 2 ,N2-Dimethylpyridine-2,5-diamine 

[00339] A. N,N-Dimethyl-5-nitropyridin-2-amine. 2-Bromo-5-nitropyridine (5 g, 

24.8 mrnol) in aqueous dimethylamine solution (33 %, 20 mL) was stirred at room temperature 

overnight. The precipitate was collected by filtration and recrystallized from methanol to give 

N,N-dimethyl-5-nitropyridin-2-amine (2.6 g, 63 %yield) as a solid. 1H NMR ( 400 MHz, 

DMSO-d6) 8 (ppm) 8.95 (d, J=2.0 Hz, 1H), 8.18 (dd, J1=9.6 Hz, J2=2.0 Hz, 1H), 6.73 (d, 

J=9.6 Hz, 1H), 3.18 (s, 6H). 

[00340] B. N2,N2-Dimethylpyridine-2,5-diamine. A mixture of N,N-dimethyl-5-nitropyridin-

2-amine (500 mg, 3 mmol) and 10% palladium on carbon (10% w/w, 50 mg) in ethanol 

(20 mL) was hydrogenated under 1 atm of hydrogen at room temperature for 1 h. The catalyst 

was filtered off, and the filtrate was concentrated to give N~N2-dimethylpyridine-2,5-diamine 

(340 mg, 83% yield) as a ropy liquid. MS (ESD: m/z 138.1 [M+1( 

Intermediate 49: 5-Aminonicotinamide 
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[00341] A. 5-Aminonicotinamide. A mixture ofmethyl5-aminonicotinate (500 mg, 

3.28 mmol) in a mixture of methanol (5 mL) and ammonium hydroxide (5 mL) was stirred at 

room temperature overnight. Water was added (30 mL), and the mixture was extracted with 

dichloromethane (15 mLx4). The combined organic layer was washed with brine (25 mL), dried 

over sodium sulfate and evaporated under reduced pressure to give 5-aminonicotinamide 

(300 mg, 67 % yield) as a solid. 

Intermediate 50: 5-Methoxypyridin-3-amine 

H2N"r(YO'-

~-·) N 

[00342] A. 2,6-Dibromopyridin-3-ol. An ice-cold solution of bromine (50 g, 320 mol) in 

10% aqueous sodium hydroxide (320 mL) was added dropwise to a stirred solution ofpyridin-3-

ol (10 g, 105 mmol) in 10% aqueous sodium hydroxide (110 mL). The solution was stirred at 

0 oc for 1 h and then at room temperature for 4 h. A small amount of white solid was filtered 

off. The filtrate was cooled, and concentrated hydrochloric acid was added until pH=1. The 

solid was filtered, washed with water, dried, and recrystallized from carbon tetrachloride to give 

2,6-dibromo-pyridin-3-ol (9.93 g, 37% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 11.17 (s, lH), 7.47 (m, lH), 7.25 (m, lH); MS (ESI): mlz 253.7 [M+Ht. 

[00343] B. 2,6-Dibromo-3-methoxypyridine. A mixture of2,6-dibromopyridin-3-ol (9.49 g, 

37.5 mmol), potassium carbonate ( 4.75 g, 34.4 mmol), dimethylsulfoxide (16 mL) and methyl 

iodide ( 8 mL) was refluxed for 2 h. The reaction mixture was poured into water (50 mL), the 

mixture was warmed gently with stirring, until the residual methyl iodide had evaporated. The 

methoxypyridine precipitated when the aqueous solution was cooled, and the solid was 

recrystallized from hexane to give 2,6-dibromo-3-methoxypyridine (4.0 g, 40% yield) as a solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.66 (d, J=8.0 Hz, 1H), 7.52 (d, J=8.4 Hz, lH), 3.89 (s, 

3H); MS (ESI): m/z 267.6 [M+Ht. 

[00344] C. 2,6-Dibromo-3-methoxy-5-nitropyridine. To a solution of2,6-dibromo-3-

methoxypyridine (4.0 g, 0.015 mol) in sulfuric acid ( 20 mL) was added a mixture of sulfuric 

acid and nitric acid (v/v, 1:1) (40 mL) at 0 °C. The mixture was heated at 60-65 °C overnight, 

cooled, and neutralized with saturated aqueous sodium carbonate solution. The resulting mixture 

was extracted with ethyl acetate (50 mLx3). The combined organic layer was dried over sodium 
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sulfate, and concentrated to give 2,6-dibromo-3-methoxy-5-nitropyridine (1.3 g, 28 %yield) as a 

solid. 1HNMR (400 MHz, DMSO-d6)o (ppm) 8.24 (s, 1H), 3.99 (s, 3H). 

[00345) D. 5-Methoxypyridin-3-amine. A mixture of2,6-dibromo-3-methoxy-5-

nitropyridine (0.3 g, 0.98mrnol), 10% palladium on carbon (50% w/w, 30 mg) in methanol 

(20 mL) was hydrogenated under 1 atmosphere of hydrogen at room temperature overnight. The 

catalyst was filtered off, and the filtrate was concentrated under vacuum to give 

5-methoxypyridin-3-amine (0.1 g, 92% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.54 (d, 

J=2.0 Hz, 1H), 7.45 (d, J=2.8 Hz, 1H), 6.48 (t, J=2.4 Hz, 1H), 5.31 (s, 2H), 3.71 (s, 3H). 

Intermediate 51: 6-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-1-(2-( trimethylsilyl) 

ethoxy)methyl)-lH-imidazo [ 4,5-b] pyridine 

-~0 SEM 

><o~s~N 
~--)__)) N N 

[00346] A. 6-Bromo-1H-imidazo[4,5-b)pyridine. A solution of 4-bromobenzene-1,2-

diamine (2 g, 11 mrnol) in formic acid (20 mL) was refluxed for 3h. The reaction mixture 

was concentrated under reduced pressure to give 6-bromo-1H-imidazo[4,5-b]pyridine as a 

brown solid (2 g, 94 % yield). 

[00347] B. 6-Bromo-l-((2-(trimethylsilyl)ethoxy)methyl)-1H-imidazo[4,5-b]pyridine. To a 

solution of6-bromo-1H-imidazo[4,5-b]pyridine (1 g, 5 mrnol) in N,N-dimethylformamide 

(10 mL) was added sodium hydride (300 mg, 7.5 mmol) in portions at 0 °C. After stirring for 

0.5 h, (2-chloromethoxyethyl)-trimethylsilane (996 mg, 6 mrnol) was added dropwise. The 

resulting mixture was stirred at room temperature overnight. Saturated aqueous ammonium 

chloride solution (20 mL) was added, and the mixture was extracted with ethyl acetate 

(15 mLx3). The combined organic layer was washed with brine (20 mL), dried over sodium 

sulfate, and concentrated. The residue was purified on silica gel column (eluting with 10-15 % 

ethyl acetate in petroleum ether) to give 6-bromo-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

imidazo[4,5-b]pyridine (600 mg, 36.6% yield) as a pale yellow oil. 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 8.47 (s, 1H), 8.23 (s 1H), 8.19 (s, 1H), 5.65 (s, 2H), 3.61 (m, 2H), 

0.93 (m, 2H), 0.04 (s, 9H). 
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[00348] C. 6-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)-l-((2-

(trimethylsilyl)ethoxy)methyl)-1H-imidazo[4,5-b]pyridine. A mixture of 6-bromo-1-((2-

(trimethylsilyl)ethoxy)methyl)-1 H-imidazo [ 4,5-b ]pyridine ( 400 mg, 1.22 mmol), 

bis(pinacolato)diboron (466 mg, 1.83 mmol), tricyclohexylphosphine (68 mg, 0.24 mmol), 

tris(dibenzylideneacetone)palladium(O) (112 mg, 0.12 mmol) and potassium acetate (240 mg, 

2.4 mmol) in dioxane (10 mL) was degassed and heated at 100 °C under nitrogen overnight. The 

reaction mixture was filtered, and the filtrate was concentrated under vacuo to give the crude 

product, which was purified on silica gel column (eluting with 0-1 % methanol in 

dichloromethane) to give 6-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1-((2-(trimethylsilyl) 

ethoxy)methyl)-1H-imidazo[4,5-b]pyridine (330 mg, 72% yield) as an oil. 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 8.78 (s, 1H), 8.49 (s, 1H), 8.21 (s, 1H), 5.70 (s, 2H), 3.61 (t, 

J=8.0 Hz, 2H), 1.36 (s, 12H), 0.92 (t, J=8.0 Hz, 2H), 0 (s, 9H); MS (ESI): mlz 376.1 [M+1t. 

Intermediate 52: 2-Methylpyridin-4-amine 

NH2 

Ci 
[00349] A. 2-Methylpyridin-4-amine. A mixture of2-methyl-4-nitropyridine (500 mg, 

3.6 mmol) and iron dust (1 g, 18 mmol) in acetic acid (20 mL) was stirred 110 °C for 4 h. The 

reaction mixture was filtered, and the filtrate was concentrated under reduced pressure. The 

residue was purified by preparative TLC (eluting with 5 % methanol in dichloromethane) to give 

2-methylpyridin-4-amine (100 mg, 26% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 7.81 (d, J=5.6 Hz, 1H), 6.28 (s, 1H), 6.25 (d, J=5.6 Hz, 1H), 5.82 (br s, 2H), 2.19 (s, 

3H). 

Intermediate 53: 2-(Benzyloxy)pyridin-4-amine 

NH2 

Cl ,Bn 
N 0 

(00350] A. 2-(Benzylo:xy)pyridin-4-amine. To a solution of benzyl alcohol (2.53 g, 

23.4 mmol) in dioxane (10 mL) was added sodium hydride (1.15 g, 28.75 mmol) at room 
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temperature, and the mixture was refluxed for 1.5 h. After cooling down to room temperature, 

2-chloropyridin-4-amine (1.5 g, 11.7 mmol) was added and the mixture was heated to 160 °C for 

12 h under nitrogen. After cooling down to room temperature, the reaction mixture was poured 

into water (30 mL), and the mixture was extracted with ethyl acetate (20 mLx3). The organic 

layer was concentrated under reduced pressure, and the residue was purified on silica gel column 

(eluting with 10% methanol in ethyl acetate) to give 2-(benzyloxy)pyridin-4-amine (800 mg, 

34.1% yield) as a solid. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.95 (d, J=5.6 Hz, 

1H), 7.51 (br s, 5H), 6.27 (s, 1H), 6.01 (s, 1H), 5.39 (s, 2H), 4.11 (br s, 2H). 

Intermediate 54: 2-Methoxypyridin-4-amine 

[00351] A. 2-Methoxypyridin-4-amine. A mixture ofmethanol (10 mL) and sodium hydride 

(60% in mineral oil, 624 mg, 15.6 mmol) was refluxed for 1.5 h. The mixture was cooled down 

to room temperature, and 2-chloropyridin-4-amine (1.0 g, 7.8 mmol) was added. The reaction 

mixture was heated to 160 °C for 12 h under nitrogen. After cooling down to room temperature, 

the reaction mixture was poured into water (30 mL), and the mixture was extracted with ethyl 

acetate (15 mLx3). The combined organic layer was concentrated under reduced pressure, and 

the residue was purified on silica gel column (eluting with 10 % methanol in ethyl acetate) to 

give 2-methoxypyridin-4-amine (210 mg, 21.6% yield) as a solid. 1H NMR (400 MHz, 

CHOLOROFORM-d) o (ppm) 7.83 (d, J=6.0 Hz, 1H), 6.21 (dd, J1=2.0 Hz, J1=6.0 Hz, 1H), 5.93 

(d, J=1.6 Hz, 1H), 4.07 (br s, 2H), 3.87 (s, 3H). 

Intermediate 55: N2-(4-Methoxybenzyl)-N2-methylpyridine-2,4-diamine 

NH2 

(iN,PM8 
I 

[00352) A. N-(4-Methoxybenzyl)-N-methyl-4-nitropyridin-2-amine. A solution of 

2-chloro-4-nitropyridine (1.0 g, 6.3 mmol) and 1-(4-methoxyphenyl)-N-methylmethanamine 

(1.5 g, 9.6 mmol) in dimethoxyethane (15 mL) was stirred at 100 °C for 4 h. The solvent was 
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evaporated under reduced pressure to give the crude product, which was purified on silica gel 

column (eluting with petroleum ether) to giveN-( 4-methoxybenzyl)-N-methyl-4-nitropyridin-2-

amine (0.65 g, 38% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 8.39 (d, J=4.2 Hz, 1H), 

7.22 (m, 2H), 7.16 (d, J=8.8 Hz, 2H), 6.88 (d, J=8.4 Hz, 2H), 4.80 (s, 2H), 3.71 (s, 3H), 3.10 (s, 

3H). 

[00353] B. N2-(4-Methoxybenzyl)-N2-methylpyridine-2,4-dia~ine. A mixture of N-(4-

methoxybenzyl)-N-methyl-4-nitropyridin-2-amine (0.5 g, 1.83mmol) and 10 % palladium on 

carbon (50 mg, 50% w/w) in methanol (20 mL) under 1 atmosphere of hydrogen was stirred at 

room temperature overnight. The reaction mixture was filtered, and the filtrate was concentrated 

to give N2-(4-methoxy-benzyl)-N2-methyl-pyridine-2,4-diamine (0.41 g, 92% yield). 1H NMR 

( 400 MHz, DMSO-d6) o (ppm) 7.60 ( d, J=5.6 Hz, 1 H), 7.10 ( d, J=8.4 Hz, 2H), 6.85 ( d, J=8.8 Hz, 

2H), 5.86 (m, lH), 5.69 (d, J=l.6 Hz, lH), 5.60 (s, 2H), 4.62 (s, 2H), 3.71 (s, 3H) 2.84 (s, 3H); 

MS (ESI): mlz 244.0 [M+ It. 

Intermediate 56: 1-Methyl-lH-indazol-6-amine 

HNJ;GN 
2 \ 

[00354] A. 1-Methyl-6-nitro-lH-indazole. A mixture of6-nitro-1H-indazole (3.3 g, 

20 mmol) and sodium hydride (60% in mineral oil, 1.2 g, 30 mmol) in N,N-dimethylformamide 

(15 mL) was stirred at 0 °C for 1 h. Methyl iodide (8.52, 60 mmol) was added, and the reaction 

mixture was stirred at room temperature overnight. The reaction mixture was quenched with 

water (50 mL) and extracted with ethyl acetate (50 mLx3). The combined organic layer was 

dried over anhydrous sodium sulfate, filtered and concentrated under reduced pressure. The 

residue was purified on silica gel column (eluting with 2-5% ethyl acetate in petroleum ether) to 

give 1-methyl-6-nitro-lH-indazole (1.9 g, 53% yield). 1H NMR (400MHz, DMSO-d6) o (ppm) 

8.52 (m, lH), 8.08 (d, J=l.2 Hz, lH), 7.81 (m, 2H), 3.98 (s, 3H). 

[00355] B. 1-Methyl-1H-indazol-6-amine. A mixture of 1-methyl-6-nitro-lH-indazole (1 g, 

5.6 mmol) in ethanol (50 mL) and 10% palladium on carbon (50% w/w, 100 mg) was 

hydrogenated under 1 atmosphere of hydrogen at room temperature for 2 h. The catalyst was 

filtered off, and the filtrate was evaporated to afford 1-methyl-lH-indazol-6-ylamine (790 mg, 
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95.1 %) as a solid. 1H NMR (400MHz, DMSO-d6) 8 (ppm) 7.67 (s, 1H), 7.33 (d, J=8.4 Hz, lH),. 

7.49 (m, 2H), 5.31 (br s, 2H), 3.80 (s, 3H). 

Intermediate 57: 3-Methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine 

H2N~N 
SEM 

[00356] A. 3-lodo-6-nitro-1H-indazole. A solution of6-nitro-1H-indazole (2.0 g, 12 mmol) 

in a mixture of 1,4-dioxane (50 mL) and aqueous sodium hydroxide solution (7.5 mL, 2M) was 

stirred at room temperature for about 1 h. Iodine crystals (3.8 g, 15 mmol) were added, and the 

reaction mixture was stirred at room temperature for 12 h. The reaction mixture was quenched 

with 10% citric acid aqueous solution, and extracted with ethyl acetate (100 mLx3). The 

organic layer was washed with 10% sodium bicarbonate aqueous (100 mL), and brine (100 mL), 

dried over sodium sulfate, filtered, and concentrated to provide 3-iodo-6-nitro-lH-indazole 

(3.2 g, 92% yield) as an orange solid. MS (ESI): mlz 289.9 [M+ It, 

[00357] B. 3-Iodo-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole. To a solution 

of3-iodo-6-nitro-1H-indazole (1.45 g, 5 mmol) in N,N-dimethylformamide (10 mL) was added 

sodium hydride (60 %in mineral oil, 0.24 g, 6 mmol) at 0 °C. After stirring for 1 h, 

(2-chloromethoxyethyl)trimethylsilane (1.0 g, 6 mmol) was added dropwise to the above mixture 

at 0 °C, and the reaction mixture was stirred at room temperature overnight. Water (50 mL) was 

added, and the mixture was extracted with ethyl acetate (30 mLx4). The combined organic layer 

was dried and evaporated under reduced pressure, and the residue was purified on silica gel 

column (eluting with 2-5% ethyl acetate in petroleum ether) to give 3-iodo-6-nitro-1-((2-

(trimethylsilyl)ethoxy)methyl)-lH-indazole (0.78 g, 37% yield). MS (ESI): mlz 420.9 [M+1t. 

[00358] This reaction was also carried out using tetrahydrofuran as solvent, providing a yield 

of 57% of 3-iodo-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole. 

[00359] C. 3-Methyl-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole. A degassed 

mixture of 3-iodo-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole (754 mg, 1.8 mmol), 

methylboronic acid in tetrahydrofuran (432 mg, 3.6 mmol), aqueous solution of potassium 

phosphate (2M, 5 mL), and tetrakis(triphenylphosphine)palladium(0)(104 mg, 0.09 mmol) in 

dioxane (5 mL) was heated at 100 °C overnight. The solvent was removed under reduced 
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pressure, and the residue was purified on silica gel column (eluting with 25-50% ethyl acetate in 

petroleum ether) to give 3-methyl-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1 H-indazole 

(0.48 g, crude). MS (ESI): m/z 308.1 [M+1( 

[00360] This reaction can also be carried out in anhydrous dioxane using 3 equivalents of 

methylboronic acid, 3 equivalents of cesium carbonate as base and 0.1 equivalents of 

tetrakis(triphenylphosphine)palladium(O) at 90 oc overnight. Following this procedure, 

3-methyl-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole was obtained in 82% yield 

after chromatography. 

[00361] D. 3-Methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine. To a 

solution of 3-methyl-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole (0.48 g, crude) in 

methanol (5 mL) was added 10% palladium on carbon (0.3 g, 50% w/w), and the mixture was 

hydrogenated under 1 atmosphere of hydrogen at room temperature for 30 min. The catalyst was 

filtered off, and the filtrate was concentrated. The residue was purified on silica gel column 

(eluting with 3-5% ethyl acetate in petroleum ether) to give 3-methyl-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (138 mg, 32% yield). 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 7.42 (d, J=8.4 Hz,1H), 6.66 (d, J=2.0 Hz,1H), 6.58 (dd, J1=2.0 Hz, 

h=8.4 Hz, 1H), 5.54 (s, 2H), 5.34 (s, 2H), 3.89 (br s, 2H), 3.56 (t, J=8.0 Hz, 2H), 2.48 (s, 3H), 

0.91 (m, 2H), -0.05 (d, J=3.2 Hz, 9H). 

[00362] The yield of this step was increased to 100% when purified 3-methyl-6-nitro-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazole was used, eliminating the need for chromatography. 

Intermediate 58: 4-( 4-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl) -1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-imidazole 

0 ,.SEM 
' _/\________#N 
OB~Nd 

[00363] A. 4-(4-Bromophenyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-imidazole. To a 

stirred solution of 4-( 4-bromophenyl)-1H-imidazole ( 446 mg, 2 mmol) in anhydrous N ,N

dimethylformamide (10 mL) was added sodium hydride (60% in mineral oil, 96 mg, 2.4 mmol) 

at 0 °C, and the mixture was stirred at this temperature for 2 h. A solution of 

(2-(chloromethoxy)ethyl)trimethylsilane (545 mg, 3 mmol) in N,N-dimethylformamide (5 mL) 

was added dropwise, and the resulting mixture was stirred at room temperature for 4 h. When 
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the starting material was consumed, the reaction was quenched with water (50 mL); and the 

mixture was extracted with ethyl acetate (15 mLx3). The combined organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sulfate, and evaporated in vacuo. The residue 

was purified on silica gel column (eluting with 5-10% ethyl acetate in petroleum ether) to give 

4-( 4-bromophenyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-imidazole ( 440 mg, 62 % yield). 
1H NMR (400 MHz, DMSO-d6) o (ppm) 7.80-7.84 (m, 2H), 7.71 (d, J=8.4 Hz, 2H), 7.52 (d, 

J=8.4 Hz, 2H), 5.32 (s, 2H), 3.49 (t, J=8.0 Hz, 2H), 0.84 (t, J=8.0 Hz, 2H), -0.06 (s, 9H); 

MS (ESI): mlz 353.0 [M+1t. 

[00364] B. 4-( 4-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)-1-((2-

(trimethylsilyl)ethoxy) methyl)-1H-imidazole. A degassed mixture of 4-(4-bromophenyl)-1-

((2-(trimethylsilyl)ethoxy)methyl)-1H-imidazole (200 mg, 0.56 mmol), bis(pinacolato)diboron 

(158 mg, 0.62 mmol), potassium acetate (139 mg, 1.42 mmol) and [1,1'

bis(diphenylphosphino)ferrocene]dichloropalladium(II) (42 mg, 0.06 mmol) in N,N

dimethylformamide (5 mL) was stirred at 80 oc overnight. The reaction mixture was poured into 

ice water (30 mL), and the mixture was extracted with ethyl acetate (15 mLx2). The organic 

layer was dried over sodium sulfate and evaporated in vacuo. The residue was purified on silica 

gel column (eluting with 10-20% ethyl acetate in petroleum ether) to give 4-(4-(4,4,5,5-

tetramethyl-1 ,3,2-dioxaborolan-2-yl)phenyl)-1-( (2-(trimethylsilyl)ethoxy)methyl)-1H-imidazole 

(120 mg, 62% yield). 1H NMR (400 MHz, CHLOROFORM-d)() (ppm) 7.90 (s, 1H), 7.77 (s, 

4H), 7.69 (s, 1H), 5.42 (s, 2H), 3.62 (t, J=8.0 Hz, 2H), 1.37 (s, 12H), 0.94 (t, J=8.0 Hz, 2H), 

0.01 (s, 9H); MS (ESI): m/z 386.2 [M+1t. 

Intermediate 59: tert-Butyl3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenethylcarbamate 

H YN'Boc 
o"'

8
'o 

-)-*: 
[00365] A. tert-Butyl3-bromophenethylcarbamate. A mixture of2-(3-

bromophenyl)ethanamine (1 g, 5.03 mmol), di-tert-butyl dicarbonate (1.64 mg, 7.5 mmol) in 
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dichloromethane (20 mL) was stirred at room temperature for 1 h. The solvent was removed to 

give tert-butyl3-bromophenethylcarbamate (1.5 g, 99.1% yield) as a solid. 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 7.37 (d, J=7.6 Hz, 2H), 7.23 (m, 2H), 6.87 (t, J=5.6 Hz, lH), 3.13 (m, 2H), 

2.69 (t, J=7.2 Hz, 2H), 1.35 (s, 9H). 

[00366] B. tert-Butyl 3-( 4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenethylcarbamate. 

A degassed mixture of tert-butyl3-bromophenethylcarbamate (1.9 g, 6.35 mmol), 

bis(pinacolato)diboron (2.4 g, 9.53 mmol), potassium acetate (1.56 g, 19 mmol), and 

[1,1'-bis(diphenylphosphino)ferrocene]dichloropalladium(II) (475 mg, 0.64 mmol) in dioxane 

(20 mL) was heated at 100 °C under nitrogen for 2 h. The reaction mixture was poured into 

water (50 mL), and the mixture was extracted with ethyl acetate (20 mLx2). The combined 

organic layer was dried over anhydrous sodium sulfate, and evaporated under reduced pressure. 

The residue was purified on silica gel column (eluting with 0-5 % ethyl acetate in petroleum 

ether) to give tert-butyl 3-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)phenethylcarbamate 

(1.9 g, 86.4% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.48 (m, 2H), 7.30 (m, 

2H), 6.86 (t, J=5.6 Hz, lH), 3.10 (m, 2H), 2.68 (t, J=7.2 Hz, lH), 1.29 (s, 12H),1.16 (s, 9H). 

Intermediate 60: 3-(3-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl) propanenitrile 

-J-+ 
0, ,..0 

~CN 
[00367] A. 3-(3-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl)propanenitrile. A 

degassed mixture of 3-(3-bromophenyl)propanenitrile (1.05 g, 5 mmol), bis(pinacolato )diboron 

(1.9 g, 7.5 mmol), potassium acetate (1.47 g, 15 mmol) and [1,1'

bis(diphenylphosphino)ferrocene]dichloropalladium(II) (0.37 g, 0.5 mmol) in dioxane (10 mL) 

was heated at 120 °C under nitrogen for 4 h. The reaction mixture was filtered, and the filtrate 

was concentrated. The residue was purified by column chromatography on silica gel (eluting 

with 5% ethyl acetate in petroleum ether) to give 3-(3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-

2-yl)phenyl)propanenitrile (1 g, 74% yield) as a colorless oil. 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 7.73-7.70 (m, 2H), 7.64 (s, lH), 7.36-7.32 (m, 2H), 2.97 (t, 

J=7.6 Hz, 2H), 2.63 (t, J=7.6 Hz, 2H), 1.35 (s, 12H). 
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Intermediate 61: 6-Methoxypyridin-2-amine 

H,NVO/ 

PCT/US2009/005020 

[00368] A. 6-Methoxypyridin-2-amine. A mixture of sodium (0.8 g, 34.8 mmol) in methanol 

(20 mL) was refluxed at 80 °C. After the sodium was consumed, 6-bromopyridin-2-amine (3 g, 

17.4 rnmol) was added and the reaction mixture was heated to 160 °C in an autoclave for 3h. 

After cooling down to room temperature, ethyl acetate (30 mL) was added, and the mixture was 

filtered. The filtrate was concentrated in vacuo to give 6-methoxypyridin-2-amine (1.4 g, 63.6 % 

yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.33 (t, J=8.0 Hz, 1H), 6.06 (m, 2H), 

3.83 (s, 1H). 

Intermediate 62: 4-( 4,4,5,5-Tetramethyl-1 ,3,2-dioxaborolan-2-yl)picolinonitrile 

[00369] A. 4-Bromopyridine 1-oxide. To a suspension of 4-bromopyridine hydrochloride 

(5.0 g, 25.9 rnmol) in dichloromethane (50 mL) was added triethylamine (2.62 g, 25.9 rnmol) at 

room temperature. After stirring for 0.5 h, 3-chlorobenzoperoxoic acid (4.46 g, 25.9 mmol) was 

added in portions, and the reaction mixture was stirred at room temperature for 5 h. The solution 

was washed with saturated aqueous sodium thiosulfate solution (30 mL), saturated aqueous 

sodium carbonate solution (30 mL) and brine (30 mL), and dried over sodium sulfate. The 

solvent was removed under reduced pressure to give the crude product, which was purified on 

silica gel column (eluting with 50-100 % ethyl acetate in methanol) to give 4-bromopyridine 

1-oxide as a solid (2.1 g, 44.8 %yield). 

[00370) B. 4-Bromopicolinonitrile. A mixture of 4-bromopyridine 1-oxide (2.0 g, 

11.56 mmol), trimethylsilyl cyanide (3.43 g, 34.68 mmol) and triethylamine (2.34 g, 

23.12mmol) in acetonitrile (10 mL) was stirred at 110 °C under nitrogen for 3 h. The reaction 

mixture was concentrated under reduced pressure, and the residue was purified on silica gel 

column (eluting with 20% ethyl acetate in petroleum ether) to give 4-bromopicolinonitrile 
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(1.52 g, 72.4% yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.56 (d, J=4.2 Hz, 

1H), 7.88 (s, 1H), 7.73 (d, J=4.2 Hz, 1H). 

[00371] C. 4-( 4,4,5,5-Tetramethyl-1,3,2-dioxaborolan-2-yl)picolinonitrile. A degassed 

mixture of 4-bromopicolinonitrile (1.50 g, 8.24 mmol), bis(pinacolato )diboron ( 4.19 g, 

16.48 mmol), [ 1, 1'-bis( diphenylphosphino )ferrocene ]dichloropalladium(II) ( 600 mg, 

0.82 mmol) and potassium acetate (2.0 g, 20.6 mmol) in dioxane (10 mL) was heated at 100 °C 

under nitrogen overnight. The reaction mixture was filtered, and the filtrate was concentrated in 

vacuo to give the crude product, which was purified on silica gel chromatography (eluting with 

0-30% of ethyl acetate in petroleum ether) to give 4-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-

yl)picolinonitrile (1.8 g, 9.2% yield) as a solid. 1H NMR (400 MHz, CHLOROFORM-d) o 
(ppm) 8.73 (d, J=3.3 Hz, 1H), 8.02 (s, 1H), 7.83 (d, J=3.6 Hz, 1H), 1.35 (s, 12H). 

Intermediate 63: tert-Butyl 2-( 4-aminopyridin-2-yloxy)ethylcarbamate 

NH2 

¢lo~~'Boc 
[00372] A. 2-Chloropyridin-4-amine. To a solution of2-chloro-4-nitropyridine (13 g, 

82.3 mmol) in a mixture of 80% aqueous ethanol (50 mL) and concentrated hydrochloric acid 

(5 mL) was added iron powder (20 g, 357.1 mmol) and the mixture was refluxed for 3 h. 

Sodium carbonate was added to neutralize the residual acid. The resulting mixture was filtered 

through Celite and was concentrated. The residue was purified on silica gel column (eluting with 

0-10% methanol in dichloromethane) to give 2-chloropyridin-4-amine (6.8 g, 53.1 mmol, 

64.5% yield) as a solid. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.92 (t, J=1.6 Hz, 

1H), 6.47 (d, J=2.0 Hz, 1H), 6.38 (dd, J1=7.6 Hz, Jr=2.0 Hz, 1H), 4.36 (br s, 2H). 

[00373] B. 2-(2-Aminoethoxy)-pyridin-4-amine. A mixture of2-aminoethanol (2.1 g, 

34.4 mmol) and sodium hydride (825 mg, 34.4 mmol) in dioxane (20 mL) was refluxed for 1.5 h, 

and the mixture was cooled down to room temperature, and 2-chloropyridin-4-amine (4.0 g, 

31.3 mmol) was added. The resulting mixture was heated to 160 °C under nitrogen for 12h. 

After cooling down to room temperature, the reaction mixture was poured into water (50 mL). 

The mixture was extracted with ethyl acetate (30 mLx3), the organic layer was combined, dried 

and concentrated under reduced pressure. The residue was purified on silica gel column (eluting 
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with 10% methanol in ethyl acetate) to give 2-(2-aminoethoxy)-pyridin-4-amine (1.0 g, 20.9% 

yield) as a solid. MS (ESI): mlz 154.2 [M+ 1 t. 
[00374] C. tert-Buty12-(4-aminopyridin-2-yloxy)ethylcarbamate. A mixture of2-(2-

aminoethoxy)-pyridin-4-amine (1.0 mg, 6.54 mmol), di-tert-butyl dicarbonate (1.42 mg, 

6.54 mmol) in dichloromethane (20 mL) was stirred at room temperature for 1h. The solvent 

was removed, and the residue was purified on silica gel column chromatography (eluting with 

30- 50 % ethyl acetate in petroleum ether) to give tert-butyl 2-( 4-aminopyridin-2-

yloxy)ethylcarbamate (900 mg, 54.5% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 7.59 (d, J=6.0 Hz, 1H), 6.90 (br s, 1H), 6.15 (dd, J1=2.0 Hz, J2=5.6 Hz, 1H), 5.90 (br s, 

2H), 5.78 (d, J=1.6 Hz, 1H), 4.10 (t, J=6.0 Hz, 2H), 3.22 (m, J=6.0 Hz, 2H), 1.37 (s, 9H). 

Intermediate 64: 6-(Benzyloxy)pyridin-2-amine 

c 
H2N N/-: Ov 

[00375] A. 6-(Benzyloxy)pyridin-2-amine. A mixture of sodium (0.54 g, 23.2 mmol) and 

benzyl alcohol (2.5 g, 23.2 mmol) in dioxane (20 mL) was refluxed. When the sodium was 

consumed, the dioxane was removed, and 6-bromopyridin-2-amine (2 g, 11.6 mmol) was added. 

The mixture was heated at 160 °C for 3 h. After cooling down to room temperature, the reaction 

mixture was diluted with ethyl acetate, washed with water and brine, dried over anhydrous 

sodium sulfate, and evaporated under reduced pressure. The residue was purified on silica gel 

column (eluting with 10-100% ethyl acetate in petroleum ether) to give 6-(benzyloxy)pyridin-2-

amine (0.6 g, 26% yield). 1H NMR (400 MHz, METHANOL-d4) 8 (ppm) 7.83 (t, J=8.8 Hz, 

1H), 7.45 (d, J=7.2 Hz, 2H), 7.37(d, J=7.6 Hz, 2H), 7.28 (d, J=6.4 Hz, 1H), 6.49 (d, J=8.8 Hz, 

1H), 6.39 (d, J=8.4 Hz, 1H), 5.29 (s, 2H). 

Intermediate 65: 2-Fluoropyridin-3-amine 

H2N~ 

~ .. ) F N 

[00376] A. 2-Fluoropyridin-3-amine. To a solution of 2-fluoro-3-nitropyridine (600 mg, 

4.2 mmol) in 80% aqueous ethanol (50 mL) and concentrated hydrochloric acid (1 mL) was 
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added iron powder (2.4 g, 42 mmol), and the mixture was refluxed for 3 h. Sodium carbonate 

was added to neutralize the residual acid, and the resulting mixture was filtered through Celite. 

The filtrate was concentrated to dryness, and the residue was purified on silica gel column 

(eluting with 0-10% methanol in dichloromethane) to give 2-fluoropyridin-3-amine (300 mg, 

63% yield) as a solid. MS (ESI): m/z 112.9 [M+lt. 

Intermediate 66: 1-((2-(Trimethylsilyl)ethoxy)methyl)-lH-pyrrolo[2,3-b]pyridin-5-amine 

H2Nl)) I ~ 
h N 

N ' SEM 

[00377] A. 1-((2-(Trimethylsilyl)ethoxy)methyl)-lH-pyrrolo[2,3-b]pyridin-5-amine. To a 

solution of 1H-pyrrolo[2,3-b ]pyridin-5-amine (250 mg, 1.88 mmol) in N,N-dimethylformamide 

(10 mL) was added sodium hydride (75 mg, 1.88 mmol) in portions at 0 °C under nitrogen. The 

reaction mixture was stirred at this temperature for 1 h, 2-(trimethylsilyl)ethoxymethyl chloride 

(312 g, 1.88 mmol) was added dropwise, and the resulting mixture was stirred at room 

temperature overnight. When TLC indicated the starting material was consumed, the solvent 

was removed under reduced pressure. The residue was diluted with ethyl acetate, the organic 

layer was washed with water and brine, dried, and evaporated. The crude product was purified 

on silica gel column (eluting with 10% ethyl acetate in petroleum ether) to give 1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-pyrrolo[2,3-b]pyridin-5-amine (300 mg, 67.6% yield) as a 

solid. 1H NMR (400 MHz, CHOLOROFORM-d) 3 (ppm) 7.93 (d, J=2.4 Hz, 1H), 7.27 (m, 2H), 

6.34 (d, J=3.6 Hz, 1H), 5.60 (s, 2H), 3.54 (m, 4H), 0.92 (m, 2H), -0.05 (s, 9H). 

Intermediate 67: tert-Butyl3-hydroxypropylcarbamate 

0 

HO~N)l_Ox 
H 

[00378] A. tert-Butyl 3-hydroxypropylcarbamate. To a solution of 3-aminopropan-1-ol 

(4.6 g, 61 mmol) in dichloromethane (40 mL) was added a solution of di-tert-butyl dicarbonate 

(14 g, 64 mmol) in dichloromethane (40 mL) in 30 min, and the mixture was stirred at room 

temperature for 5 h. The reaction mixture was washed with water and brine, dried over sodium 

sulfate, and concentrated under reduced pressure to give the crude product, which was washed 
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with petroleum ester and dried to give tert-butyl 3-hydroxypropylcarbamate (8.9 g, 83.1 %yield) 

as a colorless oil. 

Intermediate 68: N2-Methylpyridine-2,5-diamine 

DNH, 
'N N 

H 

[00379] A. N-Methyl-5-nitropyridin-2-amine. A solution of 2-bromo-5-nitropyridine (1.2 g, 

5.9 mmol) in methylamine (aqueous solution, 10 mL) was stirred at room temperature for 5 h. 

Brine was added, and the precipitate was collected and washed with water to give N-methyl-5-

nitropyridin-2-amine (870 mg, 96 % yield) as a solid. 

[00380] B. N2-Methylpyridine-2,5-diamine. A mixture of N-methyl-5-nitropyridin-2-amine 

(870 mg, 5.7 mmol) and 10% palladium on charcoal (50% wet, w/w, 170 mg) in methanol was 

hydrogenated under 1 atmosphere of hydrogen for 4 h. The catalyst was filtered off, and the 

filtrate was concentrated. The residue was purified on silica gel column (eluting with 10-33% 

ethyl acetate in petroleum ether) to afford N2 -methylpyridine-2,5-diamine (300 mg, 42 % yield) 

as an oil. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.63 (s, 1H), 6.90 (d, J=8.4 Hz, 1H), 

6.25 (d, J=8.4 Hz, 1H), 4.05 (br s, 1H), 3.15 (br s, 1H), 2.77 (s, 3H). 

Intermediate 69: 6-( 4-(tert-Butyldimethylsilyloxy)piperidin-1-yl)pyridin-3-amine 

DNH, 
rt:J N 

TBS,
0
A_) 

[00381] A. 1-(5-Nitropyridin-2-yl)piperidin-4-ol. A mixture of2-bromo-5-nitropyridine 

(1 g, 4.98 mmol}, piperidin-4-ol (503 mg, 4.98 mmol), triethylamine (503 mg, 4.98 mmol) in 

N ,N-dimethylformamide ( 1 0 mL) was stirred at room temperature for 3 h. The reaction mixture 

was concentrated in vacuo to give the crude product, which was purified on silica gel 

chromatography (eluting with 10 % ethyl acetate in petroleum ether) to give 1-(5-nitropyridin-2-

yl)piperidin-4-ol (1 g, 90.5 %yield) . 

[00382] B. 2-(4-(tert-Butyldimethylsilyloxy)piperidin-1-yl)-5-nitropyridine. To a solution 

of 1-(5-nitropyridin-2-yl)piperidin-4-ol (2 g, 8.96 mmol) and tert-butylchlorodimethylsilane 
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(1.34 g, 8.96 mmol) in N,N-dimethylformamide (15 mL) was added dropwise a solution of 

triethylamine (0.9 g, 8.96 mmol) and 4-(dimethylamino)pyridine (110 mg, 0.896 mmol) in 

N,N-dimethylformamide (5 mL) at 0 °C. After stirring for one hour, the reaction mixture was 

partitioned between water and ethyl acetate. The organic layer was separated, washed with water 

and saturated sodium chloride aqueous solution, and dried over anhydrous sodium sulfate. The 

solvent was removed under reduced pressure, and the residue was purified on silica gel column 

(eluting with 20% ethyl acetate in petroleum ether) to give 2-4-(tert

butyldimethylsilyloxy)piperidin-1-yl-5-nitropyridine (2 g, 75% yield). 

[00383] C. 6-(4-(tert-Butyldimethylsilyloxy)piperidin-1-yl)pyridin-3-amine. A mixture of 

2-( 4-(tert-butyldimethylsilyloxy)piperidin-1-yl)-5-nitropyridine (500 mg, 1.48 mmol), 10 % 

palladium on carbon (50% wet, 50 mg) in methanol (2 mL) was hydrogenated under 

1 atmosphere of hydrogen at room temperature overnight. The reaction mixture was filtered, 

and the filtrate was concentrated under vacuum to give the crude product, which was purified on 

silica gel column (eluting with 50% ethyl acetate in petroleum ether) to give 6-(4-(tert

butyldimethylsilyloxy)piperidin-1-yl)pyridin-3-amine (200 mg, 44.0% yield). 

Intermediate 70: 2-(2-(Pyrrolidin-1-yl)ethoxy)pyridin-4-amine 

NH2 

Cio~O 
[00384] A. 2-(2-(Pyrrolidin-1-yl)ethoxy)pyridin-4-amine. A mixture of sodium hydride 

(0.4 g, 8.6 mmol) and 2-(pyrrolidin-1-yl)ethanol (0.98 g, 8.6 mmol) in dioxane (20 mL) was 

refluxed for 1 h (110 °C). When sodium was consumed, the mixture was concentrated to remove 

dioxane. 2-Chloropyridin-4-amine (1 g, 7.8 mmol) was added, and the mixture was heated to 

160 °C for 3 h. After cooling down to room temperature, the reaction mixture was diluted with 

ethyl acetate, and the organic layer was washed with water and brine, dried over anhydrous 

sodium sulfate, and evaporated under reduced pressure. The residue was purified on silica gel 

column (eluting with 33-100% ethyl acetate in petroleum ether) to give 2-(2-(pyrrolidin-1-

yl)ethoxy)pyridin-4-amine (0.5 g, 31.3 %). 1H NMR (400 MHz, METHANOL-d4) o (ppm) 7.58 

(d, J=6.0 Hz, 1H), 6.23 (m, 1H), 5.95 (d, J=l.6 Hz, 1H), 4.25 (t, J=6.0 Hz, 2H), 2.89 (t, 

J=6.0 Hz, 2H), 2.67 (m, 4H), 1.82 (m, 4H). 
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Intermediate 71: N2 -(2-Pyrrolidin-1-yl-ethyl)-pyridine-2,4-diamine 

[00385] A. 2-Chloropyridine 1-oxide. To a solution of2-chloropyridine (5 g, 0.04 mol) in 

dichloromethane (50 mL) was added 3-chlorobenzoperoxoic acid (15.2 g, 0.08 mmol) in portions 

at room temperature. The mixture was stirred at room temperature for 1 h. After the starting 

material was consumed, saturated sodium thiosulfate aqueous solution was added. The organic 

layer was separated and washed with brine, dried over sodium sulfate, and concentrated under 

reduced pressure to give 2-chloropyridine 1-oxide ( 4 g, 71 % yield) as a solid. 

[00386] B. 2-Chloro-4-nitropyridine 1-oxide. 2-Chloropyridine 1-oxide (4 g, 0.03 mol) was 

mixed with sulfuric acid (16 g, 0.18 mol) and fuming nitric acid (9 g, 0.15 mol), and the mixture 

was stirred at 90 °C for 2.5 h. After cooling to room temperature, the reaction mixture was 

poured slowly into the cold water (100 mL) at 0-5 °C. The mixture was diluted with ethyl 

acetate ( 480 mL ), and basified by the addition of a 6N aqueous sodium hydroxide solution at 

0-5 °C to pH=lO. The organic layer was separated, washed with brine (100 mLx4), dried over 

sodium sulfate, and concentrated under reduced pressure to give 2-chloro-4-nitropyridine 

1-oxide (1.2 g, 24 % yield) as a solid. 

[00387] C. 4-Nitro-2-(2-(pyrrolidin-1-yl)ethylamino)pyridine 1-oxide. A mixture of 

2-chloro-4-nitropyridine 1-oxide ( 400 mg, 2.3 mmol) and 2-(pyrrolidin-1-yl)ethanamine 

(524 mg, 4.6 mmol) in ethanol (5 mL) was heated at 80 °C overnight. The reaction mixture was 

concentrated in vacuo, and the residue was purified on silica gel column (1 0 % methanol in ethyl 

acetate) to give 4-nitro-2-(2-(pyrrolidin-1-yl)ethylamino )pyridine 1-oxide (300 mg, 51 % yield) 

as a solid. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 8.33 (d, J=7.2 Hz, lH), 7.71 (d, 

J=4.2 Hz, lH), 7.50 (dd, J1=1.2 Hz, Jr2.8 Hz, lH), 3.64 (t, J=6.4 Hz, 2H), 2.96 (s, 2H), 2.80 (s, 

4H), 1.90 (s, 4H) . 

[00388] D. N2-(2-Pyrrolidin-1-yl-ethyl)-pyridine-2,4-diamine. A mixture of 4-nitro-2-(2-

(pyrrolidin-1-yl)ethylamino)pyridine 1-oxide (300 mg, 1.19 mmol) and Raney-Ni (50 mg) in 
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methanol (10 mL) was hydrogenated under 1 atm ofhydrogen for 1 h. The catalyst was filtered 

off, and the filtrate was concentrated to give N2 -(2-(pyrrolidin-1-yl)ethyl)pyridine-2,4-diamine 

(210 mg, 85% yield). MS (ESI): mlz 206.9 [M+lt. 

Intermediate 72: 2,6-Dimethylpyridin-4-amine 

NH2 

A 
[00389] A. 2,6-Dimethylpyridine 1-oxide. To a solution of2,6-dimethylpyridine (10.7 g, 

0.1 mol) in dichloromethane (100 mL) was added 3-chlorobenzoperoxoic acid (32.4 g, 

0.15 mmol) in portions at room temperature. The mixture was stirred at room temperature for 

1 h. After the starting material was consumed, saturated sodium thiosulfate aqueous solution 

was added. The organic layer was separated, washed with brine, dried over sodium sulfate, and 

concentrated under reduced pressure to give 2,6-dimethylpyridine 1-oxide (12 g, 97% yield) as 

a solid. 

[00390] B. 2,6-Dimethyl-4-nitropyridine 1-oxide. To a solution of2,6-dimethylpyridine 1-

oxide (7 g, 0.057 mol) in sulfuric acid ( 20 mL) was added a mixture of sulfuric acid and nitric 

acid (v/v, 1:1, 50 mL) at 0 °C. The mixture was heated at 100 °C until the starting material was 

consumed. The mixture was cooled, neutralized with saturated sodium carbonate solution, and 

extracted with ethyl acetate. The combined organic layers were dried over sodium sulfate, and 

concentrated to give 2,6-dimethyl-4-nitropyridine 1-oxide (3.1 g, 33% yield) as a solid. 
1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 8.01 (s, 2H), 2.57 (s, 6H). 

[00391] C. 2,6-Dimethylpyridin-4-ylamine. A solution of2,6-dimethyl-4-nitropyridine 

1-oxide (2 g, 11.9 mmol) in glacial acetic acid was added 10 % palladium on activitated carbon 

(0.2 g), and the mixture was hydrogenated at 45 psi of hydrogen at 50 °C for 19 h. The reaction 

mixture was filtered, and the filtrate was adjusted to pH= 12 with 6N sodium hydroxide 

solution. The mixture was extracted with chloroform, dried, filtered, and evaporated to give 

2,6-dimethylpyridin-4-ylamine (600 mg, 47% yield). MS (ESI): mlz 113.1 [M+1t. 
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Intermediate 73: tert-Butyl6-amino-1-oxoisoindoline-2-carboxylate 

0 
H2N~ 

.~N-Boc 

(00392] A. Methyl 2-methyl-5-nitrobenzoate. To a stirred solution of 2-methyl-5-

nitrobenzoic acid (2 g, 11 mrnol) in methanol was added dropwise thionyl chloride (3.2g, 

27.5 mmol) at 0 °C, and the resulting mixture was refluxed for 2 h. After thin layer 

chromatography indicated the starting material was consumed, the solvent was removed under 

reduced pressure, and the residue was dissolved in the mixture of ethyl acetate and water. The 

organic layer was separated, and the aqueous phase was extracted with ethyl acetate for three 

times. The combined organic layer was dried over sodium sulfate, and evaporated under reduced 

pressure to give methyl2-methyl-5-nitrobenzoate (2.08 g, 96.7% yield) as a solid. 1H NMR 

(400MHz, CHLOROFORM-d) 8 (ppm) 8.69 (s, 1H), 8.16 (d, J=6.0 Hz, 1H), 7.36 (d, J=8.4 Hz, 

1H), 3.89 (s, 3H), 2.65 (s, 3H) . 

[00393] B. Methyl2-(bromomethyl)-5-nitrobenzoate. A suspension ofmethyl2-methyl-5-

nitrobenzoate (2.08 g, 10.67 mrnol), N-bromosuccinimide (2.06 g, 11.58 mmol), 2,2'-azobis(2-

methylpropionitrile) (AIBN) (40 mg, 0.244mrnol) in tetrachloromethane (25 mL) was refluxed 

for 5 h. When thin layer chomatography indicated the starting material was consumed, the 

mixture was cooled down to room temperature. The precipitate was filtered off, and the filtrate 

was evaporated to give methyl 2-(bromomethyl)-5-nitrobenzoate (2.2 g), which was used in the 

next step directly. 

(00394] C. 6-Nitroisoindolin-1-one. Crude methyl2-(bromomethyl)-5-nitrobenzoate (2.2 g) 

was dissolved in methanolic ammonia solution (7N), and the mixture was stirred at room 

temperature overnight. The precipitate was filtered off and washed with ethanol to give 

6-nitroisoindolin-1-one (616 mg, 32% yield for two steps) as a solid. 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 8.97 (s, 1H), 8.44 (d, J=2.0 Hz, 1H), 8.33 (s, 1H), 7.86 (d, J=8.4 Hz, 1H), 

4.53 (s, 2H) . 

[00395] D. tert-Butyl6-nitro-1-oxoisoindoline-2-carboxylate. A mixture of 

6-nitroisoindolin-1-one (500 mg, 2.8 mrnol) and di-tert-butyl dicarbonate (610 mg, 228 mrnol) in 

dichloromethane (50 mL) was added N,N-dimethylpyridin-4-amine (34 mg, 0.28 mrnol), and the 

resulting mixture was stirred at room temperature for 30 min. The reaction mixture was washed 

with water and brine, dried over anhydrous sodium sulfate, and concentrated under reduced 
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pressure to give tert-butyl6-nitro-1-oxoisoindoline-2-carboxylate (778 mg, 90.6% yield) as a 

solid. 

[00396] . E. tert-Butyl6-amino-1-oxoisoindoline-2-carboxylate. A mixture of tert-butyl 

6-nitro-1-oxoisoindoline-2-carboxylate ( 426 mg, 1.53 mmol) and 10 % palladium on activated 

carbon (40 mg) in methanol (50 mL) was hydrogenated under 1 atmosphere of hydrogen at room 

temperature for 40 min. The catalyst was filtered off, and the filtrate was concentrated to give 

tert-butyl6-amino-1-oxoisoindoline-2-carboxylate (273 mg, 64% yield). MS (ESI): mlz 249.2 

[M+1t. 

[00397] tert-ButylS-amino-1-oxoisoindoline-2-carboxylate was prepared following the same 

procedure used for the preparation of tert-butyl 6-amino-1-oxoisoindoline-2-carboxylate using 

2-methyl-4-nitrobenzoic acid as starting material. 

Intermediate 74: 3-Ethyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine 

SEM 
I _)=aNH2 

[00398] A. 6-Nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-3-vinyl-1H-indazole. A degassed 

mixture of 3-iodo-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole (1.1 g, 2.63 mmol), 

4,4,5,5-tetramethyl-2-vinyl-1,3,2-dioxaborolane (486 mg, 3.16 mmol), sodium carbonate 

(558 mg, 5.26 mmol), and 1,1'-bis(diphenylphosphino)ferrocene palladium dichloride (191 mg, 

0.26 mmol) in a mixture of dioxane and water (v/v, 3:1,24 mL) was heated at 100 °C overnight 

under nitrogen. The reaction mixture was poured into water, and extracted with ethyl acetate. 

The combined organic layers were dried over anhydrous sodium sulfate, evaporated under 

reduced pressure, and purified on silica gel column (eluting with 0-2% ethyl acetate in 

petroleum ether) to give 6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-3-vinyl-1H-indazole 

(610 mg, 72.8% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.79 (t, J=1.6 Hz, 1H), 8.30 (d, 

J=9.2 Hz, 1H), 8.04 (m, 1H), 7.08 (m, 1H), 6.23 (m, 1H), 5.91 (s, 2H), 5.63 (m, 1H), 3.55 (t, 

J=8.0 Hz, 2H), 0.80 (t, J=7.6 Hz, 2H), -0.12 (s, 9H). 

[00399] B. 3-Ethyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine. A mixture of 

6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-3-vinyl-1H-indazole (610 mg, 1.91 mmol) and 10% 

palladium on activated carbon (30 mg) in methanol (10 mL) was hydrogenated under 
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1 atmosphere of hydrogen at room temperature overnight. The catalyst was filtered off, and the 

filtrate was concentrated under vacuum, the crude product was purified on silica gel column 

(eluting with 4-20% ethyl acetate in petroleum ether) to give 3-ethyl-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (390 mg, 69.9% yield). 1H NMR 

(400 MHz, METHANOL-d4) 8 (ppm) 7.43 (m, 1H), 6.70 (t, J=0.8 Hz, 1H), 6.63 (m, 1H), 5.51 

(s, 2H), 3.51 (t, J=7.6 Hz, 2H), 2.86 (m, 2H), 1.32 (q, /=7.6 Hz, 1H), 0.82 (t, J=8.0 Hz, 8H), 0.09 

(m, 9H); MS (ESI): m/z 292.18 [M+1t. 

Intermediate 75: 1-Isopropyl-1H-indazol-6-amine 

N~ 
'w-~NH 

--\_ 2 

[00400] A.l-Isopropyl-6-nitro-1H-indazole. To a solution of6-nitro-1H-indazole (5 g, 

31 mmol) inN ,N-dimethylformamide (7 5 mL) was added sodium hydride ( 60 % in mineral oil, 

1.4 g, 34 mmol) in portions at 0 °C. After the addition, the mixture was stirred for 30 min at 

0 °C, and 2-iodo-2-methylpropane (27.6 g, 150 mmol) was added. The resulting mixture was 

stirred at room temperature overnight, quenched by the addition of water (250 mL), and 

extracted with ethyl acetate. The combined organic layers were washed with brine, dried over 

sodium sulfate, and evaporated. The residue was purified on silica gel column (eluting with 

5-10% ethyl acetate in petrol ether) to give 1-isopropyl-6-nitro-1H-indazole (2.48 g, 40% 

yield) as a yellow solid. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 8.50 (s, 1H), 8.08 (d, 

J=8.0 Hz, 1H), 7.86 (d, J=8.0 Hz, 1H), 7.82 (s, 1H), 5.02 (m, 1H), 1.47 (d, J=4.0 Hz, 6H). 

[00401] B. 1-Isopropyl-lH-indazol-6-amine. To a mixture of 1-isopropyl-6-nitro-1H

indazole (1 g, 4.88 mmol) and ammonium chloride (2.6 g, 4.88 mmol) in methanol (30 mL) was 

added zinc dust (3.18 g, 4.88 mmol) in portions at 0 °C. After the addition, the reaction mixture 

was stirred at room temperature overnight, filtered, concentrated, and purified on silica gel 

column (eluting with 1% methanol in dichloromethane) to give 1-isopropyl-1H-indazol-6-amine 

(0.56 g, 65.9% yield) as a solid. 1H NMR (400 MHz, DMSO-d«i) 8 (ppm) 7.75 (s, lH), 7.41 (d, 

J=8.0 Hz, 1H), 6.56 (d, J=8.0 Hz, 2H), 5.33 (br s, 2H), 4.68 (m, 1H), 1.50 (s, 6H). 
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Intermediate 76: 1-((2-(Trimethylsilyl)ethoxy)methyl)-1H-benzo[d][1,2,3]triazol-5-amine 

N=crNH2 
N'' I 

'N ~ 
I 

SEM 

[00402] A. 1-((2-(Trimethylsilyl)ethoxy)methyl)-1H-benzo[d][1,2,3]triazol-5-amine. To a 

solution of 1H-benzo[d][1,2,3]triazol-5-amine (500 mg, 3.73 mmol) in N,N-dimethylformamide 

(15 mL) was added sodium hydride (149 mg, 3.73 mmol, 60% in mineral oil) at 0 °C under 

nitrogen, and the mixture was stirred for 1 h at room temperature. (2-

(Chloromethoxy)ethyl)trimethylsilane (619 mg, 3.73 mmol) was added dropwise at 0 °C, and the 

resulting mixture was continued to stir for another 2 h at room temperature. The reaction 

mixture was poured into ice-water (50 mL), extracted with ethyl acetate (100 mLx3). The 

combined organic layers were dried over anhydrous sodium sulfate, and evaporated under 

reduced pressure to give the crude product, which was purified on silica gel column (eluting with 

5-10% ethyl acetate in petroleum ether) to give 1-((2-(trimethylsilyl)ethoxy)methyl)-1H

benzo[d][1,2,3]triazol-5-amine (400 mg, 40.6% yie~d), which was obtained as an oil. 1H NMR 

(400 MHz, METHANOL-d4) 8 (ppm) 7.60 (d, J=9.2 Hz, 1H), 6.98 (m, 1H), 6.83 (d, J=l.6 Hz, 

1H), 5.81 (s, 2H), 3.68 (t, J=8.0 Hz, 2H), 0.88 (t, J=8.0 Hz, 2H), -0.07 (s, 9H); MS (ESI): 

m/z 265.2 [M+1t. 

Intermediates 77 and 78: 6-Bromo-1,3-dimethyl-1H-indazole and 6-bromo-2,3-dimethyl-

2H-indazole 

~N 
8~~ r \ 

[00403] A. 6-Bromo-1,3-dimethyl-1H-indazole and 6-bromo-2,3-dimethyl-2H-indazole. 

6-Bromo-3-methyl-1H-indazole (3g, 14.21mmol) was dissolved in 20 mL of 

N,N-dimethylformamide, and sodium hydride (60% dispersion in mineral oil, 0.682 g; 

17.06 mmol) was added at 0 °C under nitrogen. The reaction mixture was stirred at 0 °C for 1h 

and iodomethane (1.06 mL, 17.06 mmoL) was added. The reaction mixture was stirred at room 

temperature overnight under nitrogen. Upon completion of reaction as indicated by LCMS the 

reaction mixture was poured into water/brine, and extracted with ethyl acetate several times. The 
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combined organic layer was dried over anhydrous magnesium sulfate and concentrated. The 

crude mixture was purified by chromatography using a gradient of 0-100 % ethyl acetate in 

hexanes to give 6-bromo-1,3-dimethyl-1H-indazole as a yellow solid (2.04g, 64% yield) and 

6-bromo-2,3-dimethyl-2H-indazole as a yellow solid (1.02g, 32% yield). 

[00404] 1H NMR of6-bromo-1,3-dimethyl-1H-indazole (400 MHz, DMSO-d6) o (ppm) 7.88-

7.92 (m, 1H), 7.64-7.69 (m, lH), 7.21 (dd,J= 1.64, 8.52 Hz, 1H), 3.94 (s, 3H), 2.46 (s, 3H). 

MS (ESI) mlz 226 [M+ It 

[00405] 1H NMR of 6-bromo-2,3-dimethyl-2H-indazole (400 MHz DMSO- d6) o (ppm) 7.71-

7.77 (m, 1H), 7.62-7.68 (m, 1H), 7.05 (dd, J= 1.68, 8.81 Hz, 1H), 4.03 (s, 3H), 2.60 (s, 3H). 

MS (ESI) mlz226 [M+lt 

Intermediate 79: 4-Fluoro-3-(2-methoxyethoxy)aniline 

[00406] A. 1-Fluoro-2-(2-methoxyethoxy)-4-nitrobenzene. Diisopropyl azodicarboxylate 

(1.356 mL, 7.00 mmol) was added dropwise to a stirred solution of2-fluoro-5-nitrophenol 

(1.00 g, 6.37 mmol), triphenylphosphine (1.837 g, 7.00 mmol), and 2-methoxyethanol (0.533 g, 

7.00 mmol) in tetrahydrofuran (10 mL) cooled with a water bath. The resulting dark red mixture 

was stirred at room temperature under nitrogen for 1.5 h. The resulting mixture was purified 

using flash chromatography (Biotage) (0-30% ethyl acetate in hexane). Fractions containing the 

desired product were combined and washed twice with water and once with brine. The organics 

were dried over magnesium sulfate, filtered, and concentrated on a rotary evaporator nearly to 

dryness. The residue was diluted with cold hexane. Solids were collected by vacuum filtration, 

washed with cold hexane, and dried under high vacuum to give the desired product (0.865 g, 

4.02 mmol, 63 % yield) as slightly yellow needles. 1H NMR ( 400 MHz, DMSO-d6) o (ppm) 

8.01 (dd, J=2.73, 7.42 Hz, 1H), 7.91 (ddd, J= 2.73, 3.90, 8.98 Hz, 1H), 7.54 (dd, J= 8.98, 10.93 

Hz, 1H), 4.31-4.39 (m, 2H), 3.67-3.76 (m, 2H), 3.32 (s, 3H); MS (ESI) m/z216.3 [M+1t. 
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[00407] B. 4-Fiuoro-3-(2-methoxyethoxy)aniline. 1-Fluoro-2-(2-methoxyethoxy)-4-

nitrobenzene (0.862 g, 4.01 mmol) was dissolved in ethyl acetate (5 mL) and ethanol (15 mL) 

with stirring at room temperature. A combination vacuum/nitrogen/hydrogen manifold was 

attached. The atmosphere in the flask was removed and replaced with nitrogen twice. Palladium 

(10 wt.% on activated carbon) (0.213 g, 0.200 mmol) was added and the atmosphere in the flask 

was removed and replaced with hydrogen three times. The resulting mixture was stirred 

vigorously under a hydrogen balloon at room temperature for 2.5 h. The resulting black mixture 

was filtered through Celite and the filter cake washed thoroughly with methanol. The filtrate 

was concentrated on a rotary evaporator and dried under high vacuum to give the desired product 

(0.731 g, 3.95 mmol, 99% yield) as an amber solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 

6.81 (dd, J= 8.59, 11.71 Hz, 1H), 6.32 (dd, J= 2.73, 7.42 Hz, 1H), 6.01 - 6.09 (m, 1H), 4.92 (s, 

2H), 3.99-4.05 (m, 2H), 3.61-3.67 (m, 2H), 3.31 (s, 3H); 19F NMR (376 MHz, DMSO-d6) 

8 (ppm) -151.45 (m, 1F); MS (ESI) m/z 186.2 [M+1t. 

Intermediate 80: 2-(2-(tert-Butyldimethylsilyloxy)ethoxy)pyridin-4-amine 

NH2 

~o~0'TBS 
[00408] A. 2-(tert-Butyldimethylsilyloxy)ethanol. A mixture of ethane-1,2-diol (6.2 g, 

0.1 mol), imidazole (1 0 g, 0.15 mol), and tert-butylchlorodimethylsilane (1 0 g, 0.15mol) in 

N,N-dimethylformamide (15 mL) was stirred at room temperature overnight. The reaction was 

quenched by the addition of water, and the mixture was extracted with ethyl acetate. The organic 

layer was dried over sodium sulfate, and concentrated to give 2-(tert

butyldimethylsilyloxy)ethanol as an oil (1 0 g, 56.8 % yield) . 

[00409] B. 2-(2-(tert-Butyldimethylsilyloxy)ethoxy)pyridin-4-amine. To a solution of 

2-(tert-butyldimethylsilyloxy)ethanol (4.1 g, 23.3 mmol) in dioxane (20 mL) was added sodium 

hydride (60 % in mineral oil, 0.96 g, 24 mmol). The mixture was refluxed for 1.5 h. When the 

reaction mixture was cooled down to room temperature, 2-chloropyridin-4-amine (2.0 g, 

15.5 mmol) was added, and the reaction mixture was heated at 160 °C for 7 h under nitrogen. 

After being cooled down to room temperature, the reaction mixture was poured into water, and 

the resulting mixture was extracted with ethyl acetate. The organic layer was concentrated under 
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reduced pressure, and purified on silica gel column (eluting with 1-10% ethyl acetate in 

petroleum ether) to give 2-(2-(tert-butyldimethylsilyloxy)ethoxy)pyridin-4-amine (180 mg, 

4.4% yield) as a solid. MS (ESI): m/z 268.9 [M+1t. 

Intermediate 81: cis-4-Amino-1-((tert-butyldiphenylsilyloxy)methyl)cyclohexanol 

~:BOPS 

NH2 

[00410] A. cis-tert-Butyl-1-oxaspiro[2.5]octan-6-ylcarbamate. To a solution of 

trimethylsulfoxonium iodide (12.5 g, 57 mrnol) inN, N-dimethylformamide (100 mL) was added 

sodium hydride (2.5 g, 62.5 mmol, 60 % in mineral oil) at 10 °C, and the mixture was stirred at 

room temperature for 40 min. The mixture was cooled to 10 °C, added tert-butyl 4-

oxocyclohexylcarbamate (9.5 g, 44.6 mrnol), and stirred at room temperature for another 2 h. 

Water (150 mL) was added, and the mixture was extracted with ethyl acetate (200 mL). The 

organic phase was dried over anhydrous sodium sulfate, concentrated, and purified by column 

chromatography on silica gel (eluting with 10% ethyl acetate in petroleum ether) to give cis-tert

butyl-1-oxaspiro[2.5]octan-6-ylcarbamate (5 g, 50% yield) as a white powder. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 6.78 (d, J=7.6 Hz, 1H), 3.39 (m, 1H), 2.56 (s, 2H), 1.87 (m, 4H), 

1.45 (m, 11 H), 1.22 (m, 2H). 

[00411] B. cis-tert-Butyl-4-hydroxy-4-(hydroxymethyl)cyclohexylcarbamate. To a solution 

of cis-tert-butyl-1-oxaspiro[2.5]octan-6-ylcarbamate (4.54 g, 20 mmol) in 1,2-dimethoxyethane 

(50 mL) was added potassium hydroxide (5.6 g, 100 mrnol) in 200 mL of water. The mixture 

was stirred at reflux for 10 h, concentrated until 150 mL of solvent was left. After filtration. the 

filter cake was washed with water (50 mL) and ether (20 mL) to give cis-tert-butyl-4-hydroxy-4-

(hydroxymethyl)cyclohexylcarbamate (2.8 g, 57 %yield) as a white powder. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 6.70 (d, J=8.0 Hz, 1H), 4.49 (br s, 1H), 3.83 (br s, 1H), 3.15 (m, 

3H), 1.50 (m, 17H). 

[00412] C. cis-tert-Butyl-4-((tert-butyldiphenylsilyloxy)methyl)-4-hydroxycyclohexyl 

carbamate. A mixture of cis-tert-butyl-4-hydroxy-4-(hydroxymethyl)cyclohexylcarbamate 

(735 mg, 3 mmol), and imidazole (340 mg, 5 mrnol) inN, N-dimethylformamide (10 mL) was 
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added tert-butylchlorodiphenylsilane (2.2 g, 8 mmol), and the mixture was stirred at 50 °C for 

12 h. Water (30 mL) was added, and the solution was extracted with ethyl acetate (30 mL). The 

organic phase was dried over sodium sulfate, concentrated, and purified by column 

chromatography on silica gel (eluting with 7-10% ethyl acetate in petroleum ether) to give cis

tert-butyl-4-((tert-butyldiphenylsilyloxy)methyl)-4-hydroxycyclo hexylcarbamate ( 420 mg, 29 % 

yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.62 (m, 4H), 7.49 (m, 6H), 6.74 (d, J=7.6 Hz, 

1H), 4.09 (s, 1H), 3.31 (s, 2H), 3.12 (br s, 1H), 1.58 (m, 6H), 1.44 (m, llH), 1.00 (s, 9H). 

[00413] D. cis'-4-Amino-1-((tert-butyldiphenylsilyloxy)methyl)cyclohexanol. To a stirred 

solution of cis-tert-butyl-4-((tert-butyldiphenylsilyloxy)methyl)-4-hydroxy cyclohexylcarbamate 

(966 mg, 2 mmol) in dichloromethane (15 mL) was added dropwise trifluoroacetic acid (2 mL) 

at -5 °C, and the mixtre was stirred at 0 °C for 2 h. When the LC-MS showed 70% of the 

starting material remained, additional2 mL oftrifluoroacetic acid was added, and the mixture 

was stirred for another 6 h at 0 °C until the starting material was consumed. The mixture was 

adjusted to pH=8 with saturated sodium carbonate aqueous solution, and the resulting mixture 

was extracted with ethyl acetate (20 mL). The organic phase was dried with sodium sulfate, and 

concentrated to give the crude cis-4-amino-1-((tert-butyldiphenylsilyloxy)methyl)cyclohexanol, 

which was used directly without further purification. 

Intermediate 82: 6-Bromo-1-methylindoline-2,3-dione 

0 

Br 

[00414] A. 6-Bromo-1-methylindoline-2,3-dione. To a solution of6-bromoindoline-2,3-

dione (4.5 g, 20 mmol) in N,N-dimethylformamide (20 mL) was added potassium carbonate 

(4.14 g, 30 mmol) and dimethyl sulfate (3.15 g, 25 mmol) was added dropwise with stirring. 

After stirring at room temperature for 2 h, the reaction mixture was poured into ice water 

(400 mL), and extracted with ethyl acetate (200 mL). The organic layer was dried with sodium 

sulfate, concentrated, and purified with column chromatography on silica gel (eluting with 15 % 

ethyl acetate in petroleum ether) to give 6-bromo-1-methylindoline-2,3-dione (3.7 g, 77% yield) 

as a red solid. 
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Intermediate 83: 3-(Methoxymethyl)-1-( (2-( trimethylsilyl)ethoxy)methyl)-1H-indazol-6-

amine 

I 

HNv}O 
2 \ 

SEM 

[00415] A. Methyl 6-nitro-1-((2-(trimethylsilyl)ethoxy)methyi)-1H-indazole-3-

carboxylate. A degassed mixture of 3-iodo-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

indazole (4.62 g, 11 mmol), potassium carbonate (4.55 g, 33 mmol), palladium acetate (250 mg, 

1.1 mmol), and 1,1 '-bis(diphenylphosphino)ferrocene (610 mg, 1.1 mmol) in a mixture of 

methanol (25 mL) and N,N-dimethylformamide (25 mL) was vigorously stirred, and heated at 

80 °C under carbon monoxide (50 psi) for 24 h. After cooling to room temperature, the reaction 

mixture was filtered, and the filtrate was diluted with water (100 mL). The aqueous mixture was 

extracted with ethyl acetate (250 mLx3). The extracts were washed with water and brine, dried 

over sodium sulfate, concentrated in vacuo, and purified on silica gel column (eluting with 

10-25 % ethyl acetate in petroleum ether) to give methyl 6-nitro-1-((2-

(trimethylsilyl)ethoxy)methyl)-lH-indazole-3-carboxylate as an orange oil (1.8 g, 47% yield). 
1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.36 (d, J=8.8 Hz, 1H), 8.29 (s, 1H), 8.04 (d, 

J=8.8 Hz, 1H), 5.93 (s, 2H), 4.09 (s, 3H), 3.63 (t, J=8.4 Hz, 2H), 0.92 (t, J=8.4 Hz, 2H), -0.06 (s, 

9H). 

[00416] B. ( 6-Nitro-1-( (2-( trimethylsilyl)ethoxy )methyi)-1H-indazol-3-yl)methanol. To a 

solution of methyl 6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazole-3-carboxylate 

(1.8 g, 5.1 mmol) in anhydrous tetrahydrofuran (100 mL) was added aluminium lithium hydride 

(5.81 g, 15.3 mmol) in portions at 0 °C. When the starting material was consumed, the reaction 

mixture was quenched with aqueous sodium hydroxide solution (0.15 M, 100 mL), and filtered. 

The filtrate was extracted with ethyl acetate (150 mLx3). The extracts were washed with brine, 

dried over sodium sulfate, and concentrated in vacuo to give (6-nitro-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-yl)methanol (800 mg, 48 % yield) as an orange oil. 
1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.16 (s, 1H), 7.90 (m, 2H), 5.78 (s, 2H), 5.10 

(s, 2H), 3.61 (m, 2H), 0.93 (m, 2H), -0.05 (s, 9H). 

- 171 -



wo 2010/027500 PCT/US2009/005020 

[00417] C. 3-(Methoxymethyl)-6-nitro-1-( (2-( trimethylsilyl)ethoxy)methyl)-1H-indazole. 

To a solution of (6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-3-yl)methanol 

(800 mg, 2.47 mmol) in N,N-dimethylformamide (15 mL) was added sodium hydride (60% in 

mineral oil, 148 mg, 3. 71 mmol) in portions at 0 °C, and the mixture was strirred at 0 oc for 

30 min. Iodomethane (527 mg, 3.71 mmol) was added, and the reaction mixture was stirred at 

room temperature for 2 h. Water (50 mL) was added, and the aqueous mixture was extracted 

with ethyl acetate (50 mLx3). The extracts were washed with water and brine, dried over 

sodium sulfate, concentrated in vacuo, and purified on silica gel column (eluting with 20-30% 

ethyl acetate in petroleum ether) to give 3-(methoxyrnethyl)-6-nitro-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazole (500 mg, 60% yield). 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 8.18 (s, 1H), 7.95 (d, J=8.0 Hz, 1H), 7.90 (d, J=8.0 Hz, 1H), 5.81 

(s, 2H), 4.88 (s, 2H), 3.62 (m, 2H), 3.46 (s, 3H), 0.93 (m, 2H), -0.05 (s, 9H). 

[00418] D. 3-(Methoxymethyl)-1-((2-(trimethylsilyl)ethoxy)methyi)-1H-indazol-6-amine. 

A degassed mixture of 3-(methoxyrnethyl)-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

indazole (500 mg, 1.48 mmol) and Raney nickel (100 mg) in methanol (150 mL) was stirred at 

room temperature under 1 atmosphere ofhydrogen overnight. The catalyst was filtered off, and 

the solution was concentrated in vacuo to give 3-(methoxyrnethyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (380 mg, 83% yield). 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 7.39 (d, J=8.4 Hz, 1H), 6.53 (m, 2H), 5.47 (s, 2H), 5.43 (s, 2H), 4.56 (s, 2H), 

3.46 (t, J=8.0 Hz, 2H), 3.23 (s, 3H), 0.78 (t, J=8.0 Hz, 2H), -0.10 (s, 9H); MS (ESI): mlz 308.1 

[M+1t. 

Intermediate 84: tert-B utyl 6-bromo-1-oxo-3,4-dihydroisoquinoline-2(1H)-carboxylate 

0 

Boc,N~ 
~Br 

[00419] A. 6-Bromo-3,4-dihydroisoquinolin-1(2H)-one. To a stirred solution of 5-bromo-

2,3-dihydro-1H-inden-1-one (10 g, 47.6 mmol) in a mixture of methyl sulfonic acid and 

dichloromethane (v/v = 1:1, 100 mL) was added sodium azide (6 g, 95.2 mmol) in portionwise 

between 22 °C and 29 °C. When the addition was completed, the mixture was stirred at room 

temperature for 16 h, cooled to 0 °C, and neutralized by the addition of 5N sodium hydroxide 
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aqueous solution. The aqueous layer was extracted with dichloromethane (250 mLx3). The 

combined organic layers were washed with water (100 mLx3) and brine (100 mLx3), dried over 

anhydrous sodium sulfate, concentrated, and purified on silica gel column (eluting with 

10-33.3% ethyl acetate in petroleum ether) to give 6-bromo-3,4-dihydroisoquinolin-1(2H)-one 

(2.1 g, 19.6% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.03 (s 1H), 7.75 (d, J=8.0 Hz, 

IH), 7.54 (d, J=8.0 Hz, 1H), 7.51 (s, 1H), 3.35 (t, J=6.4 Hz, 2H), 2.90 (d, J=6.4 Hz, 2H). 

[00420] B. tert-Butyl 6-bromo-1-oxo-3,4-dihydroisoquinoline-2(1H)-carboxylate. A 

mixture of6-bromo-3,4-dihydroisoquinolin-1(2H)-one (600 mg, 2.67 mmol) and di-tert-butyl 

dicarbonate (872 mg, 4.0 mmol) in dichloromethane (50 mL) was added N,N-dimethylpyridin-4-

amine ( 49 mg, 0.40 mmol), and the resulting mixture was stirred at room temperature overnight. 

The reaction mixture was concentrated under reduced pressure, and the residue was purified on 

silica gel column (eluting with 10% ethyl acetate in petroleum ether) to give tert-butyl6-bromo-

1-oxo-3,4-dihydroisoquinoline-2(1H)-carboxylate (730 mg, 84.2% yield) as a solid. 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 7.86 (d, J=8.8 Hz, 1H), 7.61 (d, J=8.0 Hz, 1H), 7.58 (s, 1H), 3.88 

(t, J=7.2 Hz, 2H), 3.00 (d, J=6.0 Hz, 2H), 1.49 (s, 9H). 

Intermediate 85: 5-Amino-2-(2-(tert-butyldimethylsilyloxy)ethyl)isoindolin-1-one 

NH2 

TBS,0~cf5 
0 

[00421] A. 2-(tert-Butyldimethylsilyloxy)ethanamine. To a solution of2-aminoethanol 

(6.12 g, 0.1 mol) and tert-butylchlorodimethylsilane (18.22 g, 0.12 mol) in dichloromethane 

(200 mL) was added dropwise a solution oftriethylamine (46 mL, 0.3 mol) and 4-

(dimethylamino)pyridine (68 mg) in dichloromethane (100 mL) at 0 °C. After the addition, the 

mixture was stirred at room temperature for 24 h. Water was added, and the organic layer was 

washed with saturated aqueous sodium chloride solution, and dried over anhydrous sodium 

sulfate. The solvent was evaporated under reduced pressure to give the crude product, which 

was used for the next step directly. 

[00422] B. 2-(2-(tert-Butyldimethylsilyloxy)ethyl)-5-nitroisoindolin-1-one. To a mixture of 

methyl2-(bromomethyl)-4-nitrobenzoate (2.0 g, 7.3 mmol) in methanol (30 mL) was added 
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2-(tert-butyldimethylsilyloxy)ethanamine (3.5 g, 20 mmol). The mixture was refluxed for 6 h. 

The reaction mixture was concentrated, and the residue was purified by column chromatography 

on silica gel (eluting with 10% ethyl acetate in petroleum ether) to give 2-(2-(tert

butyldimethylsilyloxy)ethyl)-5-nitroisoindolin-1-one as a white solid (1.1 g, 44.9% yield). 

[00423] C. 5-Amino-2-(2-(tert-butyldimethylsilyloxy)ethyl)isoindolin-1-one. A mixture of 

2-(2-(tert-butyldimethylsilyloxy)ethyl)-5-nitroisoindolin-1-one (1.1 g, 3.27 mmol) and 10% 

palladium on activated carbon (0.2 g) in methanol (10 mL) was hydrogenated under 

1 atmosphere of hydrogen (using a balloon) at 30 °C for 1.5 h. The reaction mixture was filtered, 

and the filtrate was concentrated under reduced pressure. The residue was purified by column 

chromatography on silica gel (eluting with 20-30% ethyl acetate in petroleum ether) to give 

5-amino-2-(2-(tert-butyldimethyl silyloxy)ethyl)isoindolin-1-one (600 mg, 60% yield). 
1H NMR (400 MHz, DMSO-d6) ()(ppm) 7.29 (d, J=8.0 Hz, 1H), 6.61 (m, 2H), 5.71 (s, 2H), 4.34 

(s, 2H), 3.74 (t, J=6.4 Hz, 2H), 3.50 (t, J=6.4 Hz, 2H), 0.83 (s, 9H), 0.00 (s, 6H). 

Intermediate 86: 6-Amino-2-(2-(tert-butyldimethylsilyloxy)ethyl)isoindolin-1-one RNH, 
~0 

TBS-0 

[00424] A. 2-(2-(tert-Butyldimethylsilyloxy)ethyl)-6-nitroisoindolin-1-one. The crude 

methyl 2-(bromomethyl)-5-nitrobenzoate (2.2 g), 2-(tert-butyldimethylsilyloxy)ethanamine 

(1 0.5 g, 60 mmol) was dissolved in methanol, and the mixture was stirred at room temperature 

overnight. The precipitates were filtered and washed with ethanol to give 2-(2-(tert

butyldimethylsilyloxy)ethyl)-6-nitroisoindolin-1-one (800 mg, 32 % yield) as a solid. MS (ESD: 

m/z 337.1 [M+1t. 

[00425] B. 6-Amino-2-(2-(tert-butyldimethylsilyloxy)ethyl)isoindolin-1-one. A mixture of 

2-(2-(tert-butyldimethylsilyloxy)ethyl)-6-nitroisoindolin-1-one (900 mg, 2.67 mmol) and 10 % 

palladium on activated carbon (90 mg) in methanol (50 mL) was hydrogenated under 1 

atmosphere of hydrogen at room temperature overnight. The catalyst was filtered off, and the 

filtrate was concentrated to give 6-amino-2-(2-(tert-butyldimethylsilyloxy)ethyl)isoindolin-1-one 

(500 mg, 60.9% yield). MS (ESD: m!z 307.2 [M+1( 
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Intermediate 87: 6-Bromo-1-(2-(tert-butyldimethylsilyloxy )ethyl)indoline-2,3-dione 

0 

Br 

[00426] A. 6-Bromo-1-(2-(tert-butyldimethylsilyloxy)ethyl)indoline-2,3-dione. A solution 

of 6-bromoindoline-2,3-dione ( 4.5 g, 20 mmol) in N,N-dimethylformamide (20 mL) was added 

potassium carbonate (4.14 g, 30 mmol), and (2-bromoethoxy)(tert-butyl)dimethylsilane (5.95 g, 

25 mmol) dropwise with stirring. After stirring for 2 h, the reaction mixture was poured into ice 

water (400 mL), and extracted with ethyl acetate (200 mL). The organic layer was dried with 

sodium sulfate, concentrated, and purified with column chromatography on silica gel (eluting 

with 10% ethyl acetate in petroleum ether) to give 6-bromo-1-(2-(tert

butyldimethylsilyloxy)ethyl)indoline -2,3-dione (3 .2 g, 41.7 % yield) as a red solid. 

Intermediate 88: 6-Bromo-1-ethyl.;.3-methyl-1H-indazole -HBr 
N-N 

) 
[00427] A. 6-Bromo-1-ethyl-3-methyl-1H-indazole. To a solution of 6-bromo-3-methyl-1H

indazole (2 g, 9.5 mrnol) in N,N-dimethylformamide (30 mL) was added sodium hydride (60% 

in mineral oil, 0.23 g, 11.4 mrnol) in portions at 0 °C. After the addition, the mixture was stirred 

for 30 min. at 0 °C, iodoethane (1.48 g, 19.4 mmol) was added, and the resulting mixture was 

stirred at room temperature overnight. The reaction was quenched by the addition of water 

(50 mL), and the mixture was extracted with ethyl acetate. The combined organic layers were 

washed with brine, dried over sodium sulfate, evaporated, and purified on silica gel column 

(eluting with 5-10% ethyl acetate in petroleum ether) to give 6-bromo-1-ethyl-3-methyl-lH

indazole (1.2 g, 53% yield) as yellow oil. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 

7.39 (m, 2H), 7.07 (m, 1H), 4.20 (s, 2H), 2.40 (s, 3H), 1.32 (s, 3H). 
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Intermediate 89: 6-Bromo-1-(2-(tert-butyldimethylsilyloxy)ethyl)-3-methyl-1H-indazole 

(YBr 

-{Y o--TBS 
N--NV 

[00428] A. 6-Bromo-1-(2-(tert-butyldimethylsilyloxy)ethyl)-3-methyi-1H-indazole. To a 

solution of6-bromo-3-methyl-1H-indazole (2.1 g, 10 mmol) in N,N-dimethylformamide (50 mL) 

was added sodium hydride (440 mg, 11 mmol) in portions at 0 °C. After stirring for 0.5 h, 

(2-bromoethoxy)(tert-butyl)dimethylsilane (2.38 g, 10 mmol) was added. The reaction mixture 

was stirred at room temperature overnight. Water (1 00 mL) was added, and the mixture was 

extracted with ethyl acetate (1 00 mLx3). The combined organic layer was washed with brine 

(200 mL), dried over sodium sulfate, concentrated, and purified on silica gel chromatography 

(eluting with 0-10% ethyl acetate in petroleum ether) to give 6-bromo-1-(2-(tert

butyldimethylsilyloxy)ethyl)-3-methyl-1H-indazole (1.5 g, 40.7% yield). MS (ESI): m/z 371.0 

[M+1t. 

Intermediate 90: 6-Iodo-4-methyl-1-( tetrahydro-2H-pyran-2-yl)-1H-indazole 

[00429] A. 6-Iodo-4-methyl-1-( tetrahydro-2H-pyran-2-yl)-1H-indazole. 6-Iodo-4-methyl-

1H-indazole (0.250g, 0.969mmol) was dissolved in tetrahydrofuran (10 mL) and 3,4-dihydro-

2H-pyran (0.133 mL, 1.453 mmol) and methane sulfonic acid (9.44 f..ll, 0.145 mmol) was added 

at room temperature under nitrogen. The reaction mixture was stirred at 75 °C overnight. Upon 

completion of reaction as indicated by LCMS the reaction mixture was diluted with 

triethylamine (0.5 mL) and condensed under reduced pressure. The crude mixture was purified 

by chromatography using a gradient of 0-50 % ethyl acetate in hexanes to give 6-iodo-4-methyl-

1-(tetrahydro-2H-pyran-2-yl)-1H-indazole as a white solid (0.336g, 99% yield); 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 8.16 (dd, J= 0.10, 0.93 Hz, 1H), 7.96- 8.03 (m, 1H), 7.29 (dd, 

J=0.63, 1.71 Hz, 1H), 5.84 (dd, J= 2.64, 9.71 Hz, 1H), 3.83- 3.90 (m, 1H), 3.71 - 3.81 (m, 1H), 
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2.29- 2.43 (m, lH), 1.99- 2.06 (m, lH), 1.88- 1.97 (m, lH), 1.65- 1.80 (m, lH), 1.52- 1.62 (m, 

2H); MS (ESI) m/z 343 [M+ 1 t 

Intermediate 91: 2-(Methoxymethyl)-1-tosyl-1H-benzo[d] imidazol-6-amine 

NH2 Ts,N9 
/o~N 

[00430] A. 2-(Methoxymethyl)-6-nitro-1H-benzo[d]imidazole. 4-Nitrobenzene-1 ,2-

diamine (1.5 g, 9.80 mmol) and 2-methoxyacetic acid (0.882 g, 9.80 mmol) were dissolved in 

4 M hydrochloric acid (20 mL, 80 mmol) and heated to 100 °C for 2h. The reaction was cooled 

to 0 °C and neutralized with 1M sodium hydroxide (80 mL). The resulting precipitate was 

filtered , and dried to give desire product as a light yellow solid which was then further purified 

by crystallization from ethyl acetate and hexane. The resulting solid was dried under high 

vacuum at 50 oc to give desired product as white solid (1.23 g, 60.6 % yield). MS (ESI) 

mlz 207.9 [M+It. 

[00431] B. 2-(Methoxymethyl)-5-nitro-1-tosyl-1H-benzo [d) imidazole. 

2-(Methoxymethyl)-5-nitro-lH-benzo[d)imidazole (1.23 g, 5.94 mmol) and 4-methylbenzene-1-

sulfonyl chloride (1.358 g, 7.12 mmol) were dissolved in tetrahydrofuran (50 mL) and sodium 

tert-butoxide (1.141 g, 11.87 mmol) was added. The mixture was stirred at room temperature for 

16h. The reaction mixture was poured into a separatory funnel containing water and 50 % ethyl 

acetate. The organic layer was concentrated on a rotary evaporator nearly to dryness and 

purified on silica column eluting with 0-50 % ethyl acetate in hexane. The fractions containing 

product were concentrated on a rotary evaporator to give the desired product as white solid 

(0.9 g, 42% yield). MS (ESI) m/z 362.3 [M+1t. 

[00432] C. 2-(Methoxymethyl)-1-tosyl-1H-benzo[d]imidazol-5-amine. 2-

(Methoxymethyl)-5-nitro-1-tosyl-lH-benzo[d)imidazole (0.9 g, 2.491 mmol) were dissolved in 

ethanol and purged with nitrogen. Palladium on activated carbon was added (0.530 g, 

0.498 mmol), the nitrogen was evacuated and the reaction was stirred under 1 atmosphere of 

hydrogen for 16 h. The reaction mixture was filtrated through Celite and washed with ethanol. 

The organic layer was concentrated on a rotary evaporator to dryness to give desired product as 
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purple solid, which was then crystallized from ethyl acetate in hexane to give the desired 

compound as a white solid (0.7 g, 85% yield). MS (ESI) rn/z 332.2[M+1t. 

Intermediate 92: 6-Bromo-1-isopropyl-1H-indazole 

Br,O:;> 
)-

[00433] A. 6-Bromo-1-isopropyi-1H-indazole. A solution/suspension of 6-bromo-1H

indazole (1 g, 5.08 rnmol), in N,N-dimethylformamide (5mL) was cooled to 0 °C followed by 

the addition of sodium hydride (0.244 g, 6.09 mmol). The reaction was left to stir for 10 min, 

then 2-iodopropane (0.609 mL, 6.09 mmol) was added. The reaction mixture was allowed to 

warm up to room temperature and stirred overnight. LCMS analysis showed only product. 

Water was added to the reaction mixture and the product was extracted with ethyl acetate twice, 

the organics were washed with brine then dried over sodium sulfate. The solvent was removed 

under vacuum. The crude oil was loaded onto a Biotage column and eluted with 0-100 % ethyl 

acetate in hexanes . The two regioisomers were colected and a series of NOEs were taken to 

determine the regioselectivity. The first peak to come out was the desired regioisomer 6-bromo-

1-isopropyl-1H-indazole (638 mg, 2.67 mmol, 52.6% yield) was collected as a clear oil. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 8.10 (s, 1H), 8.04 (s, 1H), 7.72 (d, J= 8.59 Hz, 1H), 

7.25 (dd, J= 1.76, 8.39 Hz, 1H), 5.02 (s, 1H), 1.46 (d, J= 6.64 Hz, 6H). MS (ESI): rn/z 241.2 

[M+1t. 

Intermediate 93: 6-Amino-2,3-dihydro-1,2-benzisothiazol-1,1-dioxide 

0 

H2N'():;#,"fo 
I NH 
~ 

[00434] A. 6-Nitro-1,2-benzisothiazol-3(2H)-one-1,1-dioxide. A mixture of periodic acid 

dihydrate ( 42 g, 0.184 mol), chromium (VI) oxide (0.23 g, 2.3 mmol) and 2-methyl-5-

nitrobenzenesulfonarnide (5g, 0.023 mol) in acetonitrile (100 mL) was refluxed until the 

oxidation was complete (monitored by TLC). Isopropyl alcohol (25 mL) was added dropwise. 

After the addition was complete, the mixture was heated to reflux for an additional 10 min, the 
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mixture was cooled to room temperature, filtered, and the solids were washed with acetone 

(60 mL). The filtrates were combined and concentrated under reduced pressure. The residue 

was triturated with sulfuric acid solution (2 N, 69 mL) and 6-nitro-1,2-benzisothiazol-3(2H)-one-

1,1-dioxide (2.5 g, 47.2% yield) was collected by filtration. 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 8.82 (s, lH), 8.57 (dd, J1=8.4 Hz, J2=2.0 Hz, lH), 8.0 (d, J=8.0 Hz, lH); MS (ESI): 

m/z 228.9 [M+ It. 
[00435] B. 6-Amino-1,2-benzisothiazol-3(2H)-one-1,1-dioxide. Platinum dioxide (259 mg, 

1.2 mmol) and 6-nitro-1,2-benzisothiazol-3(2H)-one-1,1-dioxide (lg, 4.4 mmol) were suspended 

in a mixture of ethanol (52 mL) and dimethylformamide (4 mL), and the mixture was stirred 

under atmosphere of hydrogen overnight. The mixture was filtered through celite, and the 

filtrate was evaporated under vacuum to give 6-amino-1,2-benzisothiazol-3(2H)-one-1,1-dioxide 

(700 mg, 80.6 % yield). 

[00436] C. 6-Amino-2,3-dihydro-1,2-benzisothiazol-1,1-dioxide. To a suspension of 

6-amino-1,2-benzisothiazol-3(2H)-one-1,1-dioxide (700 mg, 3.53 mmol) in a mixture of ethanol 

(39 mL), dimethylformamide (3 mL) and concentrated hydrochloric acid (10 mL) was added 

zinc dust (2.95 g, 31.8 mmol) in portions, and the reaction mixture was stirred at room 

temperature overnight. The mixture was basified with saturated sodium bicarbonate aqueous 

solution and solid sodium bicarbonate carefully, and the resulting mixture was extracted with 

ethyl acetate for three times. The combined organic layers was dried over anhydrous sodium 

sulfate and concentrated to give 6-amino-2,3-dihydro-1,2-benzisothiazol-1,1-dioxide as a solid 

(250 mg, 38.5% yield). 1H NMR (400 MHz, DMSO-d6): o (ppm) 7.53 (s, 1H), 7.12(d, 

J=8.4 Hz, 1H), 6.82 (dd, J1=8.4 Hz, J2=2.0 Hz, 1H), 6.77 (s, 2H), 4.16(d, J=3.2 Hz, 2H); 

MS (ESI): m/z 184.9 [M+ 1 t. 

Intermediate 94: tert-Butyl 6-amino-3,3-dimethyl-2-oxoindoline-1-carboxylate 

H2N~O 
Boc 

[00437] A. 2-Bromo-5-nitroaniline. To a solution of 2-bromoaniline (20 g, 0.117 mol) in 

concentrated sulfuric acid solution (120 rnL) was added potassium nitrate (11.8 g, 0.117mol) at 

0 °C in portions during 1.5 h. The mixture was stirred at the same temperature for O.Sh, and 
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neutralized with ammonia water (800 mL) to pH>S. The yellow precipitate was collected by 

filtration, washed with water (300 mLx3), and dried in vacuo to give 2-bromo-5-nitroaniline 

(25 g, 100% yield) as a yellow solid. 1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 7.62 

(m, 2H), 7.49 (dd, J1=2.4 Hz, J2=8A Hz, 1H), 4.46 (br s, 2H). 

(00438] B. N-(2-Bromo-5-nitrophenyl)methacrylamide. To a stirred solution of methacrylic 

acid (2.0 g, 23 mmol) in N,N-dimethyl-acetamide (15 mL) was added dropwise thionyl chloride 

(2.77 g, 23 mmol) at 0 °C under nitrogen, and the mixture was stirred for 0.5 hat this 

temperature. 2-Bromo-5-nitroaniline (5.0 g, 23 mmol) was added. The resulting mixture was 

stirred at room temperature overnight. Water (150 mL) was added. The yellow precipitate was 

collected by filtration, washed with water (50 mLx3), and dried in vacuo to give N-(2-bromo-5-

nitrophenyl)methacrylamide (5.2 g, 80% yield) as a yellow solid. 1H-NMR (400 MHz, 

DMSO-d6) 8 (ppm) 9.78 (s 1H), 8.50 (s 1H), 8.07 (m, 2H), 6.03 (s, 1H), 5.69 (s, 1H), 2.06 (s, 

3H). 

[00439] C. 3,3-Dimethyl-6-nitroindolin-2-one. A solution of N-(2-bromo-5-

nitrophenyl)methacrylamide (5.0 g, 17.6 mmol), diacetoxypalladium(II) (79 mg, 0.35 mmol), 

tetrabutylammonium bromide (5.7 g, 17.6 mmol), and triethylamine (6.1 mL, 44 mmol) in dry 

N,N-dimethylformamide (150 mL) under nitrogen was heated at 80 °C for 1 h. Sodium formate 

(1.2 g, 17.6 mmol) was added, and the mixture was stirred at 80 °C for 10 h. Water (600 mL) 

was added, and the mixture was extracted with ethyl acetate (400 mLx3). The combined organic 

layer was washed with brine, dried over sodium sulfate, concentrated, and purified by column 

chromatography on silica gel (eluting with 10-25% ethyl acetate in petroleum ether) to give 

3,3-dimethyl-6-nitroindolin-2-one (2.5 g, 69% yield) as a solid. 1H-NMR (400 MHz, 

DMSO-d6) 8 (ppm) 10.73 (s, 1H), 7.87 (m, 1H), 7.55 (m, 2H), 1.28 (s, 6H). 

[00440] D. tert-Butyl3,3-dimethyl-6-nitro-2-oxoindoline-1-carboxylate. To a solution of 

3,3-dimethyl-6-nitroindolin-2-one (250 mg, 1.21 mmol) in a solution of sodium bicarbonate 

(204 mg, 2.43 mmol) in tetrahydrofuran (10 mL) was added di-tert-butyl dicarbonate (529 mg, 

2.43 mmol) at 0 °C under nitrogen, and the mixture was stirred for 6 hat room temperature. The 

reaction mixture was poured into water, and the resulting mixture was extracted with ethyl 

acetate. The combined organic layer was washed with brine, dried over anhydrous sodium 

sulfate, and evaporated under reduced pressure. The residue was purified on silica gel column 

(eluting with 1-10% ethyl acetate in petroleum ether) to give tert-butyl3,3-dimethyl-6-nitro-2-

- 180-



wo 2010/027500 PCT/US2009/005020 

oxoindoline-1-carboxylate (290 mg, 78.4% yield). 1H NMR (400 MHz, CHLOROFORM-d) 

o (ppm) 8.70 (d, J=l.6 Hz, 1H), 8.04 (dd, J1=2.0 Hz, J2=8.0 Hz, 1H), 7.30 (d, J=8.0 Hz, 1H), 

1.61 (s, 9H), 1.40 (s, 6H). 

[00441] E. tert-Butyl6-amino-3,3-dimethyl-2-oxoindoline-1-carboxylate. To a solution of 

tert-butyl3,3-dimethyl-6-nitro-2-oxoindoline-1-carboxylate (0.29 g, 0.95 mmol) in methanol 

(5 mL) was added 10% palladium on activated carbon (0.15 g), and the mixture was 

hydrogenated under 1 atmosphere of hydrogen at room temperature for 3 h. When TLC (50% 

ethyl acetate in petroleum ether) showed the starting material was consumed, the reaction 

mixture was filtered, and the filtrate was concentrated to give tert-butyl 6-amino-3,3-dimethyl-2-

oxoindoline-1-carboxylate (230 mg, 88% yield). MS (ESI): mlz 277.1 [M+1t. 

Intermediate 95: 6-Iodo-3,3-dimethyl-1-((2-(trimethylsilyl)ethoxy)methyl)indolin-2-one 

[00442] A. 6-Amino-3,3-dimethylindolin-2-one. A mixture of 3,3-dimethyl-6-nitroindolin-2-

one (2.5 g, 12.1 mmol) and 10% palladium on carbon (50% wet, w/w, 250 mg) in a mixture of 

methanol and ethyl acetate (v:v=1:1, 20 mL) was hydrogenated under 1 atmosphere ofhydrogen 

at room temperature for 3 h. The catalyst was filtered off, and the filtrate was concentrated 

under vacuum to give 6-amino-3,3-dimethylindolin-2-one (2.0 g, 95 % yield). 

[00443] B. 6-Iodo-3,3-dimethylindolin-2-one. To a solution of 6-amino-3,3-dimethylindolin-

2-one (1.04 g, 5.9 mmol) in hydrochloric acid (3 M, 30 mL) was added sodium nitrite ( 406 mg, 

5.9 mmol) at 0 °C. After stirring for 0.5 h, a solution of potassium iodide (978 mg, 5.9 mmol) 

was added dropwise, and the reaction mixture was stirred at 0 °C for 2 h. The reaction mixture 

was neutralized with sodium carbonate, and extracted with ethyl acetate. The organic layer was 

combined, dried over sodium sulfate, filtered, and concentrate to give the crude product, which 

was purified by chromatography on silica gel (eluting with 10 % ethyl acetate in petroleum 

ether) to give 6-iodo-3,3-dimethylindolin-2-one as a pale yellow solid (780 mg, yield 46%); 

MS (ESD: mlz 287.9 [M+1t. 

[00444] C. 6-Iodo-3,3-dimethyl-1-((2-(trimethylsilyl)ethoxy)methyl)indolin-2-one. To a 

solution of 6-iodo-3,3-dimethylindolin-2-one (780 mg, 2. 7 mmol) inN ,N-dimethylformamide 
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(20 mL) was added sodium hydride (162 mg, 4.1 mmol, 60% in mineral oil) in portions at 0 °C. 

The mixture was stirred for 0.5 hat 0 °C, and (2-(chloromethoxy)ethyl)trimethylsilane (678 mg, 

4.1 mmol) was added. The resulting mixture was stirred at room temperature for 2 h. The 

reaction was quenched by the addition of ammonium chloride solution (30 mL), and the mixture 

was extracted with ethyl acetate. The combined organic layer was washed with brine, dried over 

sodium sulfate, and evaporated. The residue was purified on silica gel column (eluting with 

10% ethyl acetate in petroleum ether) to give 6-iodo-3,3-dimethyl-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-2-one (950 mg, 84% yield) as yellow oil. 1H NMR 

(300 MHz, CHLOROFORM-d) o (ppm) 7.47 (d, J=7.8 Hz, 1H), 7.44 (s, 1H), 6.99 (d, J=7.8 Hz, 

1H), 5.16 (s, 2H), 3.57 (t, J=8.1 Hz, 2H), 1.41 (s, 6H), 0.96 (t, J=8.1 Hz, 2H), 0 (s, 9H). 

Intermediate 96: 4-Iodo-3-methoxy-N-methylbenzamide 

1
¢7H 

_.......a 

[00445] A. 4-Iodo-3-methoxybenzoic acid. A solution of sodium nitrite (1.7 g, 24.4 mmol) 

in water (3.5 mL) was added slowly to a stirred solution of 4-amino-3-methoxybenzoic acid 

(4.0 g, 23.9 mmol) in a mixture of water (61 mL) and concentrated hydrochloric acid (18 mL) at 

0 °C. After stirring for 1 hat 0 °C, sodium iodide (3.67 g, 24.4 mmol) was added. The resultant 

mixture was warmed slowly to room temperature for 5 min., and heated at 60 °C for 2 h. After 

cooling down to room temperature, the precipitate was collected by filtration and washed with 

water to give 4-iodo-3-methoxybenzoic acid ( 4.0 g, 60.1 %yield). 1H NMR ( 400 MHz, 

DMSO-d6) o (ppm) 7.92 (d, J=8.0 Hz, 1H), 7.42 (d, J=l.6 Hz, 1H), 7.31 (dd, J1=7.6 Hz, 

J2=1.6 Hz, 1H), 2.27 (s, 3H). 

[00446] B. 4-Iodo-3-methoxy-N-methylbenzamide. N,N-Dimethylformamide (0.1 mL) was 

added to a solution of 4-iodo-3-methoxybenzoic acid (2.0 g, 7 .2mmol) in sulfuryl dichloride 

(20 mL), and the mixture was heated to reflux for 2h. The excess sulfuryl dichloride was 

removed under reduced pressure to give the crude product 4-iodo-3-methoxy-benzoyl chloride. 

To a solution of methyl amine (0.72 g, 10.8 mmol) and triethylamine (2.18 g, 21.6 mmol) in 

dichloromethane (20 mL) was added dropwise a solution of the above 4-iodo-3-methoxy-
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benzoyl chloride in dichloromethane (15 mL) at 0 °C. After the reaction was completed, water 

was added, the organic layer was separated, dried over sodium sulfate evaporated to give the 

crude product, which was purified on silica gel column (eluting with 10-17 % ethyl acetate in 

petroleum ether) to give 4-iodo-3-methoxy-N-methylbenzamide (0.92 g, 46% yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 7.92 (d, J=8.0 Hz, 1H), 7.42 (d, J=5.6 Hz, 1H), 7.31 (dd, 

J1=8.0 Hz, J2=2.0 Hz, 1H), 3.88 (s, 3H). 

Intermediate 97: 5-(3-Bromophenyl)-1-( (2-( trimethylsilyl)ethoxy)methyl)-1H-imidazole 

SEM, yCN 
Br 

[00447] 5-(3-Bromophenyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-lH-imidazole. To a 

stirred solution of 5-(3-bromophenyl)-1H-imidazole (1 g, 4.5 mmol) in anhydrous N,N

dimethylformamide (20 mL) was added sodium hydride (60% in mineral oil, 160 mg, 4.7 mmol) 

at 0 °C, and the mixture was stirred at this temperature for 0.5 h. A solution of 

(2-(chloromethoxy)ethyl)trimethylsilane (0.9 mL, 5.36 mmol) in N,N-dimethylformamide 

( 5 mL) was added dropwise, and the resulting mixture was stirred at room temperature for 4 h. 

When the starting material was consumed, the reaction was quenched with water. The mixture 

was extracted with ethyl acetate, and the combined organic layer was washed with brine, dried 

over anhydrous sodium sulfate, and evaporated in vacuo. The residue was purified on silica gel 

column (eluting with 5-10 % ethyl acetate in petroleum ether) to give 5-(3-bromophenyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-imidazole (1.1 mg, 69.6% yield) as a yellow solid. MS 

(ESI): mlz 353.0 [M+1t. 

Intermediate 98: (R)-Piperidin-3-ylmethanol 
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[00448] A. (R)-Piperidin-3-ylmethanol. (R)-Piperidine-3-carboxylic acid (2 g, 15.49 mmol) 

was added to tetrahydrofuran (20 mL). To the suspension was added lithium aluminum hydride 

(23.23 mL, 23.23 mmol, 1M solution in tetrahydrofuran) dropwise and then heated to 60 °C for 

18 h under nitrogen. The reaction was cooled and quenched with sodium sulfate hepta-hydrate 

(0.5 g). The mixture was stirred at room temperature for 2 hand then filtered. The filtrate was 

past through ion-exchange column (Strata-XC) and then released with 2M ammonia in methanol. 

The solution was concentrated to give a clear oil, (0.55 g, 4.78 mmol, 30.8% yield). MS (ESI) 

mlz 116.2 [M+ 1( 

[00449] (S)-Piperidin-3-ylmethanol was synthesized following the same procedure starting 

with (S)-piperidine-3-carboxylic acid. 

Intermediate 99: (S)-Piperidine-3-carboxamide hydrochloride Ho 
oANH2 

[00450] A. (S)-1-(tert-Butoxycarbonyl)piperidine-3-carboxylic acid. (S)-Piperidine-3-

carboxylic acid (1 g, 7.74 mmol) was added with ethanol (50 mL) and N,N-dimethylformamide 

(1 mL) follow with di-tert-butyl dicarbonate (2.157 mL, 9.29 mmol) and then stirred at room 

temperature for 16 h. The reaction was concentrated and then purified by silica gel 

chromatography (0-100% ethyl acetate in hexanes) to give a white solid, (1.6 g, 6.98 mmol, 

90% yield). MS (ESI) m/z 230.4 [M+1t. 

[00451] B. (S)-Piperidine-3-carboxamide hydrochloride. (S)-1-(tert

Butoxycarbonyl)piperidine-3-carboxylic acid (1.6 g, 6.98 mmol) was added with acetonitrile 

(70 mL), triethylamine (2.92 mL, 20.94 mmol), and 0-benzotriazole-N,N,N',N'-tetramethyl

uronium-hexafluoro-phosphate (2.91 g, 7.68 mmol). The reaction and stirred at room 

temperature for 5 min. Then ammonium chloride (0.747 g, 13.96 mmol) was added and stirred 

at room temperature for 20 min. The reaction was concentrated under vacuo and then purified 

by silica gel chromatography (0-100% ethyl acetate in hexanes). Product fractions were 

concentrated and then treated with 4N hydrogen chloride in dioxane (5 mL). The solution was 

stirred at room temperature for 1 h and then concentrated. The residue was filtered and rinsed 
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with ethyl acetate to give a white solid (0.32 g, 1.944 mmol, 27.9% yield). MS (ESI) mlz 129.0 

[M+It. 

[00452] (R)-Piperidine-3-carboxamide hydrochloride was synthesized following the same 

procedure using (R)-piperidine-3-carboxylic acid as starting material. 

Intermediate 100: 5-Bromo-1-tosyl-1H-pyrrolo[2,3-b]pyridine 

M,P 
Br~~- 0~~ 

[00453] A. 5-Bromo-1-tosyl-1H-pyrrolo[2,3-b]pyridine. A stirred solution of 5-bromo-1H

pyrrolo[2,3-b]pyridine (0.682 g, 3.46 mmol) in tetrahydrofuran (10 mL) was cooled to -50 oc 
under nitrogen. p-Toluenesulfonyl chloride (0.693 g, 3.63 mmol) was added and the resulting 

mixture was stirred at -50 °C until all of the p-toluenesulfonyl chloride had dissolved. Sodium 

hydride (0.1 00 g, 4.15 mmol) was added to give a cloudy orange mixture. The resulting mixture 

was slowly warmed to 0 °C over 40 min and then aqueous ammonium hydroxide was added to 

quench the reaction. The resulting mixture was diluted with water and ethyl acetate and shaken 

in a separatory funnel. The layers were separated and the organics were washed with brine, dried 

over magnesium sulfate, filtered, and concentrated on a rotary evaporator. The residue was 

dissolved in dichloromethane and purified using flash chromatography (Biotage) (2-40 % ethyl 

acetate in hexane) to give the desired product (1.133 g, 3.23 mmol, 93% yield) as a white solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 8.47 (d, J= 2.34 Hz, 1H), 8.33 (d, J= 2.34 Hz, 1H), 

7.92- 8.02 (m, 3H), 7.43 (d, J= 8.20 Hz, 2H), 6.80 (d, J= 3.90 Hz, 1H), 2.35 (s, 3H); MS (ESI) 

mlz 351.1 [Mt, 353.2 [M+2t. 

Intermediate 101: 6-Bromo-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole 

[00454] A. 6-Bromo-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole. 6-Bromo-3-

methyl-1H-indazole (2.5 g, 11.85 mmol), tetrahydrofuran (20.0 mL),p-toluenesulfonic acid 
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monohydrate (0.113 g, 0.592 mmol), 3,4-dihydro-2H-pyran (1.625 mL, 17.77 mmol), and 

magnesium sulfate (1.426 g, 11.85 mmol) were added to a microwave vial, sealed, and heated to 

70 °C for 4h. The reaction was filtered, concentrated, and then purified via silica gel 

chromatography on an Emrys Biotage SP1 (eluting with 0-50% ethyl acetate in hexanes). The 

desired fractions were combined and organic volatiles removed under reduced pressure to afford 

6-bromo-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (1.6103 g, 5.46 mmol, 46.1 % 

yield), as a white solid. MS (ESI) m/z 295.2 [Mt, 297.2 [M+2] +. 

Intermediate 102: 6-Bromo-3-methyl-1-tosyl-1H-indazole 

[00455] A. 6-Bromo-3-methyl-1-tosyl-1H-indazole. A stirred mixture of6-bromo-3-

methyl-1H-indazo1e (2.33 g, 11.04 mmol) andp-toluenesulfonyl chloride (2.126 g, 11.15 mmol) 

in 1,4-dioxane (25 mL) under nitrogen was heated briefly with a heat gun until all the solids 

dissolved. The resulting clear amber-colored solution was cooled with an ice water bath. 

Sodium hydride (0.318 g, 13.25 mmol) was added, the cold bath was removed, and the resulting 

mixture was stirred at room temperature under nitrogen for 1 h. Saturated aqueous ammonium 

chloride (2 mL) was added followed by water (40 mL). Solids were collected by vacuum 

filtration and washed with water. The solids were then washed with 50 % diethyl ether in hexane 

(50 mL) and dried under vacuum to give the desired product (3.66 g, 10.02 mmol, 91% yield) as 

an off-white solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.23 (d, J= 1.56 Hz, 1H), 

7.76-7.87 (m, 3H), 7.60 (dd, J=·l.56, 8.59 Hz, 1H), 7.41 (d, J= 8.20 Hz, 2H), 2.48 (s, 3H), 

2.34 (s, 3H); MS (ESI) mlz 365.2 [Mt, 367.1 [M+2t. 

Intermediate 103: 8-Methylene-1,4-dioxaspiro[4.5)decane 

Q 
\_j 
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[00456] A. 8-Methylene-1,4-dioxaspiro[4.5]decane. To a suspension of 

methyltriphenylphosphonium bromide (9 .15 g, 25.6 mmol) in dry tetrahydrofuran (88 mL) ·at 

0 oc was added dropwise n-butyllithium (16.65 mL, 26.6 mmol, 1.6 M solution in hexanes) with 

vigorous stirring. The suspension became bright orange and clear. The reaction was warmed to 

room temperature over 1 h before a solution of 1,4-dioxaspiro[4.5]decan-8-one (4.0 g, 

25.6 mmol) in dry tetrahydrofuran (10 mL) was added at room temperature. After addition, a 

yellow precipitate formed slowly. The reaction was stirred overnight at room temperature. The 

reaction mixture was filtered and the solid was washed with hexanes. The filtrate was evaporated 

to dryness and the residue was purified by biotage column chromatography (eluting with 5-15 % 

ethyl acetate in hexanes). 8-Methylene-1,4-dioxaspiro[4.5]decane (3.1 g, 20.10 mrnol, 78% 

yield) was isolated as a colorless oil. 1H NMR (400 MHz, DMSO-d6) ()(ppm) 4.66 (s, 2H), 3.87 

(s, 4H), 2.11 - 2.25 (m, 4H), 1.50 - 1.66 (m, 4H). 

Intermediate 104: 3-Chloro-5-hydroxyphenylboronic acid 

H0,
8

_...0H 

HO~CI 
[00457] A. 1-Bromo-3-chloro-5-methoxybenzene. To a solution of 1-bromo-3-chloro-5-

fluorobenzene (1 0 g, 48 mrnol) in methanol (250 mL) was added sodium methoxide (5.18 g, 

96 mrnol) at room temperature under nitrogen, and the mixture was refluxed for 24 h. The 

reaction mixture was evaporated under reduced pressure and the residue was dissolved in ethyl 

acetate. The organic solution was washed with water and brine, dried over anhydrous sodium 

sulfate, and evaporated in vacuo to give 1-bromo-3-chloro-5-methoxybenzene (4 g, 36% yield) 

as a white solid. 

[00458] B. 3-Chloro-5-methoxyphenylboronic acid. To a stirred solution of 1-bromo-3-

chloro-5-methoxybenzene (4.0 g, 18 mrnol) in tetrahydrofuran (50 mL) was added dropwise 

n-butyllithium (0.76 mL, 1.9 mmol, 2.5 Min hexane) at -78 °C under nitrogen. After the mixture 

was stirred for 1 h at this temperature, trimethyl borate (5.68 g, 54 mrnol) was added. The 

resulting mixture was stirred at room temperature overnight. Water (100 mL) was added 

dropwise, then concentrated hydrochloric acid was added to adjust the pH = 3. The organic 

solution was removed in vacuo, and the aqueous layer was extracted with ethyl acetate. The 
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combined organic layer was washed with brine, dried over anhydrous sodium sulfate, and 

evaporated in vacuo to give the crude product, which was washed with ether to afford 3-chloro-

5-methoxyphenylboronic acid (1.2 g, 36% yield) as a white solid. 1H-NMR (400 MHz, 

DMSO-d6) 8 (ppm) 8.26 (br s lH), 7.36 (s, lH), 7.30 (s, lH), 7.04 (m, lH), 3.74 (s, 3H). 

[00459] C. 3-Chloro-5-hydroxyphenylboronic acid. To a stirred solution of3-chloro-5-

methoxyphenylboronic acid (1.2 g, 66 mmol) in dichloromethane (20 mL) was added dropwise 

tribromoborane ( 4.8 g, 20 mmol) at -78 °C, and the mixture was stirred at room temperature 

overnight. The mixture was quenched with methanol at -78 °C, warmed to room temperature, 

and concentrated in vacuo. The residue was diluted with water, and the aqueous layer was 

extracted with ethyl acetate. The combined organic layer was washed with brine, dried over 

anhydrous sodium sulfate, and evaporated in vacuo to give 3-chloro-5-hydroxyphenylboronic 

acid (1.08 g, 95% yield) as a white solid. 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 9.71 (br s 

lH), 8.14 (br s, 2H), 7.35 (s, lH), 7.21 (s, lH), 6.82 (s, 1H). 

(00460] 

Intermediate 105: 5-Methyl-6-morpholinopyridin-3-amine 

Mel("YNH2 

~-·~ fN N o-J 
A. 4-(3-Methyl-5-nitropyridin-2-yl)morpholine. 2-Chloro-3-methyl-5-

nitropyridine (5 g, 29.0 mmol), potassium carbonate (8.01 g, 57.9 mmol), dimethylsulfoxide 

(20 mL), and morpholine (5.05 mL, 57.9 mmol) were heated together to 80 °C for 16h. The 

reaction was diluted with water, filtered, and then dried to give 4-(3-methyl-5-nitropyridin-2-

yl)morpholine (7.1 g, 31.8 mmol, 110% yield) as bright yellow solid. 1H NMR (400MHz, 

DMSO-d6) 8 (ppm) 8.91 (d, J= 2.7 Hz, lH), 8.24 (dd, J= 0.8, 2.7 Hz, lH), 3.67-3.76 (m, 4H), 

3.44 (m, 4H), 2.34 (s, 3H). MS (ESI) mlz 224.2 [M+ It. 
(00461] B. 5-Methyl-6-morpholinopyridin-3-amine. 4-(3-Methyl-5-nitropyridin-2-

yl)morpholine (6.47 g, 29 mmol) was added with 4N hydrogen chloride in dioxane (4 mL), 10% 

palladium on carbon (100 mg), methanol (60 mL), and then shaken in a Parr hydrogenator under 

40 psi of hydrogen for 16h. The reaction was filtered through celite, concentrated, and then 

purified over silica gel (0-1 00 % methanol in ethyl acetate) and dried to a tan solid to provide 

5-methyl-6-morpholinopyridin-3-amine, as a hydrochloride salt (2. 7 g, 11.75 mmol, 40.5 % 

- 188-



wo 2010/027500 PCT/US2009/005020 

yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 2.29 (s, 3H) 3.08-3.16 (m, 4H) 3.69-3.79 (m, 

4H) 7.51 (d, J=2.34 Hz, 1H) 7.78 (br s, 1H). MS (ESD mlz 194.1 [M+1t. 

Intermediate 106: tert-Butyl 6-amino-3,3,4-trimethyl-2-oxoindoline-1-carboxylate 

[00462] A. 2-Bromo-3-methyl-5-nitroaniline. 2-Bromo-3-methylaniline ( 4.420 g, 

23.76 mmol) was dissolved into sulfuric acid (25 mL, 469 mmol) at room temperature using 

sonication. The solution was cooled to 0 °C, and potassium nitrate (2.62 g, 25.9 mmol) was 

added in one portion. The solution became brown over time. LCMS after 45 min showed~ 10:1 

product:starting material. Another portion of potassium nitrate (240 mg, 2.374 mmol) was added. 

After 2 h, the reaction was poured slowly into a mixture of 100 mL ammonium hydroxide 

solution and crushed ice, maintaining the temperature below room temperature using additional 

crushed ice. The reddish-yellow solid was collected by filtration and dried in a vacuum oven at 

60 °C for 16 h to provide the desired 2-bromo-3-methyl-5-nitroaniline (5.3792 g, 23.28 mmol, 

98 % yield). 1 H NMR of the crude product showed two regioisomers of nitration, with the 

desired regioisomer being ~85% of the mixture. The crude nitroaniline was carried on directly to 

the next reaction. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.94 (s, 1H), 7.85 (d, 

J=8.98 Hz, 1H), 7.48 (d, J=2.34 Hz, lH), 7.44 (d, J=2.73 Hz, 1H), 4.46 (br s, 2H), 2.46 (s, 3H); 

MS (ESD: rnlz 233.2 [M+1t. 

[00463] B. N-(2-Bromo-3-methyl-5-nitrophenyl)methacrylamide. Methacrylic acid 

(1.961 mL, 23.12 mmol) was weighed into a 200 mL flask and dissolved into dry 

N,N-dimethylacetamide (30 mL). The solution was cooled to 0 oc and thionyl chloride (1.70 mL, 

23.29 mmol) was added dropwise over 1 min. The solution was stirred for 20 min, and 2-bromo-

3-methyl-5-nitroaniline (3.8150 g, 16.51 mmol) was then added as a solid. After 30 min, the cold 

bath was removed. After 1 h, LCMS analysis showed a strong product peak. Water (~100 mL) 

was added causing precipitation of brown solid. The solid was collected by vacuum filtration in a 

60 mL medium fritted funnel, then dried in a vacuum oven at 60 °C for 2 h to provide the crude 
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N-(2-bromo-3-methyl-5-nitrophenyl)methacrylamide ( 4.5198 g, 15.11 mmol, 92% yield). 

MS (ESI): rn/z 299.4 [M+1t. 

[00464] C. 3,3,4-Trimethyl-6-nitroindolin-2-one. N-(2-bromo-3-methyl-5-

nitrophenyl)methacrylamide (2.5451 g, 8.51 mmol), palladium (II) acetate (1 06.4 mg, 

0.474 mmol), tetrabutylammonium bromide (2.80 g, 8.69 mmol), and .N,N-dimethylformamide 

(24 mL) were added to a 200 mL flask, which was then capped with a septum and flushed with 

nitrogen . .N,N-dimethylformamide (24 mL) was added via syringe, and nitrogen was bubbled 

through the solution through a needle for 5 min. Triethylamine (3.0 mL, 21.52 mmol) was added 

via syringe, and the vial was placed to stir in an 80 °C oil bath for 30 min. The cap was then 

briefly removed and sodium formate (0.675 g, 9.93 mmol) was added to the hot reaction. The 

vial was then capped, nitrogen was bubbled through the solution for 2 min using a needle, and 

the reaction was placed to stir at 80 °C for 15 h. The reaction was filtered through celite and 

concentrated to a brown oil. Flash chromatography over silica gel provided the desired 

3,3,4-trimethyl-6-nitroindolin-2-one (0.9092 g, 4.13 mmol, 48.5% yield). 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 8.44 (br s, 1H), 7.76 (d, J=l.56 Hz, 1H), 7.61 (d, J=l.95 Hz, 1H), 

2.50 (s, 3H), 1.52 (s, 6H). MS (ESI): rn/z 221.4 [M+1t. 

[00465] D. tert-Butyl 3,3,4-trimethyl-6-nitro-2-oxoindoline-1-carboxylate. 

3,3,4-Trimethyl-6-nitroindolin-2-one (0.9092 g, 4.13 mmol), di-tert-butyl dicarbonate 

(1.602 mL, 6.90 mmol), tetrahydrofuran (10 mL) and sodium bicarbonate (748.8 mg, 8.91 mmol) 

were placed in a 100 mL flask. 4-(Dimethylamino)pyridine (51.8 mg, 0.424 mmol) was added, 

and the loosely capped flask was left to stir hard at 60 °C in an oil bath. After 1.5 h, the reaction 

was diluted with ethyl acetate and 10% citric acid. Using some brine to break up the emulsion, 

the organic layer was removed and the aqueous layer extracted with ethyl acetate. The combined 

organic solutions were dried over magnesium sulfate, filtered and concentrated. Flash 

chromatography over silica gel eluting 0-25% ethyl acetate in hexanes provided the desired 

tert-butyl3,3,4-trimethyl-6-nitro-2-oxoindoline-1-carboxylate (1.1263 g, 3.52 mmol, 85% 

yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.64 (d, J=1.95 Hz, 1H), 7.87 (d, 

J=1.56 Hz, 1H), 2.52 (s, 3H), 1.68 (s, 9H), 1.55 (s, 6H). MS (ESI): rn/z 265.2 [M+1t. 

[00466] E. tert-Butyl 6-amino-3,3,4-trimethyl-2-oxoindoline-1-carboxylate. 10% 

Palladium on carbon (72.3 mg, 0.068 mmol) and tert-butyl3,3,4-trimethyl-6-nitro-2-

oxoindoline-1-carboxylate (1.1263 g, 3.52 mmol) were dissolved into ethyl acetate (15 mL). The 
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flask was flushed with hydrogen and left to stir under a hydrogen balloon for 3 days, then filtered 

through celite and concentrated to provide the desired tert-butyl 6-amino-3,3,4-trimethyl-2-

oxoindoline-1-carboxylate (1.0589 g, 3.65 mmol, 104% yield). MS (ESI): rnlz 291.1 [M+1t. 

Intermediate 107: 6-Aminoindolin-2-one 

[00467] A. Methyl2-(2,4-dinitrophenyl)acetate. To a stirred solution of2-(2,4-

dinitrophenyl)acetic acid (11.3 g, 0.5 mol) in methanol (150 mL) was added concentrated 

sulfuric acid (2 mL), and the mixture was stirred at reflux for 10 h. The reaction mixture was 

concentrated under vacuum, and the residue was washed by water to give methyl 2-(2,4-

dinitrophenyl)acetate (9.4 g, 78.3% yield) as a off-white solid. 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 8.73 (d, J=2.4 Hz, 1H), 8.51 (dd, J=2.4, 8.4 Hz, 1H), 7.83 (d, J=8.4 Hz, 1H), 4.19 (s, 

2H), 3.57 (s, 3H); MS (ESI): m/z: 241.0 [M+H( 

[00468] B. 6-Aminoindolin-2-one. A mixture ofmethyl2-(2,4-dinitrophenyl)acetate 

(4.8 g, 20 mmol) and 10% palladium on carbon (50% wet, wlw, 100 mg) in methanol (50 mL) 

was hydrogenated under 1 atmosphere of hydrogen at room temperature overnight. The 

suspension was filtered off, the filtrate was heated at 60 °C for 12 h. The mixture was cooled to 

room temperature and concentrated. The residue was purified by column chromatography on 

silica gel (eluting with 60 % ethyl acetate in petroleum) to give 6-aminoindolin-2-one (220 mg, 

7.4% yield) as a grey solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 6.80 (d, J=8.4 Hz, 1H), 

6.12 (m, 2H), 5.01 (s, 2H), 3.24 (s, 2H). 

Intermediate 108: 6-Bromo-3-ethyl-1-( tetrahydro-2H-pyran-2-yl)-1H-indazole 
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[00469] A. 1-( 4-Bromo-2-fluorophenyl)propan-1-ol. Ethylmagnesium bromide 

(64.3 mL, 192.9 mmol, 3M solution in tetrahydrofuran) was added dropwise to a solution of 

4-bromo-2-fluorobenzaldehyde (30.0 g, 148 mmol) in tetrahydrofuran (500 mL) under nitrogen 

at 0 °C over 30 min. The resulting mixture was warmed to room temperature over 2 h, quenched 

with aqueous ammonium chloride solution, and extracted with ethyl acetate. The combined 

organic layer was dried over sodium sulfate, evaporated under reduced pressure, and dried under 

vacuum to give 1-(4-bromo-2-fluorophenyl)propan-1-ol (16 g, 47 %) as an oil. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 7.45 (m, 3H), 5.36 (s, 1H), 4.70 (t, J=6.4 Hz, lH), 1.63 (q, 

J=7.2 Hz, 2H), 0.80 (m, 3H). 

[00470] B. 1-(4-Bromo-2-fluorophenyl)propan-1-one. A mixture of 1-(4-bromo-2-

fluorophenyl)propan-1-ol (15 g, 64.6 mmol) and manganese (IV) oxide (22.5 g, 258 mmol) in 

dichloromethane (250 mL) was refluxed overnight. After cooling to room temperature, the 

reaction mixture was filtered, and the filtrate was removed under reduced pressure to give 

1-(4-bromo-2-fluorophenyl)propan-1-one (9 g, 60.5 %) as a solid. MS (ESI): mlz 230.8 [M+ It. 
(00471) C. 6-Bromo-3-ethyl-1H-indazole. A mixture of 1-(4-bromo-2-

fluorophenyl)propan-1-one (9 g, 39.0 mmol) and aqueous hydrazine (50 mL, 85 %) was refluxed 

overnight. After cooling to room temperature, the reaction mixture was filtered, and the filter 

cake was dried under vacuum to give 6-bromo-3-ethyl-lH-indazole (4.4 g, 50.3% yield) as a 

solid. MS (ESI): mlz 224.8 [M+lt. 

[00472) D. 6-Bromo-3-ethyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole. A mixture of 

6-bromo-3-ethyl-lH-indazole (4.4 g, 19.5 mmol), 3,4-dihydro-2H-pyran (3.3 g, 39 mmol), and 

p-toluenesulfonic acid (374 mg, 1.95 mmol) in tetrahydrofuran (60 mL) was heated at 60 °C 

overnight. The reaction mixture was poured into ice water, and the aqueous phase was extracted 

with ethyl acetate. The organic layer was dried over sodium sulfate, filtered, and evaporated 

under reduced pressure. The residue was purified on silica gel column to give 6-bromo-3-ethyl-

1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (4.4 g, 73.2% yield). MS (ESI): mlz 310.8 [M+3t. 

Intermediate 109: 5-Bromo-2-(2-methoxyethyl)isoindolin-1-one 

I "---N I o~XJBr 
~ 

0 
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[00473] A. 5-Bromo-2-(2-methoxyethyl)isoindolin-1-one. A mixture ofmethyl4-bromo-

2-(bromomethyl)benzoate (2.4 g, 7.8 mmol) and 2-methoxyethanamine (2.9 g, 39 mmol) in 

methanol (20 mL) was stirred at room temperature overnight. The reaction mixture was 

concentrated, and purified by column chromatography on silica gel (eluting with 5-20% ethyl 

acetate in petroleum ether) to give 5-bromo-2-(2-methoxyethyl)isoindolin-1-one as a white solid 

(1.2 g, 57% yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.71 (d, J=7.6 Hz, 1H), 

7.59 (m, 2H), 7.45 (s, 2H), 3.78 (t, J=6.4 Hz, 2H), 3.63 (t, J=6.4 Hz, 2H), 3.39 (s, 3H). 

Intermediate 110: 6-Bromo-4-fluoro-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole 

F 

Br~N 
I 

THP 

[00474] A. (4-Bromo-2,6-difluorophenyl)methanol. To a solution of 4-bromo-2,6-

difluorobenzoic acid (5 g, 21 mmol) in tetrahydrofuran (200 mL) was added dropwise a solution 

ofborane dimethyl sulfide complex (16.1 g, 212 mmol) in tetrahydrofuran (100 mL) at 0 °C 

under nitrogen, and the resulting mixture was stirred at room temperature for 3 h. Methanol 

(300 mL) was added to quench the reaction, and the solvent was removed under reduced 

pressure. The residue was dissolved in ethyl acetate, the solution was washed with brine, dried 

over anhydrous sodium sulfate, and evaporated in vacuo to give ( 4-bromo-2,6-

difluorophenyl)methanol (4.56 g, 97% yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 

7.13 (d, J=8.8 Hz, 2H), 4.75 (s, 2H). 

[00475] B. 4-Bromo-2,6-difluorobenzaldehyde. A mixture of ( 4-bromo-2,6-

difluorophenyl)methanol (4.56 g, 20.5 mmol) and manganese (IV) dioxide (7.14 g, 82.2 mmol) 

in dichloromethane (200 mL) was refluxed overnight. After cooling to room temperature, the 

reaction mixture was filtered, and the filtrate was concentrated under reduced pressure to give 

4-bromo-2,6-difluorobenzaldehyde (3.54 g, 78 %) as a solid. 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 10.22 (s, 1H), 7.19-7.14 (m,J=8.8 Hz, 2H). 

[00476] C. 1-(4-Bromo-2,6-difluorophenyl)ethanol. Methylmagnesium bromide 

(6.4 mL, 19.3 mmol, 3M solution in tetrahydrofuran) was added dropwise to a solution of 

4-bromo-2,6-difluorobenzaldehyde (3.54 g, 16.1 mmol) in tetrahydrofuran (100 mL) under 
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nitrogen at 0 °C over 30 min. The resulting mixture was warmed to room temperature over 2 h, 

quenched with aqueous ammonium chloride solution, and extracted with ethyl acetate. The 

combined organic layer was dried over sodium sulfate, evaporated under reduced pressure, and 

dried under vacuum to give 1-(4-bromo-2,6-difluorophenyl)ethanol (2.2 g, 58%) as an oil. 
1HNMR(400 MHz, CHLOROFORM-d) o (ppm) 7.12 (m, 2H), 5.14 (m, lH), 1.54 (m, 3H). 

[00477] D. 1-(4-Bromo-2,6-difluorophenyl)ethanone. A mixture of 1-(4-bromo-2,6-

difluorophenyl)ethanol (2.2 g, 9.3 mmol) and manganese (IV) dioxide (3.2 g, 37.3 mmol) in 

dichloromethane (50 mL) was refluxed overnight. After cooling to room temperature, the 

reaction mixture was filtered, and the filtrate was concentrated under reduced pressure to give 

1-(4-bromo-2,6-difluorophenyl)ethanone (1.7 g, 78 %) as an oil. 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 7.14 (m, 2H), 1.54 (s, 3H). 

[00478] E. 6-Bromo-4-fluoro-3-methyl-lH-indazole. A mixture of 1-(4-bromo-2,6-

difluorophenyl)ethanone (1.1 g, 4.7 mmol) and aqueous hydrazine (235 mg, 4.7 mmol, 85 %) in 

tetrahydrofuran was refluxed overnight. After cooling to room temperature, the reaction mixture 

was concentrated, and the residue was dissolved with·ethyl acetate, the solution was washed with 

brine, dried over anhydrous sodium sulfate, evaporated under reduced pressure, and purified on 

silica gel column to give 6-bromo-4-fluoro-3-methyl-1H-indazole (510 mg, 47.7% yield). 
1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 9.85 (br s, 1H), 7.31 (d, J=O.S Hz, lH), 6.86 

(dd, J1=l.2 Hz, J2=9.2 Hz, 1H), 2.60 (s, 3H). 

[00479] F. 6-Bromo-4-fluoro-3-methyl-1-(tetrahydro-2H-pyran-2-yi)-1H-indazole. A 

mixture of6-bromo-4-fluoro-3-methyl-1H-indazole (510 mg, 2.24 mmol), 3,4-dihydro-2H-pyran 

(376 mg, 4.47 mmol), andp-toluenesulfonic acid (42.5 mg, 0.224 mmol) in tetrahydrofuran 

(20 mL) was heated at 80 °C overnight. The reaction mixture was poured into ice water, and the 

aqueous phase was extracted with ethyl acetate. The organic layer was dried over sodium 

sulfate, evaporated under reduced pressure, and purified on silica gel column to give 6-bromo-4-

fluoro-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (590 mg, 84.5% yield). 1H NMR 

(300 MHz, DMSO-d6) o (ppm) 7.85 (s, 1H), 7.20 (d, J=8.7 Hz, lH), 5.81 (d, J=9.2 Hz, lH), 3.88 

(m, 2H), 2.55 (s, 3H), 1.98-1.91 (m, 2H), 1.67-1.47 (m, 4H). 
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[00480] 

Intermediate 111: 6-Bromo-4-fluoro-1,3-dimethyl-1H-indazole 

F 

Br~N 
\ 

A. 6-Bromo-4-fluoro-1,3-dimethyl-1H-indazole. To a solution of6-bromo-4-

fluoro-3-methyl-1H-indazole (500 mg, 2.19 mmol) in N,N-dimethylformamide (15 mL) was 

added sodium hydride (1 00 mg, 2.49 mmol, 60% in mineral oil) in portions at 0 °C. After the 

addition, the mixture was stirred for 30 min at 0 °C, iodomethane (1.25 g, 8.8 mmol) was added, 

and the resulting mixture was stirred at room temperature for 2 h. The reaction was quenched by 

the addition of water (10 mL), and the mixture was extracted with ethyl acetate. The combined 

organic layer was washed with brine, dried over sodium sulfate, evaporated, and purified on 

silica gel column (eluting with 5% ethyl acetate in petrol ether) to give 6-bromo-4-fluoro-1,3-

dimethyl-1H-indazole (426 mg, 80% yield) as a white solid. 1H NMR (300 MHz, 

CHLOROFORM-d) cS (ppm) 7.19 (d, J=1.2 Hz, 1H), 6.80 (dd, J1=l.5 Hz, h=9.6 Hz, 1H), 3.87 

(s, 3H), 2.54 (s, 3H). 

Intermediate 112: Diethyl2-(5-bromo-3-nitropyridin-2-yl)malonate 

O:PN -...::::::: Br 
Et02C I ~ 

N 

C02Et 

[00481] A. Diethyl2-(5-bromo-3-nitropyridin-2-yl)malonate. To a solution of 

diethylmalonate (6.35 g, 40 mmol) in .N,N-dimethylformamide (30 mL) was added sodium 

hydride (2.0 g, 50 mol, 60% in mineral oil) at 0-2 °C under nitrogen atmosphere. Once the 

addition was completed, the reaction mixture was stirred at the same temperature for 10 minutes. 

A solution of 5-bromo-2-chloro-3-nitropyridine (5 g, 21 mmol) in .N,N-dimethylformamide 

(10 mL) was added slowly, and the reaction mixture was maintained approximately at 40 °C for 

1 hour. The reaction was quenched with water (50 mL), extracted with diethyl ether 

(150 mLx3), dried over sodium sulfate, and evaporated in vacuo to yield a brown oil, which was 

purified on silica gel column (eluting with 0-10% ethyl acetate in petroleum ether) to give 

diethyl2-(5-bromo-3-nitropyridin-2-yl)malonate (5 g, 65.6% yield). 1H-NMR (400 MHz, 
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CHLOROFORM-d) 8 (ppm) 8.87 (d, J=2.0 Hz, 1H), 8.62 (d, J=2.0 Hz, 1H), 5.45 (s, 1H), 4.32 

(m, 4H), 1.30 (m, 6H). 

Intermediate 113: 1-Methyl-1H-pyrazolo[3,4-b] pyridin-5-amine 

N~NH2 
'w--Z .. ) 
I N 

[00482] A. 5-Bromo-1-methyl-1H-pyrazolo[3,4-b]pyridine. To a solution of 1-methyl-

1H-pyrazol-5-amine (5 g, 51.5 mmol) in acetic acid (50 mL) was added 2-bromomalonaldehyde 

(7.5 g, 50 mmol) and concentrated sulfuric acid (0.5 mL), and the mixture was refluxed for 

2 days. The solution was concentrated, and partitioned between water (100 mL) and ethyl 

acetate (100 mL). The aqueous layer was extracted with ethyl acetate (100 mLx2). The 

combined organic layers were dried, concentrated, and purified by column chromatography on 

silica gel (eluting with 10% ethyl acetate in petroleum ether) to give 5-bromo-1-inethyl-1H

pyrazolo[3,4-b]pyridine (3.0 g, 27% yield) as a white powder. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 8.63 (d, J=2.0 Hz, 1H), 8.53 (d, J=2.0 Hz, lH), 8.13 (s, lH), 4.05 (s, 3H). 

[00483] B. 1-Methyl-1H-pyrazolo[3,4-b]pyridin-5-amine. A degassed mixture of 

5-bromo-1-methyl-1H-pyrazolo[3,4-b ]pyridine (880 mg, 4 mrnol), diphenylmethanimine (1.08 g, 

6 mmol), tris(dibenzylideneacetone)palladium (0) (734 mg, 0.8 mmol), (R)-(+)-2,2'

bis(diphenylphosphino)-1,1'-binaphthyl (1.24 g, 2 mrnol), and sodium tert-butoxide (576 mg, 

6 mmol) in toluene (18 mL) was heated at 115 °C under nitrogen overnight. The reaction 

mixture was purified by column chromatography on silica gel (eluting with 4 % ethyl acetate in 

petroleum ether) to giveN-( diphenylmethylene )-1-methyl-1H-pyrazolo[3,4-b ]pyridin-5-amine 

(1.2 g, crude). The crude N-( diphenylmethylene )-1-methyl-1 H-pyrazolo[3 ,4-b ]pyridin-5-amine 

was dissolved in tetrahydrofuran (10 mL), and hydrochloric acid (2 N, 5 mL) was added. The 

mixture was stirred at room temperature for 2 h. The mixture was adjusted to pH=8 with 

saturated sodium carbonate solution, and extracted with ethyl acetate. The organic phase was 

dried, concentrated, and purified by column chromatography on silica gel (eluting with 33% 

ethyl acetate in petroleum ether) to give 1-methyl-1H-pyrazolo[3,4-b]pyridin-5-amine (420 mg, 

68.4 % yield) as an off-white solid. 
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Intermediate 114: 3-(Trifluoromethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-

amine 

CF3 

H,NJ;qN 
SEM 

[00484] A. 6-Nitro-3-( trifluoromethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-

indazole. To a stirred solution of 3-iodo-6-nitro-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

indazole (15 g, 35.8 rnmol), methyl2,2-difluoro-2-(fluorosulfonyl)acetate (3.4 g, 17.9 mmol), 

and copper (I) iodide (1.36 g, 7.2 mmol) in dimethylsulfoxide (50 mL) was heated at 120 °C for 

3 hours under nitrogen atmosphere. More methyl 2,2-difluoro-2-(fluorosulfonyl)acetate (1.72 g, 

8.95 mmol) was added, and the mixture was heated at 120 °C for 16 h. The reaction mixture was 

concentrated under vacuum, and purified by silica gel column (eluting with 1 % ethyl acetate in 

petroleum ether) to give 6-nitro-3-(trifluoromethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

indazole (2.0 g, 15.5% yield) as an oil. 1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 8.63 

(s, 1H), 8.22 (d, J=8.8 Hz, 1H), 8.01 (d, J=8.8 Hz, 1H), 5.87 (s, 2H), 3.62 (t, J=8.4 Hz, 1H), 0.93 

(t, J=8.4 Hz, 1H), -0.05 (s, 9H). 

[00485] B. 3-(Trifluoromethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-

amine. A mixture of 6-nitro-3-(trifluoromethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

indazole (1.0 g, 2.77 mmol) and 10% palladium on carbon (50% wet, wlw, 100 mg) in methanol 

(10 mL) was hydrogenated under 1 atmosphere of hydrogen at room temperature for 2 h. The 

suspension was filtered off, and the filtrate was concentrated to give 3-(trifluoromethyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (900 mg, 98% yield) as a solid. 1H NMR 

(400 MHz, CHLOROFORM-d) 8 (ppm) 7.57 (d, J=8.4 Hz, 1H), 6.71 (m, 2H), 5.62 (s, 2H), 4.00 

(br s, 2H), 3.56 (t, J=8.4 Hz, 2H), 0.88 (t, J=8.4 Hz, 2H), -0.05 (s, 9H). 
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Intermediate 115: tert-Butyl 4-(6-bromo-1-methyl-lH-indazol-3-ylamino )piperidine-1-

carboxylate 

[00486] A. tert-Butyl 4-(6-bromo-1-methyl-lH-indazol-3-ylamino )piperidine-!-

carboxylate. To 6-bromo-1-methyl-lH-indazol-3-amine (400 mg, 1.77 mmol) in a mixture of 

acetic acid (2 mL) and methanol (40 mL) was added tert-butyl4-oxopiperidine-1-carboxylate 

(525 mg, 2.65 mmol), and the mixture was stirred at room temperature for 10 min. The mixture 

was cooled to 0°C, and sodium cyanoborohydride (223 mg, 3.54 mmol) was added. The reaction 

mixture was stirred at room temperature overnight, concentrated under reduced pressure, and 

purified on silica gel column (eluting with 5-25% ethyl acetate in petroleum ether) to give tert

butyl4-(6-bromo-1-methyl-1H-indazol-3-ylamino)piperidine-1-carboxylate (700 mg, 97% 

yield) as a solid. MS (ESI): mlz 309.0 [M+ It. 

Intermediate 116: 6-Bromo-1-(tetrahydro-2H-pyran-2-yl)-N-(tetrahydro-2H-pyran-4-yl)-

1H-indazol-3-amine 

[00487] A. 6-Bromo-N-(tetrahydro-2H-pyran-4-yl)-1H-indazol-3-amine. A solution of 

6-bromo-lH-indazol-3-amine (915 mg, 4.34 mmol) in a mixture of acetic acid (4 mL) and 

methanol (80 mL) was added dihydro-2H-pyran-4(3H)-one (650 mg, 6.50 mmol), and the 

mixture was stirred at room temperature for 10 min. The mixture was cooled to 0 °C, and 

sodium cyanoborohydride (547 mg, 8.68 mmol) was added. The reaction mixture was stirred at 

room temperature overnight, concentrated under reduced pressure, and purified on silica gel 
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column (eluting with 5-25% ethyl acetate in petroleum ether) to give 6-bromo-N-(tetrahydro-

2H-pyran-4-yl)-1H-indazol-3-amine (860 mg, 67% yield) as a solid. MS (ESI): mlz 295.9 

[M+1t. 

[00488] B. 6-Bromo-1-(tetrahydro-2H-pyran-2-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-

indazol-3-amine. A mixture of 6-bromo-N-( tetrahydro-2H-pyran-4-yl )-1 H- indazol-3 -amine 

(860 mg, 2.91mmol) and p-toluensulfonic acid (50 mg, 0.29 mmol) in tetrahydrofuran (40 mL) 

was added 3,4-dihydro-2H-pyran (489 mg, 5.82 mmol), and the mixture was refluxed at 70 °C 

under nitrogen overnight. The reaction mixture was concentrated, and purified on silica gel 

column (eluting with 5-25% ethyl acetate in petroleum ether) to give 6-bromo-1-(tetrahydro-2H

pyran-2-yl)-N-(tetrahydro-2H-pyran-4-yl)-1H-indazol-3-amine. 

Intermediate 117: 6-Bromo-1-methyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indazol-3-amine 

[00489] A. 6-Bromo-1-methyl-N-( tetrahydro-2H-pyran-4-yl)-1H-indazol-3-amine. To 

a mixture of 6-bromo-1-methyl-1H-indazol-3-amine ( 420 mg, 1.86 mmol) in a mixture of acetic 

acid (2 mL) and methanol (40 mL) was added dihydro-2H-pyran-4(3H)-one (279 mg, 

2. 79 mmol), and the mixture was stirred at room temperature for 10 min. The mixture was 

cooled to 0 °C, sodium cyanoborohydride (234 mg, 3.72 mmol) was added. The reaction 

mixture was stirred at room temperature overnight, concentrated under reduced pressure, and 

purified on silica gel column (eluting with 5-25% ethyl acetate in petroleum ether) to give 

6-bromo-1-methyl-N-(tetrahydro-2H-pyran-4-yl)-1H-indazol-3-amine (570 mg, 84% yield, 

85% purity) as a solid. MS (ESI): m/z 309.9 [M+1t. 
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Intermediate 118: tert-Butyl5-amino-3-methyi-1H-indazole-1-carboxylate 

J? 
N-NBoc 

[00490] A. tert-Butyl3-methyl-5-nitro-1H-indazole-1-carboxylate. To a solution of 

3-methyl-5-nitro-1H-indazole (0.95 g, 5.36 mmol) in ethanol (12 mL) was added di-tert-butyl 

dicarbonate (1.755 g, 8.04 mmol). The reaction was stirred at 50 oc for 5h. The reaction mixture 

was cooled down to room temperature and the solvent was removed under reduced pressure. The 

crude was diluted with ethyl acetate (150 mL), washed with saturated sodium bicarbonate 

(100 mL), and brine (100 mL). The organic layer was dried over magnesium sulfate, filtered and 

concentrated down to give the title compound as an off-white solid, which was used in the next 

step without further purification. MS (ESI) mlz 278.4 [M+It. 

[00491] B. tert-Butyl5-amino-3-methyi-1H-indazole-1-carboxylate. To a solution of 

tert-butyl3-methyl-5-nitro-1H-indazole-1-carboxylate (1.486 g, 5.36 mmol) in ethanol (25 mL) 

was added palladium on carbon (0.057 g, 0.536 mmol) and the reaction was stirred at room 

temperature for 16h under 1 atmosphere ofhydrogen. The reaction mixture was filtered through 

Celite and concentrated down. The crude was purified by column chromatography (Biotage, 

eluting with 0-100% ethyl acetate in hexane) to give the desired compound as yellow solid (1 g, 

75% yield). MS (ESI) mlz 248.9 [M+1t. 

Intermediate 119: 6-Amino-3,3-dimethylisoindolin-1-one 

[00492] A. 3,3-Dimethylisoindolin-1-one. 2-Cyanobenzoic acid (3 g, 20.39 mmol) was 

dissolved in tetrahydrofuran (300 mL) and then cooled to -78 °C. Methyllithium (127 mL, 

204 mmol) was added dropwise and the reaction was slowly warmed to room temperature over 

2 hours. The reaction was quenched with brine then extracted twice with ethyl acetate. The 

combined organics were washed with 1 N HCl, saturated sodium bicarbonate and water, dried 
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over magnesium sulfate and concentrated. The residue was purified by column chromatography 

to give the desired product. 1H NMR (400 MHz, DMSO-d6) ()(ppm) 8.58- 8.69 (m, 1H), 

7.53-7.66 (m, 3H), 7.45 (dd, J= 1.56, 7.42 Hz, 1H), 1.44 (s, 6H). MS (ESI) mlz 162.2 [M+1t 

[00493] B. 3,3-Dimethyl-6-nitroisoindolin-1-one. 3,3-Dimethylisoindolin-1-one 

(0.600 g, 3.72 mmol) was dissolved in sulfuric acid (6.7 mL) and then cooled to 0 °C. 

Potassium nitrate (0.587 g, 5.81 mmol) was added to the solution. The mixture was stirred 

overnight while gradually raising the temperature to room temperature. The reaction solution 

was poured into ice water, and then extracted with ethyl acetate. The extract was washed with 

water, saturated aqueous sodium bicarbonate solution, and brine. The organic layer was dried 

and evaporated to give 3,3-dimethyl-6-nitroisoindolin-1-one (0.700 g, 3.39 mmol, 91% yield). 
1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.67 (d, J= 1.95 Hz, 1H), 8.47 (dd, J= 2.15, 

8.40 Hz, 1H), 7.59 (d, J= 8.20 Hz, 1H), 7.08 -7.25 (m, 1H), 1.63 (s, 6H). 

[00494] C. 3,3-Dimethyl-6-aminoisoindolin-1-one. 3,3-Dimethyl-6-nitroisoindolin-1-one 

(1.5 g, 7.27 mmol) was taken up in methanol (60 mL) and a catalytic amount of palladium on 

carbon was added. The reaction was then stirred under 1 atmosphere of hydrogen gas for 

18 hours. The reaction mixture was filtered through celite and the solvent was removed under 

reduced pressure to give 6-amino-3,3-dimethylisoindolin-1-one (1.218 g, 6.91 mmol, 95% 

yield). MS (ESI) m/z 177.1 [M+ 1 t. 

Intermediate 120: 3,4-Dimethyl-1-( tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine 

[00495] A. 2,3-Dimethyl-5-nitroaniline. To a 250 mL round-bottom flask was added 

concentrated sulfuric acid (40 mL, 750 mmol) at 0 °C. To this was added 2,3-dimethylaniline 

(5 g, 41.3 mmol) in small portions and after the addition was over the flask was cooled to -10 °C. 

A mixture of fuming nitric acid (2.2 mL, 49.2 mmol) and concentrated sulfuric acid (6.6 mL) 

was added over 45 min and the mixture was stirred for an additional hour at 0 °C. The mixture 

was poured onto ice water, the resulting precipitate was filtered, washed with water and dried 
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under vacuum to afford 2,3-dimethyl-5-nitroaniline (3.63 g, 21.84 mmol, 52.9% yield) as a 

yellow solid. MS (ESI) mlz 167.4 [M+ 1 t . 
(00496] B. 4-Methyl-6-nitro-lH-indazole. A solution of sodium nitrite (0.415 g, 

6.02 mmol) in water (1.4 mL) was added to a solution of2,3-dimethyl-5-nitroaniline (1 g, 

6.02 mmol) in acetic acid (137 mL). The resulting solution was stirred at room temperature for 

24 h. The solvents were removed in vacuo affording a solid that was dissolved in ethyl acetate 

and filtered through a plug of silica. The ethyl acetate was finally removed to give 4-methyl-6-

nitro-1H-indazole (0.900 g, 5.08 mmol, 84% yield) as a yellow solid. MS (ESI) mlz 178.2 

[M+1( 

(00497] C. 3-Iodo-4-methyl-6-nitro-lH-indazole. A solution of 4-methyl-6-nitro-1H

indazole (0.900 g, 5.08 mmol) in a mixture of dioxane (25 mL) and sodium hydroxide (2 N in 

water, 3.81 mL, 7.62 mmol) was stirred at room temperature for 1 h. Iodine (1.547 g, 6.10 mmol) 

was added, and the reaction mixture was stirred at room temperature for 12 h. The aqueous layer 

was neutralized with hydrogen chloride (6 N in water) and extracted three times with ethyl 

acetate. After that the combined organic layers were washed with a saturated aqueous sodium 

thiosulfate solution, water and brine, dried over magnesium sulfate and concentrated to afford 

3-iodo-4-methyl-6-nitro-1H-indazole (1.38 g, 4.55 mmol, 90% yield). MS (ESI) mlz 304.2 

[M+1t. 

(00498] D. 3-lodo-4-methyl-6-nitro-1-( tetrahydro-2H-pyran-2-yl)-1H-indazole. 

3-Iodo-4-methyl-6-nitro-1H-indazole (1.38 g, 4.55 mmol), 3,4-dihydro-2H-pyran (0.457 mL, 

5.01 mmol) and methanesulfonic acid (0.035 mL, 0.546 mmol) were dissolved in tetrahydrofuran 

(15 mL) and stirred at 75 °C. After 6 h, the solution was diluted with triethylamine (0.5 mL) 

and condensed under reduced pressure. The residue was purified by silica gel chromatography 

(0-15% ethyl acetate in hexanes) to afford 3-iodo-4-methyl-6-nitro-1-(tetrahydro-2H-pyran-2-

yl)-1H-indazole (1.4 g, 3.62 mmol, 79% yield). MS (ESI) mlz 388.2 [M+1t. 

[00499] E. 3,4-Dimethyl-6-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole. A 

mixture of 3-iodo-4-methyl-6-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (1.4 g, 

3.62 mmol), methylboronic acid (0.649 g, 10.85 mmol), tetrakis(triphenylphosphine)

palladium(O) (0.418 g, 0.362 mmol) and cesium carbonate (3.53 g, 10.85 mmol) in dioxane 

(15 rnL) was degassed and heated to 90 °C overnight. After cooling to room temperature the 

mixture was filtered over Celite, the solvent was removed under reduced pressure and the residue 
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was purified by silica gel chromatography (0-20% ethyl acetate in hexanes) to afford 

3,4-dimethyl-6-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (0.897 g, 3.26 mmol, 90% 

yield). MS (ESI) mlz 276.5 [M+1t. 

[00500] F. 3,4-Dimethyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine. 

3,4-Dimethyl-6-nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (0.897 g, 3.26 mmol) was 

dissolved in ethyl acetate (60 mL) and methanol (10 mL) and flushed with nitrogen, treated with 

10 % palladium on activated charcoal (0.173 g, 1.629 mmol) and stirred under a hydrogen filled 

balloon for 24h. The reaction mixture was filtered through a pad of Celite and concentrated to 

give a dark orange solid which purified using reverse-phase preparatory HPLC (1 0-80 % 

acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 30 min) to 

afford 3,4-dimethyl-l-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine (0.528 g, 2.150 mmol, 

66% yield). MS (ESI) m/z 246.5 [M+1t. 

Intermediate 121: 6-Amino-1,3,3-trimethylindolin-2-one 

~-
0 

[00501] A. 1,3,3-Trimethyl-6-nitroindolin-2-one. To a brown suspension of 

3,3-dimethyl-6-nitroindolin-2-one (1.82 g, 8.83 mmol) inN,N-dimethylformamide (15 mL) at 

room temperature, was added potassium carbonate (1.830 g, 13.24 mmol), followed by dimethyl 

sulfate (1.054 mL, 11.03 mrnol) dropwise (neat). After stirring for 24 h, the reaction was 

incomplete when checked by TLC. Additional dimethyl sulfate (0.5 mL, 5.5 mmol) was added 

and the reaction was stirred overnight. The reaction mixture was partitioned between ethyl 

acetate (100 mL) and water (30 mL). The organic layer was separated, dried over magnesium 

sulfate and concentrated to give a brown oil that was purified using silica gel flash column 

chromatography (eluting with 100 % dichloromethane) to give the product as a yellow solid 

(1.46 g, 54%). 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.98 (dd, 1H), 7.83 (d, J= 2.15 Hz, 1H), 

7.66 (d, J= 8.10 Hz, 1H), 3.23 (s, 3H), 1.32 (s, 6H); Rf= 0.50, (33% ethyl acetate in hexanes). 

[00502] B. 6-Amino-1,3,3-trimethylindolin-2-one. 1 ,3,3-Trimethyl-6-nitroindolin-2-one 

(1.42 g, 6.45 mmol) was suspended in ethyl acetate (30 rnL) and methanol (5 rnL), and 10% 
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palladium on carbon (0.343 g, 3.22 mmol) was added. The reaction mixture was stirred under 

1 atmosphere of hydrogen at 30 °C for 1h then at room temperature for 4h. The reaction mixture 

was flushed with nitrogen and filtered through a pad of Celite, washing with ethyl acetate and 

methanol. The filtrate was concentrated to give 6-amino-1,3,3-trimethylindolin-2-one as a pale 

grey solid (0.997 g, 81% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 6.83-6.99 (m, 1H), 

6.12-6.27 (m, 2H), 5.10 (s, 2H), 3.03 (s, 3H), 1.17 (s, 6H); MS (ESI) m/z 191.0 [M+lt. 

Intermediate 122: N,2-Dimethoxy-N-methylisonicotinamide 

[00503] A. N,2-Dimethoxy-N-methylisonicotinamide. Oxalyl chloride (6.27 mL, 

71.8 mmol) was added dropwise slowly to a stirred suspension of2-methoxyisonicotinic acid 

(10.00 g, 65.3 mmol) and N,N-dimethylformamide (0.101 mL, 1.306 mmol) in dichloromethane 

(300 mL). The resulting white mixture was stirred at room temperature under nitrogen for 2h. 

Evolution of gas was observed but no heat was generated. The resulting mixture was cooled to 

0 °C under nitrogen. N,O-dimethylhydroxylamine hydrochloride (9.56 g, 98 mmol) was added 

followed by triethylamine (45.5 mL, 327 mmol) slowly. The resulting thick slurry was stirred at 

room temperature under nitrogen. LCMS after 10 min showed complete conversion to the 

desired product. Water was added and the reaction was extracted with dichloromethane. The 

combined organic layers were dried over magnesium sulfate, filtered, and concentrated on a 

rotary evaporator. The residue was purified using flash chromatography (5-60% ethyl acetate in 

hexane) to give N,2-dimethoxy-N-methylisonicotinamide (11.0 g, 56. mmol, 86 % yield) as a 

yellow oil. MS (ESI) m/z 197.3[M+1t. 

Intermediate 123: 5-Amino-2-(2,4-dimethoxybenzyl)isoindolin-1-one 
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[00504] A. Methyl 2-(bromomethyl)-4-nitrobenzoate. Methyl 2-methyl-4-

nitrobenzoate (5 g, 25.6 mmol) was dissolved in carbon tetrachloride (60 mL) and then purged 

with nitrogen for 10 min. N-bromosuccinimide (5.47 g, 30.7 mmol) and benzoyl peroxide 

(0.124 g, 0.512 mmol) were added to the solution and then heated to 70 oc for 16 h. The 

reaction was concentrated and then purified via silica gel chromatography (0-60 % ethyl acetate 

in hexanes) to give an orange solid (3.5 g, 12.77 mmol, 49.8% yield). 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 8.35 (d, 1=2.34 Hz, 1H), 8.16- 8.25 (m, 1H), 8.12 (d, 1=8.59 Hz, 

1H), 4.98 (s, 2H), 3.97- 4.09 (m, 3H). 

[00505] B. 2-(2,4-Dimethoxybenzyl)-5-nitroisoindolin-1-one. A mixture of methyl 

2-(bromomethyl)-4-nitrobenzoate (2.5 g, 9.12 mmol), (2,4-dimethoxyphenyl)methanamine 

(1.525 g, 9.12 mmol), triethylamine (3.81 mL, 27.4 mmol) in methanol (25 mL) was refluxed for 

16 h. The mixture was diluted with ethyl acetate, washed with dilute hydrochloric acid and 

brine, dried over magnesium sulfate, filtered, and concentrated on a rotary evaporator to dryness. 

Flash chromatography (30-50% ethyl acetate in hexane) gave the desired product as a yellow 

solid (2.5 g, 7.68 mmol, 84% yield). MS (ESI) mlz 329.9[M+1t. 

[00506] C. 5-Amino-2-(2,4-dimethoxybenzyl)isoindolin-1-one. 

2-(2,4-Dimethoxybenzyl)-5-nitroisoindolin-1-one (1g, 3.05 mmol) was dissolved in ethanol and 

purged with nitrogen. Palladium on carbon (0.530 g, 0.498 mmol) was added and the reaction 

mixture was stirred under 1 atmosphere ofhydrogen for 16 h. The reaction mixture was filtered 

through Celite and washed with ethanol. The organic layer was concentrated on a rotary 

evaporator to dryness to give desired product as purple solid. The crude material was crystallized 

from ethyl acetate and hexane to give 5-amino-2-(2,4-dimethoxybenzyl)isoindolin-1-one as a 

white solid (0.9 g, 3.02 mmol, 99 %). MS (ESI) rn/z 299.2[M+1t. 

[00507] 

Intermediate 124: N-Methoxy-N-methyltetrahydro-2H-pyran-4-carboxamide 

-o 
\ 

0~:-
A. N-Methoxy-N-methyltetrahydro-2H-pyran-4-carboxamide. N-Methoxy-N-

methyltetrahydro-2H-pyrar~-4-carboxamide was prepared according to the procedure described 

for N,2-dimethoxy-N-methylisonicotinamide from tetrahydro-2H-pyran-4-carboxylic acid (1 0 g, 
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77 mmol), oxalyl chloride (7.40 mL, 85 mmol), N, 0-dimethylhydroxylamine hydrochloride 

(9.4g, 115 mmol) and triethylamine (53.5 mL, 384 mmol). After purification via flash 

chromatography (eluting with 30-70% ethyl acetate in hexane), N-methoxy-N-methyltetrahydro-

2H-pyran-4-carboxamide was obtained as a yellow oil (11.3 g, 65.2 mmol, 85% yield). 1H NMR 

(400 MHz, CHLOROFORM-d) o (ppm) 4.02 (ddd, J=11.52, 4.10, 1.95 Hz, 2H), 3.73 (s, 3H), 

3.47 (td, J=11.81, 2.15 Hz, 2H), 3.19 (s, 3H), 2.81 - 2.98 (m, 1H), 1.75- 1.97 (m, 2H), 1.66 (dd, 

2H); MS (ESI) mlz 174.2 [M+1t. 

Intermediate 125: 1-(Tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[ 4,3-b] pyridin-6-amine 

Qa 
N::nNH2 

N 

[00508] A. 6-Nitro-1H-pyrazolo[4,3-b]pyridine. A solution of sodium nitrite (2.163 g, 

31.3 mmol) in water (20 mL) was added to a stirred solution of2-methyl-5-nitropyridin-3-amine 

(4 g, 26.1 mmol) in acetic acid (70 mL). The resulting orange solution was stirred at room 

temperature for 16 h. The reaction was cooled to 0 °C and the reaction mixture was brought to 

pH=7 via addition of aqueous sodium hydroxide (6 M). Water and ethyl acetate were added. The 

resulting mixture was shaken in a separatory funnel and the layers were separated. The organics 

were washed with water and brine, dried over magnesium sulfate, filtered, and concentrated on a 

rotary evaporator. The residue was triturated with diethyl ether. Solids were collected by 

vacuum filtration, washed with diethyl ether, and dried under high vacuum to give the desired 

product, as a dark orange solid (2.3 g, 14.01 mmol, 53.7% yield). 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 9.29 (d,J= 2.34 Hz, 1H), 8.91 (br s, 1H), 8.59 (br s, 1H). MS (ESI) 

mlz 165.2 [M+1t. 

[00509] B. 6-Nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[4,3-b]pyridine. A 

solution of6-nitro-1H-pyrazolo[4,3-b]pyridine (2 g, 12.19 mmol), 3,4-dihydro-2H-pyran 

(1.538 g, 18.28 mmol) and methanesulfonic acid (0.119 mL, 1.828 mmol) in tetrahydrofuran 

(100 mL) was heated to 70 oc overnight. The reaction was cooled and neutralized with aqueous 

sodium bicarbonate to pH 7, and then extracted with ethyl acetate. The combined organics were 

dried over magnesium sulfate, filtered, concentrated on a rotary evaporator. Flash 

-206-



wo 2010/027500 PCT/US2009/005020 

chromatography (eluting with 0-50% ethyl acetate in hexane) gave the desired product as an off 

white solid (1.3 g, 5.24 mmol, 43.0% yield). (ESI) mlz 249.3[M+1t. 

[0051 0] C. 1-(Tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[4,3-b ]pyridin-6-amine. 

6-Nitro-1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[ 4,3-b ]pyridine (1 g, 4.03 mmol) was 

dissolved in 50% ethanol in ethyl acetate and the reaction mixture was purged with nitrogen. 

Palladium on carbon (0.6 g, 0.564 mmol) was added and the reaction was stirred under 

1 atmosphere of hydrogen for 16 h. The reaction mixture was filtrated through Celite and washed 

with ethanol. The organic layer was concentrated on a rotary evaporator to dryness to give 

desired product as purple solid, which was purified by crystallization from ethyl acetate in 

hexane to give 1-(tetrahydro-2H-pyran-2-yl)-1H-pyrazolo[ 4,3-b ]pyridin-6-amine (0.8 g, 

3.67 mmol, 91% yield) as a white solid. (ESI) m/z 219.4 [M+1t. 

Intermediate 126: 1,4-Dimethyl-1H-indazol-6-amine 

N~ ~-UNH I 2 

[00511] A. 1,4-Dimethyl-6-nitro-1H-indazole. 4-Methyl-6-nitro-1H-indazole (0.75 g, 

4.23 mmol) was dissolved in N,N-dimethylformamide (10 mL). Sodium hydride (0.203 g, 

5.08 mmol, 60% dispersion in mineral oil) was then added at ambient temperature. After 

15 minutes, methyl iodide (0.318 mL, 5.08 mrnol) in N,N-dimethylformamide (0.5 mL) was 

added dropwise to the solution and allowed to stir at ambient temperature. After 2 h, LCMS 

analysis showed two peaks in the UV trace, both with the same product masses as geometric 

isomers. The solution was condensed under reduced pressure to give a brown solid. The solid 

was diluted with water (25 mL) and sonicated for 5 minutes. The resultant solid was filtered and 

washed with additional water followed by hexanes to afford a tan solid. The solid was purified 

via column chromatography (Biotage, eluting with 0-100% ethyl acetate in hexanes) to afford the 

title compound (0.480g, 2.51 mrnol, 59% yield) as verified via 1H NMR and NOE NMR. 

NOE-NMR (400 MHz, DMSO-d6) o (ppm) 4.18 (Irradiate peak). 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 8.55 (s, 1H), 8.35 (s, 1H), 7.77 (s, 1H), 4.18 (s, 3H), 2.66 (s, 3H); MS (ESI) 

mlz 192.4 [M+1t. 
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[00512] B. 1,4-Dimethyl-1H-indazol-6-amine. 1 ,4-Dimethyl-6-nitro-1 H-indazole 

(0.49 g, 2.56 mmol) was diluted with ethanol (20 mL) followed by palladium on carbon (0.049 g, 

0.460 mmol). The solution was evacuated and purged with hydrogen gas twice. The solution 

was allowed to stir at ambient temperature. After 1 h, LCMS analysis showed majority as 

starting materials, with some hydroxylamine intermediate seen. Solution was kept stirring at 

ambient temperature. After 4 h, LCMS analysis showed complete consumption of starting 

materials. Solution was filtered through celite and the filtrant condensed under reduced pressure 

to afford a reddish solid (0.409 g, 2.54 mrnol, 99% yield). MS(ESI) m/z 162.5 [M+1t. 

Intermediate 127: 5-Amino-2-methylisoindolin-1-one 

I N-H2N~ 
o 

0 

[00513] A. 2-Methyl-5-nitroisoindolin-1-one. To a solution/suspension of methyl 

2-(bromomethyl)-4-nitrobenzoate (7 g, 25.5 mrnol) in methanol (50 mL), methanamine 

hydrochloride (1.724 g, 25.5 rnrnol) and triethylamine (17.80 mL, 128 rnmol) were added. The 

reaction mixture was heated to 70 °C and stirred overnight. The reaction was cooled to room 

temperature, and crystals of product formed. The product was then left to crystallize over the 

weekend at 0 °C. The solids formed were filtered and dissolved in dichloromethane. This crude 

solution was loaded in to a column and purified by column chromatography (eluting with 0-10% 

methanol in dichloromethane). The fractions containing product were combined and the solvent 

was removed under vacuum. 2-Methyl-5-nitroisoindolin-1-one (3 g, 15.61 mrnol, 61.1 % yield) 

was obtained as an impure orange yellow solid. This solid was used in the next reaction without 

further purification. MS (ESI): rnlz 193.0 [M+lt. 

[00514] B. 5-Amino-2-methylisoindolin-1-one. To a solution/suspension of2-methyl-5-

nitroisoindolin-1-one (3 g, 15.61 mmol) in methanol (50 mL) and ethanol (50.0 mL), palladium 

on carbon was added. A balloon filled with hydrogen gas was placed and the reaction was stirred 

overnight. The reaction was filtered and the solvent was removed under vacuum. 5-Amino-2-

methylisoindolin-1-one (2 g, 12.33 mmol, 79% yield) was obtained as a light yellow solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 7.27 (d, J= 7.81 Hz, 1H), 6.47-6.66 (m, 2H), 5.70 (s, 

2H), 4.24 (s, 2H), 2.96 (s, 3H); MS (ESI): rnlz 163.0 [M+1t. 
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Intermediate 128: 6-Bromo-3-methylbenzo[d]isoxazole 

~~~oM 
~Br 

[00515] A. (E)-1-(4-Bromo-2-hydroxyphenyl)ethanone oxime. To a solution of 

1-(4-bromo-2-hydroxyphenyl)ethanone (2.8 g, 13.02 mmol) and water (10 mL) was added 

sodium acetate (1.602 g, 19.53 mmol) and hydroxylamine hydrochloride (1.176 g, 16.93 mmol). 

The mixture was allowed to stir at ambient temperature for 16 h. The solution was condensed 

under reduced pressure and diluted with water and sonicated. The resultant solid was filtered 

and dried under vacuum oven conditions to afford the title compound (1.90 g, 8.26 mmol, 

63.4% yield). MS(ESI) mlz 230.3 [Mt, 232.4 [M+2t. 

[00516] B. (E)-1-(4-Bromo-2-hydroxyphenyl)ethanone 0-acetyl oxime. (E)-1-(4-

Bromo-2-hydroxyphenyl)ethanone oxime (0.75 g, 3.26 mmol) was diluted with acetic anhydride 

(7 .69 mL, 82 mmol). The solution was allowed to stir at 110 °C in a screw capped flask. After 

5 minutes, the mixture was allowed to stir at ambient temperature for 30 minutes. The solution 

was condensed under reduced pressure and partitioned between pH 7 phosphate buffer and ethyl 

acetate (2x). The organics were dried over sodium sulfate, filtered and solvent removed under 

reduced pressure to afford the acetate of the oxime as a white solid (0.880 g). LCMS analysis of 

this material showed what looks to be 2 different peaks both with product mass, however they 

both show different higher mass Br splittings. The solid was purified via biotage column 

chromatography (100% hexanes (100 mL), then 0-45% ethyl acetate in hexanes (700 mL), then 

45-100% ethyl acetate (100 mL)) to afford two cleanly resolved products. 1H-NMR confirmed 

(E)-1-( 4-bromo-2-hydroxyphenyl)ethanone 0-acetyl oxime as the first elutant (0.252 g, 

0.926 mmol, 28% yield) and the his-acetate as the second elutant (0.487 g, 1.550 mmol, 48% 

yield). First elutant: 1H NMR (400 MHz, CHLOROFORM-d) cS (ppm) 11.46 (s, 1H), 7.32 (d, 

J=8.59 Hz, 1H), 7.22 (d, J=1.95 Hz, 1H), 7.05 (dd, J=8.59, 1.95 Hz, 1H), 2.43 (s, 3H), 2.26 (s, 

3H); Second elutant: 1H NMR (400 MHz, CHLOROFORM-d) cS (ppm) 7.41 -7.46 (m, 1H), 7.37 

(s, 1H), 7.34- 7.36 (m, 1H), 2.31 (s, 3H), 2.30 (s, 3H), 2.23 (s, 3H). 

(00517] C. 6-Bromo-3-methylbenzo[d]isoxazole. (E)-1-( 4-Bromo-2-

hydroxyphenyl)ethanone 0-acetyl oxime (1.6 g, 6.95 mmol) was diluted with pyridine (1 0 mL) 

in a screw capped flask and heated to 125 °C for 16 h. TLC (40% ethyl acetate in hexanes) 
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confirms starting material consumption and product formation. The solution was condensed 

under reduced pressure and the oil purified via biotage column chromatography (1 00 % hexanes 

(100 mL), then 0-50% ethyl acetate in hexanes (750 mL)) to afford 6-bromo-3-

methylbenzo[d)isoxazole (1.19 g, 5.6 mmol, 68% yield). 1H NMR ( 400 MHz, 

CHLOROFORM-d) 8 (ppm) 7.75 (d, J=1.17 Hz, 1H), 7.48- 7.52 (m, 1H), 7.42- 7.47 (m, 1H), 

2.58 (s, 3H); MS(ESI) mlz 212.2 [M] +, 214.2 [M+2] +. 

lidermediate 129: 1-Methyl-1H-indazol-5-amine 

p 
N-N'-

[00518] A. 1-Methyl-1H-indazol-5-amine. To a solution of 1-methyl-5-nitro-1H-

indazole (1 g, 5.64 mmol) in ethanol (10 mL) was added palladium on carbon (0.060 g, 

0.564 mmol) and the reaction was stirred at room temperature for 16h under 1 atmosphere of 

hydrogen. The reaction mixture was filtered through Celite and concentrated down. The crude 

was triturated with ethyl acetate and dichlomethane to give the title compound as a light purple 

solid (0.65g, 78% yield). MS (ESI) m/z 148.2 [M+1t. 

Intermediate 130: tert-Butyl 3-methyl-6-amino-2-oxo-3-hydrobenzimidazolecarboxylate 

[00519] A. (2-Amino-4-nitrophenyl)methylamine. 2-Fluoro-5-nitroaniline (2 g, 

12.81 mmol) was added to a sealed tube with methylamine (5 mL, 40% in water) and the 

reaction mixture was heated at 95 °C overnight. The reaction was evaporated and the residue was 

purified with silica gel (0 to 85% ethyl acetate in hexanes) to give (2-amino-4-

nitrophenyl)methylamine as a red-orange solid. MS (ESI) mlz 168.2 [M+ 1 t. 
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[00520] B. 1-Methyl-5-nitro-3-hydrobenzimidazol-2-one. A solution of (2-amino-4-

nitrophenyl)methylamine (1.62 g, 9.69 mmol) and di(1H-imidazol-1-yl)methanone (1.571 g, 

9.69 mmol) in tetrahydrofuran (25 mL) was stirred at (?5 °C for 18 hours. The reaction mixture 

was then cooled to 0 °C. The resulting precipitate was filtered off and dried to give 1-methyl-5-

nitro-3-hydrobenzimidazol-2-one (1.81 g, 9.37 mmol, 97% yield) as a clean, beige solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 11.36- 11.49 (m, 1H), 8.03 (dd, J= 2.34, 8.59 Hz, 1H), 

7.76 (d, J= 2.34 Hz, 1H), 7.31 (d, J= 8.98 Hz, 1H), 3.36 (s, 3H); MS (ESI) m/z 194.5 [M+1( 

[00521] C. tert-Butyl3-methyl-6-nitro-2-oxo-3-hydrobenzimidazolecarboxylate. A 

mixture of 1-methyl-5-nitro-1H-benzo[d]imidazol-2(3H)-one (1 g, 5.18 mmol), di-tert-butyl 

dicarbonate (2.404 mL, 10.35 mmol), and sodium bicarbonate (0.870 g, 10.35 mmol) in 

tetrahydrofuran (37 mL) was stirred at room temperature for 3 days. The resulting white solid 

was filtered, washed with water and tetrahydrofuran and dried to give tert-butyl 3-methyl-6-

nitro-2-oxo-3-hydrobenzimidazolecarboxylate (1.39 g, 4.74 mmol, 92% yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 8.52 (d, J=2.34 Hz, 1H), 8.22 (dd, J=2.34, 8.59 Hz, 1H), 7.43 (d, 

J=8.59 Hz, 1H), 3.37 (s, 3H), 1.62 (s, 9H). 

[00522] D. tert-Butyl3-methyl-6-amino-2-oxo-3-hydrobenzimidazolecarboxylate. tert-

Butyl 3-methyl-6-nitro-2-oxo-2,3-dihydro-1H-benzo[d]imidazole-1-carboxylate (1.38 g, 

4.71 mmol) was taken up in methanol (30 mL) and a catalytic amount of palladium on carbon 

was added. The reaction mixture was stirred under hydrogen gas for 18 hours, filtered through 

celite and then evaporated to give tert-butyl 3-methyl-6-amino-2-oxo-3-

hydrobenzimidazolecarboxylate (1.12 g, 4.25 mmol, 90% yield). MS (ESI) mlz 264.2 [M+1t. 

Intermediate 131: 3-Methyl-[1,2,4]triazolo[4,3-a]pyridin-7-amine 

N,N 

H2N-6-\ 
(00523] A. Di-tert-butyl1-(4-nitropyridin-2-yl)hydrazine-1,2-dicarboxylate. A tube 

was charged with tris(dibenzylideneacetone)dipalladium(O) (0.695 g, 0.759 mmol), 

1,1'-bis(diphenylphosphino)ferrocene (1.277 g, 2.278 mmol), cesium carbonate (6.19 g, 

18.99 mmol) and di-tert-butyl hydrazine-1,2-dicarboxylate (3.53 g, 15.19 mmol). The tube was 

purged with argon, and then toluene (20 mL) and 2-chloro-4-nitropyridine (3.01 g, 18.99 mmol) 
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were added. The reaction mixture was heated at 100 °C with stirring for 16 hours. The reaction 

mixture was cooled, filtered over Celite and concentrated in vacuo. The crude residue was 

purified by silica gel chromatography (0-20% ethyl acetate in hexanes) to afford di-tert-butyl 1-

(4-nitropyridin-2-yl)hydrazine-1,2-dicarboxylate (4.5 g, 12.70 mmol, 66.9% yield). MS (ESI) 

m/z 355.2 [M+1( 

[00524] B. 2-Hydrazinyl-4-nitropyridine dihydrochloride. To a stirred mixture of di-

tert-butyl1-(4-nitropyridin-2-yl)hydrazine-1,2-dicarboxylate (6.7 g, 18.91 mmol) in ethanol 

(30 mL) at room temperature was added hydrogen chloride (142 mL, 567 mmol, 4 N in dioxane). 

The resulting mixture was stirred under nitrogen for 16 h. The resulting suspension was 

concentrated by half on a rotary evaporator, filtered and washed with a small amount of 

diethylether to afford 2-hydrazinyl-4-nitropyridine dihydrochloride (3.09 g, 13.61 mmol, 72% 

yield) as a yellow solid. MS (ESI) m!z 155.2 [M+ It. 
[00525] C. N'-(4-Nitropyridin-2-yl)acetohydrazide. To a stirred mixture of 

2-hydrazinyl-4-nitropyridine dihydrochloride (1.6 g, 7.05 mmol) in pyridine (54 mL) at room 

temperature was added acetic anhydride (0.799 mL, 8.46 mmol). The resulting mixture was 

stirred under nitrogen at 50 °C for 16 h. The resulting suspension was concentrated on a rotary 

evaporator, and the residue was purified using flash chromatography (0-1 0% methanol in 

dichloromethane) to afford N'-( 4-nitropyridin-2-yl)acetohydrazide (0.646 g, 3.29 mmol, 46.7 % 

yield) as a yellow solid. MS (ESI) m!z 197.3 [M+1t. 

[00526] D. 3-Methyl-7-nitro-[1,2,4]triazolo[4,3-a]pyridine. To a solution of N'-(4-

nitropyridin-2-yl)acetohydrazide (0.641 g, 3.27 mmol) in tetrahydrofuran (25 mL) was added 

(methoxycarbonylsulfamoyl)triethylammonium hydroxide, inner salt (2.336 g, 9.80 mmol) at 

room temperature. The mixture was heated at 65 °C for 18 h and cooled to room temperature. 

The reaction mixture was concentrated and the residue was loaded on a biotage column and 

purified by flash chromatography (0-10% methanol in dichloromethane) to afford 3-methyl-7-. 

nitro-[1,2,4]triazolo[4,3-a]pyridine (0.467 g, 2.62 mmol, 80% yield) as a yellow-white solid. 

MS (ESI) m!z 179.2 [M+1t. 

[00527] E. 3-Methyl-[1,2,4]triazolo[4,3-a]pyridin-7-amine. 3-Methyl-7-nitro-

[1,2,4]triazolo[4,3-a]pyridine (0.467 g, 2.62 mmol) was suspended in methanol (10 mL) 

followed by addition of platinum, 1% on activated carbon, vanadium doped (50% wetted 

powder)Evonik F4 (0.1 00 g). The solution was evacuated and purged with fresh hydrogen gas 
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three times and the mixture was allowed to stir at ambient temperature for 4 h. The solution was 

filtered through Celite and the solvent was removed under reduced pressure to give 3-methyl

[1,2,4]triazolo[4,3-a]pyridin-7-amine (0.388 g, 2.62 mmol, 100% yield) as a brown solid. 

MS (ESI) mlz 149.3 [M+1t. 

Intermediate 132: 3-Methyl-l-((2-(trimethylsilyl)ethoxy)methyl)-lH-pyrazolo[3,4-

b]pyridin-5-amine · 

H,N~N l __ J_~~: 
N ~ 

SEM 

[00528] A. 5-Bromo-2-chloro-N-methoxy-N-methylnicotinamide. To a mixture of 

5-bromo-2-chloronicotinic acid (6 g, 25.5 mmol) in thionyl chloride (30 mL) was added a drop 

of N ,N-dimethylformamide, and the reaction mixture was heated at 80 oc for 2 h. The mixture 

was cooled to room temperature, and concentrated to give crude 5-bromo-2-chloronicotinoyl 

chloride. A solution of O,N-dimethyl-hydroxylamine hydrochloride salt (3.45 g, 35.6 mmol) and 

triethylamine (7.48 g, 74.1 mmol) in dichloromethane (80 mL), and a solution ofthe above 

5-bromo-2-chloronicotinoyl chloride in dichloromethane (20 mL) were added, and the reaction 

mixture was stirred overnight. The mixture was poured into water, and extracted with 

dichloromethane (50 mLx3). The combined organic layer was concentrated under reduced 

pressure, and purified on silica gel column (eluting with 5-10% ethyl acetate in petroleum ether) 

to give 5-bromo-2-chloro-N-methoxy-N-methylnicotinamide as a solid (6.2 g, 71.4% yield). 
1H NMR (400 MHz, DMSO-d6) o (ppm) 8.65 (s, 1H), 8.39 (s, 1H), 3.49 (s, 3H), 3.30 (s, 3H). 

[00529] B. 1-(5-Bromo-2-chloropyridin-3-yl)ethanone. Methylmagnesium bromide 

(6.0 mL, 18 mmol, 3 M solution in tetrahydrofuran) was added dropwise to a solution of 

5-bromo-2-chloro-N-methoxy-N-methylnicotinamide (5 g, 18 mmol) in tetrahydrofuran (80 mL) 

under nitrogen at 0 oc over 30 min. The resulting mixture was warmed to room temperature 

over 2 h, quenched with aqueous ammonium chloride solution, and extracted with ethyl acetate. 

The combined organic layer was dried over sodium sulfate, evaporated under reduced pressure, 

and dried under vacuum to give 1-(5-bromo-2-chloropyridin-3-yl)ethanone (3 .1 g, 73.8 % yield) 

as an oil. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.54 (s, 1H), 8.00 (s, 1H), 2.69 (s, 

3H). 

-213-



wo 2010/027500 PCT/US2009/005020 

[00530] C. 5-Bromo-3-methyl-1H-pyrazolo[3,4-b]pyridine. A mixture of 1-(5-bromo-2-

chloropyridin-3-yl)-ethanone (3.1 g, 13.3 mmol), aqueous hydrazine (782 mg, 13.3 mmol, 85 %), 

and potassium carbonate (1.83 g, 13.3 mmol) in tetrahydrofuran (20 mL) was refluxed overnight. 

After cooling to room temperature, the reaction mixture was concentrated, and the residue was 

dissolved in ethyl acetate. The organic solution was washed with brine, dried over anhydrous 

sodium sulfate, evaporated under reduced pressure, and purified on silica gel column to give 

5-bromo-3-methyl-1H-pyrazolo[3,4-b ]pyridine (2.0 g, 71.4% yield). 1H NMR ( 400 MHz, 

CHLOROFORM-d) & (ppm) 12.33 (br s, IH), 8.58 (s, IH), 8.16 (s, IH), 2.58 (s, 3H). 

[00531] D. 5-Bromo-3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazolo[3,4-

b]pyridine. To a solution of5-bromo-3-methyl-1H-pyrazolo[3,4-b]pyridine (2.0 g, 9.47 mmol) 

in N,N-dimethylformamide (15 mL) was added sodium hydride (455 mg, 11.4 mmol, 60% in 

mineral oil) at 0 oc under nitrogen, and the mixture was stirred for 1 h at 0 °C. Subsequently 

(2-(chloromethoxy)ethyl)trimethylsilane (1.88 g, 11.4 mmol) was added dropwise, the mixture 

was continued to stir for 1 hat 0°C, and poured into ice-water (50 mL), and extracted with ethyl 

acetate (100 mLx3). The combined organic layer was dried over anhydrous sodium sulfate, 

evaporated under reduced pressure, and purified on silica gel column (eluting with 20-25 % ethyl 

acetate in petroleum ether) to give 5-bromo-3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

pyrazolo[3,4-b]pyridine (1.6 g, 50% yield) as an oil. 1H NMR (400 MHz, CHLOROFORM-d) 

& (ppm) 8.55 (s, 1H), 8.12(s, 1H), 5.76 (s, 2H), 3.62(t, J=8.8 Hz, 2H), 2.55 (s, 3H), 0.93 (t, 

J=8.4 Hz, 2H), -0.06 (s, 9H); MS (ESn: m/z 341.9 [M+1t. 

[00532] E. 3-Methyl-1-( (2-( trimethylsilyl)ethoxy )methyi)-1H-pyrazolo [3,4-b] pyridin-

5-amine. A degassed mixture of 5-bromo-3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

pyrazolo[3,4-b]pyridine (1.7 g, 5 mmol), diphenylmethanimine (1.36 g, 7.5 mmol), 

tris( dibenzylideneacetone )palladium (0) (920 mg, 1 mmol), (R)-( + )-2,2'-bis( diphenylphosphino )-

1,1'-binaphthyl (1.55 g, 2.5 mmol), and sodium tert-butoxide (720 mg, 7.5 mmol) in toluene 

(30 mL) was heated at 115 °C under nitrogen overnight. The reaction mixture was concentrated, 

and purified by column chromatography on silica gel (eluting with 5-20% ethyl acetate in 

petroleum ether) to give N-( diphenylmethylene )-3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-

1H-pyrazolo[3,4-b]pyridin-5-amine (2.5 g, crude), which was dissolved in tetrahydrofuran 

(10 mL), and hydrochloric acid (2 N, 10 mL) was added. The mixture was stirred at room 

temperature for 2 h. The mixture was adjusted to pH=8 with saturated sodium carbonate 
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solution, extracted with ethyl acetate, dried, concentrated, and purified by column 

chromatography on silica gel (eluting with 10-25 % ethyl acetate in petroleum ether) to give 

3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-pyrazolo[3,4-b ]pyridin-5-amine (1.1 g, 

79.1% yield) as an oil. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.10 (s, 1H), 7.18 (s, 

1H), 5.7 (s, 1H), 3.58 (d, J=11.2 Hz, 2H), 3.34 (s, 2H), 2.47 (s, 3H), 0.90 (t, J=11.2 Hz, 2H), 

-0.09 (s, 9H). 

Intermediate 133: N-Methoxy-N-methyltetrahydrofuran-3-carboxamide 

[00533] A. N-Methoxy-N-methyltetrahydrofuran-3-carboxamide. A mixture of 

tetrahydrofuran-3-carboxylic acid (5 g, 43 mmol), N,O-dimethylhydroxylarnine hydrochloride 

(4.58 g, 48 mmol), N-(3-dimethylarninopropyl)-N'-ethylcarbodiimide hydrochloride (9.55 g, 

50 mmol), 1-hydroxybenzotriazole (6.75 g, 50 mmol), and 4-methylmorpholine (10.1 g, 

100 mmol) in anhydrous dichloromethane (200 mL) was stirred at 0 °C for 1 h. The mixture was 

warmed to room temperature, stirred overnight, and poured into water (200 mL). The organic 

layer was separated, the aqueous layer was extracted with dichloromethane. The combined 

organic phase was dried over sodium sulfate, concentrated under vacuum, and purified with 

column chromatography on silica gel (eluting with 8% ethyl acetate in petroleum ether) to give 

N-methoxy-N-methyltetrahydrofuran-3-carboxamide (3 g, 44.1 % yield) as a colorless oil. 

Intermediate 134: 4-(1-(Tetrahydro-2H-pyran-2-yl)-1H-1,2,4-triazol-3-yl)aniline 

[00534] A. 3-Bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-1,2,4-triazole. To a 

solution/suspension of 3,4-dihydro-2H-pyran (0.674 mL, 7.43 mmol), 3-bromo-1H-1,2,4-

triazole (1 g, 6.76 mmol) in tetrahydrofuran (15 mL), methanesulfonic acid (0.053 mL, 

0.811 mmol) was added. The reaction mixture was refluxed for 2 hours at 75 °C. The reaction 

mixture was then cooled and the solvent was removed under vacuum. Water was added to 
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mixture, and the mixture was extracted three times with ethyl acetate. The organics were 

combined and dried over sodium sulfate. The solvent was removed under vacuum to afford 

3-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-1 ,2,4-triazole (1.493 g, 6.43 mmol, 95 % yield) as an 

oil which was taken to the next step without further purification. MS (ESI): m/z 232.0 [M+lt. 

[00535] B. 3-(4-Nitrophenyl)-1-(tetrahydro-2H-pyran-2-yl)-1H-1,2,4-triazole. To a 

suspension/solution of 4-nitrophenylboronic acid (1 g, 5.99 mmol) in dimethoxyethane (20 mL) 

and water (10 mL), 3-bromo-1-(tetrahydro-2H-pyran-2-yl)-1H-1,2,4-triazole (1.390 g, 

5.99 mmol) followed by potassium carbonate was added. Nitrogen was bubbled into the reaction 

mixture for 3 minutes. Tetrakis(triphenylphosphine)palladium (0) (0.346 g, 0.300 mmol) was 

added, and the sealed reaction flask was sirred at 120 °C overnight. The reaction was cooled 

down and water (50mL) was added. The mixture was extracted three times with ethyl acetate. 

The organics were combined, washed with brine and dried over anhydrous sodium sulfate. The 

solvent was removed under vacuum. The residue was purified by column chromatography 

(eluting with 0-100% ethyl acetate in hexanes) to afford 3-(4-nitrophenyl)-1-(tetrahydro-2H

pyran-2-yl)-1H-1,2,4-triazole (400 mg, 1.458 mmol, 24.34% yield) as yellow solid. 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 8.91 (s, lH), 8.31-8.38 (m, 2H), 8.22-8.30 (m, 2H), 5.66 (dd, 

J= 2.73, 9.76 Hz, 1H), 3.98 (dtd, 1H), 3.58-3.80 (m, 1H), 1.86-2.35 (m, 3H), 1.48- 1.83 (m, 

3H). MS (ESI): rn/z 275.2 [M+1t. 

[00536] C. 4-(1-(Tetrahydro-2H-pyran-2-yl)-1H-1,2,4-triazol-3-yl)aniline. To a 

degassed solution of 3-( 4-nitrophenyl)-1-(tetrahydro-2H-pyran-2-yl):-1H-1 ,2,4-triazole ( 400 mg, 

1.458 mmol) in methanol (1 00 mL) was added palladium on carbon (155 mg, 1.458 mmol). The 

reaction mixture was stirred at room temperature under 1 atmophere of hydrogen overnight. The 

solution was filtered and the solvent was removed under vacuuni to afford 4-(1-(tetrahydro-2H

pyran-2-yl)-1H-1 ,2,4-triazol-3-yl)aniline (0.356g, 1.458 mmol, 100 % yield) which was used for 

the next step without further purification. MS (ESI): rnlz 245.0 [M+ It. 
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Intermediate 135: N-Methoxy-N-methyl-1,4-dioxane-2-carboxamide 

-o 
' (0 N-

0__)----{0 
[00537] A. 1,4-Dioxane-2-carbonitrile. 4 M Hydrogen chloride in 1 ,4-dioxane (23 mL, 

93 mmol) was added dropwise to a stirred solution of2,3-dihydro-1,4-dioxine (8 g, 93 mmol) in 

toluene (20 mL) at room temperature under nitrogen. After 15 min the colorless solution was 

transferred to a dropping funnel and added dropwise to a stirred suspension of cyanosilver 

(12.44 g, 93 mmol) in toluene (100 mL) at room temperature under nitrogen. After the addition 

was completed, the resulting mixture was heated at 115 °C under a reflux condenser under 

nitrogen for 16 h. The mixture was cooled to room temperature and filtered through Celite and 

the filter cake washed with diethyl ether. The filtrate was concentrated on a rotary evaporator and 

purified using flash chromatography (eluting with 0-100% ethyl acetate in hexanes). Fractions 

containing the desired product were combined and the solvent was removed on a rotary 

evaporator. The residue was diluted with hexane and concentrated on a rotary evaporator three 

times to give the desired product (6.2 g, 54.8 mmol, 59.0% yield) as a clear oil. 1H NMR 

(400 MHz, CHLOROFORM-d) 8 (ppm) 4.55 (t, J=3.32 Hz, 1H) 4.04 (ddd, J=12.59, 9.27, 

2.73 Hz, 1H) 3.87 (d, J=3.12 Hz, 2H) 3.77-3.84 (m, 1H) 3.70-3.77 (m, 2H.). 

[00538] B. 1,4-Dioxane-2-carboxylic acid. A solution of sodium hydroxide (5.0 g, 

125 mmole) in distilled water (45 mL) was added to 1,4-dioxane-2-carbonitrile (6.5 g, 

57 mmole). The mixture was refluxed for four hours, acidified with 6 N sulfuric acid (15 mL) 

and extracted with ether (3 x 30 mL). The water solution was evaporated at low pressure and 

extracted with ether. The ether solution, dried over anhydrous sodium sulfate, was evaporated, 

leaving a clear oil which crystallized when chilled. Recrystallization from carbon tetrachloride 

afforded 1,4-dioxane-2-carboxylic acid (4.1 g, 31.0 mmol, 54% yield). 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 8.88 (br s, 1H) 4.32 (dd, J=8.59, 3.12 Hz, 1H) 4.07 (dd, J=11.52, 

3.32 Hz, 1H) 4.00 (dt, J=11.71, 2.93 Hz, 1H) 3.64- 3.83 (m, 4H). 

[00539] C. N-Methoxy-N-methyl-1,4-dioxane-2-carboxamide. Oxalyl 

chloride(1.093 mL, 12.49 mmol) was added dropwise to a stirred solution of 1,4-dioxane-2-

carboxylic acid (1.5 g, 11.35 mmol) and N,N-dimethylformamide (0.018 mL, 0.227 mmol) in 

dichloromethane (50 mL). The resulting colorless solution was stirred at room temperature 
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under nitrogen for 2h. The resulting mixture was cooled to 0 °C under nitrogen then 

N, 0-dimethylhydroxylamine hydrochloride (1. 7 g, 17.03 mmol) was added. The thick slurry 

mixture was stirred at room temperature under nitrogen for 1 0 min. The resulting mixture was 

diluted with dichloromethane and washed with saturated aqueous sodium bicarbonate. The 

organics were washed with brine and then dried over magnesium sulfate, filtered, and 

concentrated on a rotary evaporator. The residue was purified using flash chromatography 

(30-70% ethyl acetate in hexane) to give the title compound (1.5g, 8.56 mmol, 75%) as clear oil. 

MS (ESI) mlz 176.4 [M+1t. 

Intermediates 136 and 137: 6-Bromo-1,4-dimethylindoline-2,3-dione and 4-bromo-1,6-

dimethylindoline-2,3-dione 

Br-ett 
N 0 
I 

I 

V(o 
Br 0 

[00540] A. 3-Bromo-N,N,5-trimethylaniline. To a solution of 3-bromo-5-methylaniline 

hydrochloride salt (0.419 g, 2.25 mmol) in 1,2-dimethoxyethane (6 mL) was added sodium 

hydride (0.162 g, 6.75 mmol) and the reaction mixture was stirred at room temperature for 

15 min. Iodomethane (0.7 mL, 11.25 mmol) was added and the reaction mixture was stirred at 

room temperature for 17 h. Water was added and the reaction mixture was extracted with ethyl 

acetate (3x50mL). The organic layers were washed with saturated ammonium chloride solution 

(100mL) and brine, dried over magnesium sulfate, filtered and concentrated down. The crude 

was purified by column chromatography (eluting with 0-40 % ethyl acetate in hexane) to afford 

3-bromo-N,N,5-trimethylaniline (0.31 g, 66.4 %yield) as yellow liquid. 1H NMR ( 400 MHz, 

DMSO-d6) 8 (ppm) 6.62 (d, J = 1.95 Hz, 2H), 6.51 (s, 1H), 2.88 (s, 6H), 2.22 (s, 3H). MS (ESI) 

mlz 213.9 [M+2t. 

[00541] B. 6-Bromo-1,4-dimethylindoline-2,3-dione and 4-bromo-1,6-

dimethylindoline-2,3-dione. A solution of 1,4-diazabicyclo[2.2.2]octane (DABCO) (1.912 g, 

17.05 mmol) in chloroform (5 mL) was cooled down to 0 °C under nitrogen gas and oxalyl 

chloride (1.492 rnL, 17.05 mmol) was added dropwise, to form a pale yellow solid. To this solid 

was added slowly 3-bromo-N,N,5-trimethylaniline (0.73 g, 3.41 mmol) in chloroform (3 mL) at 
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0 °C. The reaction mixture changed from a yellow suspension to a brown suspension. The 

reaction mixture was then warmed to room temperature, transferred into a sealed tube and heated 

to 90 °C for 3h. The reaction mixture was neutralized with 10% sodium hydroxide solution to 

pH 8-9. The water layer was extracted with ethyl acetate (3x100mL), washed with satul!ted 

ammonium chloride and brine, dried over magnesium sulfate, filtered and concentrated down to 

give the mixture of regioisomers as a red-brown solid. The regioisomers were separated by 

column chromatography (eluting with 0-100 % ethyl acetate in hexane). The least polar 

compound was identified as 6-bromo-1,4-dimethylindoline-2,3-dione (0.34 g, 39.2%). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 7.27 (s, 1H), 7.21 (s, 1H), 3.12 (s, 3H), 2.44 (s, 3H). MS (ESI) 

mlz 256.1 [M+2t. The regiochemistry was confirmed by NOE (NOE-NMR ( 400 MHz, 

DMSO-d6) ()(ppm) 2.44 (irradiated peak suppressed one major peak at 7.21 ppm). The most 

polar compound spot was identified as 4-bromo-1 ,6-dimethylindoline-2,3-dione and was further 

purified by trituration with methanol (0.146g, 17%). 1HNMR (400 MHz, DMSO-d6)5 (ppm) 

7.16 (s, 1H), 7.02 (s, 1H), 3.11 (s, 3H), 2.38 (s, 3H). MS (ESI) rnlz 256.1 [M+2t. The 

regiochemistry was confirmed by nOE (NOE-NMR (400 MHz, DMSO-d6) 8 (ppm) 2.38 

(irradiated peak suppressed two major peaks at 7.02 and 7.16 ppm). 

EXAMPLES 

Example 1: N,S-Diphenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine 

[00542] A. 2-(3-Ethoxycarbonyl-2-thioureido)-6-bromopyridine. To a solution of 

2-amino-6-bromopyridine (8 g, 46.5 mmol) in dioxane (160 mL) was added dropwise 

ethoxycarbonyl isothiocyanate (6.09 g, 46.5 mmol) under nitrogen at room temperature, and the 

reaction mixture was stirred at room temperature for 2 h. The reaction mixture was monitored 

by TLC (petroleum ether: ethyl acetate = 5: 1 ). When the starting material was consumed, 

dioxane was removed under reduced pressure to give crude 2-(3-ethoxycarbonyl-2-thioureido)-6-
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bromopyridine (14.81 g) as a solid. 1HNMR (300 MHz, DMSO-d6) o (ppm) 12.16 (br s, lH), 

11.65 (br s, 1H), 8.65 (d, J = 8.1 Hz, 1H), 7.84 (dd, J1 = 8.1, J2= 7.2 Hz, I H), 7.49 (d, J = 7.2 

Hz, 1H), 4.24 (q, J = 7.2 Hz, 2H), 1.27 (t, J = 7.2 Hz, 3H); MS (ESI): m/z 303.9 [M+1t. 

[00543] B. 5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine. To a solution of hydroxylamine 

hydrochloride (16.16 g, 232.5 mmol) and N, N-diisopropylethylamine (23.89 mL, 139.5 mmol) 

in a mixture of methanol and ethanol (v/v, 1:1, 95 mL) was added 2-(3-ethoxycarbonyl-2-

thioureido)-6-bromopyridine (14.81 g, 46.5 mmol) in one portion at room temperature. After 

being stirred at room temperature for 2 h, the reaction mixture was heated at 60 oc overnight. 

TLC (ethyl acetate: methanol= 20:1) indicated the starting material was consumed. The 

volatiles were removed under reduced pressure and the residue was treated with water. The 

precipitate was collected by filtration, washed with a mixture of methanol and diethyl ether 

(4:1, 18.5 mL). After being dried under high vacuum, 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (7.29 g, overall yield 74% for two steps) was obtained as a off-white solid. 1H NMR 

(300 MHz, DMSO-d6) o (ppm) 7.34 (m, 2H), 7.20 (m, lH), 6.24 (br s, 2H); MS (ESI): m!z 213.0 

[M+It. 

[00544] C. 5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A mixture of 5-bromo

[1,2,4]triazo1o[1,5-a]pyridin-2-amine (2.5 g, 11.8 mmol), phenyl boronic acid (2.88 g, 

23.6 mmol), triphenylphosphine (618 mg, 2.36 mmol) and potassium phosphate (5.00 g, 

23.6 mmol) in 1,2-dimethoxyethane (35 mL) was degassed, and palladium acetate (0.5 g, 

1.77 mmol) was added under nitrogen. The reaction mixture was refluxed under nitrogen 

overnight. After being cooled to room temperature, the reaction mixture was partitioned between 

ethyl acetate (50 mL) and water (50 mL), and the aqueous layer was extracted with ethyl acetate 

(30 mL x 3). The combined organic layer was washed with brine, dried over sodium sulfate, and 

evaporated. The residue was purified by silica gel column (eluting with 15-25% ethyl acetate in 

petroleum ether) to give 5-phenyl-[1,2,4] triazolo[1,5-a]pyridin-2-amine (1.7 g, 68.5% yield) as 

a solid. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 7.92 (m, 2H), 7.59-7.34 (m, 5H), 7.40 

(d, J = 7.2, 1H); MS (ESI): m/z 211.0 [M+ It. 

[00545] D. N,5-Diphenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A mixture of 5-phenyl

[1,2,4]triazolo[1,5-a]pyridin-2-amine (200 mg, 0.94 mmol), phenyl bromide (163 mg, 

1.03 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (54 mg, 0.094 mmol) and cesium 

carbonate (430 mg, 1.32 mmol) in dioxane(8 mL) was degassed, and tris(dibenzylideneacetone)-
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dipalladium (0) (43 mg, 0.047 mmol) was added under nitrogen. The reaction mixture was 

heated at 120 °C with stirring overnight. The reaction mixture was quenched by the addition of 

water and the mixture was extracted with ethyl acetate (25 mL x 3). The combined organic layer 

was washed with brine, dried over sodium sulfate, concentrated. The residue was purified by 

preparative TLC (eluting with 25 %ethyl acetate in petroleum ether) to give N,5-diphenyl

[1,2,4]triazolo[1,5-a]pyridin-2-amine (130 mg, 48% yield). 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 9.62 (s, lH), 8.04 (d, J = 8.4 Hz, 2H), 7.68-7.51 (m, 6H), 7.22 (t, J = 7.6 Hz, 2H), 7.18 

(d, J=8.4 Hz, lH), 6.83 (t, J = 7.6 Hz, lH); MS (ESI): mlz 286.9 [M+ If. Iodides or chlorides 

may be used in place of bromides for this coupling reaction. 

Example 2: N-(4-Morpholinophenyl)-5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

0 
&Np 

}--NH 
""'"N 

[00546] A. N-(4-Morpholinophenyl)-5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. 

After the mixture of 5-phenyl-[1,2,4]triazolo[l ,5-a]pyridin-2-arnine (100 mg, 0.47 mmol), 

4-(4-bromo-phenyl)-morpholine (137 mg, 0.57 mmol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (27 mg, 0.047 mmol) and potassium tert-butoxide (105 mg, 0.94 mmol) in 

dioxane (6 mL) was degassed, tris(dibenzylideneacetone)-dipalladiurn (0) (21.6 mg, 

0.024 mmol) was added under nitrogen, and the reaction mixture was heated at 80 °C with 

stirring under nitrogen overnight. The reaction mixture was quenched by the addition of water, 

and the mixture was extracted with ethyl acetate (15 mL x 3). The combined organic layer was 

washed with brine, dried over sodium sulfate and concentrated. The residue was purified by 

preparative TLC (eluting with 25% ethyl acetate in petroleum ether) to give N-(4-

morpholinophenyl)-5-phenyl-[1 ,2,4]triazolo[l ,5-a]pyridin-2-arnine as free base, which was 

converted to the corresponding hydrochloride salt with methanolic hydrochloride solution 

(28 mg, 15.8% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.91 (br s, lH), 8.02 (d, 

J=8.0 Hz, 2H), 7.75-7.52 (m, 9H), 7.20 (d, J = 6.8 Hz, lH), 3.97 (s, 4H), 3.45 (s, 4H); MS (ESI): 

mlz 372.2 [M+lf. 
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Example 3: 5-(Furan-3-yl)-N-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine 

Example 4: 5-(2-Fluorophenyl)-N-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine 

[00547] A. 5-(2-Fluorophenyl)-N-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine. 5-(2-

Fluorophenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine was prepared from 5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-amine and 2-fluorophenylboronic acid, following the procedure 

described for the synthesis of 5-(furan-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A degassed 

mixture of 5-(2-fluorophenyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine (73 mg, 0.3 rnmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (37 mg, 0.064 rnmol), 

tris(dibenzylideneacetone)dipalladium(O) (29 mg, 0.032 rnmol), bromobenzene (47 mg, 

0.3 rnmol) and potassium tert-butoxide (72 mg, 0.64 rnmol) in dioxane (5 mL) was heated at 

120 °C under nitrogen overnight. After being cooled to room temperature, ethyl acetate (30 mL) 

and water (30 mL) were added. The organic layer was separated and then the aqueous phase was 

extracted with ethyl acetate (30 mL x 3). The combined organic layer was dried over anhydrous 

sodium sulfate and filtered. The filtrate was evaporated under reduced pressure. The residue 

was purified by reverse-phase preparative HPLC ( 40-70 % acetonitrile + 0.1 % trifluoroacetic 

acid in water + 0.1 % trifluoroacetic acid, over 15 min) to give 5-(2-fluorophenyl)-N-phenyl

[1,2,4]triazolo[1,5-a]pyridin-2-amine as a trifluoroacetic acid salt, which was converted to the 

corresponding hydrochloride salt with methanolic hydrochloride solution (23 mg, 24 % yield). 
1H NMR (400 MHz, METHANOL-d4) cS (ppm) 8.10 (t, J = 8.0 Hz, 1H), 7.81 (m, 2H), 7.71 (m, 
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lH), 7.58 (m, 1H), 7.50 (m, 2H), 7.42 (m, 2H), 7.32 (m, 2H), 7.07 (m, 1H); MS (ESI): mlz 305.1 

[M+lt. 

Example 5: N-(5-Methoxypyridin-3-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

[00548] A. N-(5-Methoxypyridin-3-yl)-5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A 

mixture of 5-phenyl-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-amine (303 mg, 1.44 mmol), 3-bromo-5-

methoxy-pyridine (245 mg, 1.31 mmol), (R)-(+ )-2,2'-bis( diphenylphosphino) 1,1 '-binaphthyl 

(162 mg, 0.26 mmol) and sodium tert-butoxide (252 mg, 2.88 mmol) in toluene (10 mL) was 

degassed, and tris(dibenzylideneacetone)dipalladium(0)(119 mg, 0.13 mmol) was added. The 

reaction mixture was heated at 80 oc under nitrogen with stirring overnight. Toluene was 

removed under reduced pressure, and the residue was purified on silica gel column (eluting with 

5-30% ethyl acetate in petroleum ether) to give the crude product, which was recrystallized from 

methanol to give N-(5-methoxypyridin-3-yl)-5-phenyl-[1 ,2,4]triazolo[1 ,5-a]pyridin-2-amine 

(170 mg, 41.0% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) ()(ppm) 9.94 (s, lH), 

8.30 (d, J=2.0 Hz, 1H), 8.01 (d, J=2.0 Hz, 2H), 7.94 (s, 1H), 7.78 (d, J=2.4 Hz, lH), 7.65 (m, 

1H), 7.61 (s, lH), 7.55 (m, 3H), 7.28 (d, 1H), 3.76 (s, 3H); MS (ESI): m/z 318.1 [M+1t. 

Example 6: N2 -(2-Aminoethyi)-JV -(5-phenyl-[1,2,4]triazolo[1,5-a ]pyridin-2-yl)pyridine-2,4-

diamine 

[00549] A. N-(2-Chloropyridin-4-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A 

degassed mixture of5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (420 mg, 2.0 mmol), 

2-chloro-4-iodo-pyridine ( 4 78 mg, 2.0 mmol), tris( dibenzylideneacetone) dipalladium(O) 

(180 mg, 0.2 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (230 mg, 0.4 mmol) and 
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cesium carbonate (1.3 g, 4.0 mmol) in dioxane (5 mL) was heated at 80 °C under nitrogen 

overnight. After being cooled to room temperature, the reaction mixture was filtered, and the 

filtrate was concentrated in vacuo. The crude product was washed with water (10 mL) and 

methanol (20 mL), and dried under vacuum to give N-(2-chloropyridin-4-yl)-5-phenyl

[1,2,4]triazolo[1,5-a]pyridin-2-amine (502 mg, 78% yield) as a solid which was used without 

further purification. MS (ESI): mlz 321.9 [M + Ht. 
[00550] B. N2 -(2-Aminoethyl)-~ -(5-phenyl-[1,2,4]triazolo[1,5-a ]pyridin-2-yl)pyridine-

2,4- diamine. A mixture of N-(2-chloropyridin-4-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (160 mg, 0.5 mmol), ethane-1,2-diamine (5 mL) and copper (I) iodide (10 mg, 0.05 mmol) 

in a sealed tube was irradiated in a microwave (150 W) at 150 °C under nitrogen for 45 min. 

Water was added, and the mixture was extracted with dichloromethane. The combined organic 

layer was washed with brine, dried over sodium sulfate, and evaporated under reduced pressure. 

The crude product was purified by reverse-phase preparative HPLC (24- 54%: acetonitrile+ 

0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 20 min) to give N2 -(2-

aminoethyl)-~-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)pyridine-2,4-diamine as a 

trifluoroacetic acid salt, which was converted to a hydrochloride salt with methanolic 

hydrochloride solution (35 mg, 20% yield) as a solid. 1H NMR (400 MHz, METHANOL-d4) 

o (ppm) 7.92 (m, 2H), 7.71 (m, 2H), 7.59 (m, IH), 7.51 (m, 4H), 7.21 (dd, J1=1.2 Hz, J2=1.6 Hz, 

1H), 6.9 (d,J=1.2 Hz, 1H), 3.55 (t,J=6.0 Hz, 2H), 3.02 (t,J=6.0, 2H); MS (ESI): mlz 346.1 

[M+1]. 

Example 7: 3-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)phenol 

[00551] A. 5-Bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. To a solution of 

5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (2 g, 9.39 mmol) in 100 mL of dioxane was 

added iodobenzene (3.83 g, 18.78 mmol), sodium tert-butoxide (1.804 g, 18.78 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (1.086 g, 1.878 mmol) and 

tris(dibezylideneacetone)palladium (0.903 g, 0.986 mmol) at room temperature under nitrogen. 
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The reaction mixture was heated at 100 °C for 2h. Upon completion of the reaction, as indicated 

by LCMS, the reaction mixture was poured into water/brine, and extracted with ethyl acetate 

several times. The combined organic layers were dried over anhydrous magnesium sulfate and 

concentrated. The crude mixture was purified by silica gel column chromatography (eluting with 

0 -80% ethyl acetate in hexanes) to give the title compound as a brown solid (1.3 g, 48 %yield). 
1H NMR (400 MHz DMSO-d6) o (ppm) 9.84 (s, 1H), 7.74-7.71 (m, 2H), 7.62-7.60 (m, 1H), 

7.52-7.48 (m, 1H), 7.40-7.38 (m, 1H), 7.32-7.28 (m, 2H), 6.92-6.88 (m, 1H); MS (ESI) 

m/z 290.13 [M+1t 

[00552) B. 3-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)phenol. A degassed 

solution of 5-bromo-N-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine ( 60 mg, 0.286 mrnol), 

3-hydroxy-phenylboronic acid ( 43 mg, 0.312 mrnol), 1-1 '-his( diphenylphosphino )ferrocene 

palladium dichloride (15 mg, 0.020 mrnol) and aqueous solution of sodium carbonate (2 M, 

1 mL) in dioxane (3 mL) was refluxed for 2 h under nitrogen. The reaction mixture was filtered, 

and the filtrate was partitioned between ethyl acetate and water. The aqueous layer- was 

extracted with ethyl acetate. The organic layers were combined, dried with sodium sulfate, and -

evaporated in vacuo. The residue was purified by preparative TLC (eluting with 15-20% ethyl 

acetate in petroleum ether) give 3-(2-(phenylarnino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)phenol 

(45 mg, 52% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.81 (br s, lH), 9.62 (br 

s, 1H), 7.68-7.56 (m, 4H), 7.42-7.35 (m, 3H), 7.24 (t, J = 8.0 Hz, 2H), 7.11 (d, J = 6.8 Hz, 1H), 

6.93 (m, 1H), 6.83 (m, 1H); MS (ESD: mlz 303.0 [M+1t. 

Example 8: 5-(lH-Indazol-5-yl)-N-phenyl-[1,2,4]triazolo[l,5-a)pyridin-2-amine 

HN-N 
'\ 

[00553) A. 5-(lH-Indazol-5-yl)-N-phenyl-[1,2,4]triazolo[l,5-a)pyridin-2-amine. A 

mixture of 5-bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (180 mg, 0.625 mrnol), 

tert-butyl5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-indazole-1-carboxylate ( 258 mg, 

0.72mrnol), tetrakis(triphenylphosphine)palladium (0) (72 mg, 0.06 mrnol) and an aqueous 
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solution of potassium phosphate (2M, 0.625 mL, 1.3 mmol) in dimethylsulfoxide (5 mL) in a 

tube was heated at 85 °C with stirring under nitrogen overnight. A saturated sodium chloride 

aqueous solution was added, and the precipitated was collected by filtration. The pale yellow 

solid was dissolved in ethyl acetate (5 mL) and methanolic hydrochloride solution (2M, 2 mL) 

was added dropwise. The mixture was concentrated under vacuum, and the residue was washed 

with ethyl acetate to give 5-(1H-indazol-5-yl)-N-phenyl-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine 

(82 mg, 41 %yield) as a hydrochloride salt. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.65 (br s, 

1H), 8.49 (s, 1H), 8.23 (s, 1H), 7.98 (d, J = 8.8 Hz, 1H), 7.68 (m, 4H), 7.56 (d, J = 8.8 Hz, 1H), 

7.22 (m, 3H), 6.83 (t, J = 7.2 Hz. 1H); MS (ESI): m/z 327.1 [M+1( Alternatively, this reaction 

can be run in N,N-dimethylforrnide as solvent and at a temperature of 100 °C. 

Example 9: 5-(2-((Methylamino )methyl)-1H-benzo[ d) imidazol-5-yi)-N-phenyl

[ 1 ,2,4) triazolo [1 ,5-a) pyridin-2-amine 

N.:::: ~ 
;={N-{N ... N -& 

v ~, 
~ 

N 

HN) 
HN 

\ 

[00554) A. 5-( 4-Amino-3-nitrophenyl)-N-phenyl-[1,2,4]triazolo[1,5-a ]pyridin-2-amine. A 

degassed mixture of 2-nitro-4-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)aniline (0.5 g mg, 

1.89 mrnol), 5-bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.54 g, 1.89 mmol), 

sodium carbonate (0.4 g, 3.78 mmol), and tetrakis(triphenyl-phosphine)palladium (0) (50 mg, 

0.043 mmol) in 1,2-dimethoxyethane and water (v/v, 3:1, 12 mL) was heated to 85 °C overnight. 

The reaction mixture was extracted with ethyl acetate, and the organic layer was evaporated. 

The crude product was purified on silica gel column (eluting with 15 % ethyl acetate in 

petroleum ether) to 5-( 4-amino-3-nitrophenyl)-N-phenyl-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine 

(0.39 g, 60% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.63 (br s, 1H), 9.23 (br s, 1H), 

8.08-8.06 (dd, JI=9.2 Hz, J:z=2.4 Hz, 1H), 7.82 (s, 2H), 7.73 (d, J=7.6 Hz, 2H), 7.63 (d, 

J=8.8 Hz, 1H), 7.51 (d, J=8.8 Hz, 1H), 7.29-7.23 (m, 3H), 7.18 (d, J=8.8 Hz, lH), 6.85 (t, 

J=7.2 Hz, 1H); MS (ESI): mlz 347.0 [M+lt. 
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[00555) B. 4-(2-Phenylamino-[1,2,4]triazolo[l,5-a] pyridin-5-yl)-benzene-1,2-diamine. A 

mixture of 5-( 4-amino-3-nitrophenyl)-N-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (0.59 g, 

1. 72 mmol), zinc dust (1.12 g, 17.2 mmol), and ammonium chloride (0.92 g, 17.2 mmol) in a 

mixture oftetrahydrofuran and methanol (1:1, 30 mL) was stirred at room temperature for 1 h. 

The reaction mixture was filtered, and filtrate was concentrated under reduced pressure. The 

residue was partitioned between water and ethyl acetate, and the aqueous solution was extracted 

with ethyl acetate for three times. The organic layer was washed with brine, dried over sodium 

sulfate, and concentrated in vacuo to give 4-(2-phenylamino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)

benzene-1,2-diamine (0.36 g, 61% yield) as a yellow solid. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 9.54 (br s, 1H), 7.70 (m, 2H), 7.55 (m, 1H), 7.39 (m, 1H), 7.25-7.21 (m, 4H), 6.95 (d, 

J=7.2 Hz, 1H), 6.84 (m, 1H), 6.63 (d, J=6.8 Hz, 1H), 4.99 (br s, 2H), 4.63 (br s, 2H); MS (ESI): 

mlz 317.0 [M+1t. 

[00556) C. 5-(2-(Chloromethyl)-lH-benzo[d)imidazol-5-yl)-N-phenyl-[1,2,4]triazolo[l,5-

a]pyridin-2-amine. A mixture of 4-(2-phenylamino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)

benzene-1 ,2-diamine (0.34 g, 1.1 mmol) and ethyl 2-chloroacetimidate hydrochloride (0.17 g , 

1.1 mol) in anhydrous ethanol (50 mL) was stirred at room temperature for 4 h. The solvent was 

removed under reduced pressure, and the residue was poured into water. The aqueous layer was 

extracted with ethyl acetate. The organic layer was dried over sodium sulfate, filtered and the 

filtrate was concentrated in vacuo to provide 5-(2-(chloromethyl)-1H-benzo[d]imidazol-5-yl)-N

phenyl-[1 ,2,4]triazolo[1 ,5-a]pyridin-2-amine (0.34 g, 84% yield). 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 13.03 (br s, 1H), 9.61 (br s, 1H), 8.33-8.25 (m, 1H), 7.88-7.51 (m, 6H), 

7.39-7.21 (m, 3H), 6.64 (d, J=7.6 Hz, 1H), 4.97 (s, 2H); MS (ESI): m!z 375.0 [M+1t. 

[00557] D. 5-(2-((Methylamino)methyl)-lH-benzo[d]imidazol-5-yl)-N-phenyl-

[1,2,4]triazolo[l,5-a)pyridin-2-amine. A mixture of 5-(2-(chloromethyl)-1H

benzo[d]imidazol-5-yl)-N-phenyl-[1,2,4]triazolo[1 ,5-a]pyridin-2-amine (0.18 g, 0.4 mmol) and 

methylamine aqueous solution (0.24 g, 2.0 mmol) in acetonitrile (25 mL) was stirred at room 

temperature overnight. The solvent was removed under reduced pressure to give the crude 

product, which was purified by reverse-phase preparative HPLC (20-54 % acetonitrile + 0.1 % 

trifluoroacetic acid in water + 0.1 % trifluoroacetic acid, over 15 min) to give 5-(2-

((methylamino )methyl)-1 H-benzo[ d]imidazol-5-yl)-N-phenyl-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-

amine as a trifluoroacetic acid salt, which was converted to the hydrochloride salt with 
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methanolic hydrochloride solution (0.65 g, 37% yield). 1H NMR (400 MHz, METHANOL-d4) 

8 (ppm) 8.53 (s, 1H), 8.21-8.13 (m, 2H), 8.03 (d, J=8.4 Hz, 1H), 7.85 (d, J=8.4 Hz, 1H), 7.78 (d, 

J=7.6 Hz, 1H), 7.57 (d, J=7.6 Hz, 2H), 7.40 (t, J=8.0 Hz, 2H), 7.14 (t, J=7.6 Hz, 1H), 4.69 (s, 

2H), 2.97 (s, 3H); MS (ESI): mlz 370.1 [M+1t. 

Example 10: 7-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)isoquinolin-1-amine 

[00558] A. 5-(1-Chloroisoquinolin-7-yl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridine-2-amine. 

A degassed mixture of 1-chloroisoquinolin-7-ylboronic acid (288 mg, 1.38 mmol), 5-bromo-N

phenyl-[1,2,4]triazolo[1,5-a]pyridine-2-amine (400 mg, 1.38 mrnol), potassium phosphate 

(296 mg, 2. 76 mmol) and tetrakis (triphenylphosphine )palladium(O) (160 mg, 0.13 8 mmol) in 

dimethylsulfoxide (10 mL) was heated at 90°C under nitrogen overnight. After being cooled 

down to room temperature, the reaction mixture was filtered, and the filtrate was concentrated in 

vacuo to give the crude product, which was washed with ethyl acetate to give 5-(1-

chloroisoquinolin-7 -yl)-N-phenyl-[1 ,2,4 ]triazolo[1 ,5-a ]pyridine-2-amine (200 mg, 3 8. 7 % yield) 

as a solid. 1H NMR (400 MHz, DMSO-d6) ()(ppm) 9.68 (br s, 1H), 9.23 (s, 1H), 8.45 (d, 

J=8.4 Hz, 1H), 8.41 (d, J=5.2 Hz, 1H), 8.27 (d, J=8.8 Hz, 1H),8.01(d, J=5.6 Hz, 1H), 7.69 (m, 

4H), 7.44 (d, J=6.0 Hz, 1H), 7.23 (t, J=7.6 Hz, 2H), 6.85 (t, J=7.2 Hz, 1H); MS (ESI) rn/z: 372.1 

[M+1].+ 

[00559) B. N-( 4-Methoxybenzyl)-7-(2-(phenylamino )-[1,2,4]triazolo [1,5-a ]pyridin-5-

yl)isoquinolin-1-amine. A mixture of 5-(1-chloroisoquinolin-7-yl)-N-phenyl

[1,2,4]triazolo[1,5-a]pyridine-2-amine (200 mg, 0.54 mmol) and (4-methoxyphenyl)

methanamine (20 mL) was heated at 180 °C for 6h. Th~m the reaction mixture was concentrated 

in vacuo to give the crude product, which was purified by reverse-phase preparative HPLC 

(34-54 %: acetonitrile+ 0.1 % trifluoroacetic acid in water, over 15 min) to give 

N-( 4-methoxybenzyl)-7-(2-(phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)isoquinolin-1-amine 

as a trifluoroacetic acid salt, which was converted to the hydrochloride salt with methanolic 

hydrochloride solution (120 mg, 47% yield). 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 9.67 (br 
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s, lH), 9.19 (s, lH), 8.65 (m, lH), 8.14 (m, 1H),7.72 (m, 5H), 7.35 (m, 4H), 7.21 (t, J=7.6 Hz, 

2H), 6.89 (m, 2H), 6.83 (t, J=6.8 Hz, lH), 4.76 (d, J=5.2 Hz, 2H), 3.70 (s, 3H); MS (ESI): 

mlz 473.1 [M+ It. 

[00560] C. 7 -(2-(Pheny lamino )-[ 1 ,2,4] triazolo [1,5-a) pyridin -5-yl)isoquinolin-1-amine. A 

solution of N-( 4-methoxybenzyl)-7 -(2-(phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-

yl)isoquinolin-1-amine (120 mg, 0.25 mmol) in trifluoroacetic acid (20 mL) was refluxed for 6 h. 

The reaction mixture was concentrated in vacuo to give the crude product which was purified by 

reverse-phase preparative HPLC (30-50 %: acetonitrile+ 0.1 % trifluoroacetic acid in water + 

0.1% trifluoroacetic acid, over 12 min) to give 7-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-

5-yl)isoquinolin-1-amine as a trifluoroacetic acid salt, which was converted to the hydrochloride 

salt with methanolic hydrochloride solution (28 mg, 31.5 %yield). 1H-NMR ( 400 MHz, 

DMSO-d6) cS (ppm) 9.18 (br s, lH), 8.67 (d, J=6.8 Hz, lH), 8.15 (d, J=8.4 Hz, 1H), 7.96 (m, lH), 

7.71 (m, 2H), 7.58 (m, 3H), 7.36 (d, J= 7.2 Hz, 1H), 7.31 (m, 2H), 7.01 (m, lH); MS (ESI): 

mlz 353.1 (M+It. 

Example 11: 5-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a)pyridin-5-yl)benzo[d)isoxazol-3-

amine 

[00561) A. 2-Fluoro-5-(2-(phenylamino)-[1,2,4]triazolo[1,5-a)pyridin-5-yl)benzonitrile. 

To a degassed mixture of 2-fluoro-5-( 4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)benzonitrile 

(700 mg, 2.8 mmol), 5-bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (400 mg, 

1.4 mmol) and potassium acetate (317 mg, 9.51 mmol) in dioxane (1 0 mL) was added 1,1 '-

bis( diphenylphosphino )~rrocene palladium dichloride (1 04 mg, 0.14 mmol), and the resulting 

mixutre was heated at 100 °C under nitrogen overnight. The reaction mixture was filtered, and 

the filtrate was evaporated under reduced pressure. The residue was washed with ethyl acetate to 

give 2-fluoro-5-(2-(phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)benzonitrile (300 mg, 65% 

yield) as a solid. 1H NMR (400 MHz, DMSO-d6) cS (ppm) 9.70 (s, lH), 8.34 (d, J=1.2 Hz, lH), 
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8.16 (m, 2H), 7.69 (m, 3H), 7.37 (t, J=4.4 Hz, 1H), 7.25 (m, 2H), 6.86 (m, 1H); MS (ESI): 

mlz 330.0 [M+1t. 

[00562] B. 5-(2-(Phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)-2-(propan-2-

ylideneaminooxy) benzonitrile. Propan-2-one oxime (131 mg, 1.8 mmol) was added to a 

solution of potassium tert-butoxide (202 mg, 1.8 mmol) in tetrahydrofuran (15 mL), and the 

mixture was stirred for 1h at room temperature. 2-Fluoro-5-(2-(phenylamino)-[1,2,4] 

triazolo[1,5-a]pyridin-5-yl)benzonitrile (300 mg, 0.9 mmol) was added, and the resulting mixture 

was stirred at room temperature for 1h. The mixture was extracted with ethyl acetate, and the 

combined organic layer was dried over sodium sulfate and filtered. The filtrate was evaporated 

under reduced pressure, and the residue was purified by reverse-phase preparative HPLC 

(30-60 %: acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 

25 min) to give 5-(2-(phenylamino )-[1 ,2,4]triazolo[l ,5-a ]pyridin-5-yl)-2-(propan-2-

ylideneaminooxy)-benzonitrile as a trifluoroacetic acid salt (150 mg, 43.7% yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 9.52 (s, 1H), 8.19 (s, 1H), 7.81 (d, J=8.0 Hz, 1H), 7.56 (d, 

J=8.4 Hz, 1H), 7.51 (m, 4H), 7.12 (dd, J1=6A Hz, J2=2.0 Hz, 1H), 7.05 (t, J=8.0 Hz, 2H), 6.68 (t, 

J=7.2 Hz, 1H), 1.98 (s, 3H), 1.80 (s, 3H); MS (ESI): mlz 383.0 [M+1t. 

[00563] C. 5-(2-(Phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)benzo[d]isoxazol-3-

amine. A solution of 5-(2-(phenylamino )-(1 ,2,4]triazolo[l ,5-a ]pyridin-5-yl)-2-(propan-2-

ylideneaminooxy)benzonitrile (150 mg, 0.39 mmol) in trifluoroacetic acid and 5 N hydrochloric 

acid (4:1, 50 mL) was stirred at room temperature under nitrogen overnight. The solvent was 

concentrated in vacuo to give the crude product, which was purified by a reverse-phase 

preparative HPLC (27-57 %: acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 15 min) to give 5-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)benzo[d]isoxazol-3-amine as a trifluoroacetic acid salt, which was converted to the 

hydrochloride salt (67 mg, 47.0% yield) as a solid. 1H NMR (400 MHz, DMSO-d.6) o (ppm) 

9.67 (s, 1H), 8.18 (s, lH), 8.00 (d, J=8.0 Hz, lH), 7.89 (d, J=8.4 Hz, lH), 7.65 (m, 4H), 7.31 (d, 

J=7.2 Hz, 1H), 7.24 (t, J=8.0 Hz, 2H), 6.86 (t, J=7.6 Hz, lH); MS (ESI): m/z 343.0 [M+lt. 
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Example 12: 4-(5-(3-Hydro:xyphenyl)-[1,2,4]triazolo[l,S-a]pyridin-2-

ylamino )benzamide 

OH 

[00564] A. 4-(5-Bromo-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)benzonitrile. To an orange 

solution of 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (2.00 g, 9.39 mmol) in dioxane 

(100 mL) was added 4-iodobenzonitrile (4.30 g, 18.78 mmol), cesium carbonate (6.12 g, 

18.78 rnmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (1.086 g, 1.878 mmol) and 

tris(dibezylideneacetone)palladium (0.903g, 0.986mmol) at room temperature under nitrogen. 

The reaction mixture was heated at 100 °C for 18h under nitrogen. Upon completion of the 

reaction, as indicated by LCMS, the reaction mixture was poured into water/brine, and extracted 

with ethyl acetate several times. The combined organic layers were dried over anhydrous 

magnesium sulfate and concentrated. The crude mixture was triturated with ethyl acetate to give 

the title compound as a brownish yellow solid (0.565 g, 20% yield). 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 10.55 (s, 1H), 7.89-7.87 (m, 2H), 7.77-7.75 (m, 2H), 7.71-7.69 (m, 1H), 

7.58-7.54 (m, 1H), 7.49-7.46 (m, 1H); MS (ESI) mlz 315.14[M+1t 

[00565] B. 4-(5-Bromo-[1,2,4]triazolo[l,S-a]pyridin-2-ylamino)benzamide. A pale yellow 

solution of 4-(5-bromo-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )benzonitrile (0.909 g, 

2.89 mmol) in 85% phosphoric acid (15 mL) was heated at 100 °C for 2h. Upon completion of 

the reaction as indicated by LCMS the reaction mixture was poured into minimum water, and 

made neutral with 1 N sodium hydroxide (pH 6-7). The mixture was extracted with 20 % 

isopropanol in chloroform several times. The combined organic layers were dried over 

anhydrous magnesi urn sulfate and concentrated. The crude mixture was purified by silica gel 

chromate graphy using a gradient of 0-8 % of saturated methanolic ammonia in chloroform to 

give the title compound as a pale yellow solid (0.677 g, 71 %yield). 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 10.20 (s, 1H), 7.84 (d, 2H, J= 8Hz), 7.78-7.75 (m, 3H), 7.66 (d, 1H, 

J=8 Hz), 7.53 (t, 1H, J =8Hz), 7.7.45-7.42 (m, 1H), 7.16 (br s, 1H); MS (ESI) m/z 332.16 and 

334.16[Mt and [M+2t 
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[00566] - C. 4-(5-(3-Hydroxyphenyl)-[1,2,4]triazolo[1,5-a ]pyridin-2-ylamino )benzamide. 

To a colorless solution of 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzamide 

(0.150 g, 0.452 mmol) in dioxane (10 mL) was added 3-hydroxyphenylboronic acid (0.069 g, 

0.497 mmol), sodium carbonate (0.020 g, 0.189 mmol) dissolved in minimum amount of water 

and [1, 1'-bis( diphenylphosphino )ferrocene] dichloropalladium(II) (0.026 g, 0.032 mmol) at room 

temperature under nitrogen. The reaction mixture was heated at 100 °C for 18h under nitrogen. 

Upon completion of the reaction as indicated by LCMS the reaction mixture was poured into 

water/brine, and extracted with ethyl acetate several times. The combined organic layers were 

dried over anhydrous magnesium sulfate and concentrated. The crude mixture was purified by 

silica gel chromatography using a gradient of 0-15 % saturated methanolic ammonia in 

chloroform to give a pale yellow solid. This solid was washed with methanol and the filtrate was 

concentrated to give the pure title compound as a brownish colored solid (92.1 %pure, 0.036 g, 

23% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.01 (s, 1H), 9.78 (s, 1H), 7.82-7.76 (m, 

3H), 7.74-7.71 (m, 2H), 7.69-7.61 (m, 2H), 7.43-7.37(m, 3H), 7.17 (d, 1H, J= 8Hz), 7.12 (br s, 

1H), 6.97-6.95 (m, 1H); MS (ESI) m!z 346.35[M+1t 

Example 13: N 5 -Isopropyl- N2 -phenyl-[1 ,2,4 ]triazolo [1 ,5-a]pyridine-2,5-diamine 

[00567] A. N 5-Isopropyl- N2-phenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine. A mixture 

of 5-bromo-N-phenyl-[ 1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-amine ( 60 mg, 0.286 mmol) and 

isopropylamine (5 mL) in a sealed vessel was heated at 120 °C overnight. The solvent was 

removed under reduced pressure, and the crude product was purified by preparative TLC (eluting 

with 15-20% ethyl acetate in petroleum ether) to afford N5-isopropyl- N2-phenyl

[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine (20 mg, 35.9 %) as a solid. 1H NMR (300 MHz, 

METHANOL-d4) 8 (ppm) 7.63 (m, 2H), 7.46 (m, 1H), 7.32-7.27 (m, 2H), 6.95 (m, 1H), 6.71 (m, 

1H), 6.15 (d, J = 7.8 Hz, 1H), 3.86 (m, 1H), 1.38 (d, J = 6.6 Hz, 6H); MS (ESI): m/z 268.2 

[M+1t. 
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Example 14: cis-4-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-

a ]pyridin-5-ylamino )cyclohexanol 

HN~~:y p HN.(\ 
~C ~OH 

[00568] A. 5-Bromo-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. 

To an orange solution of 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (1.00 g, 4.69 mmol) in 

dioxane (40mL) was added 1-iodo-4-(trifluoromethyl)benzene (2.55 g, 1.3 mL, 9.39 mmol), 

sodium tert-butoxide (0.902 g, 9.39 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene 

(0.543 g, 0.939 rnmol) and tris(dibezylideneacetone)dipalladium (0) (0.451 g, 0.492 mmol) at 

room temperature under nitrogen. The reaction mixture was heated at 100 °C for 1h under 

nitrogen. Upon completion of reaction as indicated by LCMS the reaction mixture was poured 

into water/brine, and extracted with ethyl acetate several times. The combined organic layer was 

dried over anhydrous magnesium sulfate and concentrated. The crude mixture was purified by 

silica gel column chromatography (eluting with 0- 50% ethyl acetate in hexanes) to give 

5-bromo-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine as a yellowish 

brown solid (0.306g, 18% yield). 1H-NMR (400 MHz, DMSO-d6) o (ppm) 10.39 (s, 1H), 

7.87-7.93 (m, 2H), 7.64- 7.72 (m, 3H), 7.52- 7.58 (m~ lH), 7.44- 7.49 (m, 1H); MS (ESI) 

m/z 358.13[M+lt 

[00569] B. cis-4-(2-( 4-(Trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1,5-a ]pyridin-5-

ylamino )cyclohexanol. To an orange solution of 5-bromo-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.300 g, 0.840 mmol) in dioxane (15 mL) was added 

cis-4-aminocyclohexanol hydrochloride (0.255 g, 1.680 mmol), sodium tert-butoxide (0.242 g, 

2.52 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.097 g, 0.168 mmol) and 

tris( dibezylideneacetone )dipalladium (0) (0.081 g, 0.088 mmol) at room temperature under 

nitrogen. The reaction mixture was heated at 100 °C for 1h under nitrogen. Upon completion of 

reaction as indicated by LCMS the reaction mixture was poured into water/brine, and extracted 

with ethyl acetate several times. The combined organic layer was dried over anhydrous 

magnesium sulfate and concentrated. The crude mixture was purified by silica gel column 

chromatography (eluting with 0 -100% ethyl acetate in hexanes) to give the title compound as a 
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brownish yellow solid (100% pure, 0.078 g, 24% yield). 1H-NMR (400 MHz, DMSO-d6) 

8 (ppm} 10.03 (s, 1H), 7.90-7.98 (m, 2H), 7.58-7.66 (m, 2H), 7.44 (t, J= 8.27 Hz, 1H), 6.77 

(dd, J= 1.00, 8.57 Hz, 1H), 6.19- 6.26 (m, 2H), 4.51 (d, J= 3.17 Hz, 1H), 3.80 (d, J= 2.54 Hz, 

1H), 3.55-3.66 (m, 1H), 1.83- 1.96 (m, 2H), 1.56- 1.78 (m, 6H); MS (ESI) mlz 392.39[M+1t 

Example 15: (S)-4-(5-(Piperidin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )benzamide 

_pHN~~:y HN,,·rrs;'t:JH 

H2N ~ 
0 

[00570] A. (S)-tert-Butyl3-(2-( 4-cyanophenylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino)piperidine-1-carboxylate. To an orange solution of 4-(5-bromo-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)benzonitrile (0.250 g, 0.796 mmol) in dioxane (10 mL) was added (S)-tert- · 

butyl 3-aminopiperidine-1-carboxylate (0.319 g, 1.592 mmol), cesium carbonate (0.519 g, 

1.592 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.092 g, 0.159 mmol) and 

tris(dibezylideneacetone)palladium (0.077 g, 0.084 mmol) at room temperature under nitrogen. 

The reaction mixture was heated at 100 °C for 1.5h under nitrogen. Upon completion ofthe 

reaction as indicated by LCMS the reaction mixture was poured into brine, and extracted with 

ethyl acetate several times. The combined organic layers were dried over anhydrous magnesium 

sulfate and concentrated. The crude mixture was purified by column chromatography (eluting 

with 0-80% ethyl acetate in hexanes) to give the title compound as a tan solid (0.122 g, 35% 

yield). MS (ESI) m/z434.51[M+It. 

[00571] B. (S)-4-(5-(Piperidin-3-ylamino )-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )benzamide. A pale yellow solution of (S)-tert-butyl 3-(2-( 4-cyanophenylamino )

[1,2,4]triazolo(1,5-a]pyridin-5-ylamino)piperidine-1-carboxylate (0.118 g, 0.272 mmol) in 85% 

phosphoric acid (7 mL) was heated at 100 °C for 4h. Upon completion ofthe reaction as 

indicated by LCMS the reaction mixture was run through a 5 g stratta column to remove the 

phosphoric acid to give a pale yellow foam which was purified by silica gel chromatography 

(eluting with 0-20% saturated methanolic ammonia in chloroform) to give the title compound as 

a white solid (92.1% pure, 100% ee, 0.053 g, 55 %yield). 1H NMR (400 MHz, DMSO-d6) 
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o (ppm) 9.88 (s, 1H), 7.80- 7.85 (m, 2H), 7.73- 7.79 (m, 3H), 7.44 (t, J= 8.27 Hz, lH), 7.12 (br 

s, 1H), 6.78 (dd, J= 0.63, 8.49 Hz, 1H), 6.45 (d, J= 8.78 Hz, lH), 6.21 (d, J= 7.71 Hz, 1H), 

3.65- 3.73 (m, 1H), 3.03 (d, J= 14.40 Hz, 1H), 2.71 - 2.79 (m, 2H), 2.62- 2.70 (m, 1H), 

1.80-1.89 (m, 1H), 1.70- 1.80 (m, 1H), 1.59- 1.68 (m, 1H), 1.42- 1.53 (m, 1H); MS (ESI) 

mlz 352.41[M+1t. 

Example 16: cis-4-(5-( 4-Aminocyclohexylamino )-[1,2,4] triazolo[1,5-a]pyridin-2-

. ylamino )benzamide 

N~ 
_HN-<'N-N'( 

H,N_p HN'O-NH
2 

0 

[00572] A. tert-Butyl cis-4-(2-( 4-cyanophenylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino )cyclohexylcarbamate. To an orange solution of 4-( 5-bromo-[ 1 ,2,4 ]triazolo[ 1 ,5-

a]pyridin-2-ylamino)benzonitrile (0.200 g, 0.637 mmol) in dioxane (10 mL) was added tert-butyl 

cis-4-aminocyclohexylcarbamate (0.273 g, 1.273 mmol), cesium carbonate (0.415 g, 

1.273 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.074 g, 0.127 mmol) and 

tris(dibezylideneacetone)palladium (0.061 g, 0.0669 mmol) at room temperature under nitrogen. 

The reaction mixture was heated at 100 °C for 1h under nitrogen. Upon completion of the 

reaction, as indicated by LCMS, the reaction mixture was poured into brine, and extracted with 

ethyl acetate several times. The combined organic layers were dried over anhydrous magnesium 

sulfate and concentrated. The crude mixture was purified by column chromatography (eluting 

with 0-80% ethyl acetate in hexanes) to give the title compound as a tan solid (0.082 g, 29% 

yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.22 (s, 1H), 7.89 (d, 2H, J= 8Hz), 7.73 (d, 

2H, J=8 Hz), 7.46 (t, 1H, J= 8Hz), 6.81 (d, 1H, J= 8Hz), 6.25 (d, 1H, J= 8Hz), 6.02 (d, 1H, 

J=8 Hz), 3.71-3.64 (m, 1H), 3.56-3.34 (m, 1H), 1.90-1.73 (m, 4H), 1.66-1.61 (m, 4H), 1.40 (s, 

9H); MS (ESI) mlz 448.53[M+ It. 

(00573] B. tert-Butyl cis-4-(2-( 4-carbamoylphenylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino )cyclohexylcarbamate. To a pale yellow solution of tert-butyl cis-4-(2-( 4-

cyanophenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-ylamino)cyclohexylcarbamate (0.078 g, 

0.174 mmol) in ethanol (1 0 mL) (heated with a heat gun to get the starting material in solution) 

was added 3 N sodium carbonate (4 mL) and 30% w/w hydrogen peroxide (4 mL) at room 
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temperature. The reaction mixture was stirred overnight at room temperature. Upon completion 

of the reaction as indicated by LCMS, the reaction mixture was poured into brine, and extracted 

with ethyl acetate several times. The combined organic layer was dried over anhydrous 

magnesium sulfate and concentrated. The crude mixture was purified by column 

chromatography (eluting with 0-10% saturated methanolic ammonia in chloroform) to give the 

title compound as a pale pink solid (0.066 g, 81% yield). 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 9.86(s, 1H), 7.84 (d, 2H, J=8 Hz), 7.76 (d, 3H, J= 8Hz), 7.44 (t, 1H, J= 8Hz), 7.12 (s, 

1H), 6.78 (d, 1H, J= 8Hz), 6.22 (d, 1H, J= 8Hz), 5.96 (d, 1H, J= 8Hz), 3.73-3.65 (m, 1H), 

3.58-3.51 (m, 1H),l.91-1.82 (m, 2H), 1.81-1.73 (m, 2H), 1.69-1.58 (m, 4H), 1.40 (s, 9H); 

MS (ESI) m/z 466.55[M+ It. 

[00574] C. Cis 4-(5-( 4-Aminocyclohexylamino )-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )benzamide. To a clear orange solution of tert-butyl cis-4-(2-( 4-

carbamoylphenylamino )-[1 ,2,4]triazolo[l ,5-a ]pyridin-5-ylamino )cyclohexylcarbamate (0.057 g, 

0.122 mmol) in dichloromethane (10 mL) was added trifluoroacetic acid (5 mL) at room 

temperture. The reaction mixture was stirred at room temperature overnight. Upon completion 

of the reaction as indicated by LCMS, the reaction mixture was concentrated and the residue was 

purified by silica gel chromatography (eluting with 0-25% saturated methanolic ammonia in 

chloroform) to give the title compound as a pale yellow solid. This solid was run through a 

stratta column to obtain the free base to yield the desired product as a pale yellow solid (98.7% 

pure, 0.026 g, 58 %yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.86 (s, lH), 7.84 (d, 2H, 

J=8 Hz), 7.77 (d, 3H, J= 8Hz), 7.44 (t, 1H, J= 8Hz), 7.12 (s, 1H), 6.78 (d, 1H, J= 8Hz), 6.21 

(d, 1H, J=8 Hz), 6.07 (d, 1H, J= 8Hz), 3.71-3.63 (m, 1H), 2.95-2.92 (m, 1H), 1.95-1.85 (m, 

2H), 1.74-1.63 (m, 4H), 1.50-1.43 (m, 2H); MS (ESI) mlz 366.43 [M+1t. 

Example 17: N-Phenyl- N 5-(pyridin-2-yl)-[1,2,4]triazolo[l,5-a]pyridine-2,5-diamine 

~~11 0 HNTI~ v 
[00575] A. N-Phenyl- N5-(pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine. A 

degassed mixture of 5-bromo-N-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (200 mg, 

0.868 mmol) and pyridin-2-amine (1.5 g, 15.96 mmol) was irradiated in the microwave (150 W) 
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at 220 oc for 1h, under nitrogen. The reaction mixture was diluted with ethyl acetate and washed 

with water and brine. The organic phase was dried over anhydrous sodium sulfate, and 

concentrated under reduced pressure. The residue was purified by reverse-phase preparative 

HPLC (30-50 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 

over 15 min) to give N2-phenyl- N5-(pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine 

(65 mg, 31% yield) as an oil. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 8.35 (d, J=6.4 Hz, 

1H), 8.17 (m, 1H), 8.03 (t, J=8.4 Hz, 1H), 7.91 (d, J=8.4 Hz, 1H), 7.54 (m, 3H), 7.47 (d, 

J=8.4 Hz, 1H), 7.36 (m, 3H), 7.12 (t, J=7.6 Hz, 1H); MS (ESI): mlz 303.0 [M+1t. Other 

examples were prepared following a similar procedure, changing the temperature and time of the 

reaction. 

Example 18: N5-Methyl- N2
, N5-diphenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine 

~N--\-'Q 
\._} /N~ v 

[00576] A. N5-Methyl- N 2
, N5-diphenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine. A 

mixture of 5-bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (150 mg, 0.521 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (60 mg, 0.104 mmol), cesium carbonate 

(338 mg,l.04 mmol), sodium tert-butoxide (120 mg, 1.04 mmol), methyl-phenylamine (111 mg, 

1.04 mmol) and tris( dibenzylideneacetone )dipalladium(O) ( 48 mg, 0.052 mmol) in dioxane 

(5 mL) was heated at 100 °C for 1h under nitrogen with shaking. The reaction mixture was 

poured into water, and the mixture was extracted with ethyl acetate. The organic layer was 

washed with brine, dried over anhydrous sodium sulfate, and evaporated under reduced pressure. 

The residue was purified by reverse-phase preparative HPLC (28-58% acetonitrile+ 0.1 % 

trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 20 min) to give N5-methyl- N2
, N5

-

diphenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine as a trifluoroacetic acid salt, which was 

converted to a hydrochloride salt (30 mg, 18.3 %) with a methanolic hydrochloride solution. 
1H NMR (400 MHz, METHANOL-d4) o (ppm) 7.99 (m, 1H), 7.43 (m, 2H), 7.26 (m, 2H), 7.15 

(m, 5H), 7.03 (m, 3H), 3.62 (s, 3H); MS (ESI): mlz 316.0 [M+1t. 
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[00577] The synthesis of some of the examples listed here may require the removal of one or 

more protecting groups such as Boc, SEM or THP groups. That deprotection was performed 

using standard procedures such as the one exemplified below. 

Example 19: N-(Isoindolin-5-yl)-5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

N-.;; '-':::: 
HN-{ N 

_;=\ w: 
H~y I 

:::::-..... 

[00578] A. N-(Isoindolin-5-yl)-5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. tert-Butyl 

5-( 5-phenyl-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-ylamino )isoindoline-2-carboxylate was prepared 

from tert-butyl 5-bromoisoindoline-2-carboxylate and 5-phenyl-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-

amine, following the procedure described for the synthesis of N-(4-morpholinophenyl)-5-phenyl

[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine. A solution of tert-butyl 5-(5-phenyl-[ 1 ,2,4 ]triazolo[ 1,5-

a]pyridin-2-ylamino)isoindoline-2-carboxylate (120 mg, 0.28 mmol) in methanolic 

hydrochloride solution (2M, 2 mL) was stirred at room temperature for 3h. The solvent was 

removed under reduced pressure to give N-(isoindolin-5-yl)-5-phenyl-[1 ,2,4]triazolo[1 ,5-

a]pyridin-2-amine (110 mg, 100% yield) as a hydrochloride salt. 1H NMR (300 MHz, 

METHANOL-d4) o (ppm) 8.24 (m, 1H), 8.03 (m, 2H), 7.80 (m, 2H), 7.77 (m, 5H), 7.64 (m, lH), 

4.60 (d, J=4.5 Hz, 4H); MS (ESI): m!z 328.1 [M +It. 

Example 20: 5-(3-Aminophenyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

[00579] A. 5-(3-Aminophenyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. 5-(3-

Nitrophenyl)-N-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine was prepared from 5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-amine, 3-nitro-phenylboronic acid and phenyl bromide according 

to the procedure described for the synthesis of 5-(furan-3-yl)-N-phenyl-[1 ,2,4]triazolo[1,5-

a ]pyridin-2-amine. A mixture of 5-(3-nitrophenyl)-N-phenyl-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-

amine (170 mg, 0.51 mmol), zinc dust (338 mg, 5.1 mmol), and ammonium chloride (270 mg, 
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5.1 mmol) in a mixture of methanol and tetrahydrofuran (v/v, 1:1,8 mL) at room temperature 

overnight. The reaction mixture was filtered through celite, and the filtrate was concentrated in 

vacuo to give the crude product, which was washed with ethyl ether to give 5-(3-aminophenyl)

N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine (79 mg, 51 %yield). 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 7.62-7.59 (m, 3H), 7.44 (m, lH), 7.37 (m, lH), 7.30-7.24 (m, 4H), 

7.08 (m, lH), 6.89 (m, 2H); MS (ESI): m/z 302.1 (M+ tt. 

Example 21: 5-Cyclohexyl-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

& ~ 
-N r 

}---NH 
,._N 

[00580] A. 5-Cyclohexyl-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. 5-Cyclohexenyl

N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine was prepared from 5-bromo-[1,2,4]triazolo[1,5-

a ]pyridin-2-amine, cyclohexenylboronic acid and phenyl bromide according to the procedure 

described for the synthesis of 5-(furan-3-yl)-N-phenyl-[1 ,2,4]triazolo[1,5-a]pyridin-2-amine. A 

mixture of 5-cyclohexenyl-N-phenyl-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-amine (350 mg, 1.21 mmol) 

and palladium hydroxide (10% w/w, 100 mg) was hydrogenated under 1 atmosphere of 

hydrogen gas overnight. The catalyst was filtered off and the filtrate was concentrated. The 

residue was purified by silica gel column chromatography (eluting with 15-20% ethyl acetate in 

petroleum ether) to give 5-cyclohexyl-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (40 mg, 

11% yield). 1H NMR (300 MHz, METHANOL-d4) o (ppm) 7.67 (d, J = 6.9 Hz, 2H), 7.55 (m, 

lH), 7.33-7.26 (m, 3H), 6.94 (t, J = 7.2 Hz, 1H), 6.86 (m, lH), 3.45 (m, lH), 2.23 (m, 2H), 

1.94-1.65 (m, 3H), 1.65-1.28 (m, 5H); MS (ESI): mlz 293.2 [M+lt. 

[00581] Other catalysts (such as palladium on carbon) can also be used for this type of 

transformation. 
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Example 22: 5-(3-Amino-lH-indazol-5-yl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

I. 
HN-N 

[00582] A. 5-(3-Amino-lH-indazol-5-yl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. 

2-Fluoro-5-(2-(phenylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)benzonitrile was prepared from 

5-bromo-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine, 3-cyano-4-fluorophenylboronic acid and 

iodobenzene following the procedure described for the synthesis of N,5-diphenyl

[1,2,4]triazolo[1,5-a]pyridin-2-amine. A suspension of2-fluoro-5-(2-(phenylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitrile (0.274 g, 0.832 mmol) in water (1.5 mL) and 

hydrazine monohydrate (0.522 mL, 4.99 mmol) was heated to 105 °C. As the reaction was not 

complete after 3 h, neat hydrazine monohydrate (1.5 mL) was added and heating at 105 °C 

maintained for 3 hours. Water was added (20 mL) and the resulting black solid was collected by 

filtration and washed with methanol. The solid was purified by reverse-phase semi-preparative 

HPLC (20-1 00 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid 

over 30 min, 4 injections). The desired fractions were combined, neutralized with a 1.75 M 

aqueous solution of potassium carbonate. The product precipitated as a white solid upon 

evaporation of acetonitrile, was collected by filtration and washed with water until neutral pH, 

and dried in vacuum oven overnight. 5-(3-Amino-1H-indazol-5-yl)-N-phenyl-[1,2,4]triazolo[1,5-

a]pyridin-2-amine (0.092 g, 0.270 mmol, 32.4% yield) was collected as a white solid (97.2% 

pure). 1H NMR (400 MHz, DMSO-d6) o (ppm) 11.70 (br s, 1H), 9.62 (s, 1H), 8.44 (s, 1H), 7.91 

(d, J=8.78 Hz, 1H), 7.71 (d, J= 8.00 Hz, 2H), 7.65 (t, J= 8.00 Hz, 1H), 7.54 (d, J= 8.64 Hz, 

1H), 7.40 (d, J= 8.74 Hz, 1H), 7.25 (t, J= 7.78 Hz, 2H), 7.13 (d, J= 7.17 Hz, 1H), 6.85 (d, 

J=7.22 Hz, 1H), 5.61 (br s, 1H); MS (ESD mlz 342 [M+1t. 
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Example 23: N-(5-pheii.yl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)benzo[d]isoxazol-6-amine 

N--= ~ 

M--<'--" : 
t"5o I ~ 

N"' 

[00583] A. N-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)benzo[d]isoxazol-6-amine. 

2-Fluoro-4-(5-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino) benzaldehyde was prepared from 

5-phenyl-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine and 4-bromo-2-fluoro-benzaldehyde following 

the procedure described for the synthesis of N,5-diphenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. 

A solution of sodium hydride (60% in mineral oil, 640 mg, 16 mmoL) in 

N,N-dimethylformamide (5 mL) was added portion wise to a mixture of hydroxylamine 

hydrochloride (556 mg, 8 rnmoL) in N,N-dimethylformamide (5 mL) at 0 °C. One hour later, a 

solution of 2-fluoro-4-(5-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )benzaldehyde (260 mg, 

0.8 mmoL) in N,N-dimethylformamide (5 mL) was added, and the resulting mixture was stirred 

at 80°C for about 20 hours. The mixture was filtered, and the filtrate was concentrated under 

reduced pressure to give crude product, which was purified by reverse-phase preparative HPLC 

(20 50%: acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 

15 min) to give N-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)benzo[djisoxazol-6-amine as a 

trifluoroacetic acid salt, which was converted to the free base (80 mg, 30% yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 10.15 (br s, 1H), 7.98 (m, 2H), 7.65 (m, 2H), 7.59 (m, 3H), 

7.41(m, 2H), 7.59 (m, 2H); MS (ESI): mlz 328.1 [M+1t. 

Example 24: 2-Fluoro-5-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzamide 

[00584] A. 2-Fluoro-5-(5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)benzamide. 

2-Fluoro-5-(5-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )benzonitrile was prepared from 

5-phenyl-[ 1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine and 5-bromo-2-fluorobenzonitrile following the 

procedure described for the synthesis of N,5-diphenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A 
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mixture of2-fluoro-5-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzonitrile (100 mg, 

0.3 mmol), aqueous solution of hydrogen peroxide (30 %, 1 mL) and potassium carbonate 

(123 mg, 0.9 mmol) in dimethylsulfoxide (5 mL) was stirred at room temperature overnight. The 

mixture was poured into ice water, and the precipitate was collected, washed with water, dried 

under vacuo to give 2-fluoro-5-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzamide 

(60 mg, 57% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.80 (br s, lH), 

8.05 (m, 2H), 7.60 (m, 6H), 7.19 (m, 2H); MS (ESI): mlz 348.1 [M+1t. 

[00585] For some examples, sodium hydroxide was used in place of potassium carbonate. 

Example 25: (S)- N 2-(3-Amino-1H-indazol-6-yl)- N 5-(piperidin-3-yl)-[1,2,4]triazolo[l,5-

a]pyridine-2,5-diamine 

-(~ _gH ~-NH:OH 
H2N N 

[00586] A. 4-(5-Bromo-[1,2,4]triazolo[1,5-a)pyridin-2-ylamino)-2-fluorobenzonitrile. A 

degassed mixture of 5-bromo-[1 ,2,4]triazolo[1 ,5-a]pyridin-2-amine (800 mg, 3. 78mmol), 

2-fluoro-4-iodobenzonitrile (1.3 g, 5.29mmol),sodium tert-butoxide (720 mg, 7.56 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (432 mg, 0.756 mmol) and 

tris(dibezylideneacetone)dipalladium(O) (352 mg, 0.378 mmol) in dioxane (20 mL) was heated 

at 100 °C under nitrogen for 2h. The reaction mixture was quenched by the addition of water, 

and the mixture was extracted with ethyl acetate for three times. The combined organic layer 

was dried over anhydrous sodium sulfate and concentrated. The crude material was purified on 

silica gel column (eluting with 0-25% ethyl acetate in petroleum ether) to give 4-(5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-2-fluorobenzonitrile as a brown solid (600 mg, 48.4% 

yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.83 (s, 1H), 7.94 (dd, J 1=12.8 Hz, Jrl.6 Hz, 

1H), 7.78 (t, J=8.0 Hz, 1H), 7.70 (d, J=8.8 Hz, lH), 7.54 (t, J=7.6 Hz, 1H), 7.48 (t, J=6.4 Hz, 

2H); MS (ESI): mlz 331.9 [M+1t 

[00587] B. (S)-tert-Butyl3-(2-( 4-cyano-3-fluorophenylamino )-[1,2,4]triazolo[1,5-

a]pyridin-5- ylamino)piperidine-1-carboxylate. A degassed mixture of 4-(5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-2- fluorobenzonitrile (300 mg, 0.9 mmol), (S)-tert-butyl 
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3-aminopiperidine-1-carboxylate (272 mg, 1.4 mmol), 4,5-bis( diphenylphosphino )-9,9-

dimethylxanthene (1 05 mg, 0.18 mmol), tris( dibezylideneacetone )dipalladium(O) (83 mg, 

0.09 mmol) and cesium carbonate (590 mg, 1.8 mmol) in dioxane (10 mL) was heated at 100 °C 

under nitrogen overnight. The reaction mixture was quenched by the addition of water, and the 

mixture was extracted with ethyl acetate for three times. The combined organic layer was dried 

over anhydrous sodium sulfate and concentrated. The crude material was purified by column 

chromatography on silica gel (eluting with 0-25% ethyl acetate in petroleum ether) to give 

(S)-tert-butyl-3-(2-( 4-cyano-3-fluorophenylamino )-[1 ,2,4 ]triazolo[ 1 ,5-a]pyridin-5-

ylamino)piperidine-1-carboxylate as a solid (200 mg, 49.4% yield). 

[00588] C. (S)-2-Fluoro-4-(5-(piperidin-3-ylamino)-[1,2,4]triazolo[l,5-a]pyridin-2-

ylamino) benzonitrile. A solution of (S)-tert-butyl 3-(2-( 4-cyano-3-fluorophenylamino )

[1,2,4]triazolo[1,5-a] pyridin-5-ylamino)piperidine-1-carboxylate (200 mg, 0.44 mmol) in a 

methanolic hydrochloride solution (15 mL, 2 M) was stirred for 30 min. at room temperature. 

The solvent was removed under reduced pressure, and the residue was washed with ethyl acetate, 

dried under vacuum to afford (S)-2-fluoro-4-(5-(piperidin-3-ylamino)-[1,2,4]triazolo[1,5-a] 

pyridin-2- ylamino)benzonitrile (150 mg, 96.2%) as a hydrochloride salt. 

[00589] D. (S)- N 2 -(3-Amino-lH-indazol-6-yl)- N 5 -(piperidin-3-yl)-[1,2,4]triazolo[1,5-

a]pyridine-2,5-diamine. A solution of (S)-2-fluoro-4-(5-(piperidin-3-ylamino)

[1,2,4]triazolo[1,5-a]pyridin-2- ylamino)benzonitrile (150 mg, 0.43 mmol) and hydrazine 

hydrate (0.50 mL) inn-butanol (10 mL) was stirred at 120 °C under nitrogen overnight. The 

solvent was concentrated in vacuo to give the crude product, which was purified by reverse

phase preparative HPLC (7-37 %:acetonitrile+ 0.1% trifluoroacetic acid in water, over 15 min) 

to give (S)- N2 -(3-amino-1H-indazol-6-yl)- N5 -(piperidin-3-yl)-[1 ,2,4]triazolo[l ,5-a]pyridine-

2,5-diamine as a trifluoroacetic acid salt, which was converted to the hydrochloride salt with 

methanolic hydrochloride solution (99.14% ee, 70 mg, 44.9% yield) as a solid. 1H NMR 

(400 M, DMSO-d6) o (ppm) 12.46 (s, 1H), 10.15 (s, lH), 9.27 (m, 2H), 8.17 (s, lH), 7.87 (d, 

J=8.8 Hz, lH), 7.50 (t, J=8.0 Hz, lH), 7.32 (d, J=2.0 Hz, lH), 6.84 (d, J=8.8 Hz, lH), 6.74 (d, 

J=8.8 Hz, lH), 6.34 (d, J=8.0 Hz, lH), 4.05 (m, 1H), 3.42 (m, lH), 3.23 (m, lH), 3.08 (m, lH) 

2.80 (m, lH), 2.05 (m, lH), 1.88 (m, 3H); MS (ESD: mlz 364.0 [M+lt. 
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Example 26: 5-(3-(Aminomethyl)phenyl)-N-phenyl-[1,2,4]triazolo[l,5-a)pyridin-2-amine 

[00590) A. 5-(3-(Aminomethyl)phenyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. 

A mixture of(3-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzonitrile) (70 mg 

0.225 mmol) and Raney Ni (100 mg) in a mixture of methanol (10 mL) and ammonia aqueous 

solution (0.5 mL) was hydrogenated under 1 atm of hydrogen gas at room temperature for 2 h. 

After the starting material was consumed (monitored by TLC), the reaction mixture was filtered, 

and the filtrate was evaporated. The residue was purified by reverse-phase preparative HPLC 

(35-65 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 

15 min) to give 5-(3-(aminomethyl)phenyl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine as a 

trifluoroacetic acid salt, which was converted to the corresponding hydrochloride salt with 

methanolic hydrochloride solution (35 mg, 49% yield). 1H NMR (400 MHz, METHANOL-d4) 

8 (ppm) 8.18 (m, 1H), 8.01 (s, 1H), 8.07 (m, 1H), 7.76-7.72 (m, 3H), 7.59-7.55 (m, 3H), 

7.36-7.32 (m, 2H), 7.08 (m, 1H), 4.27 (s, 2H); MS (ESI): mlz 316.1 [M+Ht. 

Example 27: N-(2-(Phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)acetamide 

~NH p 
Ct>-NH-

(00591) A. N-(6-Aminopyridin-2-yl)acetamide. To a mixture ofpyridine-2, 6-diamine 

(1.5 g, 13.7 mmol) and triethylamine (1.4 g, 13.8 mmol) in dichloromethane (30 mL) was added 

dropwise acetyl chloride (1.39 g, 13.7 mmol) at room temperature. After the addition, the 

reaction mixture was stirred at room temperature for 4 h. The reaction mixture was washed with 

water, dried over sodium sulfate, and evaporated to give N-(6-aminopyridin-2-yl) acetamide 

(0.95 g, 46% yield) as a white solid. 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 9.84 (s, 1H), 

7.31 (t, J=7.6 Hz, 1H), 7.26 (br s, 1H), 6.15 (d, J = 8.0 Hz, 1H), 5.70 (br s, 2H). 

[00592] B. N-(6-(3-(Ethoxycarbonyl)thioureido)pyridin-2-yl)acetamide. A solution of 

N-(6-amino-pyridin-2-yl)-acetamide (0.9 g, 5.96 mmol) and ethoxycarbonyl isothiocyanate 
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(0.94 g, 5.96 mmol) in dioxane (10 mL) was stirred at room temperature for 5 h. The solvent 

was removed to give N-(6-(3-(ethoxycarbonyl)thioureido) pyridin-2-yl) acetamide (1.4 g, 83.3% 

yield) as a solid. 1H-NMR (400 MHz, DMSO-d6) o (ppm) 12.10 (br s, lH), 11.52 (br s, 1H), 

10.51 (br s, 1H), 8.37 (m, lH), 7.91 (d, J = 8.0 Hz, 1H), 7.91 (t, J = 8.0 Hz, lH), 4.25 (q, 

J=7.2 Hz, 2H), 2.1 (s, 3H), 1.28 (t, J = 7.2 Hz, 3H). 

[00593] C. N-(2-Amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)acetamide. To a solution of 

hydroxylamine hydrochloride ( 1.22 g, 17.7 mmol) and N, N-ethyldiisopropylamine ( 1.3 7 g, 

10.6 mmol) in a mixture of ethanol and methanol (1:1, 20 mL) was added N-(6-(3-

( ethoxycarbonyl)thioureido )pyridin-2-yl)acetamide (1.00 g, 3.54 mmol). The mixture was stirred 

at room temperature for 2 h, and at 70 °C for 5 h. The volatiles were removed under reduced 

pressure, and the residue was treated with water. The resulting precipitate was washed with 20% 

of diethyl ether in methanol (10 mL) and diethyl ether (10 mL). After being dried under high 

vacuum, off-white crystals of N-(2-amino-[1,2,4]triazolo[l,5-a]pyridin-5-yl)-acetamide) (0.50 g, 

62 %) were obtained. 1H-NMR: (400MHz, DMSO-d6) o (ppm) 10.2 (br s, 1H), 7.41 (m, 2H), 

7.05 (dd, J1 = 7.2, h=l.6 Hz, 1H), 5.94 (br s, 2H), 2.19 (s, 3H). 

[00594] D. N-(2-(Phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)acetamide. To a 

degassed mixture of N-(2-amino-[1,2,4]triazolo[l,5-a]pyridin-5-yl)-acetamide) (300 mg 

1.58 mmol), phenyl bromide (270 mg 1.74 mmol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (91 mg, 0.158 mmol) and cesium carbonate (1.03 g, 3.16 mmol) in dioxane 

(15 mL) was added tris(dibenzylideneacetone)dipalladium (0) (45 mg, 0.079 mmol) under 

nitrogen, and the mixture was heated at 80 °C under nitrogen overnight. The reaction mixture 

was quenched by the addition of water and the mixture was extracted with ethyl acetate (15 mL 

x 3). The combined organic layer was washed with brine, dried over sodium sulfate, and 

concentrated. The residue was purified by reverse-phase preparative HPLC (35-68% 

acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 15 min) to 

give N-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)acetamide as a trifluoroacetic acid 

salt, which was converted to the corresponding free base (50 mg, 12% yield). 1H-NMR 

(400 MHz, DMSO-d6) o (ppm) 10.24 (br s, lH), 9.53 (br s, 1H), 7.76 (d, J= 7.6 Hz, 2H), 7.55 

(m, 2H), 7.30 (m, 3H), 6.88 (t, J= 7.2 Hz, lH), 2.27 (s, 3H); MS (ESI): mlz 267.9 [M+ It. 
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Example 28: N-(2-(Phenylamino )-[1,2,4]triazolo [1,5-a] pyridin-5-yl)isobutyramide 

[00595] A. N2-Phenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine. To a suspension of 

copper iodide (10 mg, 0.053 mmol) in liquid ammonia (10 mL) in an autoclave at -40 °C was 

added 5-bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (50 mg, 0.174 mmol). The 

autoclave was then sealed and heated at 180 °C for 4 h. The reaction mixture was cooled, the 

autoclave was washed with ethyl acetate three times, and the combined organic layer was dried 

and evaporated. The residue was purified by silica gel column chromatography (eluting with 

10-15% ethyl acetate in petroleum) to give N2-phenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine 

(30 mg, 77% yield) as a solid. MS (ESI): mlz 226.1 [M+ It. 
[00596] B. N-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-isobutyramide. To a 

solution of N2-phenyl-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine (30 mg, 0.13 mmol) and 

triethylamine (26 mg, 0.26 mmol) in dichloromethane (5 mL) was added isobutyryl chloride 

(14 mg, 0.13 mmol) at 0 °C, and the mixture was stirred at room temperature overnight. The 

reaction mixture was poured into ice-water and extracted with ethyl acetate. The organic layer 

was washed with brine, dried over sodium sulfate, and evaporated to dryness. The residue was 

purified by preparative TLC (eluting with 15-20% ethyl acetate in petroleum ether) to give 

N-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-isobutyramide (15 mg, 38% yield) as a 

solid. 1H-NMR (400 MHz, DMSO-d6) o (ppm) 7.67 (m, 3H), 7.48 (m, 1H), 7.30 (m, 3H), 6.95 

(m, 1 H), 2.93 (m, 1 H), 1.31 (t, J = 6.8 Hz, 6H); MS (ESI): mlz 296.1 [M+ 1 t. 

Example 29: N-(3-(2-(Phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)phenyl)acetamide 

yo 
NH 

[00597] A. N-(3-(2-(Phenylamino )-[1,2,4]triazolo[1,5-a] pyridin-5-yl)phenyl)acetamide. A 

mixture of 5-(3-aminophenyl)-N-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine (50 mg, 
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0.17 mmol), pyridine (26.9 mg, 0.34mmol), acetic anhydride (33.8 mg, 0.34 mmol) in 

dichloromethane (5 mL) was stirred at room temperature overnight. The precipitate was 

collected by filtration, and the filter cake was washed with water and ethyl ether to give N-[3-(2-

phenylamino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-phenyl]-acetamide (40 mg, 70% yield) as a 

solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.15 (br s, lH), 9.61 (br s, lH), 8.26 (s, lH), 

7.70-7.46 (m, 7H), 7.21 (m, 2H), 7.10 (m, lH), 6.82 (m, 1H), 2.06 (s, 3H); MS (ESI): m/z 344.1 

[M+lt. 

Example 30: 4-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N-(piperidin-4-

yl)benzamide 

>NH 
PN-N )J Q 

'>-NH 
~N 

[00598] A. 4-(5-Pbenyl-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)benzoic acid. A 

suspension of methyl 4-(5-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )benzoate (260 mg, 

0.76 mmol) (obtained from 5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine and methyl 

4-bromobenzoate following the procedure described for the synthesis of N,5-diphenyl

[1,2,4]triazolo[l,5-a]pyridin-2-amine) in a 10% aqueous solution of sodium hydroxide (5 mL) 

was refluxed overnight. After being cooled to room temperature, the reaction mixture was 

neutralized with 3 % hydrochloric acid aqueous solution to pH = 3. The precipitate was 

collected by filtration and washed with water to give 4-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino)benzoic acid (220 mg, 88% yield) as a solid. MS (ESI): m/z 331.1 [M +It. 

[00599] B. tert-Butyl 4-( 4-(5-phenyl-[1,2,4]triazolo[1,5-a ]pyridin-2-ylamino )benzamido) 

piperidine-1-carboxylate. A mixture of 4-(5-phenyl-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-

ylamino)benzoic acid (200 mg, 0.6 mmol), tert-butyl4-aminopiperidine-1-carboxylate (121 mg, 

0.6 mmol), 2-(3H-[1 ,2,3]triazolo [4,5-b ]pyridin-3-yl)-1,1 ,3,3-tetramethylisouronium 

hexafluorophosphate(V) (460 mg, 1.2 mmol) and N-methylmorpholine (306 mg, 3.0 mmol) in 

N,N-dimethylformamide (2 mL) was stirred at room temperature overnight. Water (5 mL) was 

added, and the precipitate was collected by filtration and washed with water to give tert-butyl 4-
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(4-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzamido)piperidine-1-carboxylate 

(220 mg, 72% yield) as a solid. MS (ESI): m/z 535.1 [M+23t. 

[00600] C. 4-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N-(piperidin-4-

yl)benzamide. A solution of tert-butyl 4-( 4-(5-phenyl-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-

ylamino )benzamido )piperidine-1-carboxylate (50 mg, 0.1 mmol) in methanolic hydrochloride 

solution (1 0 mL) was stirred at room temperature overnight. The reaction mixture was 

concentrated in vacuo to afford 4-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

(piperidin-4-yl)benzamide (25 mg, 60% yield) as a hydrochloride salt. 1H-NMR (300 MHz, 

DMSO-d6) o (ppm) 9.99 (br s, 1H), 8.65 (br s, 2H), 8.22 (d, J = 7.5 Hz, 1H), 8.03 (d, J=6.9 Hz, 

2H), 7.81-7.58 (m, 8H), 7.21 (d, J = 6.9 Hz, 1H), 4.01 (m, 1H), 3.30 (m, 2H), 2.99 (m, 2H), 

1.96 (m, 2H), 1.74 (m, 2H); MS (ESI): mlz 413.2 [M+1t. 

Example 31: S-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino )pyridine-2-ol 

&)-9" 
[00601] A. 5-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)pyridine-2-ol. A mixture 

of N-(6-methoxypyridin-3-yl)-5-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (1 00 mg, 

0.31 mmol) (prepared following the procedure described for the synthesis of N-( 4-

morpholinophenyl)-5-phenyl-[1 ,2,4]triazolo[1 ,5-a]pyridin-2-amine) in a solution of hydrogen 

bromide in acetic acid (6 mL, 35 %) was heated at 120 °C in sealed vessel for 0.5 h. After being 

cooled to room temperature, the mixture was made basic with a saturated aqueous solution of 

sodium bicarbonate to pH=7. The resulting mixture was extracted with ethyl acetate, and the 

combined organic layer was dried over sodium sulfate and filtered. The filtrate was evaporated 

under reduced pressure, and the residue was purified by reverse-phase preparative HPLC 

( 40-70 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 

25 min) to give 5-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)pyridin-2-ol as a 

trifluoroacetic acid salt, which converted to the corresponding hydrochloride salt with 

methanolic hydrochloride solution (40 mg, 38% yield). 1H-NMR (300 MHz, METHANOL-d4) 

o (ppm) 8.56 (m, lH), 8.18 (m, 1H), 8.00 (m, 2H), 8.83 (m, 1H), 7.63-7.57 (m, 4H), 7.32 (dd, 

11=7.2 Hz, J2=l.8 Hz, 1H), 7.09 (m, 1H); MS (ESI): mlz 304.1 [M+lt. 
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Example 32: 4-(2-(Phenylamino)-[1,2,4]triazolo[l,S-a)pyridin-5-yl)pyridin-2-ol 

OH 

[00602] A. 4-(2-(Phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-S-yl)pyridin-2-ol. A total of 

60 mg of starting material was demethylated in two batches (20 mg and 40 mg) according to the 

procedure described below. The crude materials were then combined for purification. A 

suspension of 5-(2-methoxypyridin-4-yl)-N-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine 

(0.040 g, 0.126 mmol) (prepared according to the procedure described for the synthesis of 

N,5-diphenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine) in dichloromethane (3 mL) at room 

temperature was treated with boron tribromide (0.555 mL, 0.555 mmol) and stirred at room 

temperature for 2 days. As conversion was not complete, additional boron tribromide (0.555 mL, 

0.555 mmol) was used and the reaction was stirred at room temperature for an additional 12 h. 

Although starting material remained unreacted, the reaction was quenched with water (1 mL) and 

extracted with ethyl acetate (3 times, 25 mL) then dichloromethane (3 x 15 mL). The combined 

extracts were dried over sodium sulfate and the residue obtained after evaporation of the solvent 

was dissolved in 10:1 DMSO:methanol and purified by semi-preparative HPLC (20-80 % 

acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid over 30 min-

5 injections). The desired fractions were combined and neutralized with a 1.75 M aqueous 

solution of potassium carbonate. Upon removal of acetonitrile under reduced pressure, a white 

solid formed that was collected by filtration, washed with water until pH became neutral, and 

dried in a vacuum oven with mild heat. 4-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)pyridin-2-ol (7 mg, 12% yield overall yield) was isolated as a white solid (99.6% pure). 
1H NMR (400 MHz, DMSO-d6) o (ppm) 8.53 (br s, 1H), 8.14 (d, J = 9.47 Hz, 1H), 7.56-7.77 

(m, 2H), 7.45 -7.55 (m, 1H), 7.17-7.36 (m, 2H), 6.88 (m, 1H), 6.53 (d, J = 9.52, 1H); MS (ESI) 

mlz 304 [M+1t. 

-249-



wo 2010/027500 PCT/US2009/005020 

Example 33: 5-(3-(1H-1,2,4-Triazol-5-yl)phenyi)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-

amine 

N 

H:-) 
[00603] A. Ethyl 3-(2-(phenylamino )-[1,2,4]triazolo [1,5-a]pyridin-5-yl)benzimidate 

hydrochloride. Through a suspension of 3-(2-(phenylamino )-[ 1 ,2,4 ]triazolo[l ,5-a ]pyridin-5-

yl)benzonitrile (0.115 g, 0.369 mmol) (prepared according to the procedure described for the 

synthesis of N,5-diphenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine) in ethanol (10 mL) was bubbled 

HCl gas for 10 min at 0 °C. The suspension became clear immediately after introducing HCl (g) 

and later on partially crashed out. After 6h, the solvent was removed under reduced pressure and 

used in the following step without further purification. MS (ESI) m/z 358 [M+ It. 

[00604] B. 5-(3-(1H-1 ,2,4-Triazol-5-yl)phenyi)-N-phenyl-[1 ,2,4] triazolo [1 ,5-a] pyridin-2-

amine. To a suspension ofethyl3-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)benzimidate hydrochloride (0.145 g, 0.369 mmol) in ethanol (10 mL) was added 

formohydrazide (0.111 g, 1.845 mmol) and diisopropylethylamine (0.226 mL, 1.292 mmol). The 

reaction was heated overnight to 120 oc in a sealed tube. The reaction mixture was cooled to 

room temperature and the solvent was evaporated. The residue was purified by semi-preparative 

HPLC (20-100% acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid 

over 30 min, 4 injections). The desired fractions were combined and neutralized with a 1.75 M 

aqueous solution of potassium carbonate. A gelatinous precipitate formed upon evaporation of 

the acetonitrile, that was collected by filtration and washed with water until neutral pH of the 

washings. 5-(3-(1H-1,2,4-Triazol-5-yl)phenyl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

(0.033 g, 0.093 mmol, 25.3% yield) was isolated as an off-white solid (99.8% pure). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 9.65 (s, 1H), 8.87 (br s, 1H), 8.71 (br s, lH), 8.16- 8.26 (m, 1H), 

7.58-7.82 (m, 6H), 7.32 (d, J= 6.39 Hz, 1H), 7.16-7.25 (m, 2H), 6.79-6.89 (m, 1H); MS (ESI) 

m/z 354 [M+1t. 

-250-



wo 2010/027500 PCT/US2009/005020 

Example 34: (S)-2-(Phenylamino)-N-(piperidin-3-yl)-[1,2,4]triazolo[l,5-a]pyridine-5-

carboxamide 

[00605] A. 2-Amino-[1,2,4]triazolo[l,5-a]pyridine-5-carbonitrile. A mixture of 5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-amine (4.26 g, 20 mmol), zinc dust (0.97 g, 15 mmol), 

tris( dibenzylideneacetone )dipalladium(O) (1.1 g, 1.2 mmol), 1,1 '-bis( diphenylphosphino )

ferrocene (1.32 g, 2.4 mmol) and zinc cyanide (4.3 g, 39 mmol) in N,N-dimethylacetamide 

(60 mL) in a 250 mL round-bottle flask was degassed. Under nitrogen, the reaction mixture was 

heated at 100 °C overnight. When most of the solvent was removed in vacuo, a saturated sodium 

chloride aqueous solution was added, and the mixture was extracted with ethyl acetate. The 

combined organic layer was dried over sodium sulfate, filtered, and concentrated. The residue 

was purified by silica gel column chromatography (eluting with 10-30% ethyl acetate in 

petroleum ether) on silica gel to give 2-amino-[1,2,4] triazolo[1,5-a]pyridine-5-carbonitrile 

(910 mg, 28% yield) as a yellow solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.69 (dd, 

J=8.8 Hz, 1H), 7.64 (dd, J = 8.8 Hz, 1H), 7.51 (t, J = 8.2 Hz, 1H), 6.47 (br s, 1H). 

[00606] B. 2-(Phenylamino)-[1,2,4]triazolo[l,5-a]pyridine-5-carbonitrile. To a degassed 

solution of2-amino-[1,2,4]triazolo[1,5-a]pyridine-5-carbonitrile (0.9 g, 5.7 mmol), 

1-bromobenzene (0.89 g, 5.7 rnmol), tris(dibenzylideneacetone)dipalladium(O) (326 mg, 

0.35 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (526 mg, 0.91 mmol) and cesium 

carbonate (3.68 g, 12 mmol) in dioxane (20 mL) was heated at 100 oc under nitrogen overnight. 

After being cooled to room temperature, the reaction mixture was filtered, and the filtrate was 

concentrated in vacuo to give the crude product, which was purified by silica gel column 

chromatography (eluting with 10-30% ethyl acetate in petroleum ether) to give 

2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-carbonitrile (0.7 g, 52% yield) as a solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.96 (br s, 1H), 7.93 (dd, J1 = 8.8, J 2 = 0.8 Hz, 1H), 7.82 

(dd, J1 = 7.6, J2= 0.8 Hz, 1H), 7.75 (m, 3H), 7.29 (t, J = 8.0 Hz, 2H), 6.90 (t, J = 7.6 Hz, 1H); 

MS (ESI): m/z 236.1 [M+1t. 
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[00607] C. 2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylic acid. A solution 

of2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-carbonitrile (700 mg, 3 mmol) and sodium 

hydroxide (1.2 g, 30_ mmol ) in a mixture of ethanol (30 mL) and water (15 mL) was heated at 

80 oc until TLC showed the starting material was consumed. The solvent was removed in vacuo 

and water was added. The mixture was washed with ethyl acetate for two times. The aqueous 

layer was acidified by the addition of hydrochloric acid aqueous solution to pH=3, and then the 

mixture was extracted with ethyl acetate. The combined organic layer was dried and 

concentrated to give 2-(phenylamino)- [1,2,4]triazolo[1,5-a]pyridine-5-carboxylic acid (560 mg, 

73% yield) as a pale yellow solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.77 (br s, 1H), 7.72 

(m, 3H), 7.60 (t, J = 7.2 Hz, 1H), 7.44 (d, J = 7.2 Hz, 1H), 7.25 (t, J = 7.6 Hz, 2H), 6.86 (t, 

J=7.6 Hz, 1H); MS (ESI): mlz 255.3 [M+1t. 

[00608] D. (S)-tert-Butyl3-(2-(phenylamino)-[1,2,4]triazolo[l,S-a]pyridine-5-

carboxamido )piperidine-1-carboxylate. A mixture of 2-(phenylamino )-[ 1 ,2,4 ]triazolo[ 1,5-

a ]pyridine-5-carboxylic acid (70 mg, 0.27 mmol), (S)-tert-buty1 3-aminopiperidine-1-carboxylate 

(55 mg, 0.27 mmol), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (106 mg, 

0.55 mmol), hydroxybenzotriazole (74 mg, 0.55 mmol) and N-methylmorpholine (75 mg, 

0.55 mmol) in N,N-dimethylformamide (2 mL) was stirred at room temperature overnight. The 

reaction mixture was diluted with brine. The resulting precipitate was collected, washed with 

water and petroleum ether to give (S)-tert-butyl3-(2-(phenylamino)-[1,2,4]triazolo[1,5-

a]pyridine-5-carboxamido)piperidine-1-carboxylate (102 mg, 85% yield) as a solid, which was 

used in the next step without further purification. 

[00609] E. (S)-2-(Phenylamino)-N-(piperidin-3-yl)-[1,2,4]triazolo[l,S-a]pyridine-5-

carboxamide. A solution of (S)-tert-butyl 3-(2-(phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridine-5-

carboxamido)piperidine-1-carboxylate (102 mg, 0.24 mmol) in a methanolic hydrochloride 

solution (2 mL, 2 M) was stirred at room temperature until TLC showed the starting material was 

consumed. The solvent was evaporated under reduced pressure to give the crude product, which 

was purified by reverse-phase preparative HPLC (35-65 %acetonitrile+ 0.1 % trifluoroacetic 

acid in water + 0.1 % trifluoroacetic acid, over 15 min) to give (S)-2-(phenylamino )-N

(piperidin-3-yl)-[1,2,4]triazolo[1,5-a]pyridine-5-carboxamide as a trifluoroacetic acid salt, which 

was coverted to the corresponding hydrochloride salt (69 mg, 88% yield). 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 9.95 (d, J = 6.8 Hz, 1H), 9.87 (br s, 1H), 9.13 (br s, 2H), 7.78 (dd, h = 8.4, 
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h=1.2 Hz, lH), 7.72-760 (m, 4H), 7.32 (t, J = 8.0 Hz, 2H), 6.94 (t, J = 7.6 Hz, lH), 4.26 (m, 

lH), 3.40 (m, lH), 3.14 (m, lH), 2.90 (m, 2H), 2.10 (m, lH), 1.79 (m, lH), 1.75 (m, 2H); 

MS (ESI): m!z 337.4 [M+ It. 

Example 35: N-Phenyl-S-(pyridin-2-yl)-[1,2,4]triazolo[1,5-a)pyridin-2-amine 

[00610] A. 2,2'-Bipyridine 1-oxide. To a solution of2,2'-bipyridine (10 g, 64 mmol) in 

dichloromethane (250 mL) was added 3-chloro.benzoperoxoic acid (33 g, 192 mmol) in portions 

at room temperature. The mixture was stirred at room temperature for 1 hour. After the starting 

material was consumed, saturated aqueous sodium thiosulfate solution was added. The organic 

layer was washed with brine, dried over sodium sulfate, and concentrated under reduced pressure 

to give 2,2'-bipyridine 1-oxide (5.5 g, 50% yield) as a solid. 1H NMR (300 MHz, 

METHANOL-d4) o (ppm) 8.73 (d, J=5.l Hz, lH), 8.50 (d, J=5.7 Hz, lH), 8.42 (d, J=6.3 Hz, 

lH), 8.06 (dd, J1=2.1 Hz, J2 = 5.1 Hz, lH), 7.96 (dd, J1 = 7.2 Hz, J2 =9.0 Hz, lH), 7.70 (t, 

J=7.5 Hz, lH), 7.58-7.48 (m, 2H). 

[00611] B. 6-Chloro-2,2'-bipyridine. A mixture of2,2'-bipyridine 1-oxide (5.5 g, 32 mmol) 

and phosphoryl trichloride (20 mL) was refluxed for 4 h. Phosphoryl trichloride was distilled out 

and the residue was diluted with ethyl acetate. The organic layer was washed with saturated 

aqueous sodium bicarbonate solution and brine, and concentrated under reduced pressure. The 

residue was purified by column chromatography on silica gel (eluting with 10 % ethyl acetate in 

petroleum ether) to give 6-chloro-2,2'-bipyridine (3.5 g, 57% yield) as a solid. 

[00612] C. N-(4-Methoxybenzyl)-2,2'-bipyridin-6-amine. A solution of 6-chloro-2,2'

bipyridine (1 g, 5.2 mmol) in (4-methoxyphenyl)methanamine (5 mL) was stirred at 180 oc for 

4 h. The mixture was purified on silica gel column (eluting with 10- 80 % ethyl acetate in 

petroleum ether) to giveN-( 4-methoxybenzyl)-2,2'-bipyridin-6-amine (1.2 g, 80 % yield). 

MS (ESI): m!z 291.9 [M+lt. 
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[00613] D. 2,2'-Bipyridin-6-amine. A solution of N-(4-methoxybenzyl)-6-(pyridin-2-

yl)pyridin-2-amine (600 mg, 2 mmol) in trifluoroacetic acid (1 0 mL) was stirred at 80 oc 
overnight. When TLC (3% dichloromethane in methanol) showed the starting material was 

consumed, the mixture was adjusted to pH = 7 with aqueous sodium carbonate solution, and the 

aqueous layer was extracted with ethyl acetate. The combined organic layers were dried over 

sodium sulfate, and concentrated to give the crude product, which was purified on silica gel 

column (eluting with 0.5-1 %methanol in dichloromethane) to give 2,2'-bipyridin-6-amine 

(280 mg, 79% yield). MS (ESI): mlz 172.1 [M+lt. 

[00614] E. Ethyl 6-(pyridin-2-yl)pyridin-2-ylcarbamothioylcarbamate. To a solution of 

2,2'-bipyridin-6-amine (280 mg, 1.63 mmol) in dioxane (10 mL) was added ethoxycarbonyl 

isothiocyanate (213 mg, 1.63 mmol) dropwise under nitrogen at room temperature, and the 

reaction mixture was stirred at room temperature for 2h. The reaction mixture was monitored by 

TLC (50% ethyl acetate in petroleum ether), and when the starting material was consumed, the 

solvent was removed under reduced pressure to give crude ethyl 6-(pyridin-2-yl)pyridin-2-

ylcarbamothioylcarbamate (340 mg) as a solid. MS (ESI): mlz 303.1 [M+lt. 

[00615] F. S-(Pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. To a solution of 

hydroxylamine hydrochloride (388 mg, 5.5 mmol) and N, N-diisopropylethylamine (435 mg, 

3.3 mmol) in a mixture of methanol and ethanol (v/v, 1:1,6 mL) was added ethyl6-(pyridin-2-

yl)pyridin-2-ylcarbamothioylcarbamate (340 mg, 1.1 mmol) in one portion at room temperature. 

After being stirred at room temperature for 2h, the reaction mixture was heated at 60 °C 

overnight. When TLC (1 0 % ethyl acetate in methanol) indicated the starting material was 

consumed, the solvent was removed under reduced pressure, and the residue was treated with 

water. The precipitate was collected and washed with a mixture of methanol and ethyl ether 

(v/v, 4:1, 8 mL) to give 5-(pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (100 mg, 51 % 

yield) as a off-white solid. 1H NMR (400 MHz, DMSO-d6) 3 (ppm) 8.77 (d, J=8.0 Hz, 2H), 

7.99 (t, J=7.6 Hz, lH), 7.50 (m, 2H), 7.46 (m, 2H), 6.21 (br s, 2H); MS (ESI): mlz 211.9 [M+lt. 

[00616] G. N-Phenyl-S-(pyridin-2-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A degassed 

solution of 5-(pyridin-2-yl)-[1 ,2,4]triazolo[l ,5-a]pyridin-2-amine (1 00 mg, 0.47 mmol), 

bromobenzene (81 mg, 0.52 mmol), tris(dibenzylideneacetone)dipalladium (0) (27 mg, 

0.047 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (43 mg, 0.09 mmol) and 

potassium tert-butoxide (1 00 mg, 0.9 mmol) in dioxane (5 mL) was heated at 80 °C under 
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nitrogen overnight. After being cooled to room temperature, the reaction mixture was filtered, 

and the filtrate was concentrated in vacuo to give the crude product, which was purified on silica 

gel column (eluting with 2% methanol in dichloromethane) to give N-phenyl-5-(pyridin-2-yl)

(1,2,4]triazolo[1,5-a]pyridin-2-amine (52 mg, 38% yield). 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 8.81 (m, 2H), 8.16 (t, J=8.0 Hz, 1H), 7.76 (m, 2H), 7.64 (m, 4H), 7.31 

(t, J=7.6 Hz, 2H), 6.97 (t, J=7.2 Hz, 1H); MS (ESI): mlz 288.1 [M+1t. 

Example 36: N-(1H-Indazol-6-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

~ ~ 

:P
HN-<'N..-N ~ 

H~ ~ 
N I 

~ 

[00617] A. 2-Bromo-5-phenyl-[1,2,4]triazolo[1,5-a]pyridine. To a solution of 5-phenyl

(1,2,4]triazolo(1,5-a]pyridin-2-amine (2 g, 9.5 mmol) in a mixture of bromic acid (40% in 

water) and acetic acid (v/v, 2:1,20 mL) was added sodium nitrite (3.2 g, 47.5 mmol) at room 

temperature, and the mixture was stirred at this temperature for 0.5 h, then stirred at 50 °C for 

another 0.5 h. The mixture was cooled down, and basified with sodium carbonate to pH>9, and 

extracted with ethyl acetate for three times. The combined organic layer was dried over 

anhydrous sodium sulfate and concentrated. The crude mixture was purified by column 

chromatography (eluting with 0- 25% ethyl acetate in petroleum ether) to give 2-bromo-5-

phenyl-[1,2,4]triazolo[1,5-a]pyridine (1.5 g, yield 57.7 %) as a solid. 1H-NMR (400 MHz, 

DMSO-d6) o (ppm) 7.82 (m, 2H), 7.71 (m, 2H), 7.47 (m, 3H), 7.29 (m, lH); MS (ESI): 

mlz 274.1 [M+1t. 

[00618] B. 5-Phenyl-N-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-yl)

[1,2,4]triazolo[1,5-a] pyridin-2-amine. A degassed solution of 1-(tetrahydro-2H-pyran-2-yl)-

1H-indazol-6-amine (365 mg, 1.7 mmol), 2-bromo-5-phenyl-[1,2,4]triazolo[1,5-a]pyridine 

(460 mg, 1.7 mmol), 4,5-bis(diphenyl phosphino)-9,9-dimethylxanthene (156 mg, 0.34 mmol), 

tris( dibenzylideneacetone )dipalladium (0) (96 mg, 0.17 mmol), and cesium carbonate (1 g, 

3.4 mmol) in dioxane (10 mL) was heated at 80 °C under nitrogen overnight. After being cooled 

to room temperature, the reaction mixture was filtered, and the filtrate was concentrated in vacuo 

to give the crude product, which was purified on silica gel column (eluting with 1 %methanol in 
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dichloromethane) to give 5-phenyl-N-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-yl)-[1,2,4] 

triazolo[1,5-a]pyridin-2-amine (100 mg, 15% yield). MS (ESI): m/z 411.0 [M+1t. 

[00619] C. N-(1H-Indazol-6-yl)-S-phenyl-[1,2,4]triazolo [1,5-a ]pyridin-2-amine. A 

mixture of 5-phenyl-N-(1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-yl)-[1 ,2,4]triazolo [1 ,5-

a]pyridin-2-amine (100 mg, 0.24 mmol) and methanolic hydrochloride solution (2M, 5 mL) was 

stirred at room temperature overnight. The solvent was evaporated under reduced pressure to 

give N-(1H-indazol-6-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (75 mg, 86% yield) as 

a hydrochloride salt. 1H NMR (300 MHz, DMSO-d6) 8 (ppm) 9.91 (br s, 1H), 8.14 (s, 1H), 8.07 

(d,J=7.2 Hz, 2H), 7.73 (s, lH), 7.72-7.54 (m, 7H), 7.25-7.21 (m, 2H); MS (ESI): m/z 327.1 

[M+It. 

Example 37: S-Phenoxy-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

dHN-<1? 
0~ v 

[00620] A. 2-Chloro-6-phenoxypyridine. A degassed mixture of 2, 6-dichloropyridine 

(2.9 g, 20 mmol) (1.72 g, 10 mmol), phenol (12 g, 0.13 mmol) and sodium hydroxide (4.8 g, 

0.12 mmol) in water (20 mL) was heated at 140 °C under nitrogen overnight. After being cooled 

down to room temperature, the reaction mixture was diluted with ethyl acetate, and the organic 

phase was washed with water for two times. The organic layer was dried over sodium sulfate 

and filtered. The filtrate was evaporated, and the residue was purified on silica gel column 

(eluting with 10% ethyl acetate in petroleum ether) to give 2-chloro-6-phenoxypyridine (1.7 g, 

41% yield) as a white solid. 1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 7.78 (t, 

J=8.0 Hz, 1H), 7.43 (t, J=8.0 Hz, 2H), 7.25 (t, J=7.6 Hz, 1H), 7.13 (m, 3H), 6.83 (d, J=8.0 Hz, 

1H). 

[00621] B. N-(4-Methoxybenzyl)-6-phenoxypyridin-2-amine. A degassed mixture of 

(4-methoxyphenyl)methanamine (10 mL) and 2-chloro-6-phenoxypyridine (1.7 g, 8.29 mmol) 

was heated at 180 °C under nitrogen with stirring for 5h. After being cooled down to room 

temperature, the reaction mixture was diluted with ethyl acetate, and the mixture was washed 

with brine for two times. The organic layer was dried over sodium sulfate and filtered. The 
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filtrate was evaporated, and the residue was purified on silica gel column (eluting with 10% 

ethyl acetate in petroleum ether) to give N-(4-methoxybenzyl)-6-phenoxypyridin-2-amine (1.5 g, 

29% yield) as a white solid. MS (ESI): m/z 306.9 [M+1t. 

[00622] C. 6-Phenoxypyridin-2-amine. A solution of N-(4-methoxybenzyl)-6-

phenoxypyridin-2-amine (700 mg, 2.61 mmol) in a mixture of 2,2,2-trifluoroacetic acid and 

dichloromethane (v/v, 112) was refluxed for 2h. The solvent was removed under reduced 

pressure, and the residue was purified on silica gel column (1 0 % ethyl acetate in petroleum 

ether) to give pure 6-phenoxypyridin-2-amine (260 mg, 53 %yield) as a white solid. 1H NMR 

(400 MHz, CHLOROFORM-d) 8 (ppm) 7.37 (m, 3H), 7.16 (t, J=7.2 Hz, 1H), 7.04 (m, 2H), 6.24 

(d, J=8.0 Hz, 1H), 5.93 (d, J=7.8 Hz, lH); MS (ESI): m/z 186.9 [M+1t. 

[00623] D. 5-Phenoxy-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A mixture of 

6-phenoxypyridin-2-amine (260 mg, 1.4 mmol) and ethoxycarbonyl isothiocyanate (183 mg, 

1.4 mmol) in dioxane (10 mL) was stirred at room temperature for 5 h. The solvent was 

evaporated to afford the thioureido intermediate ( 440 mg, 99 % yield) as a white solid, which 

was used in the next step without further purification. 

[00624] To a solution of hydroxylamine hydrochloride (486 mg, 7.0 mmol) and N, N

diisopropylethylamine (541 mg, 4.2 mmol) in a mixture of ethanol and methanol (20 mL, 1:1) 

was added the thioureido intermediate ( 440 mg, 1.4 mmol), and the reaction mixture was stirred 

at room temperature for 2 h and at 70 °C for 5 h. The volatiles were removed under reduced 

pressure, and the residue was diluted with water. The precipitate was collected by filtration, 

washed with methanol (10 mL) and ethyl ether (10 mL). After being dried under vacuum, 

5-phenoxy-[1,2,4]triazolo[1,5-a]pyridin-2-amine (280 mg, 88% yield) was obtained as an off

white crystalline solid. MS (ESI): m/z 226.9 [M+1t. 

[00625] E. 5-Phenoxy-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A degassed 

mixture of 5-phenoxy-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (226 mg, 1.00 mmol), 

bromobenzene (156 mg, 1.00 mmol), tris(dibenzylideneacetone)dipalladium(O) (20 mg, 

0.022 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (25 mg, 0.044 mmol) and 

potassium tert-butoxide (244 mg, 2.00 mmol) in dioxane (5 mL) was heated at 80 °C under 

nitrogen overnight. The reaction mixture was quenched with water, and the aqueous layer was 

extracted with ethyl acetate. The organic layer was dried over sodium sulfate and filtered. The 

filtrate was evaporated under reduced pressure, and the residue was purified by reverse-phase 
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preparative HPLC (38-68 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 20 min.) to give 5-phenoxy-N-phenyl-[1,2,4] triazolo[1,5-a]pyridin-2-

amine as a trifluoroacetic acid salt, which was converted to the hydrochloride salt with 

methanolic hydrochloride solution (60 mg, 20% yield) as a solid. 1H NMR (400 MHz, 

CHLOROFORM-d) o (ppm) 7.92 (t, J=8.4 Hz, 1H), 7.57 (m, 4H), 7.42 (m, 6H), 7.12 (t, 

J=7.2 Hz, lH), 6.67 (d, J=8.4 Hz, 1H); MS (ESI): mlz 303.1 [M+ It. 

Example 38: 5-(Cyclohexyloxy)-N-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine 

;={N--<~:Q 
v OD 

[00626] A. 2-Chloro-6-( cyclohexyloxy)pyridine. To a solution of cyclohexanol (26 g, 

26 mmol) in toluene (300 mL) was added sodium (624 mg, 26 mmol) in portions, and the 

mixture was refluxed overnight. After being cooled down to room temperature, 

2,6-dichloropyridine (29 g, 20 mmol) was added, and the resulting mixture was refluxed 

overnight. The reaction mixture was filtered, and the filtrate was evaporated to dryness. The 

crude product was purified on silica gel column (eluting with 20 % ethyl acetate in petroleum 

ether) to give 2-chloro-6-(cyclohexyloxy)pyridine (30 g, 71 %yield). 1HNMR (300 MHz, 

CHLOROFORM-d) o (ppm) 7.46 (t, J=7.6 Hz, 1H), 6.84 (d, J=7.5 Hz, 1H), 6.59 (d, J=8.1 Hz, 

1H), 5.01 (m, lH), 1.94 (m, 2H), 1.77 (m, 2H), 1.20 (m, 6H). 

[00627] B. 6-(Cyclohexyloxy)-N-( 4-methoxybenzyl)pyridin-2-amine. A degassed mixture 

of(4-methoxyphenyl)methanamine (10 mL) and 2-chloro-6-(cyclohexyloxy)pyridine (1.0 g, 

4. 73 mmol) was stirred and heated at 180 °C under nitrogen for Sh. After being cooled down to 

room temperature, the reaction mixture was diluted with ethyl acetate, and the mixture was 

washed with brine for two times. The organic layer was dried over sodium sulfate and filtered. 

The filtrate was evaporated, and the residue was purified on silica gel column (eluting with 1 0 % 

ethyl acetate in petroleum ether) to give 6-( cyclohexyloxy)-N-( 4-methoxybenzyl)pyridin-2-

amine (800 mg, 54 % yield) as a white solid. 1 HNMR ( 400 MHz, DMSO-d6) o (ppm) 7.17 (m, 

3H), 6.94 (t, J=6.0 Hz, 1H), 6.81 (d, J=8.4 Hz, 2H), 5.93 (d, J=8.0 Hz, lH), 5.72 (d, J=8.0 Hz, 
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1H), 4.76 (m, 1H), 4.28 (d, J= 6.0 Hz, 2H), 3.67 (s, 3H), 1.81 (m, 2H), 1.64 (m, 2H), 1.50 (m, 

1H), 1.24 (m, 5H); MS (ESI): m/z 313.4 [M+1t. 

[00628] C. 6-(Cyclohexyloxy)pyridin-2-amine. A solution of 6-( cyclohexyloxy)-N-( 4-

methoxybenzyl)pyridin-2-amine (800 mg, 2.68 mmol) in a mixture of 2,2,2-trifluoroacetic acid 

and dichloromethane (v/v, 1:2, 10 mL) was refluxed for 2h. The solution was removed under 

reduced pressure, and the residue was purified on silica gel column (eluting with 10% ethyl 

acetate in petroleum ether) to give 6-(cyclohexyloxy)pyridin-2-amine (500 mg, 97% yield) as a 

white solid. MS (ESI): m/z 193.2 [M+1t. 

[00629] D. 5-(Cyclohexyloxy)-[1,2,4]triazolo[l,S-a]pyridin-2-amine. A mixture of 6-

(cyclohexyloxy)pyridin-2-amine (500 mg, 2.6 mmol) and ethoxycarbonyl isothiocyanate 

(341 mg, 2.6 mmol) in dioxane (15 mL) was stirred at room temperature for 5 h. The mixture 

was evaporated to afford the thioureido intermediate (800 mg, 90 % yield), which was used in 

the next step without further purification. 

[00630] To a solution of hydroxylamine hydrochloride (903 mg, 7.0 mmol) and 

N,N-diisopropylethylamine (1.00 mg, 7.8 mmol) in a mixture of ethanol and methanol (20 mL, 

1: 1) was added the thioureido intermediate (800 mg, 2.6 mmol), and the reaction mixture was 

stirred at room temperature for 2 h. The mixture was heated at 70 °C for 5 h, and the volatiles 

were removed under reduced pressure. The residue was diluted with water. The precipitate was 

washed with methanol (10 mL) and ethyl ether (10 mL). After being dried under high vacuum, 

5-(cyclohexyloxy)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (500 mg, 83% yield) was obtained as 

an off-white crystalline solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.37 (t, J=8.0 Hz, 1H), 

6.86 (d, J=8.4 Hz, 1H), 6.40 (d, J=7.6 Hz, 1H), 5.92 (br s, 2H), 4.64 (m, 1H), 1.95 (m, 2H), 1.72 

(m, 2H), 1.52 (m, 3H), 1.26 (m, 3H); MS (ESI): m/z 233.1 [M+1t. 

[00631] E. 5-(Cyclohexyloxy)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A degassed 

mixture of 5-(cyclohexyloxy)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (150 mg, 0.64 mmol), 

bromobenzene (100 mg, 0.64 mmol), tris(dibenzylideneacetone)dipalladium(O) (118 mg, 

0.129 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (149 mg, 0.256 mmol) and 

potassium tert-butoxide (144 mg, 1.28 mmol) in dioxane (10 mL) was heated at 80 °C under 

nitrogen overnight. The reaction mixture was quenched with water, and the aqueous layer was 

extracted with ethyl acetate. The organic layer was dried over sodium sulfate and filtered. The 

filtrate was evaporated under reduced pressure, and the residue was purified by reverse-phase 
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preparative HPLC (53-67 %: acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 20 min.) to give 5-(cyclohexyloxy)-N-phenyl-[1,2,4]triazolo[1,5-

a ]pyridin-2-amine as a trifluoroacetic acid salt, which was converted to the hydrochloride salt 

with methanolic hydrochloride solution (130 mg, 65.9% yield) as a solid. 1H NMR (400 MHz, 

DMSO-d6) ~(ppm) 9.62 (br s, IH), 7.65 (d, J=8.0 Hz, 2H), 7.47 (t, J=8.0 Hz, lH), 7.21 (t, 

J=8.0 Hz, 2H), 7.10 (d, J=8.0 Hz, lH), 6.58 (d, J=8.0 Hz, lH), 4.75 (m, lH), 2.01 (m, 2H), 1.73 

(m, 2H), 1.23 (m, 6H); MS (ESI): mlz 309.2 [M +It. 

Example 39: Phenyl(2-(phenylamino )-[1,2,4]triazolo [1,5-a] pyridin-5-yl)methanone 

N-...;; 
HN~ N 0 wo 

[00632] A. Phenyl(2-(phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)methanone. To a 

solution of 5-bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.1 g, 0.346 mrnol) in 

tetrahydrofuran (1.729 mL) (colorless) at -78 °C was added n-butyllithium (2.5 M, 0.291 mL, 

0.726 mmol), dropwise. The reaction mixture turned bright yellow and was maintained at low 

temperature for 1 h. Benzonitrile (0.039 g, 0.380 mrnol) was then added neat. The reaction 

turned orange immediately and was allowed to slowly warm up to room temperature overnight. 

By LCMS, all starting material was converted with the desired product (major) and de

brominated core (side product). 

[00633] The dark orange/brown solution was cooled to 0 °C and treated with 2.5 mL of a 3 N 

aqueous HCl solution. The reaction was stirred at 0 °C for 20 min before the layers were 

separated. The aqueous phase was further extracted with ethyl acetate and the combined organic 

extracts were dried over sodium sulfate, and evaporated to dryness (bright yellow). The residue 

was suspended in methanol and the resulting yellow precipitate was collected by filtration. The 

resulting solid was purified by semi-preparative HPLC (20-80 % acetonitrile + 0.1 % 

trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid - 1 injection over 30 min). The desired 

fraction was neutralized with a 1. 7 5 M aqueous solution of potassium carbonate and acetonitrile 

was removed under reduced pressure. The bright yellow solid was collected by filtration, washed 

with water until pH neutral, and dried under vacuum overnight. Phenyl(2-(phenylamino )-
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[1,2,4]triazolo[1,5-a]pyridin-5-yl)methanone (0.021 g, 0.067 mmol, 19.32% yield) was 

collected as a yellow solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.67 (br s, 1H) 7.69- 7.90 

(m, 2H) 7.53 -7.64 (m, 1H) 7.44 (d, 1H) 7.32 (d, IH) 7.15 (t, 1H) 6.82 (1H) 2.50 (d, J=1.90 Hz, 

22H); MS (ESI): m/z 315.3 [M+It. 

Example 40: 5-Benzyi-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

[00634] A. 5-Benzyi-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. To a mixture of 

5-bromo-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine (0.1 g, 0.346 mmol) and 

tetrakis(triphenylphosphine)palladium (0) (0.020 g, 0.017 mmol) at room temperature ur1der an 

atmosphere of nitrogen, was added dry tetrahydrofuran (6.92 mL). The mixture became clear 

immmediately. A 0.5 M solution ofbenzylzinc(II) chloride in tetrahydrofuran (1.383 mL, 

0.692 mmol) was added and the reaction was stirred at 65 °C for 20 h. About 25 % conversion 

was observed after 2.5 h, with minor reduction of the core. To drive the reaction to completion, 

additional reagents were added at room temperature. (benzylzinc(II) chloride solution (1.383 mL, 

0.692 mmol) and heating was resumed for 4 h. The reaction was quenched with ice and the crude 

product was extracted with ethyl acetate. The extracts were dried over sodium sulfate and 

evaporated to dryr~ess. The residue was purified by semi-preparative HPLC (30-80% acetonitrile 

+ 0.1% trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 30 min, 4 injections). The 

desired fractions were combined neutralized with the addition of a 1.75 M aqueous solution of 

potassium carbonate. A white precipitate formed upon removal of acetonitrile, that was collected 

by filtration and washed with water uritil the pH of the washings was neutral. The solid was dried 

overnight in a vacuum oven ur1der mild heat. 5-Benzyl-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (0.090 g, 0.300 mmol, 87% yield) was collected as an off-white solid. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 9.60 (br s, lH), 7.69 (d, J= 7.96 Hz, 3H), 7.49-7.57 (m, 2H), 

7.44-7.49 (m, 1H), 7.38-7.43 (m, 3H), 7.32-7.37 (m, 3H), 7.20-7.30 (m, 4H), 6.84-6.91 (m, 

1H), 6.77-6.83 (m, 1H), 4.44 (br s, 3H); MS (ESI): mlz 301.1 [M+1t. 
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Example 41: 5-( 4-Aminobutyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

NH2 

[00635] A. 2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-carbaldehyde. To a colorless 

solution/suspension of 5-bromo-N-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (0.2 g, 

0.692 mmol) in tetrahydrofuran (3.46 mL) at -78 °C was added n-butyllithium (2.5 M, 0.581 mL, 

1.453 mmol) dropwise. The reaction mixture turned bright yellow and was maintained at that 

temperature for 1 h . .N,N-dimethylformamide (0.1 06 g, 1.453 mmol) was then added neat. The 

reaction was allowed to slowly warm up to room temperature and was stirred overnight. The 

reaction was quenched with the addition at 0 °C of acetic acid (1 mL) and water (10 mL). The 

crude product was extracted with ethyl acetate. The extracts were dried over sodium sulfate and 

evaporated to dryness. The residue was purified by sililca gel column chromatography (eluting 

with 50% ethyl acetate in hexanes) to give 2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-

carbaldehyde (0.125 g, 0.525 mmol, 76% yield) as a bright yellow solid. 1H NMR ( 400 MHz, 

METHANOL-d4) ()(ppm) 7.66- 7.70 (m, 2H), 7.60 (dd, J= 7.27, 8.83 Hz, 1H), 7.47 (dd, 

J=l.27, 8.83 Hz, 1H), 7.27-7.33 (m, 2H), 7.22 (dd, J= 1.17, 7.32Hz, 1H), 6.91-6.96 (m, 1H), 

6.16 (br s, lH). 

[00636] B. (E)-4-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)but-3-enenitrile. To 

a suspension of 2-(pheny lamino )-[ 1 ,2,4 ]triazolo [ 1 ,5 -a ]pyridine-5-carbaldehyde (0 .125 g, 

0.525 mmol) in tetrahydrofuran (1.049 mL) was added diethyl2-cyanoethylphosphonate 

(0.092 mL, 0.525 mmol) followed by 100 mg of a 50 % aqueous solution of sodium hydroxide 

(0.050 g, 0.630 mmol). The suspension turned clear yellow immediately then a yellow 

precipitate appeared. The reaction was stirred at room temperature for 2 h. Water was added to 

the reaction and the product was extracted in ethyl acetate. The combined extracts were dried 

over sodium sulfate and evaporated to dryness. (E)-4-(2-(Phenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)but-3-enenitrile was isolated as a yellow solid (0.145 g, quantitative yield). 

MS (ESI): mlz 276.1 [M+1t. 
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[00637] C. 4-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)butanenitrile. A 

suspension of (E)-4-(2-(phenylamino )-[ 1 ,2,4 ]triazolo[l ,5-a ]pyridin-5-yl)but-3-enenitrile 

(0.145 g, 0.527 mmol) in ethanol (20 mL) was purged with nitrogen. Excess palladium on carbon 

(1 0 % weight) (0.056 g, 0.527 mrnol) was added and the mixture was put under an atmosphere of 

hydrogen. The reaction mixture was stirred at room temperature for 48 h with addition of catalyst 

and purging of the reaction flask with additional hydrogen overnight. Upon completion of the 

reaction, the catalyst was removed by filtration and washed abundantly with methanol. The 

filtrate was evaporated to dryness. The residue was purified by silica gel column (eluting with 

50% ethyl acetate in hexanes). 4-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)butanenitrile (0.07 g, 0.252 mrnol, 47.9% yield) was collected as a white solid. MS (ESI): 

mlz 278.1 [M+ It. 

[00638] D. 5-(4-Aminobutyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A solution 

of 4-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)butanenitrile (0.07 g, 0.252 mrnol) in 

tetrahydrofuran (2.52 mL) was cooled to 0 °C and treated with a 1.0 M solution of lithium 

aluminum hydride (0.505 mL, 0.505 mrnol) in tetrahydrofuran. The solution became yellow 

green as soon as the addition started. The reaction was stirred at 0 °C for 2.5 h. The reaction 

turned bright yellow and a precipitate formed. The reaction was quenched at 0 °C with a 

saturated solution of sodium sulfate and a 10 % aqueous solution of sodium hydroxide. The 

supernatant solution was collected by filtration and evaporated to dryness. The residue was taken 

up in methanol and purified by semi-preparative HPLC (20-80% acetonitrile+ 0.1%. 

trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid- 3 injections). The desired fractions 

were combined and acetonitrile was removed under reduced pressure. The product was 

neutralized using an ion exchange column. The eluant was evaporated in a tared vial. After 

drying in a vacuum oven, 5-(4-aminobutyl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

(0.045 g, 0.160 mrnol, 63.4% yield) was isolated as an oil that solidified upon drying (off-white 

solid). 1H NMR (400 MHz, METHANOL-d4) 3 (ppm) 7.63 -7.67 (m, 2H), 7.52 (dd, J= 7.17, 

9.03 Hz, lH), 7.38 (dd, J= 1.22, 8.83 Hz, lH), 7.27-7.33 (m, 2H), 6.94 (dd, J= 1.12, 7.37 Hz, 

lH), 6.89 (dd, J= 1.12, 7.17 Hz, lH), 3.24- 3.29 (m, lH), 2.99 (dd, J= 7.61, 13.71 Hz, lH), 

2.59-2.73 (m, 2H), 2.31-2.40 (m, lH), 1.04 (d, J= 6.78 Hz, 3H); MS (ESI): m/z 282.3 [M+lt. 
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Example 42: 5-(3-Aminopropyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

[00639] A. 3-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)acrylonitrile. To a 

solution of 2-(phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridine-5-carbaldehyde (0.1 08 g, 

0.453 mmol) in tetrahydrofuran (4.0 mL) was added diethyl cyanomethylphosphonate (0.080 g, 

0.453 mmol) followed by 100 mg of a 50 % aqueous solution of sodium hydroxide (0.044 g, 

0.544 mmol). More base was added after 30 min (total of0.5 mL in 0.1 mL increments) and the 

reaction was stirred for 24 h. The reaction was quenched with water and the product was 

extracted in ethyl acetate. The extracts were dried over sodium sulfate and evaporated to dryness. 

The resulting oil was purified by column chromatography (eluting with 25 % ethyl acetate in 

hexanes). Although separable, both isomers were collected and combined (0.070g, 84% yield). 

MS (ESI): m/z 262.0 [M+1t. 

[00640] B. 5-(3-Aminopropyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A solution 

of 3-(2-(phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)acrylonitrile (0.05 g, 0.191 mmol) in 

tetrahydrofuran (2.52 mL) was cooled to 0 °C and treated with a solution of lithium aluminum 

hydride in tetrahydrofuran (0.383 mL, 0.383 mmol). The solution became orange then brown 

after warming to room temperature. The reaction was then heated to 35-40 °C overnight. Another 

2 equivalents of lithium aluminum hydride were added and heating to 50 oc was resumed for 9h. 

The reaction was quenched at 0 °C with a saturated solution of sodium sulfate and a 10 % 

aqueous solution of sodium hydroxide. The crude was extracted in ethyl acetate. The extracts 

were dried over sodium sulfate and evaporated to dryness. The residue was taken up in methanol 

and purified by semi-preparative HPLC (1 0-50 % acetonitrile + 0.1 % trifluoroacetic acid in 

water+ 0.1 % trifluoroacetic acid, over 30 min, 2 injections). The desired fractions were 

neutralized using an ion exchange column. The eluant was evaporated in a tared vial. 

5-(3-Aminopropyl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.006 g, 0.022 mmol, 

11.73% yield) was isolated as an oil that solidified upon drying (off-white solid). 1H NMR 

(400 MHz, METHANOL-d4) o (ppm) 7.64-7.69 (m, 2H), 7.54 (dd, J= 7.22, 8.83 Hz, 1H), 7.38 
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(dd, J=1.22, 8.83 Hz, 1H), 7.28- 7.33 (m, 2H), 6.89- 6.97 (m, 2H), 3.22- 3.27 (m, 2H), 

2.82-2.89 (m, 2H), 2.08 - 2.18 (m, 2H). MS (ESI): mlz 268.0 [M+ 1 ( 

Example 43: (1-Benzylpiperidin-4-yl)(2-(phenylamino )-[1,2,4]triazolo [1,5-a )pyridin-5-

yl)methanol 

N....._ 
HN--{_ N ;==\ N-

V HO 

[00641) A. (1-Benzylpiperidin-4-yl)(2-(phenylamino )-[1 ,2,4]triazolo[1,5-a]pyridin-5-

yl)methanol. To a solution of 5-bromo-N-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine 

(0.270 g, 0.934 mmol) in tetrahydrofuran (4.67 mL) cooled to -78 °C was added a 2.5 M solution 

of n-butyllithium in hexane (0.784 mL, 1.961 mmol). The yellow solution was stirred at low 

temperature for 30 min before 1-benzylpiperidine-4-carbaldehyde (0.389 mL, 1.961 mmol) was 

added neat. The reaction was stirred at low temperature for 1.5 h. The reaction mixture was then 

poured into ice containing ammonium chloride. The crude was extracted with ethyl acetate and 

the extracts were dried over magnesium sulfate. The residue was purified by silica gel column 

(eluting with 0-10 % methanol in ethyl acetate). (1-Benzylpiperidin-4-yl)(2-(phenylamino )-

[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)methanol contaminated with N-phenyl-[ 1 ,2,4 ]triazolo[1 ,5-

a]pyridin-2-amine (0.321 g, 0.592 mmol, 63.4% yield) was collected as a light yellow oil that 

partially solidified under vacuum. 

[00642] A portion of the residue was further purified by semi-preparative HPLC (20-80% 

acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 30 min, 

2 injections). The desired fractions were combined and neutralized via cation resin exchange 

column. (1-Benzylpiperidin-4-yl)(2-(phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)methanol 

(0.076 g was isolated as a white solid). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.64 (br s, 1H), 

7.69-7.75 (m, 2H), 7.59 (dd, J= 7.32, 8.78 Hz, 1H), 7.47 (dd, J= 1.32, 8.74 Hz, 1H), 7.18-7.33 

(m, 7H), 7.01 - 7.06 (m, 1H), 6.84- 6.90 (m, 1H), 5.75 (d, J= 5.08 Hz, 1H), 5.16 (t, J= 4.78 Hz, 

1H), 3.36- 3.44 (m, 2H), 2.74-2.87 (m, 2H), 1.92- 2.04 (m, 1H), 1.61 - 1.89 (m, 3H), 1.33-1.55 

(m, 3H). MS (ESI): m/z414.2 [M+1t. 
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Example 44: (2-(Phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-S-yl)(piperidin-4-yl)methanol 

N-.: 
HN~ N ;==\ N-

V HO 

(00643] A. (2-(Phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-yl)(piperidin-4-yl)methanol. 

To a degassed solution of (1-benzylpiperidin-4-yl)(2-(phenylamino )-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-yl)methanol (0.245 g, 0.592 mmol) in ethanol (25 mL) was added excess palladium 

on carbon (10% weight) and the reaction was stirred under an atmosphere of hydrogen 

overnight. More catalyst and a fresh atmosphere of hydrogen were used and the reaction was 

stirred at room temperature for 24 h. The completion of the reaction required the addition of 

acetic acid (10 drops) and stirring at room temperature. The catalyst was removed under reduced 

pressure and washed abundantly with methanol arid ethyl acetate. The filtrate was evaporated to 

dryness. The resulting light yellow oil was purified by semi-preparative HPLC (10-50% 

acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 30 min-

4 injections). The desired fractions were combined and acetonitrile was removed under reduced 

pressure. The desired product was converted to its free base by eluting the aqueous solution of 

the salt through a STRATA-XC resin exchange column. (2-(Phenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)(piperidin-4-yl)methanol (0.056 g, 0.173 mmol, 29.2% yield) was isolated as an 

oil that solidified under vacuum. 1H NMR (400 MHz, METHANOL-d4) 3 (ppm) 7.58-7.67 (m, 

3H), 7.40 (dd, J= 1.17, 8.88 Hz, 1H), 7.27- 7.33 (m, 2H), 7.12 (dd, J= 0.68, 7.27 Hz, 1H), 

6.91-6.96 (m, 1H), 5.30 (d, J= 4.64 Hz, 1H), 3.09-3.21 (m, 2H), 2.63-2.73 (m, 1H), 2.54-2.63 

(m, 1H), 2.29- 2.39 (m, 1H), 1.72- 1.84 (m, 1H), 1.56- 1.68 (m, 3H); MS (ESI): mlz 324.0 

[M+1t. 

Example 45: N-Phenyl-5-(piperidin-4-ylmethyl)-[1,2,4]triazolo[l,5-a]pyridin-2-amine 
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[00644] A. tert-Butyl 4-((2-(phenylamino )-[1,2,4 ]triazolo [1,5-a ]pyridin-5-

yl)methyl)piperidine-1-carboxylate. A solution of tert-butyl 4-methylenepiperidine-1-

carboxylate (0.154 g, 0.778 mmol) in (1S,5S)-9-borabicyclo[3.3.1]nonane (1.038 mL, 

0.519 mmol) (0.5 N in tetrahydrofuran) was heated to reflux temperature for 3 h under an 

atmosphere of nitrogen. The reaction was then cooled to room temperature and reacted with 

[ 1,1 '-bis( diphenylphosphino )ferrocene] dichloropalladium(II) complex with dichloromethane 

(0.030 g, 0.036 mmol), potassium carbonate (0.072 g, 0.519 mmol) and 5-bromo-N-phenyl

[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.150 g, 0.519 mmol) in N,N-dimethylformamide (2 mL). 

The reaction was heated to 90 °C for 36 h. Driving the reaction to completion required the use of 

4 additional equivalents ofborane reagent and heating for 3 h to 90 °C. The reaction was 

quenched with water and the mixture was stirred at room temperature overnight. The organic 

extracts were dried over sodium sulfate and evaporated to dryness. The residue was purified by 

silica gel column chromatography (eluting with 50% ethyl acetate in hexanes). tert-Butyl4-((2-

(phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)methyl)piperidine-1-carboxylate contaminated 

with N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine was isolated as an oil (yield not 

calculated). The mixture was used without further purification in the following deprotection 

reaction. MS (ESI): mlz 408.5 [M+1t. 

[00645] B. N-Phenyl-5-(piperidin-4-ylmethyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. tert-

Butyl4-((2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperidine-1-carboxylate 

was dissolved in dichloromethane (5 mL) and treated with neat trifluoroacetic acid (1.5 mL, 

19.47 mmol). After 15 min at room temperature, the reaction was complete. The solvent was 

removed under reduced pressure and the residue was neutralized using a cation exchange resin. 

The free base material was dissolved in methanol and purified by semi-preparative HPLC 

(20-80 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 30 min, 

2 injections). The desired fractions were neutralized using a cation resin exchange and dried 

under vacuum with mild heat. N-Phenyl-5-(piperidin-4-ylmethyl)-[1,2,4]triazolo[1,5-a]pyridin-

2-amine (0.038 g, 0.124 mmol, 15.9% yield) was collected as an oil that solidified at room 

temperature after drying. 1H NMR (400 MHz, DMSO-d6) <5 (ppm) 9.62 (s, 1H), 7.73 (dd, J=I.02, 

8.64 Hz, 2H), 7.42 -7.54 (m, 2H), 7.24-7.31 (m, 2H), 6.83- 6.92 (m, 2H), 2.99 (d, J= 7.22 Hz, 

2H), 2.90 (d, J= 12.05 Hz, 2H), 2.34-2.43 (m, 2H), 2.01-2.15 (m, 1H), 1.51 (d, J= 11.66 Hz, 

2H), 1.12- 1.25 (m, 2H); MS (ESI): mlz 308.3 [M+1t. 
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Example 46: (S)-2-Methyl-3-(2-(phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-

yl)propan-1-ol 

OH 

[00646] A. (S)-Methyl 2-methyl-3-(2-(phenylamino )-[1,2,4]triazolo[1,5-a ]pyridin-5-

yl)propanoate. To a mixture of 5-bromo-N-phenyl-[1,2,4]triazolo[l ,5-a]pyridin-2-amine 

(0.200 g, 0.692 mmol) and tetrakis(triphenylphosphine )palladium (0) (0.200 g, 0.173 mmol) at 

room temperature under an atmosphere of nitrogen was added dry tetrahydrofuran (6.92 mL). 

The mixture became clear immmediately. A 0.5 M solution of (R)-(3-ethoxy-2-methyl-3-

oxopropyl)zinc(II) bromide in tetrahydrofuran (0.901 g, 3.46 mmol) was then added and the 

reaction was stirred at 65 °C for 2 h. The reaction was quenched with ice and the crude product 

was extracted with ethyl acetate. The extracts were dried over magnesium sulfate and evaporated 

to dryness. The residue was purified by silica gel column chromatography using 50 % ethyl 

acetate in hexanes. The fractions were combined and evaporated to dryness. (S)-Methyl2-

methyl-3-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)propanoate (0.21 g, 0.677 mmol, 

98% yield) was isolated as a yellow solid. MS (ESI): m!z 311.1 [M+ It. 
[00647] B. (S)-2-Methyl-3-(2-(phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-yl)propan-1-

ol. To a solution of (S)-methyl2-methyl-3-(2-(phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-

yl)propanoate (0.05 g, 0.161 mmol) in tetrahydrofuran (0.895 mL) at -78°C was added a 1.0 M 

solution of lithium aluminum hydride in tetrahydrofuran (0.322 mL, 0.322 mmol). The reaction 

was then warmed to room temperature after 30 min and stirred for 30 min. The reaction was then 

quenched with the addition of an aqueous saturated solution of ammonium chloride and the 

product was extracted in ethyl acetate. The resulting light brown oil was purified by semi

preparative HPLC (20-70 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, 30 min, 2 injections) The desired fractions were neutralized with a 1.75 N 

aqueous solution of potassium carbonate and acetonitrile was removed under reduced pressure. 

The material was extracted in ethyl acetate and the extracts were washed with water. The extracts 

were dried in a vacuum oven overnight. (S)-2-Methyl-3-(2-(phenylamino)-[1,2,4]triazolo[1,5-
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a]pyridin-5-yl)propan-1-ol (0.034 g, 0.120 mmol, 74.7% yield) was collected as a white solid. 
I . . 
H NMR (400 MHz, DMSO-d6) o (ppm) 9.61 (s, 1H), 7.73 (d, J = 7.66 Hz, 2H), 7.48-7.55 (m, 

1H), 7.41 - 7.46 (m, 1H), 7.24- 7.31 (m, 2H), 6.83 - 6.92 (m, 2H), 4.61 - 4.67 (m, 1H), 3.35-3.42 

(m, 2H), 3.18 (dd, J = 6.25, 13.81 Hz, 1H), 2.85 (dd, J = 8.05, 14.01 Hz, 1H), 2.24-2.35 (m, 

1H), 0.90 (d, J = 6.74 Hz, 3H); MS (ESI): m/z 283.2 [M+1t. 

Example 47: (S)-2-Methyl-3-(2-(phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-

yl)propanamide 

[00648] A. (S)-2-Methyl-3-(2-(phenylamino)-[1,2,4]triazolo[l,5-a)pyridin-5-yl)propanoic 

acid. A solution of (S)-methyl 2-methyl-3-(2-(phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-

yl)propanoate (0.11 g, 0.354 mrnol) in methanol (5 mL) was treated with a 4.0 N aqueous 

solution of sodium hydroxide (3.90 mL, 15.60 mmol) and refluxed. After 1h, the reaction was 

cooled to room temperature and pH was lowered to 2-3 with a 4 N aqueous solution ofHCl. An 

off-white solid precipitated out, was collected by filtration and washed with water, that was dried 

under vacuum. (S)-2-Methyl-3-(2-(phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)propanoic 

acid (0.096 g, 0.324 mrnol, 91% yield) was isolated as an off-white solid. MS (ESI): mlz 297.1 

[M+1t. 

[00649] B. (S)-2-Methyl-3-(2-(phenylamino)-[1,2,4]triazolo[l,5-a)pyridin-5-

yl)propanamide. A solution of (S)-2-methyl-3-(2-(phenylamino )-[1 ,2,4]triazolo[1 ,5-a]pyridin-

5-yl)propanoic acid (0.096 g, 0.324 mmol), ammonium chloride (0.026 g, 0.486 mrnol), 

N-methyl morpholine (0.053 mL, 0.486 mrnol) in N,N-dimethylformamide (1.296 mL) was 

prepared at room temperature and treated with benzotriazol-1-yloxy-tris(dimethylamino)

phosphonium hexafluorophosphate (0.215 g, 0.486 mrnol). The reaction was stirred at room 

temperature overnight. The reaction was quenched with the addition of a saturated aqueous 

sodium bicarbonate solution and the crude was extracted with ethyl acetate. The extracts were 

dried over magnesium sulfate and evaporated to dryness. The residue was purified by semi

preparative HPLC (20-80 % acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % 
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trifluoroacetic acid, 30 min, 4 injections). The desired fractions were neutralized with a 1.75 M 

aqueous solution of potassium carbonate, resulting in the formation of a precipitate. Acetonitrile 

was removed under reduced pressure and the resulting white solid was collected by filtration and 

washed with water until the pH of the washings became neutral. (S)-2-Methyl-3-(2-

(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)propanamide (0.071 g, 0.240 mmol, 74.2% 

yield) was collected as a cotton-like white solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.64 

(s, 1H), 7.74 (d, J = 7.76 Hz, 2H), 7.42- 7.54 (m, 2H), 7.36 (s, 1H), 7.24- 7.31 (m, 2H), 

6.78-6.91 (m, 3H), 3.26- 3.33 (m, 1H), 2.94- 3.09 (m, 2H), 1.15 (d, 3H); MS (ESD: mlz 296.1 

[M+1t. 

Example 48: (S)-5-(3-Amino-2-methylpropyl)-n-phenyl-[1,2,4]triazolo[l,S-a]pyridin-

2-amine 

[00650] A. (S)-5-(3-Amino-2-methylpropyl)-N-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-

amine. A mixture of (S)-2-methyl-3-(2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)propan-1-ol (0.045 g, 0.161 rnmol), phthalimide (0.047 g, 0.322 rnmol), polymer-bound 

triphenylphosphine (3mmollg, 0.107 g, 0.322 rnmol) in tetrahydrofuran (1.610 mL) was treated 

with disiopropyl azodicarboxylate (0.063 mL, 0.322 rnmol) and stirred at room temperature for 

1 h. The resin was removed by filtration and the filtrate was evaporated to dryness. The residue 

was dissolved in ethanol (2 mL) and treated with hydrazine monohydrate (0.025 mL, 

0.805 mmol). The reaction was heated to 40 °C overnight. The reaction mixture was evaporated 

to dryness and suspended in methanol. The filtrate was evaporated to dryness and dissolved in 

dimethylsulfoxide (2 mL) for purification by semi-preparative HPLC (20-100% acetonitrile+ 

0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, 30 min, 2 injections). The desired 

fractions were combined and neutralized using a cation exchange resin column (STRATA 

column). The residue was evaporated in a tared flask and dried in a vacuum oven. (S)-5-(3-

arnino-2-methylpropyl)-N-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-arnine (0.023 g, 0.082 rnmol, 

50.8% yield) was isolated as a clear oil that solidified upon drying. 1H NMR (400 MHz, 
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DMSO-d6) <>(ppm) 9.61 (s, 1H), 7.69- 7.77 (m, 2H), 7.47- 7.53 (m, 1H), 7.41 - 7.46 (m, 1H), 

7.23-7.31 (m, 2H), 6.83 - 6.92 (m, 2H), 3.20 (d, J = 6.30, 13.71 Hz, 1H), 2.84 (dd, J = 8.00, 

13.91 Hz, 1H), 2.52-2.58 (m, 2H), 2.11-2.21 (m, 1H), 0.88 (d, J= 6.74 Hz, 3H); MS (ESI): 

mlz 282.2 [M+1t. 

Example 49: N-(6-Morpholinopyridin-3-yl)-5-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-

amine 

[00651] A. N-(6-Chloropyridin-3-yl)-5-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine. 

Under an atmosphere of nitrogen, to a mixture of 5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

(0.3 g, 1.43 mmol), 2-chloro-5-iodopyridine (0.402 g, 1.68 mmol), palladium(II) acetate (8 mg, 

0.035 mmol), 2,2'-bis(diphenylphosphino)1-1 '-binaphtyl (0.021g, 0.034 mmol), cesium 

carbonate (2.73 g, 8.39 mmol) was added toluene. The solution was purged with nitrogen, stirred 

at room temperature for 30 min and heated to 120 °C overnight. The reaction was quenched with 

water and extracted with ethyl acetate. The organic layer was dried over magnesium sulfate and 

evaporated to dryness (yellow oil). The residue was purified by column chromatography using 

50% ethyl acetate in hexanes. N-(6-Chloropyridin-3-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-

2-amine (0.08 g, 0.249 mmol, 14.81 %yield) was isolated as a yellow solid. MS (ESI): mlz 322.0 

[M+1t. 

[00652] B. N-(6-Morpholinopyridin-3-yl)-5-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-amine. 

A solution of N-(6-chloropyridin-3-yl)-5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.08 g, 

0.249 mmol) in morpholine (5 mL, 57.4 mmol) was heated to 150 °C for 6 days with daily 

monitoring of the conversion (55% conversion). The reaction was cooled to room temperature 

and morpholine was removed under reduced pressure. The residue was suspended in methanol 

and the filtrate was purified by semi-preparative HPLC (20-1 00 % acetonitrile + 0.1 % 

trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 2 injections, 30. min). The desired 

fractions were neutralized using a cation exchange resin, evaporated to dryness, and dried 

- 271 -



wo 2010/027500 PCT/US2009/005020 

overnight in a vacuum oven. N-(6-Morpholinopyridin-3-yl)-5-phenyl-[1 ,2,4]triazolo[1 ,5-

a]pyridin-2-amine (0.021 g, 0.056 mmol, 22.7% yield) was collected as a yellow solid. 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 9.41 (s, 1H), 8.46 (d, J= 2.39 Hz, 1H), 8.00- 8.06 (m, 2H), 7.92 

(dd, J=2.78, 9.08 Hz, 1H), 7.52- 7.68 (m, 5H), 7.16 (dd, J= 1.32, 7.22 Hz, 1H), 6.83 (d, 

J=9.08 Hz, 1H), 3.67-3.74 (m, 4H), 3.27-3.33 (m, 4H); MS (ESI): m/z 373.3 [M+1t. 

Example 50: 5-(5-Methylisoxazol-3-yl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

N::::: "'<::::: 

;=(N--<'N.-N # 

v N:r 
\ !J 
0 

[00653] A. N-(6-Bromopyridin-2-yl)pivalamide. To a mixture of 6-bromo-pyridin-2-

ylamine (100 g, 0.6 mol) and triethylamine (70.5 g, 0.72 mol) in dichloromethane (200 mL) was 

· added dropwise pivaloyl chloride (83.5 g, 0.72 mol) at room temperature and the reaction 

mixture was stirred at room temperature for 4h. The reaction mixture was washed with water, 

dried over sodium sulfate,, and evaporated to give N-(6-bromopyridin-2-yl)pivalamide (120 g, 

yield 80.5 %) as a white solid. 1H-NMR (400 MHz, DMSO-d6) ()(ppm) 10.11 (s, 1H), 8.04 (d, 

J=8.0 Hz, 1H), 7.68 (t, J=8.0 Hz, 1H), 7.28 (d, J=7.6 Hz, 1H),l.19 (s, 9H); MS (ESI): m/z 257.1 

[M+1t. 

[00654] B. N-(6-Formylpyridin-2-yl)pivalamide. A solution of N-(6-bromopyridin-2-

yl)pivalamide (40 g, 0.16 mol) in toluene was cooled to 3-5 °C, and a solution of 

isopropylmagnesium chloride in tetrahydrofuran (200 mL, 2 M) was added dropwise over a 

period of 1h below 5 °C. The resulting mixture was stirred at 5 °C for 12h, and dry 

N,N-dimethylformamide (58.4 g, 0.8 mol) was added over 20 min at 10-15 °C, and the mixture 

was stirred for 30 min. at 10-15 °C. The reaction was quenched with water, and the resulting 

mixture was extracted with ethyl acetate. The combined organic layer was washed with brine, 

dried over sodium sulfate, and concentrated to give N-(6-formylpyridin-2-yl)pivalamide (22 g, 

68.8% yield) as a solid. 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 10.16 (s, 1H), 9.90 (s, 1H), 

8.29 (d, J=8.0 Hz, 1H), 7.99 (t, J=8.0 Hz, 1H), 7.64 (d, J=7.6 Hz, 1H),l.25 (s, 9H); MS (ESI): 

mlz 207.1 [M+1t. 
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[00655] C. N-(6-((Hydroxyimino )methyl)pyridin-2-yl)pivalamide. To a solution of sodium 

hydroxide (3.2 g, 0.08 mol) in a mixture ofwater and ethanol (v/v, 5:1) was added 

hydroxylamine hydrochloride (5.6 g, 0.08 mol) and a solution of N-(6-formylpyridin-2-

yl)pivalamide (15g, 0.073 mol) in ethanol (50 mL) at 0 °C. The mixture was stirred at 0 oc for 

4h and at room temperature for 1 h. The precipitate was collected by filtration, washed with 

water and ethanol to give N-(6-((hydroxyimino)methyl)pyridin-2-yl)pivalamide (15 g, 93.7% 

yield). 1H-NMR (400 MHz, DMSO-d6) ()(ppm) 11.68 (s, 1H), 9.84 (s, 1H), 7.98 (m, 1H), 7.77 

(t, J=8.0 Hz, 1H), 7.46 (d, J=7.6 Hz, 1H),l.21 (s, 9H); MS (ESI): m/z 222.1 [M+1t. 

[00656] D. N-(6-(5-Methylisoxazol-3-yl)pyridin-2-yl)pivalamide. N-Chlorosuccinimide 

(3.3g, 0.015 mol) was added dropwise to a solution of N-(6-((hydroxyimino)methyl)pyridin-2-

yl)pivalamide (5 g, 0.02 mmol) in N,N-dimethylformamide (40 mL), and the mixture was heated 

to 50 °C for 1h. A mixture ofprop-1-en-2-yl acetate (11 g ,0.1 mol) and triethylamine (5.7 g, 

0.056 mol) was added slowly, and the reaction was stirred at 50 °C overnight. The reaction was . 

quenched by addition of water, the mixture was extracted with ethyl acetate (15 mLx3). The 

combined organic layer was washed with brine, dried over sodium sulfate, and concentrated. 

The residue was purified by column chromatography on silica gel (eluting with 20 % ethyl 

acetate in petroleum ether) to give N-(6-(5-methylisoxazol-3-yl)pyridin-2-yl)pivalamide (1.5 g, 

25.8% yield) as a solid. 1H-NMR (400 MHz, DMSO-d6) o (ppm) 8.15 (d, J=8.4 Hz, lH), 7.93 

(t, J=8.0 Hz, 1H), 7.70 (d, J=7.6 Hz, 1H), 6.72 (s, 1H), 2.51 (s, 1H), 1.34 (s, 9H); MS (ESI): mlz 

260.1 [M+1t. 

[00657] E. 6-(5-Methylisoxazol-3-yl)pyridin-2-amine. A mixture of N-(6-(5-

methylisoxazol-3-yl)pyridin-2-yl)pivalamide (1.5 g, 5.8 mmol) and potassium hydroxide 

aqueous solution (10 mL, 2M) was stirred at 100 °C for 12 h. The reaction mixture was 

extracted with ethyl acetate, and the combined organic layer was washed with brine, dried over 

sodium sulfate, and concentrated under reduced pressure. The residue was purified by column 

chromatography on silica gel (eluting with 50% ethyl acetate in petroleum ether) to give 

6-(5-methylisoxazol-3-yl)pyridin-2-amine (450 mg, 47% yield) as a white solid. 

[00658] F. 5-(5-Methylisoxazol-3-yl)-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A solution of 

6-(5-methylisoxazol-3-yl)pyridin-2-amine (450 mg, 2.57 mmol) and ethoxycarbonyl 

isothiocyanate (337 mg, 2.57mmol) in dioxane (10 mL) was stirred at room temperature for 5h. 
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The solvent was removed under reduced pressure to the thioureido intermediate as a solid, which 

was used directly without further purification. 

[00659] To a solution of hydroxylamine hydrochloride (900 mg, 12.85 mmol) and 

N, N-ethyldiisopropylamine (994 mg, 7.71 mmol) in a mixture of ethanol and methanol (v/v, 1:1, 

20 mL) was added the thioureido compound (786 mg, 2.57 mmol), and the mixture was stirred at 

room temperature for 2 h, at 70°C overnight. The volatiles were removed under reduced 

pressure, and the residue was purified on silica gel column (eluting with 50% ethyl acetate in 

petroleum ether) to give 5-(5-methylisoxazol-3-yl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine 

(200 mg, 36.2% yield) as a solid. 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 7.54 (m, 2H), 7.39 

(d,J=8.8 Hz, 1H), 7.13 (s, 1H), 6.18 (s, 2H), 2.52 (s, 3H); MS (ESI): mlz 216.2 [M+1t. 

[00660] G. 5-(5-Methylisoxazol-3-yl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A 

degassed mixture of 5-(5-methylisoxazol-3-yl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine (200 mg, 

0.93 mmol), iodobenzene (190 mg, 0.93 mmol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (1 08 mg, 0.186 mmol) and sodium tert-butoxide (1 08 mg, 1.1 mmol) in 

dioxane (20 mL) was added tris(dibenzylideneacetone)dipalladium(O) (84 mg, 0.093 mmol) 

under nitrogen, and the mixture was heated at 1 00°C under nitrogen for 2h. The reaction mixture 

was quenched by the addition of water, and the mixture was extracted with ethyl acetate 

(15 mLx3). The combined organic layer was washed with brine, dried over sodium sulfate, and 

concentrated. The residue was purified by reverse-phase preparative HPLC ( 48-68 % 

acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 15 min) to 

give 5-(5-methylisoxazol-3-yl)-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine as a 

trifluoroacetic acid salt, which was converted to a hydrochloride salt with methanolic 

hydrochloride solution (75 mg, 27.8% yield). 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 9.73 (s, 

1H), 7.71 (m, 4H), 7.56 (d, J=8.8, 1H), 7.29 (t, J=8.0, 2H),7.22 (s, 1H), 6.88 (t, J=7.2, 1H), 2.57 

(s, 3H); MS (ESI): mlz 291.9 [M+1t. 

Example 51: N" -(5-Phenyl-[1,2,4]triazolo[l,5-a ]pyridin-2-yl)pyridine-2,4-diamine 

~ 'o::::: 

;=Z-<'N-N b 

\---( ~ 
NH2 ~ I 
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[00661] A. N-( 4-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino )pyridin-2- · 

yl)pivalamide. A degassed mixture of 5-phenyl-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine (200 mg, 

0.95 mmol), N-( 4-chloropyridin-2-yl)pivalamide (244 mg, 1.15 mmol), sodium tert-butoxide 

(184 mg, 1.92 mmol) and (R)-(+)-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (120 mg, 

0.19 mmol) in toluene (8 mL) was added tris(dibenzylideneacetone) dipalladium(0)(88 mg, 

0.10 mmol) under nitrogen, and the reaction mixture was irradiated in the microwave (150 W) at 

150 oc under nitrogen for 1 h. After filtration, the solvent of the filtrate was removed by rotary 

evaporator, and the residue was purified by reverse-phase preparative HPLC (30-60 %: 

acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, 17.2 min.) to give 

N-(4-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)pyridin-2-yl)pivalamide (52 mg, 14.2% 

yield) as a white solid. MS (ESI): m/z 387.1 [M+1t. 

[00662] B. Jt -(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)pyridine-2,4-diamine. N-( 4-(5-

Phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )pyridin-2-yl)pivalamide (52 mg, 0.135 mmol) 

was dissolved in a solution of potassium hydroxide in ethanol (2M, 5 mL), and the mixture was 

stirred at 90 °C under nitrogen overnight. Ethanol was removed by rotary evaporator, and the 

residue was diluted with water. The aqueous layer was extracted with ethyl acetate for five 

times. The organic layer was combined, dried over anhydrous sodium sulfate, concentrated 

under high vacuum to give ~-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)pyridine-2,4-diamine 

(30 mg, 75% yield) as a solid. 1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 8.02 (m, 2H), 

7.91 (d, J=6.0 Hz, 1H), 7.58 (m, 6H), 7.07 (m, 2H), 6.68 (m, 1H); MS (ESI): mlz 303.1 [M+1t. 

Example 52: 4-(5-(3-Hydroxyphenyl)-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)-N

methylbenzamide 

HO 

[00663] A. 4-(5-Bromo-[1,2,4] triazolo[1,5-a]pyridin-2-ylamino )-N-methylbenzamide. A 

degassed mixture of 5-bromo-[1 ,2,4]triazolo[1 ,5-a]pyridin-2-amine (2.12 g, 10 mmol), 4-iodo-N

methylbenzamide (2.87 g, 11 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (1.15 g, 

2.0 mmol), and sodium tert-butoxide (1.92 g, 20 mmol) in dioxane (30 rnL) was added 
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tris(dibenzylideneacetone)dipalladium (0) (913 mg, 1 mmol), and the reaction mixture was 

heated at 90 °C under nitrogen overnight. After being cooled down to room temperature, the 

reaction mixture was filtered, and the filtrate was concentrated under vacuum to give the crude 

product, which was purified on silica gel column (eluting with 10-80 % ethyl acetate in 

petroleum ether) to give 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

methylbenzamide (2.2 g, 64% yield). MS (ESI): m/z 347.7 [M+1t. 

[00664] B. 4-(5-(3-Hydroxyphenyl)-[1,2,4]triazolo[1,5-a] pyridin-2-ylamino )-N-

methylbenzamide. A mixture of 4-(5-bromo-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-ylamino )-N

methylbenzamide (1 04 mg, 0.3 mmol), 3-hydroxy-phenyl boronic acid (82 mg, 0.6 mmol), 

triphenylphosphine (16 mg, 0.06 mmol) and potassium phosphate (127 mg, 0.6 mmol) in 

1,2-dimethoxyethane (5 mL) was degassed, and palladium acetate (7 mg, 0.03 mmol) was added 

under nitrogen. The reaction mixture was heated to reflux at 80 °C under nitrogen overnight. 

After being cooled down to room temperature, the reaction mixture was partitioned between 

ethyl acetate (20 mL) and water (20 mL), and the aqueous layer was extracted with ethyl acetate 

(20 mLx3). The combined organic layer was washed with brine, dried over sodium sulfate, and 

evaporated. The crude product was purified by reverse-phase preparative HPLC (20-55 %: 

acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 15 min) to 

give 4-(5-(3-hydroxyphenyl)-[1 ,2,4]triazolo(1 ,5-a]pyridin-2-ylamino )-N-methylbenzamide as a 

trifluoroacetic acid salt, which was converted to a hydrochloride salt (30 mg, 30 % yield). 
1H NMR (400 MHz, METHANOL-d4) 3 (ppm) 7.97 (t, J=8.8 Hz, 1H), 7.75 (m, 2H), 7.64 (dd, 

J1=l.2 Hz, J2=8.8 Hz, 1H), 7.61 (m, 2H), 7.46 (dd, J1=0.8 Hz, h=7.6 Hz, 1H), 7.38 (m, 3H), 

6.96 (m, 1H), 2.81 (s, 3H). MS (ESI): mlz 360.1 [M+1t. 

Example 53: 2-(2-(4-Fluorophenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1-

phenylethanol 

N 

~~~~ 
F 
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[00665] A. 2-(3-Ethoxycarbonyl-2-thioureido)-6-methylpyridine. To a solution of 

6-methylpyridin-2-amine (5.0 g, 46.2 mmol) in 1,4-dioxane (185 mL) cooled to 0 oc was added 

ethoxycarbonyl isothiocyanate (5.23 mL, 46.2 mmol) neat dropwise. The bath was allowed to 

melt and the reaction was stirred at room temperature for 2 h. The reaction mixture was 

maintained at room temperature for 48 h. The solvent was removed under reduced pressure. 

2-(3-Ethoxycarbonyl-2-thioureido)-6-methylpyridine was isolated as a light yellow solid in 

quantitative yield and was used with no further purification (residual solvent/ reagent). 

MS (ESI): rn/z 240.1 [M+ It. 

[00666] B. 5-Methyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. To a solution of hydroxylamine 

hydrochloride (16.05 g, 231 mmol) and N,N-diisopropylethyl amine (24.21 mL, 139 mmol) in a 

mixture of methanol (50.0 mL) and ethanol (50 mL) was added 2-(3-ethoxycarbonyl-2-

thioureido )-6-methylpyridine (11.06 g, 46.2 mmol). The reaction was stirred at room temperature 

overnight. The solvent was removed under reduced pressure, water (50 mL) was added and the 

light yellow suspension was stirred at room temperature for 30 min. As all the material went in 

solution, the crude was extracted in ethyl acetate. The extracts were dried over magnesium 

sulfate and evaporated to dryness. The extracts were suspended in ethyl acetate (5 mL) and the 

resulting white suspension was collected by filtration. The aqueous phase also contained some 

amount of product contaminated with N,N-diisopropylethyl amine but attempts to further extract 

the aqueous phase with diethyl ether or a mixture of methanol in diethyl ether or ethyl acetate 

failed to yield any significant amount of material. 5-Methyl-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (4.05 g, 27.3 mmol, 59.2% yield) was isolated as a white solid. 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 7.42 (t, 1H), 7.23 (d, J= 8.20 Hz, IH), 6.80 (d, J= 7.42 Hz, 1H), 2.63 

(s, 3H); MS (ESI): rnlz 149.4 [M+1t. 

[00667] C. N-(4-Fluorophenyl)-5-methyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine. To a 

suspension of 5-methyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (1 g, 6. 75 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.781 g, 1.350 mmol), sodium tert-butoxide 

(1.297 g, 13.50 mmol) and tris(dibenzylideneacetone)dipalladium(O) (0.451 g, 0.492 mmol) in 

1,4-dioxane (40 mL) under an atmosphere of nitrogen, was added 1-fluoro-4-iodobenzene 

(1.557 mL, 13.50 mmol). The reaction mixture (dark brown suspension) was stirred at room 

temperature for 30 min then 40 °C for 30 min. Heating was stopped after 2 h and the reaction 

was quenched with water. The crude material was extracted with ethyl acetate and dried over 
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magnesium sulfate. The extracts were evaporated to dryness (brown solid). The residue was 

suspended in dichloromethane and the resulting light grey solid was collected by filtration and 

washed with dichloromethane. The filtrate was concentrated and the resulting brown residue was 

suspended in a minimum volume of methanol (5 mL). The suspension was collected by filtration 

and rapidly washed with methanol. N-(4-Fluorophenyl)-5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (0.839 g, 3.46 mmol, 51.3 % yield), contaminated with about 10 % of de fluorinated 

product was isolated as an off-white solid that was dried under vacuum and used without further 

purification. 1H NMR (400 MHz, METHANOL-d4) 8 (ppm) 7.59-7.73 (m, 2H), 7.43-7.54 (m, 

1H), 7.20 -7.39 (m, 2H), 7.02 (t, J= 8.59 Hz, 2H), 6.86 (d, J= 7.42 Hz, 1H), 2.73 (br s, 3H); 
19F NMR (400 MHz, DMSO-d6) 8 (ppm) -125.97; MS (ESI): rn/z 243.3 [M+1t. 

[00668] D. 2-(2-(4-Fluorophenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1-

phenylethanol. A suspension of N-( 4-fluorophenyl)-5-methyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-

amine (0.15 g, 0.619 mmol) in diethyl ether (6.0 mL) was cooled to 0 °C. A solution ofn-butyl 

lithium in hexanes (0.508 mL, 1.269 mrnol, 2.5 M) was then added dropwise. The reaction 

mixture turned into a brown thicker suspension. The reaction was stirred at 0 °C for 30 min 

followed by 30 min at room temperature. The reaction was cooled back to 0 °C before adding 

benzaldehyde (0.075 mL, 0.743 mrnol) as a solution in diethyl ether (6.0 mL). After 1 hat 0 °C, 

the temperature was slowly allowed to reach room temperature and the reaction was stirred 

overnight. No further conversion was observed after the addition of 1.1 equivalents of 

benzaldehyde. The reaction was quenched with water and the crude was extracted with ethyl 

acetate. The extracts were dried over magnesium sulfate and evaporated to dryness. The yellow 

residue (2/3 of the material) was purified by semi-preparative HPLC (20-80% acetonitrile+ 

0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, 39 min, 2 injections). The desired 

fractions were neutralized with a 1.75 M aqueous solution of potassium carbonate and 

acetonitrile was removed under reduced pressure resulting in the precipitation of the product. 

2-(2-( 4-Fluorophenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)-1-phenylethanol (0.021 g, 

0.060 mrnol, 9.74% yield) was isolated as a white solid that was dried in a vacuum oven 

overnight. Unreacted starting material was recovered (0.030 g). 1H NMR ( 400 MHz, DMSO-d6) 

8 (ppm) 9.66 (s, 1H), 7.72- 7.82 (m, 2H), 7.41 - 7.55 (m, 4H), 7.34- 7.40 (m, 2H), 7.28 (d, 

J=7.42 Hz, 1H), 7.11 -7.20 (m, 2H), 6.87 (dd, J= 1.56, 6.64 Hz, 1H), 5.52 (d, J= 4.69 Hz, lH), 
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5.25 - 5.34 (m, 1H), 3.38 - 3.48 (m, 1H), 3.23 - 3.31 (m, 1H); 19F NMR (376 MHz, DMSO-d6) 

8 (ppm) -124.4; MS (ESI): rn!z 349.2 [M+1t. 

Example 54: 4-((2-(4-Fluorophenylamino)-[1,2,4]triazolo[1,5-a]pyridin-S

yl)methyl)piperidin-4-ol 

N" ~ 
HN-{ N ;==\ N- .b y OH 

F . 

[00669] A. tert-Butyi 4-((2-( 4-fluorophenylamino )-[1,2,4] triazolo [1,5-a ]pyridin-5-

yl)methyl)-4-hydroxypiperidine-1-carboxylate. A suspension of N-( 4-fluorophenyl)-5-

methyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.15 g, 0.619 mmol) in diethyl ether (2.064 mL) 

was cooled to 0 °C. A solution of n-butyllithium in hexanes (0.508 mL, 1.269 mmol) was then 

added dropwise. The reaction turned into a thick brown suspension. The reaction was stirred at 

0 °C for 30 min followed by 30 min at room temperature. The temperature was cooled back to 

0 °C before adding tert-butyl4-oxopiperidine-1-carboxylate (0.123 g, 0.619 mmol) as a solution 

in diethyl ether (2.064 mL). After 30 min at 0 °C, the temperature was slowly allowed to reach 

room temperature and the reaction was stirred overnight. The reaction was quenched with water 

and the crude product was extracted with ethyl acetate. The extracts were dried over sodium 

sulfate and evaporated to dryness. The green oily residue was purified by silica gel column 

chromatography (eluting with with 0-50% ethyl acetate in hexanes). The desired fractions were 

combined and evaporated to dryness to afford tert-butyl4-((2-(4-fluorophenylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)-4-hydroxypiperidine-1-carboxylate (0.109 g, 

0.247 mmol, 39.9% yield) as a white solid dried under vacuum. 1H NMR (400 MHz, 

METHANOL-d4) 8 (ppm) 7.57-7.64 (m, 2H), 7.48 -7.54 (m, 1H), 7.36 (d, J= 7.42 Hz, 1H), 

6.98-7.06 (m, 2H), 6.93 (d, J= 7.03 Hz, 1H), 3.74-3.83 (m, 2H), 3.37-3.43 (m, 2H), 

3.05-3.21 (m, 2H), 1.63 - 1.74 (m, 2H), 1.49- 1.60 (m, 2H), 1.38- 1.44 (m, 8H), 1.31 - 1.34 (m, 

1H), 1.26- 1.30 (m, IH); MS (ESI): rn!z 442.5 [M+1t. 

[00670] B. 4-((2-( 4-Fluorophenylamino )-[1,2,4]triazolo[1,5-a )pyridin-5-

yl)methyl)piperidin-4-ol. tert-Butyl 4-((2-( 4-fluorophenylamino )-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-

5-yl)methyl)-4-hydroxypiperidine-1-carboxylate (0.109 g, 0.247 mmol) was dissolved in 
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dichloromethane (5 mL) and treated at room temperature with neat trifluoroacetic acid (1.5 mL, 

19.47 mmol). The reaction was stirred at room temperature for 30 min. The solvents were 

removed under reduced pressure yielding a yellow oil. The material was purified by semi

preparative HPLC (1 injection using 20-80 and 3 injections using 10-50 % acetonitrile + 0.1 % 

trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 30 min). The desired fractions were 

combined and neutralized with a resin exchange column. 4-((2-(4-Fluorophenylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperidin-4-ol (0.073 g, 0.214 mmol, 87% yield) was 

isolated as a white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.61 (s, lH), 7.67- 7.77 (m, 

2H), 7.47-7.56 (m, lH), 7.39-7.47 (m, lH), 7.08-7.18 (m, 2H), 6.96 (d, J= 5.86 Hz, lH), 

4.64 (s, lH), 3.29 (s, 2H), 2.69- 2.79 (m, 2H), 2.57- 2.69 (m, 2H), 1.42- 1.55 (m, 2H), 

1.32-1.42 (m, 2H); 19F NMR (376 MHz, DMSO-d6) o (ppm) -124.5; MS (ESn: rnfz 342.2 

[M+It. 

Example 55: N 1
-( 4-(2-(Phenylamino )-[1,2,4]triazolo[1,5-a ]pyridin-5-yl)pyridin-2-yl)ethane-

1,2-diamine 

N~NH2 
H 

[00671] A. 5-(2-Fluoropyridin-4-yl)-N-phenyl-[1;2,4]triazolo[1,5-a]pyridin-2-amine. 

5-Bromo-N-phenyl-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-amine (0.44 g, 1.522 mmol), 2-fluoropyridin-

4-ylboronic acid (0.257 g, 1.826 mmol), 1M sodium carbonate (4.57 mL, 4.57 mmol), 

dichloro[l ,1 '-bis(diphenylphosphino)ferrocene]palladiurn(II) dichloromethane adduct (0.037 g, 

0.046 mmol), and dioxane (10 mL) were heated to 100 °C for 5 h under nitrogen. The reaction 

was cooled to room temperature, diluted with water and then filtered. The solid was rinsed with 

methanol to give 5-(2-fluoropyridin-4-yl)-N-phenyl-[ 1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-amine 

(0.29 g, 62% yield) as a green solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.76 (s, lH), 8.50 

(d, J=5.1 Hz, lH), 8.09 (d, J=5.1 Hz, lH), 8.00 (s, lH), 7.67- 7.78 (m, 4H), 7.48 (dd, J=6.2, 

2.3 Hz, lH), 7.28 (t, J=8.0 Hz, 2H), 6.89 (t, J=7.2 Hz, lH). MS (Esn mlz 306.1 [M+It. 
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(00672] B. N 1
-( 4-(2-(Phenylamino )-[1,2,4]triazolo[l,S-a ]pyridin-5-yl)pyridin-2-yl)ethane-

1,2-diamine. 5-(2-Fluoropyridin-4-yl)-N-phenyl-[1 ,2,4]triazolo[ 1 ,5-a ]pyridin-2-amine (90 mg, 

0.295 rnmol), N,N-dimethylformamide (1.5 mL), and ethane-1,2-diamine (0.030 mL, 

0.442 rnmol) were heated to 80 °C for 16 h under nitrogen. The reaction was purified on reverse

phase HPLC (1 0-70 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic 

acid, over 30 min). The product fractions were past through Strata column to remove 

trifluoroacetic acid and then released with 2M ammonia in methanol to give N1 
-( 4-(2-

(pheny1amino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)pyridin-2-yl)ethane-1 ,2-diamine (96 mg, 32 % 

yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) & (ppm) 9.69 (s, 1H), 8.15 (d, J=5.5 Hz, 

1H), 7.69 (dd, J=8.6, 1.2 Hz, 2H), 7.60- 7.67 (m, 2H), 7.27 (t, J=7.8 Hz, 2H), 7.20 (dd, J=6.4, 

2.1 Hz, 1H), 7.10 (s, 1H), 6.99-7.04 (m, 1H), 6.87 (t, J=7.2 Hz, 1H), 6.80 (t, J=5.5 Hz, 1H), 

3.30 (d, J=6.4 Hz, 2H), 2.73 (t, J=6.4 Hz, 2H). MS (ESI) mlz 346.0 [M+1t. 

Example 56: 3-((2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)benzamide 

[00673] A. 3-((2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)benzonitrile. 

Preparation of organozinc suspension: Under an atmosphere of nitrogen, zinc powder (0.654 g, 

10.000 rnmol) was suspended in tetrahydrofuran (3 mL) and treated with 1,2-dibromoethane 

(0.080 mL, 0.865 mmol). The mixture was heated to reflux temperature for 5 min and cooled to 

room temperature. Trimethylsilyl chloride (0.120 mL, 0.940 mmol) was then added neat 

followed by a solution of 3-(bromomethyl)benzonitrile (0.980 g, 5.000 mmol) in tetrahydrofuran 

(20 mL) over 15 min. The reaction was stirred at room temperature for 20 min. Under an 

atmosphere of nitrogen was weighed palladium tetrakistriphenylphosphine (0.5 g, 0.433 mmol) 

and 5-bromo-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine (0.25 g, 0.865 mmol). 

Tetrahydrofuran (10 mL) was added followed by 20 mL of the organozinc solution described 

above. The reaction was stirred at 65 °C for 1 h resulting in about 50 % conversion based on 

LCMS trace. The rest of the organozinc suspension was then added and the reaction was stirred 

at reflux temperature of the solvent overnight. As the conversion was complete, the reaction was 
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quenched with saturated sodium bicarbonate and extracted with ethyl acetate. The extracts were 

dried over sodium sulfate and evaporated to dryness. Purification was effected by silica gel 

column chromatography using 50% ethyl acetate in hexanes. 3-((2-(Phenylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)benzonitrile (0.150 g, 0.461 mmol, 53.3% yield) 

contaminated with a trace amount of reduction product was isolated as a yellow oil that was used 

without further purification. MS (ESI): m/z 326.1 [M+1t. 

[00674] B. 3-((2-(Phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-yl)methyl)benzamide. To 

a suspension of3-((2-(phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)benzonitrile 

(0.150 g, 0.461 mmol) in ethanol (3.0 mL) was added dropwise at room temperature hydrogen 

peroxide (3.0 mL, 98 mmol) and a 6.0 N aqueous solution of sodium hydroxide (0.03 mL, 

0.180 mmol). The suspension was then heated to 45 °C for 2 h. The reaction was cooled to room 

temperature and treated with 0.05 mL of 6.0 N aqueous HCl solution. Water was added (20 mL) 

and the resulting precipitate was collected and washed with water. The product, dissolved in 

6 mL of dimethylsulfoxide, was purified by semi-preparative HPLC (20-80 %then 30-80 % 

acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 30 min, 

4 injections). The desired fractions were neutralized with a 1.75 M aqueous solution of 

potassium carbonate. The product precipitated out upon removing acetonitrile. The precipitate 

was collected by filtration and washed with water until the pH of the washings became neutral. 

3-((2-(Phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)methyl)benzamide (0.055 g, 0.160 mmol, 

34.7% yield) was isolated as an off-white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 9.60 

(br s, 1H), 7.95 (d, J= 16.40 Hz, 2H), 7.62- 7.81 (m, 3H), 7.08- 7.59 (m, 7H), 6.88 (d, 

J=6.64 Hz, 2H), 3.35 (s, 2H); MS (ESI): m/z 344.3 [M+1t. 

Example 57: 3-(2-(1-Methyl-1H-benzo[d][l,2,3]triazol-6-ylamino)-[1,2,4]triazolo[l,S

a]pyridin-5-yl)phenol 
OH 

[00675] A. N-(5-(3-methoxyphenyl)-[1,2,4]triazolo[l,S-a]pyridin-2-yl)-1-methyl-1H

benzo[d][l,2,3]triazol-6-amine. A degassed mixture of6-bromo-1-methyl-1H-
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benzo [ d] [ 1 ,2,3 ]triazole (126 mg 0.6 mmol), 5-(3-methoxyphenyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-

2-amine (144 mg, 0.6 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethyl xanthene (69 mg, 

0.12 mmol) and cesium carbonate (390 mg, 1.2 mmol) in dioxane (3 mL) was added 

tris(dibenzylideneacetone)palladium(O) (55 mg 0.06 mmol) under nitrogen, and the mixture was 

heated at 100 oc with stirring under nitrogen overnight. The mixture was filtered, and washed 

with water (20 mL), followed by washing with methanol (20 mL) to give the crude N-(5-(3-

methoxyphenyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-yl)-1-methyl-1H-benzo[ d][1 ,2,3]triazol-6-amine 

(80 J:!lg, 36 % yield), which was used in the next step without further purification. MS (ESI): 

m/z 372.0 [M+1t. 

[00676] B. 3-(2-(1-Methyl-1H-benzo[d] [1,2,3]triazol-6-ylamino )-[1,2,4 ]triazolo[1,5-

a]pyridin-5-yl)phenol. A mixture of N-(5-(3-methoxyphenyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-

yl)-1-methyl-1H-benzo[d][1,2,3]triazol-6-amine (80 mg, 0.21 mmol) and sodium iodide (65 mg, 

0.42 mmol) in a solution of hydrogen bromide (6 mL, 48 %) was heated at 80 °C in a sealed 

vessel overnight. After cooling down to room temperature, the solution was neutralized to 

pH = 7~8 with saturated sodium bicarbonate. The precipitate was collected by filtration, which 

was purified by a reverse-phase preparatory HPLC (28-58 %: acetonitrile+ 0.1% trifluoroacetic 

acid in water+ 0.1% trifluoroacetic acid, over 15 min) to give 3-(2-(1-methyl-1H-

benzo[ d][1 ,2,3]triazol-6-ylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)phenol as a trifluoroacetic 

acid salt, which was converted to a hydrochloride salt. (30 mg, 39% yield). 1H NMR (400 MHz, 

METHANOL-d4)o (ppm) 8.32 (d,J=2.0 Hz, 1H), 8.04 (t,J=8.0 Hz, 1H), 7.86 (d,J=9.2 Hz, 1H), 

7.72 (d,J=8.8 Hz, 1H), 7.55 (m, 2H), 7.40 (m, 3H),7.01 (d,J=7.2 Hz, 1H), 4.19 (s, 3H); 

MS (ESI): m/z 358.1 [M+1t. 

Example 58: 5-(2-((Methylamino)methyl)benzo[d]oxazol-6-yi)-N-phenyl-[1,2,4]triazolo[1,5-

a] pyridin-2-amine 
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[00677] A. 5-(4-Amino-3-methoxyphenyl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-

amine hydrochloride. 5-Bromo-N-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.631 g, 

2.184 mmol), 4-(tert-butoxycarbonylamino)-3-methoxyphenylboronic acid (0.7 g, 2.62 mmol), 

1M sodium carbonate (6.55 mL, 6.55 mmol), dichloro[1,1 '

bis(diphenylphosphino)ferrocene]palladium(II) dichloromethane adduct (0.054 g, 0.066 mmol), 

and dioxane (20 mL) were heated to 80 °C for 5 h under nitrogen. The reaction was concentrated 

and purified on silica gel column (0-70% ethyl acetate in hexanes). The product fractions were 

concentrated and then stirred with 4N hydrogen chloride in dioxane (4 mL) for 4 hat room 

temperature. The reaction was concentrated and then triturated with 10 % methanol in ether to 

give a light yellow solid (0.56 g, 1.522 mmol, 69.7% yield). MS (ESI) mlz 332.3 [M+1t. 

[00678] B. 2-Amino-5-(2-(phenylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-yl)phenol. 5-( 4-

Amino-3-methoxyphenyl)-N-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine hydrochloride 

(0.43 g, 1.169 mmol), dichloromethane (10 mL), and 1M boron tribromide (3.51 mL, 3.51 mmol 

in dichloromethane) were stirred at room temperature for 20 h. The reaction was quenched with 

methanol and then concentrated. The residue was triturated in 10 % ethyl acetate in hexanes to 

give a dark solid. MS (ESI) mlz 318.3 [M+ 1 t. 
[00679] C. 5-(2-((Methylamino )methyl)benzo[ d]oxazol-6-yl)-N-phenyl

[1,2,4]triazolo[l,5-a]pyridin-2-amine. 2-(tert-Butoxycarbonyl(methyl)amino)acetic acid 

(0.143 g, 0.756 mmol), triethylamine (0.316 mL, 2.269 mmol), 0-benzotriazole-N,N,N',N'

tetramethyl-uronium-hexafluoro-phosphate (0.574 g, 1.513 mmol), and N,N-dimethylforrnamide 

(3 mL) were stirred together for 15 min. Then 2-amino-5-(2-(phenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)phenol (0.24 g, 0.756 mmol) was added to the reaction. The reaction was stirred 

at room temperature for 16 h to give the intended product already deprotected. The reaction was 

concentrated and then purified on silica gel column (0-100% ethyl acetate in hexanes). The 

product mixture was concentrated and then triturated in minimal amount of methanol and then 

filtered to give the intended product as a white solid (0.015 g, 0.040 mmol, 5.35% yield). 
1H NMR (400 MHz, DMSO-d6) o (ppm) 9.65 (s, 1H), 8.22 (d, J=l.6 Hz, 1H), 7.88 (dd, J=8.2, 

1.6 Hz, 1H), 7.71 (d, J=7.8 Hz, 2H), 7.63 (d, J=7.0 Hz, 1H), 7.50- 7.59 (m, 1H), 7.43 (d, 

J=8.2 Hz, 1H), 7.17-7.31 (m, 3H), 6.86 (t, J=7.2 Hz, 1H), 3.20 (s, 6H). MS (ESI) mlz 371.4 

[M+1t. 
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Example 59: cis-2-(4-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino )cyclohexyl)propan-2-ol 

N~ 
HN-<'N-N'( p HNYI 

~C ~OH 

(00680] A. cis-Ethyl 4-(2-( 4-(trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-a]pyridin-

5-ylamino )cyclohexanecarboxylate. 5-Bromo-N-( 4-( trifluoromethyl)phenyl )

[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.1 g, 0.280 mmol), cis-ethyl4-

aminocyclohexanecarboxylate hydrochloride (0.076 g, 0.364 mmol), cesium carbonate (0.274 g, 

0.840 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.032 g, 0.056 mmol), 

tris(dibezylideneacetone)palladium(O) (0.026 g, 0.028 mmol), and dioxane (5 mL) were heated 

to 90 °C under nitrogen for 16 h. The reaction was filtered and then concentrated. The residue 

was purified by silica gel chromatography (0-50% ethyl acetate in hexanes) to give a white solid 

(0.1 g, 0.223 mmol, 80 % yield). MS (ESI) mlz 448.3 [M+ 1] +. 

(00681] B. cis-2-( 4-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4] triazolo[1,5-a]pyridin-5-

ylamino )cyclohexyl)propan-2-ol. cis-Ethyl 4-(2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanecarboxylate (0.1 g, 0.223 mmol) was 

dissolved in tetrahydrofuran (1 mL) and then cooled in -78 °C under nitrogen. Methylmagnesium 

bromide (0.745 mL, 2.235 mmol, 3M in diethyl ether) was added and the reaction was allowed to 

warm to room temperature over 18 h. The reaction was quenched with saturated ammonium 

chloride and then extracted with ethyl acetate. The organic layer was dried over magnesium 

sulfate, filtered, and then concentrated. The residue was purified on reverse phase HPLC 

(10-100% acetonitrile and water with 0.1% trifluoroacetic acid). The product fractions were 

past through ion-exchange column and then release with 2M ammonia in methanol. The eluent 

was concentrated and then triturated in hexanes to give a white solid (0.045 g, 0.104 mmol, 

46.5% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.12 (s, 1H), 7.89 (m, J=8.6 Hz, 2H), 

7.60 (m, J=8.6 Hz, 2H), 7.48 (t, J=8.4 Hz, 1H), 6.83 (d, J=8.6 Hz, 1H), 6.25 (d, J=7.8 Hz, 1H), 

5.89 (d, J=8.2 Hz, 1H), 4.16 (s, 1H), 3.97 (br s, 1H), 1.98 (d, J=12.9 Hz, 2H), 1.71 (d, 
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J=12.9 Hz, 2H), 1.62 (t, J=13.1 Hz, 2H), 1.18- 1.40 (m, 3H), 1.08 (s, 6H). MS (ESI) mlz 434.5 

[M+ 1] +. 

Example 60: ~-(5-Phenyl-[1,2,4]triazolo[l,5-a ]pyridin-2-yl)- N3 -(piperidin-4-yl)-lH

indazole-3,6-diamine 

N__, ~ rr<'--N R 

_..t-;N ~ I 6 ~H ~ 

~ 
[00682] A. 2-Fluoro-4-(5-phenyl-[1,2,4]triazolo[l,S-a ]pyridin-2-ylamino )benzonitrile. A 

mixture of5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (300 mg,' 1.43 mmol), 4-bromo-2-

fluorobenzonitrile (314 mg, 1.57 mmol), cesium carbonate (928 mg, 2.86 mmol), 

tris( dibenzylideneacetone )dipalladium(O) (240 mg, 0.28 mmol) and 4,5-bis( diphenylphosphino )-

9,9-dimethylxanthene (324 mg, 0.56 mmol) in dioxane (10 mL) was heated at 120 °C under 

nitrogen overnight. After cooling to room temperature, the reaction mixture was filtered, and the 

filtrate was evaporated under reduced pressure. The residue was purified by preparative TLC to 

give 2-fluoro-4-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzonitrile (38 mg, 8% 

yield) as a solid. 1H-NMR (300 MHz, DMSO-d6) o (ppm) 10.66 (s, lH), 8.00 (d, J=3.9 Hz, 2H), 

7.92 (m, lH), 7.74 (m, 3H), 7.57 (m, 3H). 7.46 (d, J=9.0 Hz, lH), 7.27 (m, lH); MS (ESI): mlz 

330.1 [M+lt. 

[00683] B. ~ -(5-Phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-yl)-1H-indazole-3,6-diamine. A 

mixture of 2-fluoro-4-(5-phenyl-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-ylamino )benzonitrile (200 mg, 

0.61 mmol) and hydrazine hydrate (0.10 mL) inn-butanol (4 mL) was stirred at 120 °C under 

nitrogen overnight. After cooling to room temperature, the precipitate was collected by 

filtration, washed with methanol, and dried in vacuo to give ~-(5-phenyl-[1,2,4]triazolo[1,5-

a]pyridin-2-yl)-1H-indazole-3,6-diamine (60 mg, 29% yield) as a white solid. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 11.11 (br s, lH), 9.67 (br s, lH), 8.04 (d, J=7.2 Hz, 2H), 7.81 (s, 

lH), 7.62 (m, 5H), 7.46 (d, J=6.8 Hz, lH), 7.18 (d, J=6.8 Hz, lH), 6.98 (d, J=8.4 Hz, lH), 

5.15 (br s, 2H); MS (ESI): mlz 341.9 [M +It. 
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[00684] C. tert-Butyl4-(6-(5-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)-1H-indazol-

3-ylamino)piperidine-1-carboxylate. To a mixture of Ni-(5-phenyl-[1,2,4]triazolo[1,5-

a ]pyridin-2-yl)-1H-indazole-3,6-diamine (350 mg, 1.02 mmol) in a mixture of acetic acid and 

methanol (1 :20, 40 mL) was added tert-butyl 4-oxopiperidine-1-carboxylate (300 mg, 

1.5 mmol), and the mixture was stirred at room temperature for 10 min. The mixture was chilled 

to 0 °C, and sodium cyanoborohydride (130 mg, 2.01 mmol) was added. The reaction mixture 

was stirred at room temperature overnight, concentrated under reduced pressure, and purified on 

silica gel column (eluting with 30% ethyl acetate in petroleum ether) and a reverse-phase 

preparative HPLC (30-60 % acetonitrile + 0.1 % trifluoroacetic acid in water + 0.1 % 

trifluoroacetic acid) to give the desired tert-butyl4-(6-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino)-1H-indazol-3-ylamino)piperidine-1-carboxylate (70 mg, 13% yield) as a solid. 

MS (ESI): mlz 525.1 [M+1t. 

[00685] D. IV-(5-Phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-yl)- N -(piperidin-4-yl)-lH-

indazole-3,6-diamine. A solution of tert-butyl 4-( 6-(5-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-

ylamino )-1H-indazol-3-ylamino )piperidine-1-carboxylate (70 mg, 0.13 mmol) in methanolic 

hydrochloride solution (2M, 5 mL) was stirred at room temperature for 1 h. The resulting 

mixture was concentrated under reduced pressure to give ~-(5-phenyl-[1,2,4]triazolo[1,5-

a]pyridin-2-yl)- N3-(piperidin-4-yl)-1H-indazole-3,6-diamine as a hydrochloride salt (55 mg, 

98% yield). 1H NMR (300MHz, DMSO-d6) 8 (ppm) 12.84 (br s, 1H), 10.31 (s, 1H), 9.16 (br s, 

2H), 8.07 (m, 4H), 7.73 (m, 5H), 7.28 (m, 2H), 3.41 (m, 2H), 3.03 (m, 2H), 2.19 (m, 2H), 1.73 

(m, 2H); MS (ESI): m/z 425.1 [M+1t. 

Example 61: IV-(5-Phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-yl)quinoline-2,6-diamine 

~ ""::::::: 

d~-N; 
"P '>-I 

H2N 

(00686] A. IV -(5-Phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-yl)quinoline-2,6-diamine. N2 
-( 4-

methoxy-benzyl)-~ -(5-phenyl-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-yl)-quinoline-2,6-diamine was 

prepared following the same procedure as for the preparation of 5-phenyl-N-(1-(tetrahydro-2H

pyran-2-yl)-1H-indazol-6-yl)-[1 ,2,4]triazolo[1 ,5-a] pyridin-2-amine from 2-bromo-5-phenyl-
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[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridine and N2 
-( 4-methoxybenzyl)quinoline-2,6-diamine, using potassium 

tert-butoxide as base and heating to 100 °C. A solution of N2-(4-methoxy-benzyl)-~-(5-phenyl

[1,2,4]triazolo[1,5-a]pyridin-2-yl)-quinoline-2,6-diamine (40 mg, 0.085 mmol) in trifluoroacetic 

acid (10 mL) was stirred at 50 °C for 1h. The reaction mixture was evaporated under reduced 

pressure, and the residue was purified by a reverse-phase preparative HPLC (eluting with 

31-61 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 

10 min) to give ~-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-yl)quinoline-2,6-diamine (28 mg, 

93% yield), which was converted to a hydrochloride salt as a yellow solid. 1H NMR (400MHz, 

METHANOL-d4) 8 (ppm) 8.22 (s, 1H); 8.16 (m, 4H), 7.91 (d, J=8.8 Hz, 1H), 7.81 (d, J=8.8 Hz, 

1H), 7.69 (m, 5H), 7.11(d, J=9.2 Hz, 1H); MS (ESI): mlz 353.1 [M+ It. 

Example 62: cis-4-(2-(4-Fiuorophenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-

yloxy)cyclohexanol 

¢-<:Y 
F DOH 

[00687] A. 2,5-Dibromo-[1,2,4]triazolo[1,5-a]pyridine. To 5-bromo-[1,2,4]triazolo[1,5-

a]pyridin-2-amine (2 g, 9.39 mmol) was added 48% hydrobromic acid (20mL). The white 

suspension was stirred for 5min and cooled to 0 °C. Sodium nitrate (1.943 g, 28.2 mmol) in 

water (9mL) was added slowly (a brown gas was generated). After the addition was completed, 

the brown suspension was stirred at 0 °C for 30min, and then allowed to warm to room 

temperature. Copper(!) bromide (2.69 g, 18.78 mmol) in 48% hydrobromic acid solution 

(lOmL) was added in and the reaction mixture turned into a black suspension. It was stirred at 

room temperature for 3h and water (lOOmL) was added. The reaction mixture was filtered 

through celite and the aqueous layer was extracted with ethyl acetate (3xlOOmL). The combined 

'organic layers were washed with sodium bicarbonate (lOOmL, saturated solution) and brine 

(lOOmL), dried over magnesium sulfate, filtered and concentrated to give 2,5-dibromo

[1,2,4]triazolo[1,5-a]pyridine (1.8 g, 69.2% yield) as a light yellow solid. 1H NMR (400 MHz, 

CHLOROFORM-d) 8 (ppm) 7.70 (d, J=8.59 Hz, lH), 7.42- 7.53 (m, lH), 7.33 (d, J=7.03 Hz, 

lH). MS (ESI): m/z 278.2 [M+It. 
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[00688] B. cis-2-Bromo-S-(4-(tert-butyldimethylsilyloxy)cyclohexyloxy)-

[1,2,4]triazolo[l,S-a]pyridine. To a solution of cis-4-(tert-butyldimethylsilyloxy)cyclohexanol 

(200 mg, 0.87 mmol) in N,N-dimethylformamine (5 mL) was added sodium hydride (52 mg, 

1.31 mmol) in portions at 0 °C. After the addition, the mixture was stirred at room temperature 

for 1h. 2,5-Dibromo-[1,2,4]triazolo[1,5-a]pyridine (239 mg, 0.87 mmol) was added, and the 

resulting mixture was stirred at room temperature overnight. Water was added, and the solution 

was extracted with ethyl acetate. The combined organic layer was concentrated, washed twice 

with saturated sodium chloride solution, dried over anhydrous sodium sulfate, and concentrated. 

The residue was purified by preparative TLC (eluting with 30% ethyl acetate in petroleum ether) 

to give cis-2-bromo-5-( 4-(tert-butyldimethylsilyloxy)cyclohexyloxy)-[ 1 ,2,4 ]triazolo[ 1,5-

a]pyridine (115 mg, 31.1% yield) as a solid. 1HNMR (400MHz, DMSO-d6) o (ppm) 7.68 (t, 

J=8.4 Hz, 1H), 7.33 (d, J=8.8 Hz, 1H), 6.81 (d, J=8.0 Hz, 1H), 4.84 (m, 1H), 3.88 (m, 1H), 1.92 

(m, 4H), 1.64 (m, 4H), 0.87 (s, 1H), 0.04 (s, 6H); MS (ESI): m/z 426.0 [M+1t. 

[00689) C. cis-S-(4-(tert-Butyldimethylsilyloxy)cyclohexyloxy)-N-(4-fluorophenyl)

[1,2,4]triazolo[l,S-a)pyridin-2-amine. A mixture of cis-2-bromo-5-( 4-(tert

butyldimethylsilyloxy)cyclohexyloxy)-[1,2,4]triazolo[1,5-a]pyridine (110 mg, 0.26 mmol), 

4-fluoro-phenylamine (35 mg, 0.31 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene 

(30 mg, 0.052 mmol) and potassium tert-butoxide (58 mg, 0.52 mmol) in dioxane (10 mL) was 

degassed, and tris(dibenzylideneacetone)dipalladium(O) (24 mg, 0.026 mmol) was added under 

nitrogen. The mixture was stirred at 100 °C under nitrogen overnight. After concentration, the 

residue was diluted with methanol and filtered. The filtrate was concentrated under reduced 

pressure and purified by preparative TLC (eluting with 30% ethyl acetate in petroleum ether) to 

give cis-5-( 4-(tert-butyldimethylsilyloxy)cyclohexyloxy)-N-( 4-fluorophenyl)-[1 ,2,4 ]triazolo[1 ,5-

a]pyridin-2-amine (110 mg, 93.2% yield) as a solid. MS (ESI): m/z 457.3 [M+1t. 

[00690] D. cis-4-(2-( 4-Fluorophenylamino )-[1,2,4]triazolo[l,S-a]pyridin-S-

yloxy)cyclohexanol. A solution of cis-5-( 4-(tert-butyldimethylsilyloxy)cyclohexyloxy)-N-( 4-

fluorophenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (100 mg, 0.22 mmol) in methanolic 

hydrochloride solution (2M, 20 mL) was stirred at 50 °C for 10 min. The solution was 

concentrated under reduced pressure, and the residue was purified by a reverse-phase preparatory 

HPLC (30-60 % acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 

over 10 min) to give cis-4-(2-(4-fluorophenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-
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yloxy)cyclohexanol as a trifluoroacetic acid salt, which was converted to a hydrochloride salt 

(58 mg, 77.3 %yield). 1H NMR (400MHz, METHANOL-d4) o (ppm) 7.99 (t, J=8.4 Hz, 1H), 

7.66 (m, 2H), 7.29 (d, J=8.4 Hz, 1H), 7.17 (t, J=8.8 Hz, 2H), 7.06 (d, J=8.4 Hz, 1H), 5.03 (m, 

1H), 3.82 (m, 1H), 2.19 (m, 2H), 1.91 (m, 6H); MS (ESI): mlz 343.1 [M+1t. 

Example 63: 3-(2-( 4-(Aminomethyl)phenylamino )-[1,2,4]triazolo [1,5-a ]pyridin-5-yl)phenol 

[00691] A. 4-(5-(3-Hydroxyphenyl)-[1,2,4]triazolo[1,5-a)pyridin-2-ylamino)benzonitrile. 

To a degassed mixture of 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzonitrile 

(160 mg, 0.51 mmol) and 3-hydroxyphenylboronic acid (99 mg, 0.72 mmol) in 

dimethylsulfoxide (5 mL) were added tetrakis(triphenylphosphine)palladium(O) (59 mg, 

0.05 mmol) and potassium phosphate (0.5 mL, 2 M). The mixture was refluxed under nitrogen 

overnight. After cooling down to room temperature, the reaction mixture was filtered, the filtrate 

was concentrated under reduced pressure to give the crude product, which was purified by 

preparative TLC (eluting with 2% methanol in dichloromethane) to give 4-(5-(3-

hydroxyphenyl)-[1,2,4]triazolo(1,5-a]pyridin-2-ylamino)benzonitrile (60 mg, 36% yield) as a 

solid. 1H-NMR (400 MHz, DMSO-d6) o (ppm) 10.22 (s, 1H), 9.68 (s, 1H), 7.73 (m, 1H), 7.537 

(m, 6H), 7.27 (m, 2H), 7.06 (m, 1H), 6.85 (m, 1H); MS (ESI): m/z 328.1 [M+1t. 

[00692] B. 3-(2-(4-(Aminomethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)phenol. 

A mixture of 4-(5-(3-hydroxyphenyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )benzonitrile 

(60 mg, 0.18 mmol) and Raney-Ni (20 mg) in methanol (10 mL) was hydrogenated under 1 atm 

of hydrogen for 1h. The catalyst was filtered off, and the filtrate was concentrated. The residue 

was purified by a reverse-phase preparatory HPLC (1 0-65 % acetonitrile+ 0.1 % trifluoroacetic 

acid in water+ 0.1% trifluoroacetic acid, over 15 min) to give 3-(2-(4-

(aminomethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)phenol as a trifluoroacetic acid 

salt, which was converted to the hydrochloride salt (45 mg, 74% yield) with methanolic 

hydrochloride solution. 1H-NMR (400 MHz, DMSO-d6) o (ppm) 9.78 (s, 1H), 8.14 (br s, 2H), 

7.70 (m, 2H), 7.57 (m, 1H), 7.63 (m, 1H), 7.39 (m, 5H), 7.13 (m, 1H), 6.95 (m, 1H), 3.91 (s, 

2H); MS (ESI): m/z 332.1 [M+1t. 
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Example 64: N-Phenyl-5-(2-(pyrrolidin-1-ylmethyi)-1H-benzo [ d] imidazol-6-yl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine 

[00693] .A. 2-(Pyrrolidin-1-yl)acetic acid. 2-Chloroacetic acid (3.66 g, 38.7 mmol), 1M 

sodium hydroxide (77 mL, 77 mmol), and pyrrolidine (3.20 mL, 38.7 mmol) were stirred 

together at room temperature for 3 days. The reaction was concentrated and the residue was 

filtered with hot ethanol. The filtrate was concentrated and then triturated with ethyl acetate to 

give 2-(pyrrolidin-1-yl)acetic acid ( 4.4 g, 88 % yield) as a white solid. MS (ESI) mlz 130.1 

[M+lt. 

[00694] B. N-Phenyl-5-(2-(pyrrolidin-1-ylmethyl)-1H-benzo[d]imidazol-6-yl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine. 2-(Pyrrolidin-1-yl)acetic acid (0.1 04 g, 0.806 mmol), 

0-benzotriazole-N,N,N',N'-tetramethyl-uronium-hexafluoro-phosphate (0.224 g, 0.591 mmol), 

triethylamine (0.225 mL, 1.612 mmol), and acetonitrile (3 mL) were stirred at room temperature 

for 10 min. 4-(2-(Phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzene-1,2-diamine (0.17 g, 

0.537 mmol) was added to the reaction and then stirred at room temperature for 16 h. A solid 

was filtered off from the reaction, and the filtrate concentrated. The residue from the filtrate was 

added with 50 % trifluoroacetic acid in glacial acetic acid and then heated in the microwave 

(200 °C, 20 min). The reaction was concentrated and then purified on reverse-phase HPLC 

(eluting with 5-40% acetonitrile and water +0.1 % trifluoroacetic acid). The product fractions 

were past through Strata column to remove trifluoroacetic acid. The basic product was released 

from the column with 2M ammonia in methanol to give N-phenyl-5-(2-(pyrrolidin-1-ylmethyl)-

1H-benzo[d]imidazol-6-yl)-[1,2,4]triazolo[l,5-a]pyridin-2-amine (0.027 g, 12% yield) as a 

white solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.63 (s, 1H), 7.70 (dd, J=8.6, 1.2 Hz, 2H), 

7.67 (d, J=7.4 Hz, 1H), 7.64 (d, J=7.0 Hz, 1H), 7.52- 7.58 (m, lH), 7.25 (t, J=7.8 Hz, 2H), 7.20 
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(dd, J=7.4 Hz, 1.2, 1H), 6.85 (t, J=7.2 Hz, 1H), 3.89 (s, 2H), 2.53- 2.62 (m, 4H), 1.76 (ddd, 

J=6.4 Hz, 3.1, 2.9, 4H). MS (ESI) mlz 410.4 [M+1t. 

Example 65: 6-(5-Phenyl-[1,2,4]triazolo [1,5-a) pyridin-2-ylamino )quinolin-2-ol 

HO 

[00695) A. 6-(5-Phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)quinolin-2-ol. 2-Methoxy-

N-(5-phenyl-[ 1 ,2,4]triazolo[1 ,5-a ]pyridin-2-yl)quinolin-6-amine was synthesized from 5-phenyl

[1,2,4] triazolo[1,5-a]pyridin-2-amine and 6-bromo-2-methoxy-quinoline according to the 

procedure described for N,5-diphenyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine. A mixture of 

2-methoxy-N-(5-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-yl)quinolin-6-amine (90 mg, 0.24 mrnol) 

in concentrated hydrochloric acid (12M, 20 mL) was stirred at 100 °C overnight. The mixture 

was evaporated in vacuo to give 6-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)quinolin-2-

ol as a hydrochloride salt (66 mg, 78% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 11.62 

(br s, lH), 9.72 (s, 1H), 8.06 (m, 3H), 7.73 (d, J=9.2 Hz, lH), 7.60 (m, 6H), 7.21 (m, 2H), 6.47 

(d, J=9.2 Hz, lH); MS (ESI): m/z 354.0 [M+1t. 

Exam pie 66: 4-(5-(3-Carbamoylphenyl)-[1 ,2,4) triazolo [1 ,5-a] pyridin-2-ylamino )-N

methylbenzamide 
0 

[00696] A. 4-(5-(3-Carbamoylphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

methylbenzamide. A mixture of 4-(5-bromo-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-N

methylbenzamide (200 mg, 0.58 mmol), 3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)benzonitrile (1 02 mg, 0.69 mmol), tetrakis(triphenylphosphine) palladium (1 00 mg, 

0.09 mrnol) and aqueous sodium carbonate solution (2M , 0.625 mL, 1.3 mmol) in 
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1,2-dimethoxyethane (5 mL) was degassed for three times, and stirred at 80 °C under nitrogen 

overnight. The solvent was removed under reduced pressure, and the residue was washed with 

ethyl acetate. The solid was dissolved in dimethylsulfoxide (3 mL), followed by the addition of 

hydrogen peroxide (1.0 mL, 30 %) and potassium carbonate (160 mg, 1.16 mmol). The mixture 

was stirred at room temperature overnight, poured into water (20 mL), and extracted with ethyl 

acetate (15x3). The combined organic layer was dried over sodium sulfate, concentrated in 

vacuo to give the crude product, which was washed with ethyl acetate, and purified by a reverse

phase preparatory HPLC (35-65 %: acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 10 min.) to afford 4-(5-(3-carbamoylphenyl)-[1,2,4]triazolo[1,5-a] 

pyridin-2-ylamino )-N-methylbenzamide as a trifluoroacetic acid salt, which was converted to the 

hydrochloride salt (45 mg, 20.0% yield) by using methanolic hydrochloride solution. 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 10.01 (s, 1H), 8.56 (s, 1H), 8.21 (d, J=6.4 Hz, 2H), 8.14 (s, 1H), 

8.06 (d, J=7.6 Hz, 1H), 7.77 (m, 7H), 7.54 (s, 1H), 7.32 (d, J=6.8 Hz, 1H), 2.76 (d, J=3.2 Hz, 

3H); MS (ESI): mlz 387.16 [M+ 1 t. 

Example 67: trans-4-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-

yloxy)cyclohexanecarboxamide 

¢-<1? 
F,c 

0

'() .. "(NH' 

0 

[00697] A. trans-4-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a ]pyridin-5-

yloxy)cyclohexanecarboxylic acid. trans-Ethyl4-(2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yloxy)cyclohexanecarboxylate was synthesized from 

2,5-dibromo-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridine, trans-ethyl 4-hydroxycyclohexanecarboxylate and 

4-(trifluoromethyl)aniline following the procedure described for cis-4-(2-( 4-fluorophenylamino )

[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yloxy)cyclohexanol. To a solution of trans-ethyl 4-(2-( 4-

(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yloxy)cyclohexanecarboxylate 

(10 mg, 0.022 mmol) in methanol (5 mL), lithium hydroxide was added (5 mg, 0.2 mmol), and 

the mixture was heated to reflux for 2 h. The reaction mixture was neutralized, and concentrated 

in vacuo. The residue was diluted with water, and extracted with ethyl acetate. The combined 
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organic layer was dried over sodium sulfate, and evaporated to give trans-4-(2-( 4-

(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yloxy)cyclohexanecarboxylic acid 

(6 mg, 70% yield). MS (ESI): m/z 420.9 [M+1t. 

[00698] B. trans-4-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-a ]pyridin-5-

yloxy)cyclohexanecarboxamide. A mixture of trans-4-(2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yloxy)cyclohexanecarboxylic acid (6 mg, 0.014 mmol), 

ammonium chloride (1.5 mg, 0.03 mmol), [dimethylamino-([1,2,3]triazolo[4,5-b]pyridin-3-

yloxy)-methylene ]-dimethyl-ammonium hexafluoro phosphate (11 mg, 0.03 mmol), 

N-methylmorpholine (2 mg, 0.02 mmol) in N,N-dimethylformamine (2 mL) was stirred at room 

temperature overnight. The reaction mixture was concentrated, and the residue was purified by 

preparative TLC (eluting with 75% ethyl acetate in petroleum ether) to give trans-4-(2-(4-

(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin.:.5-yloxy)cyclohexanecarboxamide 

(3 mg, 50% yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.16 (s, 1H), 7.84 (d, 

J=8.4 Hz, 2H), 7.61 (d, J=8.4 Hz, 2H), 7.55 (t, J=8.4 Hz, 1H), 7.27 (d, J=8.4 Hz, 1H), 7.27 (s, 

1H), 7.19 (d, J=8.4 Hz, 1H), 6.74 (s, 1H), 4.71 (m, 1H), 2.22 (m, 3H), 1.86 (m, 2H), 1.53 (m, 

4H); MS (ESI): m/z 420.1 [M+1].+ 

Example 68: 5-((1-Ethylpiperidin-4-yl)methyl)-N-( 4-( trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine 

[00699] A. 5-((1-Ethylpiperidin-4-yl)methyl)-N-(4-(trifluoromethyl)phenyl)-

[1 ,2,4 ]triazolo [1,5-a] pyridin-2-amine. 5-( ( 1-Benzylpiperidin-4-yl)methyl)-N-( 4-

(trifluoromethyl)phenyl)-(1 ,2,4]triazolo[1 ,5-a]pyridin-2-amine was synthesized from 1-benzyl-4-

methylenepiperidine and 5-bromo-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[ 1 ,5-a ]pyridin-2-

amine following the procedure described for N-phenyl-5-(piperidin-4-ylmethyl)-

[1 ,2,4]triazolo[ 1 ,5-a ]pyridin-2-amine. 5-((1-Benzylpiperidin-4-yl)methyl)-N-( 4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.165 g, 0.354 mmol) was 
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dissolved in ethanol (30 mL) and treated with a catalytic amount of palladium on carbon 

(10 weight%). The reaction was stirred under an atmosphere ofhydrogen gas overnight at room 

temperature. As only trace conversion was observed, a drop of acetic acid was added and the 

reaction was stirred at room temperature overnight. Most of the starting material was converted 

to the title compound contaminated with a minor amount of 5-(piperidin-4-ylmethyl)-N-( 4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. The catalyst was removed by 

filtration washed with methanol and the filtrate was concentrated under reduced pressure. The 

residue was purified by semi-preparative HPLC (20-70 % acetonitrile + 0.1 % trifluoroacetic 

acid in water+ 0.1 % trifluoroacetic acid, 3 injections, 30 min.). The desired fractions were 

combined and neutralized with a STRATA cationic resin exchange column. The eluate was 

concentrated under reduced pressure and dried in a vacuum oven for 5 h. 5-((1-Ethylpiperidin-4-

yl)methyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.019 g, 

0.047 mmol, 13.29% yield) was isolated as a off-white solid. 1H NMR (400 MHz, DMSO-d6) 

& (ppm) 10.18 (s, 1H), 7.91 (d, J= 8.59 Hz, 2H), 7.64 (d, J= 8.59 Hz, 2H), 7.48-7.59 (m, 2H), 

6.95 (s, 1H), 3.03 (d, J= 6.64 Hz, 2H), 2.82 (br s, 2H), 2.26 (s, 2H), 1.99 (br s, 1H), 1.78 (br s, 

2H), 1.55 (br s, 2H), 1.33 (br s, 2H), 0.89 - 1.02 (m, 3H); 19F NMR ( 400 MHz, DMSO-dti) 

& (ppm) -59.9 ppm; MS (ESI): rn/z 404.2 [M+1t. 

Example 69: 5-(Piperazin-1-ylmethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-amine 

N~ _HN--<'N-Nl. 

F~ OH 
F 

[00700] 2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4] triazolo [1,5-a] pyridine-5-

carbaldehyde. To a suspension of 5-bromo-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[l ,5-

a]pyridin-2-amine (0.2 g, 0.560 mmol) in tetrahydrofuran (2.80 mL) (colorless) at -78 °C was 

added n-butyllithium in hexanes(0.470 mL, 1.176 mmol, 2.5 M solution in hexanes) dropwise. 

The reaction mixture turned bright yellow and was maintained at low temperature for 1 h. N,N

Dimethylformamide (0.086 g, 1.176 mmol) was then added neat and the reaction was allowed to 
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slowly warm up to room temperature. After 2 h, the reaction was complete and was quenched at 

0 °C with the addition of 1 mL of acetic acid and 10 mL of water. The crude product was 

extracted with ethyl acetate and the extracts were dried over sodium sulfate and evaporated to 

dryness. The residue was suspended in a few mL of ethyl acetate and collected by filtration. 

2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-carbaldehyde (0.13 g, 

0.424 mmol, 76 %yield) was collected as a bright yellow solid and used without further 

purification. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.58 (s, 1H), 10.41 (s, 1H), 7.87-8.05 

(m, 3H), 7.72-7.84 (m, 1H), 7.53 -7.70 (m, 3H). 

[00701] B. tert-Butyl4-((2-( 4-(trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)methyl)piperazine-1-carboxylate. To a suspension of2-(4-

(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridine-5-carbaldehyde (0.150 g, 

0.490 mmol) in dichloroethane (2.449 mL) was added tert-butyl piperazine-1-carboxylate 

(0.1 00 g, 0.539 mmol). The mixture was stirred at room temperature for 30 min before sodium 

triacetoxyborohydride (0.114 g, 0.539 mmol) was added. The reaction was stirred at room 

temperature overnight. The reaction was quenched with water and the crude product was 

extracted with ethyl acetate. The extracts were dried over magnesium sulfate and evaporated to 

dryness. The residue was purified by biotage column chromatography using 5-100 % ethyl 

acetate in hexanes. The desired fractions were combined and evaporated to dryness. tert-Butyl4-

((2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)methyl)piperazine-1-

carboxylate (0.142 g, 0.298 mmol, 60.8 %yield) was isolated as a light yellow solid that was 

dried under vacuum and used without further purification. MS (ESI): m/z 4 77.1 [M + 1 t . 
[00702] C. 5-(Piperazin-1-ylmethyl)-N-( 4-( trifluoromethyl)phenyl)-[1,2,4]triazolo [1 ,5-

a]pyridin-2-amine. A suspension of tert-buty14-((2-( 4-(trifluoromethyl)phenylamino )-

[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)methyl)piperazine-1-carboxylate (0.233 g, 0.490 mmol) in 

dichloromethane (3 mL) was treated at room temperature with trifluroacetic acid (1 mL, 

12.98 mmol). The solution was stirred at room temperature for 1h. The solvents were removed 

under reduced pressure and the residue was purified by preparative HPLC ( 10-80 % acetonitrile 

+ 0.1 % trfluoroacetic acid in water+ 0.1 % trfluoroacetic acid, 30 min, 1 injection). The desired 

fractions were combined and neutralized with a STRATA resin exchange column. 5-(Piperazin-

1-ylmethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.066 g, 

0.175 mmol, 35.8 %yield) was collected as a white solid. 1H NMR ( 400 MHz, DMSO-d6) 
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o (ppm) 10.19 (s, 1H), 7.91 (d, J= 8.59 Hz, 2H), 7.59- 7.70 (m, 3H), 7.51 - 7.59 (m, 1H), 7.11 

(d, J=7.03 Hz, 1H), 3.95 (s, 2H), 3.34 (br s, 4H), 2.70- 2.82 (m, 4H); 19 F NMR (376 MHz, 

DMSO-d6) o (ppm) -60.01 ppm; MS (ESI): rnlz 377.2 [M+1t. 

Example 70: cis-3-(5-( 4-Hydroxycyclohexylamino )-[1,2,4] triazolo [1,5-a] pyridin-2-ylamino )

N-methylbenzamide 

N-...::~ HN-{ 
C(, n wNH:D. -N0-l 

OH 

[00703] A. cis-4-(2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol. 

2,5-Dibromo-[1,2,4]triazolo[1,5-a]pyridine (4.15 g, 14.99 mmol), cis-4-aminocyclohexanol 

hydrochloride (3.12 g, 20.58 mmol), and potassium carbonate (4.93 g, 35.7 mmol) were added to 

a 200 mL flask. DMSO (15 mL) was added, and the reaction placed to stir hard in a 100 oc oil 

bath for 3 h. The reaction was cooled to room temperature, and water (~50 mL) was added. The 

mixture was stirred for 15 min, then filtered through a medi.um frit to collect the off-white solid, 

which was dried in vacuo at 60 °C for 2 h to provide the desired cis-4-(2-bromo

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol (4.0438 g, 13.00 mmol, 87% yield). 
1H NMR (300 MHz, DMSO-d6) o (ppm) 7.88 (d, J=7.97 Hz, 1H), 7.66 (s, 1H), 7.56 (t, 

J=8.38 Hz, 1H), 6.92 (d, J=8.52 Hz, 1H), 6.82 (d, J=7.97 Hz, 1H), 6.35 (d, J=7.97 Hz, 1H), 4.39 

(br s, 1H), 3.78 (br s, 1H), 3.45-3.64 (m, 1H), 1.76- 1.98 (m, 2H), 1.45- 1.76 (m, 7H). (ESI): 

rnlz311.3 [M+1t. 

[00704] B. Ethyl cis-3-(5-( 4-hydroxycyclohexylamino )-[1,2,4 ]triazolo[1,5-a ]pyridin-2-

ylamino )benzoate. cis-4-(2-Bromo-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-ylamino )cyclohexanol 

(976.7 mg, 3.14 mmol), ethyl 3-aminobenzoate (734.9 mg, 4.45 mmol), 

tris( dibenzylideneacetone )dipalladium(O) (268.0 mg, 0.293 mmol), (9,9-dimethyl-9H-xanthene-

4,5-diyl)bis(diphenylphosphine) (489.5 mg, 0.846 mmol), and potassium 2-methylpropan-2-olate 

(352 mg, 3.14 mmol) were weighed into a 25 mL flask. The flask was capped with a septum and 

flushed with nitrogen. Dioxane ( 4 mL) that had been freshly degassed by 5 min nitrogen 

bubbling was added via syringe, and the reaction was placed to stir hard in a 95 °C oil bath. After 

3 h, the reaction was cooled to room temperature, filtered through celite using THF, then 
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concentrated. The crude product was redissolved into dichloromethane/ methanol and applied to 

a Biotage column. Flash chromatography in methanol:dichloromethane (0-7 %) provided the 

desired ethyl cis-3-(5-( 4-hydroxycyclohexylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-

ylamino)benzoate (0.719 g, 1.818 mmol, 57.9% yield). (ESI): m/z 396.2 [M+lt. 

[00705) C. cis-3-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo [1,5-a )pyridin-2-

ylamino )benzoic acid. Ethyl cis-3-(5-( 4-hydroxycyclohexylamino )-[1 ,2,4]triazolo[l ,5-

a]pyridin-2-ylamino)benzoate (0.719 g, 1.818 mmol) was treated with tetrahydrofuran (5 mL) 

and 1.0 M sodium hydroxide solution (2.5 mL, 2.5 mmol). The reaction was heated to 60 °C for 

2 h, at which point LCMS analysis showed starting material remained. Ethanol(2 mL) was 

added, and heating was continued for an additional 2 h. The reaction was cooled to room 

temperature, diluted with ethyl acetate and dichloromethane, and washed with IN sodium 

hydroxide solution. The aqueous layer was acidified with 10% potassium dihydrogen phosphate 

solution, extracted with ethyl acetate, and the organic solution was dried over magnesium sulfate, 

filtered and concentrated to provide cis-3-(5-(4-hydroxycyclohexylamino)-[1,2,4]triazolo[l,5-

a]pyridin-2-ylamino)benzoic acid (299.4 mg, 0.815 mmol, 44.8% yield). 1H NMR (300 MHz, 

DMSO-d6) & (ppm) 9.83 (s, lH), 8.35 (br s, lH), 8.21 (d, J=6.59 Hz, lH), 7.41 - 7.67 (m, 4H), 

6.86 (d, J=8.52 Hz, lH), 6.31 (d, J=7.97 Hz, lH), 6.12 (d, J=7.97 Hz, lH), 4.61 (br s, lH), 3.87 

(br s, 1H), 3.72 (br s, lH), 1.59-2.07 (m, 15H). (ESI): m/z 368.5 [M+1t. 

[00706) D. cis-3-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo[l,5-a )pyridin-2-

ylamino )-N-methylbenzamide. cis-3-(5-( 4-hydroxycyclohexylamino )-[ 1 ,2,4 ]triazolo[l ,5-

a]pyridin-2-ylamino)benzoic acid (299.4 mg, 0.815 mmol) and methylamine hydrochloride 

(357.6 mg, 5.30 mmol) were treated with N,N-dimethylformamide (2 mL) in a 20 mL 

scintillation vial. Diisopropylethylamine (0.9 mL, 5.15 mmol) was added, followed by 

0-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU) 

(1.74 g, 4.58 mmol), and the reaction was stirred hard in a 50 °C aluminum block. After 1 h the 

reaction was cooled to room temperature, diluted with ethyl acetate and tetrahydrofuran, and 

washed with water. The organic layer was dried over magnesium sulfate, filtered, and 

concentrated. The sample was dissolved into minimum 1:1 DMSO:water and purified by semi

preparative reverse phase HPLC (0-1 00 % acetonitrile:water with 0.1 % TF A). The product was 

isolated as the free base by dissolution in ethyl acetate, washing with saturated sodium 

bicarbonate solution, drying over magnesium sulfate, then filtration and concentration to provide 
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cis-3-(5-(4-hydroxycyclohexylamino)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

methylbenzamide (77.7 mg, 0.204 mmol, 25.06% yield) as a white solid. 1H NMR (300 MHz, 

DMSO-d6) o (ppm) 9.66 (s, 1H), 8.42 (d, J=4.40 Hz, 1H), 8.19 (s, 1H), 7.90 (d, J=7.69 Hz, 1H), 

7.19- 7.54 (m, 3H), 6.74 (d, J=8.52 Hz, 1H), 6.08- 6.30 (m, 2H), 4.53 (br s, 1H), 3.77 (br s, 

1H), 3.63 (d, J=7.69 Hz, 1H), 2.79 (d, J=4.12 Hz, 3H), 1.49-2.01 (m, 8H). (ESI): m/z 381.1 

[M+1r. 

Example 71: cis-4-(2-(3-Methyl-1H-indazol-6-ylamino )-[1,2,4]triazolo [1,5-a ]pyridin-5-

ylamino )cyclohexanol 

F.
HN--<W? 

HNY"'' 
N H ~OH 

[00707] A. cis-4-(2-(3-Methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-

ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol. A degassed mixture of cis-4-

(2-bromo-[1 ,2,4]triazolo[1 ,5-a]pyridin-5-ylamino )cyclohexanol (160 mg, 0.5 mmol), 3-methyl-

1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (138 mg, 0.50 mmol), 

tris( dibenzylideneacetone )dipalladium(O) ( 46 mg, 0.05 mmol), 4,5-bis( diphenylphosphino )-9 ,9-

dimethylxanthene (57 mg, 0.1 mmol) and potassium tert-butoxide (112 mg, 1.0 mmol) in 

dioxane (5 mL) was heated at 100 °C under nitrogen overnight. The reaction mixture was poured 

into water (20 mL), extracted ethyl acetate (15 mLx3). The combined organic layer was washed 

with brine (20 mL), dried over anhydrous sodium sulfate and evaporated under reduced pressure. 

The residue was purified on silica gel column (eluting with 5-50% ethyl acetate in petroleum 

ether) to give cis-4-(2-(3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-ylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol (180 mg, 72% yield). MS (ESI): 

mlz 508.2 [M+ 1 t. 
[00708] B. cis-4-(2-(3-Methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino )cyclohexanol. A mixture of cis-4-(2-(3-methyl-1-((2-(trimethylsilyl)ethoxy)methyl)-

1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol (180 mg, 

0.36 mmol) and methanolic hydrochloride solution (2M, 5 mL) was stirred at 55 °C overnight. 

The solvent was evaporated under reduced pressure to give the crude product, which was 
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purified by a reverse-phase preparatory HPLC (17 -43 %: acetonitrile + 0.1 % trifluoroacetic acid 

in water+ 0.1 % trifluoroacetic acid, over 20 min.) to give cis-4-(2-(3-methyl-1H-indazol-6-

ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol (80 mg, 60% yield) as a 

hydrochloride salt. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 8.06 (d, J=l.6 Hz, 1H), 7.78 

(t, J=8.8 Hz, 2H), 7.24 (dd, J1=8.8 Hz, J2=2.0 Hz, 1H), 6.86 (d, J=8.4 Hz, 1H), 6.62 (d, 

J=8.0 Hz, 1H), 3.98 (m, 1H), 3.76 (m, 1H), 2.59 (s, 3H), 2.00 (m, 8H); MS (ESI): mlz 377.1 

[M+1t. 

Example 72: (6-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a] pyridin-5-yl)

lH-benzo [d) imidazol-2-yl)methanol 

[00709] A. (6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)-

1H-benzo [d) imidazol-2-yl)methanol. 4-(2-( 4-(Trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzene-1,2-diamine was synthesized following an analogous 

procedure as the one described for 4-(2-phenylamino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)

benzene-1 ,2-diamine. A mixture of 4-(2-( 4-(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1,5-

a]pyridin-5-yl)benzene-1,2-diamine (250 mg, 0.65 mmol) and 2-hydroxyacetic acid (198 mg, 

2.6 mmol) in hydrochloric acid (4N, 30 mL) was refluxed for 3 days. The mixture was 

evaporated under reduced pressure. The residue was purified by reverse-phase preparatory 

HPLC (20-50 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 

over 15 min.) to give (6-(2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-

1H-benzo[d]irnidazol-2-yl)methanol as a trifluoroacetic acid salt, which was converted to the 

hydrochloride salt (65 mg, 23.6% yield) with methanolic hydrochloride solution. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 10.21 (s, 1H), 8.50 (s, 1H), 8.08 (dd, J1=8.4 Hz, J2=1.2 Hz, 1H), 

7.95 (d, J=8.8 Hz, 1H), 7.83 (d, J=8.4 Hz, 2H), 7.73-7.60 (m, 4H), 7.31 (d, J=6.0, 1H), 5.07 (s, 

2H); MS (ESI): mlz 425.1 [M+1t. 
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Example 73: 1-(6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)-

1H-benzo[d]imidazol-2-yl)ethanol 

NH 

N={ 
)-oH 

[00710] A. 1-(6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yi)-

1H-benzo[d]imidazol-2-yl)ethanol. 4-(2-( 4-(Trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[1 ,5-

a ]pyridin-5-yl)benzene-1 ,2-diamine was synthesized following an analogous procedure as the 

one described for 4-(2-phenylamino-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)-benzene-1 ,2-diamine. A 

mixture of 4-(2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)benzene-

1,2-diamine (700 mg, 1.82 mmol) and 2-hydroxypropanoic acid (328 mg, 3.65 mmol) in 

hydrochloric acid (4N, 30 mL) was refluxed for 48 h. The mixture was evaporated under 

reduced pressure. The residue was purified by reverse-phase preparatory HPLC (20-50 % 

acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 15 min.) to 

give 1-(6-(2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)-1H

benzo[d]imidazol-2-yl)ethanol (330 mg, 41.4% yield) as a trifluoroacetic acid salt, which was 

converted to the hydrochloride salt with methanolic hydrochloride solution. 1H NMR (400 MHz, 

METHANOL-d4) 8 (ppm) 8.53 (s, 1H), 8.24 (d, J=8.8 Hz, 1H), 8.08 (m, 2H), 7.82 (d, J=8.8 Hz, 

1H), 7.77 (d, J=8.4 Hz, 2H), 7.66 (m, 3H), 5.42 (m, 1H), 1.78 (d, J=6.8 Hz, 3H); MS (ESD: mlz 

439.1 [M+1t. 

Example 74: 2-(6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yi)-

1H-benzo[d]imidazol-2-yl)propan-2-ol 

N.:::: "<:::: 

¢..-<'--N; 
F3C :::::,.. I 
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[00711] A. 1-(6-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a ]pyridin-5-yl)-

lH-benzo [ d] imidazol-2-yl)ethanone. A mixture of 1-( 6-(2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1H-benzo[d]imidazol-2-yl)ethanol (200 mg, 0.457 mrnol) and 

manganese (IV) oxide (398 mg, 4.57 mrnol) in chloroform (30 mL) was refluxed for 72 h. The 

mixture was filtered, and the filtrate was evaporated under reduced pressure. The residue was 

purified by preparative TLC to give 1-(6-(2-(4-(trifluoromethyl)phenylamino)-

[1 ,2,4]triazolo[l ,5-a ]pyridin-5-yl)-lH-benzo[d]imidazol-2-yl)ethanone (1 00 mg, 50.3 % yield) 

as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 13.66 (s, lH), 10.19 (s,lH), 8.55 (s, lH), 

8.32 (s, lH), 8.04 (m, lH), 7.88 (m, 2H), 7.76-7.59 (m, 4H), 7.31 (d, J=7.2 Hz, lH), 2.74 (s, 3H); 

MS (ESI): mlz 437.1 [M+ It. 

[00712] B. 2-(6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-

1H-benzo[d]imidazol-2-yl)propan-2-ol. A mixture of 1-(6-(2-(4-

(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-5-yl)-lH-benzo[ d]imidazol-2-

yl)ethanone (100 mg, 0.23 mrnol) in anhydrous tetrahydrofuran (10 mL) was stirred at 0 °C for 

0.5 h. Then methylmagnesium bromide (0.5 mL, 1.6 M in diethyl ether) and methyllithium 

(2.0 mL, 3.0 Min diethyl ether) were added slowly, and the resulting mixture was stirred at 0 °C 

for 2 h, warmed to room temperature, and stirred overnight. Saturated aqueous ammonium 

chloride solution (15 mL) was added, and the mixture was extracted with ethyl acetate 

(10 mLx3). The organic layer was dried over sodium sulfate, filtered, and the filtrate was 

concentrated. The residue was purified by preparative TLC to afford 2-(6-(2-(4-

(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-5-yl)-lH-benzo[ d]imidazol-2-

yl)propan-2-ol (28 mg, 26.9 %yield) as a solid. 1H NMR ( 400 MHz, METHANOL-d4) 8 (ppm) 

8.34 (s, lH), 7.90 (br s, lH), 7.81 (d, J=8.8 Hz, 2H), 7.72 (m, 2H), 7.55 (m, 3H), 7.23 (d, 

J=7.2 Hz, lH), 1.74 (s, 6H); MS (ESI): m/z453.1 [M+lt. 
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Example 75: 6-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4] triazolo (1,5-a ]pyridin-5-yl)-1H

benzo[d]imidazole-2-carboxamide 

N::::: ~ 

}1~-·: 
F3C ::::,... I 

[00713] .A. 5-(2-(Trichloromethyl)-1H-benzo[d]imidazol-6-yl)-N-( 4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo(1,5-a]pyridin-2-amine. A mixture of 4-(2-( 4-

(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)benzene-1 ,2-diamine (300 mg, 

0.78 mmol) and methyl trichloroacetate (165 mg, 0.94 mmol) in acetic acid (10 mL) was stirred 

at room temperature for 3 h. Water (15 mL) was added to the mixture, and the precipitate was 
' 

collected by filtration. The solid was washed with water, and dried under vacuum to afford 

5-(2-(trichloromethyl)-1 H-benzo[ d]imidazol-6-yl )-N-( 4-( trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (380 mg, 95.5% yield). 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 10.18 (s, 1H), 8.38 (s, 1H), 7.98 (d, J=8.0 Hz, 1H), 7.86 (d, J=8.4 Hz, 3H), 7.74-7.59 

(m, 4H), 7.30 (dd, J1=7.2 Hz, J2=1.2 Hz, 1H); MS (ESI): mlz 511.0 [M+1t. 

[00714] B. 6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1H

benzo[d]imidazole-2-carbonitrile. A solution of 5-(2-(trichloromethyl)-1H-benzo[d]imidazol-

6-yl)-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (380 mg, 0. 745 mmol) 

in methanolic ammonia solution (20 mL) was stirred at 0 °C to room temperature for 2 h. The 

solvent was removed under reduced pressure to give crude 6-(2-( 4-

(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)-1H-benzo[d]imidazole-2-

carbonitrile (300 mg, 96.1% yield). MS (ESI): mlz 420.1 [M+1t. 

[00715] C. 6-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1H

benzo[d]imidazole-2-carboxamide. A mixture of 6-(2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1H-benzo[d]imidazole-2-carbonitrile (300 mg, 0.5 mmol), 

hydrogen peroxide (30 %, 1.0 mL) and sodium hydroxide ( 40 mg, 1.0 mmol) in 

dimethylsulfoxide (5 mL) was stirred at room temperature for 3 h. The reaction mixture was 

poured into water (15 mL), and the mixture was extracted with ethyl acetate (15 mLx3). The 

combined organic layer was dried over anhydrous sodium sulfate, and evaporated under reduced 
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pressure. The residue was purified by reverse-phase preparatory HPLC (35-65% acetonitrile+ 

0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 15 min.) to give 6-(2-(4-

(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1H-benzo[d]imidazole-2-

carboxamide (65 mg, 29.7% yield) as a trifluoroacetic acid salt, which was converted to the 

hydrochloride salt with methanolic hydrochloride solution. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 10.19 (s, 1H), 8.37 (s, 1H), 7.95 (m, 5H), 7.73 (m, 4H), 7.29 (d, J=7.2 Hz, 1H); 

MS (ESI): mlz 438.1 [M+1t. 

Example 76: 5-(2-(Methoxymethyl)-1H-benzo[ d]imidazol-6-yl)-N-( 4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

N.:::::: ~ 

~-<'--": 
F3C ~ I 

NH 

N=\_d 
(00716] A. 5-(2-(Methoxymethyl)-1H-benzo[d]imidazol-6-yl)-N-( 4-

( trifluoromethyl)phenyl)-[1,2,4] triazolo [1 ,5-a] pyridin-2-amine. 5-(2-(Chloromethyl)-1 H

benzo[ d]imidazol-6-yl)-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine was 

synthesized following a procedure analogous to the one use for preparing 5-(2-( chloromethyl)-

1H-benzo[ d]imidazol-5-yl)-N-phenyl-[ 1,2,4]triazolo [1 ,5-a ]pyridin-2-amine. A mixture of 

5-(2-( chloromethyl)-1H-benzo[ d]imidazol-6-yl)-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (150 mg, 0.339 mmol) and sodium methanolate (55 mg, 

1.02 mmol) in methanol (10 mL) was refluxed for 1 h. The solvent was removed under reduced 

pressure, and the residue was poured into water (10 mL). The aqueous layer was extracted with 

ethyl acetate (10 mLx3). The organic layer was dried over sodium sulfate, filtered, and the 

filtrate was concentrated. The residue was purified by reverse-phase preparatory HPLC 

(25-55 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 

15 min.) to give 5-(2-(methoxymethyl)-1H-benzo[d]imidazol-6-yl)-N-(4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (55 mg, 37% yield) as a 

trifluoroacetic acid salt, which was converted to the hydrochloride salt with methanolic 

hydrochloride solution. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 8.57 (s, 1H), 8.24 (d, 
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J=8.8 Hz, IH), 8.13-8.05 (m, 2H), 7.84 (d, J=8.8 Hz, IH), 7.76 (d, J=8.4 Hz, 2H), 7.69 (d, 

J=7.2 Hz, IH), 7.63 (d, J=8.4 Hz, 2H), 5.12 (s, 2H), 3.69 (s, 3H); MS (ESI): mlz 385.1 [M+l( 

Example 77: 1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a] pyridin-5-

yl)piperidin-4-ol 

F3C 

OH 

[00717] A. 1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-a]pyridin-5-

yl)piperidin-4-ol. 5-Bromo-N-( 4-(trifluoromethyl)phenyl)-[ 1 ,2,4 ]triazolo[l ,5-a ]pyridin-2-amine 

(0.200 g, 0.549 mmol) and piperidin-4-ol (0.170 g, 1.680 mmol) were dissolved in N,N

dimethylformamide (2 mL) and stirred at 80 °C for 20 h. The solution was cooled to room 

temperature and diluted with water (8 mL) and the resulting off-white precipitate was collected 

and washed with water (2 mL). The material was purified using silica gel flash column 

chromatography (5-100% ethyl acetate in hexane) to give the product as a white solid (0.152 g, 

72% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.08 (s, IH), 7.92 (d, J= 8.59 Hz, 2H), 

7.63 (d, J= 8.74 Hz, 2H), 7.52 (t, J= 8.20 Hz, IH), 7.17 (d, J= 8.54 Hz, 1H), 6.47 (d, 

J=7.76 Hz, 1H), 4.81 (d, J= 4.20 Hz, 1H), 3.71- 3.85 (m, 3H), 3.10 (t, J= 9.59 Hz, 2H), 1.97 (d, 

J= 11.08 Hz, 2H), 1.59- 1.74 (m, 2H). MS (ESI) m/z 378.2 [M+1t. 

Example 78: (S)-2-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino )propan-1-ol 

[00718] A. (S)-2-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-a]pyridin-5-

ylamino )propan-1-ol. 5-Bromo-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-

amine (0.250 g, 0.700 mmol) was suspended in (S)-2-aminopropan-1-ol (3.0 mL, 38.5 mmol) 
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and stirred at 11 0 °C for 24 h. The orange solution was cooled to room temperature and added to 

water (20 mL) and triturated. The resulting off white precipitate was collected, rinsed with water 

(20 mL) and dried in vacuo at 60 °C for 12 h to give the product as an off white solid (0.210 g, 

85% yield). 1H NMR (300 MHz, DMSO-d6) 8 (ppm) 10.13 (s, 1H), 8.02 (d, J= 8.58 Hz, 2H), 

7.72 (d, J= 8.72 Hz, 2H), 7.55 (t, J= 8.28 Hz, 1H), 6.88 (d, J= 8.41 Hz, 1H), 6.28- 6.38 (m, 

2H), 5.13 (t, J= 5.29 Hz, 1H), 3.83-3.95 (m, 1H), 3.65-3.72 (m, 2H), 1.37 (d, J= 6.46 Hz, 

3H). MS (ESI) rnlz 352.2 [M+1t. 

[00719] (R)-2-(2-( 4-(Trifliloromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-

ylamino )propan-1-ol was prepared following the same procedure, using (R)-2-aminopropan-1-ol 

as starting material. 

Example 79: (S)-5-(Piperidin-3-yloxy)-N-(4-(trifluorometbyl)phenyl)-[1,2,4]triazolo[l,5-

a]pyridin-2-amine 

[00720] A. ((S)-tert-Butyl3-(2-bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yloxy)piperidine-1-

carboxylate. To a clear colorless solution ofthe (S)-tert-butyl 3-hydroxypiperidine-1-

carboxylate (0.262g, 1.3mrnol) in N,N-dimethylformamide (10mL) was added sodium hydride 

(0.1 02g, 2.52mrnol, 60 % in mineral oil) slowly portionwise at 0 °C under nitrogen. The reaction 

mixture was stirred at 0 oc for 1h followed by the addition of2,5-dibromo-[1,2,4]triazolo[1,5-

a]pyridine (0.300g, 1.083mmol) at 0 °C. The reaction mixture was stirred at room temperature 

overnight under nitrogen. Upon completion of reaction as indicated by LCMS the reaction 

mixture was poured into water/brine, and extracted with ethyl acetate several times. The 

combined organic layer was dried over anhydrous magnesium sulfate and concentrated. The 

crude mixture was purified by chromatography (eluting with 0-100% ethyl acetate in hexanes) 

to give (S)-tert-butyl 3-(2-bromo-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yloxy)piperidine-1-carboxylate 

as a white solid (0.273g, 63% yield). 1H NMR (400 MHz DMSO-d6) 8 (ppm) 7.74 (m, 1H), 7.40 

(d, J= 8.69 Hz, 1H), 6.82- 6.89 (m, 1H), 4.95 (br s, 1H), 4.06-4.16 (m, 1H), 3.78- 3.88 (m, 
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lH), 3.29 (d, J = 13.42 Hz, lH), 1.92- 2.08 (m, 2H), 1.79 -·1.92 (m, 1H), 1.48- 1.58 (m, lH), 

1.33 (br s, 2H), 0.91 (br s, 6H); MS (ESI) mlz 398.27 [M+lt. 

[00721] B. (S)-tert-Butyl 3-(2-( 4-(trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-

a]pyridin-5-yloxy)piperidine-1-carboxylate. To a solution of (S)-tert-butyl 3-(2-bromo-

[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yloxy)piperidine-1-carboxylate (0.270g, 0.680mmol) in dioxane 

(10 mL) was added 4-(trifluoromethyl)aniline (0.219g, 1.359mmol), sodium tert-butoxide 

(0.131 g, 1.359mmol), ( 4,5-bis( diphenylphosphino )-9,9-dimethylxanthene (0.079g, 0.136mmol) 

and tris(dibezylideneacetone)palladium (0.065g, 0.071mmol) at room temperature under 

nitrogen. The reaction mixture was heated at 100 °C for 1.5h. Upon completion of reaction as 

indicated by LCMS the reaction mixture was poured into water/brine, and extracted with ethyl 

acetate several times. The combined organic layer was dried over anhydrous magnesium sulfate 

and concentrated. The crude mixture was purified by chromatography (eluting with 0-100 % 

ethyl acetate in hexanes) to give (S)-tert-butyl3-(2-(4-(trifluoromethyl)phenylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yloxy)piperidine-1-carboxylate as a yellow solid (0.280g, 86% 

yield). 1HNMR(400 MHz DMSO-d6) 8 (ppm) 10.19 (s, 1H), 7.84-7.92 (m, 2H), 7.56-7.66 

(m, 3H), 7.19-7.27 (m, 1H), 6.70 (d, J= 7.86 Hz, 1H), 4.92 (br s, 1H), 4.09-4.18 (m, 1H), 3.29 

(br s, 1H), 2.93-3.05 (m, 1H), 1.88-2.09 (m, 1H), 1.45- 1.60 (m, 1H), 1.21- 1.40 (m, 4H), 

0.82 - 0.99 (m, 6H); MS (ESI) mlz 4 78.48 [M+ 1 t. 
[00722] C. (S)-5-(Piperidin-3-yloxy)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-amine. To a clear orange solution of (S)-tert-butyl 3-(2-(4-

(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yloxy)piperidine-1-carboxylate 

(0.275g, 0.576mmol) in methylene chloride (10 mL) was added trifluoroacetic acid (5 mL) at 

room temperature. The reaction mixture was stirred at room temperature overnight. Upon 

completion of reaction as indicated by LCMS the reaction mixture was concentrated and the 

residue was purified by silica gel column chromatography (eluting with of 0 -15 % methanolic 

ammonia in chloroform) and the desired fractions were run through a STRATA column to obtain 

the free base of the title compound as a pale yellow solid (99.8 % pure, 0.176g, 81 % yield). 
1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 10.23 (s, 1H), 7.87 (d, J= 8.49 Hz, 2H), 7.63 (d, 

J=8.54 Hz, 2H), 7.57 (t, J= 8.32 Hz, 1H), 7.22 (d, J= 8.69 Hz, 1H), 6.69 (d, J= 7.86 Hz, 1H), 

4.63-4.72 (m, 1H), 3.20 (d, J= 13.47 Hz, 1H), 2.76-2.84 (m, 1H), 2.69 (dd, J= 7.98, 12.23 
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Hz, 1H), 2.57 (br s, 1H), 2.13-2.21 (m, 1H), 1.63-1.79 (m, 2H), 1.46- 1.57 (m, 1H); MS (ESI) 

mlz 378.36 [M+1t. 

[00723] (R)-5-(Piperidin-3-yloxy)-N-( 4-(trifluoromethyl)phenyl)-[ 1 ,2,4 ]triazolo[ 1,5-

a]pyridin-2-amine was prepared following the same procedure, using (S)-tert-butyl 3-

hydroxypiperidine-1-carboxylate as starting material. 

Example 80: 5-(Morpholinomethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[l,S

a]pyridin-2-amine 

[00724] .A. 5-(Morpholinomethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[l,S-

a]pyridin-2-amine. To a solution/suspension of 5-bromo-N-( 4-(trifluoromethy1)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (300 mg, 0.8400 mmol) in dioxane (2 mL) and water 

(1 mL), potassium trifluoro(morpholinomethyl)borate (348 mg, 1.680 mmol), 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (24.3 mg, 0.042 mmol), palladium(II) acetate 

(9.43 mg, 0.042 mmol), tris(dibenzylideneacetone)dipalladium(O) (38 mg, 0.042 mmol), and 

potassium carbonate (348 mg, 2.52 mmol) were added under inert atmosphere. Nitrogen was 

bubbled through the reaction mixture for 5 min and then the reaction was heated to 100 °C for 

3 hours. The reaction progress was checked by LCMS analysis. Once the starting material was 

consumed the reaction mixture was filtered through a cartridge filter, and the solvent was 

removed under vacuum. The crude was re-dissolved in dimethyl sulfoxide and purified on Semi

preparative HPLC (20-100% acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, 20 min). The fractions containing the product were loaded on a strata-X 

column to remove trifluoroacetic acid, then the methanol was evaporated in vacuo. The solid was 

dried under vacuum. 5-(Morpholinomethyl)-N-( 4-(trifluoromethyl)phenyl)-[ 1 ,2,4 ]triazolo[1 ,5-

a]pyridin-2-amine (20.7 mg, 0.055 mmol, 6.53% yield) was obtained as a white solid. 1H NMR 

(400 MHz, DMSO-d6) <>(ppm) 10.19 (s, lH), 7.91 (d,J= 8.59 Hz, 2H), 7.48-7.73 (m, 4H), 

7.12 (s, lH), 4.00 (s, 5H), 3.58- 3.74 (m, 4H), 2.59 (d, J= 8.98 Hz, 4H). MS (ESI): rn/z 378.2 

[M+lt. 
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Example 81: cis-6-(5-( 4-Hydroxycyclohexylamino )-[1,2,4 ]triazolo [1,5-a ]pyridin-2-ylamino )-

3,3-dimethylindolin-2-one 

HN~~y 
0 HN0 

OH 

[00725] A. cis-tert-Butyl 6-(5-( 4-hydroxycyclohexylamino )-[1,2,4]triazolo[1,5-a ]pyridin-2-

ylamino )-3,3-dimethyl-2-oxoindoline-1-carboxylate. A degassed mixture of cis-4-(2-bromo-

[ 1 ,2,4]triazolo[1 ,5-a ]pyridin-5-ylamino )cyclohexanol (225 mg, 0. 72 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (66 mg, 0.072 mmol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (83 mg, 0.14 mmol), cesium carbonate (476 mg, 1.45 mmol), and tert-butyl 

6-amino-3,3-dimethyl-2-oxoindoline-1-carboxylate (200 mg, 0.72 mmol) in anhydrous dioxane 

(5 mL) was heated at 100 °C under nitrogen overnight. The reaction mixture was poured into 

water, and the resulting mixture was extracted ethyl acetate. The combined organic layer was 

washed with water and brine, dried over anhydrous sodium sulfate, and evaporated under 

reduced pressure. The residue was purified on silica gel column (eluting with 0-10 % methanol 

in dichloromethane) to give cis-tert-butyl 6-(5-( 4-hydroxycyclohexylamino )-[1 ,2,4]triazolo[1 ,5-

a ]pyridin-2-ylamino )-3,3-dimethyl-2-oxoindoline-1-carboxylate (156 mg, 42.8 % yield). 

MS (ESI) m/z 507.3 [M+1t. 

[00726] B. cis-6-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo[1,5-a ]pyridin-2-ylamino )-

3,3-dimethylindolin-2-one. A solution of cis-tert-butyl 6-(5-( 4-hydroxycyclohexylamino )-

(1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-ylamino )-3,3-dimethyl-2-oxoindoline-1-carboxylate (156 mg, 

0.31 mmol) in methanolic hydrochloride solution (2M, 15 mL) was stirred at room temperature 

for 30 min. The solvent was evaporated under reduced pressure, the crude product was purified 

by a reverse-phase preparatory HPLC (17- 43 %:acetonitrile+ 0.1 % trifluoroacetic acid in 

water+ 0.1 % trifluoroacetic acid, over 20 min) to give cis-6-(5-( 4-hydroxycyclohexylamino )

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one (80 mg, 64% yield) as a 

hydrochloride salt. 1H NMR (400 MHz, METHANOL-d4) o (ppm) 7.69 (t, J=8.4 Hz, 1H), 7.28 

(d, J=2.0 Hz, 1H), 7.20 (t, J=8.0 Hz, 1H), 7.15 (dd, J1=2.0 Hz, J.r8.0 Hz, 1H), 6.75 (d, 

J=8.0 Hz, 1H), 6.54 (d, J=8.4 Hz, 1H), 3.89 (s, 1H), 3.66 (s, 1H), 1.90 (m, 8H), 1.29 (s, 6H); 

MS (ESI): mlz 407.3 [M+1t. 
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Example 82: 4-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-

yl)methyl)piperazin-2-one 

E
HN--<~1) 

-··rN~o 
F ~NH 

F 

[00727] A. 2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[l,S-a ]pyridine-5-

carbaldehyde. To a solution/suspension of 5-bromo-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.810 g, 2.268 mmol) in tetrahydrofuran (11.34 mL) 

(colorless) at -78 °C was added dropwise n-butyllithium (1.905 mL, 4.76 mmol, 2.5 M solution 

in hexanes). The reaction mixture turned bright yellow and was maintained at low temperature 

for 1 h. N,N-dimethylformamide (0.369 mL, 4.76 mmol) was then added neat and the reaction 

was allowed to slowly warm up to room temperature. The reaction was checked after 1 hand 

was quenched at 0 oc with the addition of 1.5 mL of acetic acid and water (20 mL). The crude 

product was extracted with ethyl acetate and the extracts were dried over sodium sulfate and 

evaporated to dryness. The residue was then suspended in methanol and the resulting bright 

yellow precipitate was separated from an orange supernatant solution. The solid was dried under 

vacuum at room temperature. 2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-

a]pyridine-5-carbaldehyde (0.558 g, 1.822 mmol, 80% yield) was isolated as a yellow solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.58 (s, 1H), 10.40 (br s, 1H), 7.93- 8.01 (m, 3H), 

7.73- 7.80 (m, 1H), 7.61 - 7.70 (m, 3H). 

[00728] B. (2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-

yl)methanol. To a suspension of 2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-

a]pyridine-5-carbaldehyde (0.2 g, 0.653 mmol) in 1,2-dichloroethane (2.61 mL) was added 

sodium triacetoxyborohydride (0.228 g, 1.077 mmol). The reaction was stirred at room 

temperature overnight. The reaction was quenched with water and the two phases were 

separated. The aqueous phase was further extracted with ethyl acetate and the combined organic 

phases were dried over magnesium sulfate and evaporated to dryness. Purification was effected 

by biotage column chromatography using 5- 50 % ethyl acetate in hexanes. (2-( 4-

(Trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)methanol (0.172 g, 
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0.558 mrnol, 85% yield) was isolated as a white solid and used without further purification. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.20 (s, 1H), 7.90 (d, J= 8.59 Hz, 2H), 7.60-7.74 (m, 

3H), 7.50-7.60 (m, 1H), 7.13 (d, J= 7.03 Hz, 1H), 5.85 (s, 1H), 4.93 (d, 2H). 

[00729) C. S-(Bromomethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[l,S-a]pyridin-

2-amine. To a solution of (2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methanol (0.172 g, 0.558 mrnol) in dioxane (1.006 mL) at 40 °C was added phosphorus 

tribromide (0.053 mL, 0.558 mrnol). The reaction was stirred at 40 °C for 5 h. The reaction was 

quenched by adding 20 mL of a saturated aqueous solution of sodium bicarbonate and the crude 

was extracted with ethyl acetate. The crude was purified by biotage column chromatography 

using 10-60 % ethyl acetate in hexanes. The desired fractions were combined and evaporated to 

dryness. 5-(Bromomethyl)-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine 

(0.180 g, 0.485 mrnol, 87% yield) was isolated as a light yellow solid. 1H NMR ( 400 MHz, 

DMSO-d6) 8 (ppm) 10.31 (s, 1H), 7.85- 8.02 (m, 2H), 7.54- 7.75 (m, 4H), 7.33 (d, J= 7.03 Hz, 

1H), 5.10 (s, 2H); 19F NMR (376 MHz, DMSO-d6) 8 (ppm) -59.83 ppm .. 

[00730] D. 4-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-

yl)methyl)piperazin-2-one. A suspension of 5-(bromomethyl)-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.075 g, 0.202 mrnol) in acetonitrile (2.021 mL) was 

treated with piperazin-2-one (0.061 g, 0.606 mrnol) and potassium carbonate (0.279 g, 

2.021 mrnol) and the reaction was heated to 60 °C for 20 min. The solvent was removed under 

reduced pressure and the crude was triturated in water. The resulting solid was collected by 

filtration, washed with water and dried in a vacuum oven overnight. 4-((2-( 4-

(Trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)methyl)piperazin-2-one 

(0.075 g, 0.192 mmol, 95 %yield) was collected as a white solid. 1H NMR (300 MHz, 

DMSO-d6) 8 (ppm) 10.18 (s, 1H), 7.89 (br s, 3H), 7.52-7.71 (m, 4H), 7.13 (d, 1H), 4.09 (s, 2H), 

3.10-3.27 (m, 4H), 2.77 (br s, 2H); MS (ESI): rn/z 391.2 [M+1t. 
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Example 83: N-methyl-4-(5-(tetrahydro-2H-pyran-4-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-

2-ylamino )benzamide 

9~ o-0 ~ 
~NH f ~ 

6:>-NH-
(00731) A. N-methyl-4-(5-(tetrahydro-2H-pyran-4-ylamino)-[1,2,4]triazolo[l,5-a]pyridin-

2-ylamino)benzamide. A degassed mixtrue of 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino)-N-methylbenzamide (104 mg 0.30 mmol), tetrahydropyran-4-ylamine acetate ( 96.6 mg 

0.6 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethyl xanthene (35 mg, 0.06 mmol) and cesium 

carbonate (390 mg, 1.2 mrnol) in dioxane (3mL) was added 

tris(dibenzylideneacetone)palladium(O) (27 mg 0.03 mrnol) under nitrogen, and the mixture was 

heated at 95 oc with stirring under nitrogen overnight. The mixture was quenched with water, 

and the mixture was extracted with ethyl acetate. The solvent was removed under vacuum and 

the residue was purified by a reverse-phase preparatory HPLC (20-50 %: acetonitrile + 0.1 % 

trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 15 min.) to give N-methyl-4-(5-

(tetrahydro-2H-pyran-4-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)benzamide as a 

trifluoroacetic acid salt, which was converted to a hydrochloride salt (55 mg, 50% yield). 
1HNMR (400 MHz, METHANOL-d4)o (ppm) 7.81 (m, 3H), 7.72 (m, 2H), 6.80 (d, J=8.4 Hz, 

1H), 6.73 (d, J=8.8 Hz, 1H), 3.97 (dd, J1=2.8 Hz, J.r=10.8 Hz, 2H), 3.88 (m, 1H); 3.53 (m, 2H), 

2.83 (s, 3H), 1.96 (d, J=12.8 Hz, 2H); 1.83 (m, 2H); MS (ESI): mlz 367.0 [M + Ht. 

Example 84: 5-(4-Methylisoxazol-3-yl)-N-phenyl-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

~ ~ 

d~',.-N # 

"t~ /i 

[00732] A. N-(6-(5-Ethoxy-4-methyl-4,5-dihydroisoxazol-3-yl)pyridin-2-yl)pivalamide. N-

chlorosuccinimide (2g, 0.015 mol) was added dropwise to a solution of N-(6-

((hydroxyimino)methyl)pyridin-2-yl)pivalamide (3 g, 0.014 mrnol) in dimethylformamide 

(40 mL), and the mixture was heated to 50 °C for 1h, followed by the addition of a mixture of 

1-ethoxyprop-1-ene (5.8 g ,0.07 mol) and triethylamine (3.4 g, 0.035 mol) slowly. The reaction 
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mixture was sitrred at 50 °C overnight, quenched by the addition of water, and extracted with 

ethyl acetate (15 mLx3). The combined organic layer was washed with brine, dried over sodium 

sulfate, and concentrated. The residue was purified by column chromatography on silica gel 

(eluting with 20% ethyl acetate in petroleum ether) to yield N-(6-(5-ethoxy-4-methyl-4,5-

dihydroisoxazol-3-yl)pyridin-2-yl)pivalamide (2 g, 46.8 %yield) as a solid. 1H-NMR 

(400 MHz, DMSO-d6) 8 (ppm) 9.56 (s, lH), 7.93 (d, J=8.4 Hz, lH), 7.72 (t, J=8.0 Hz, 1H), 7.40 

(d, J=7.6 Hz, 1H), 5.54 (d, J=7.2 Hz, lH), 3.67 (m, 2H), 3.48 (m, 1H), 1.12 (s, 9H), 1.04 (t, 

J=7.2 Hz, 3H); MS (ESI): mlz 306.1 [M+lt. 

[00733) B. 6-(4-Methylisoxazol-3-yl)pyridin-2-amine. A mixture of N-(6-(5-ethoxy-4-

methyl-4,5-dihydroisoxazol-3-yl)pyridin-2-yl)pivalamide (1 g, 3.3 mmol) and sulfuric acid 

(33 mg, 0.33) in toluene was stirred at 100 oc for 12 h. The mixture was cooled down, basified 

with sodium carbonate, and extracted with ethyl acetate for three times. The combined organic 

layer was dried over anhydrous sodium sulfate and concentrated. The crude mixture was 

purified on silica gel column chromatography using a gradient of 0-30 % ethyl acetate in 

petroleum ether to give 6-(4-methylisoxazol-3-yl)pyridin-2-amine (400 mg, 69.2% yield) as an 

oil. 1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 8.72(s, lH), 7.47 (d, J=10.8 Hz, 1H), 6.98 (d, 

J=9.6 Hz, lH), 6.52 (d, J=11.2 Hz, 1H), 6.11 (s, 2H), 2.23 (s, 3H); MS (ESI): mlz 176.1 [M+ It. 

[00734] C. Intermediate A. A solution of 6-( 4-methylisoxazol-3-yl)pyridin-2-amine ( 400 mg, 

2.28 mmol) and 0-ethyl carbonisothiocyanatidate (300 mg, 2.28mmol) in dioxane (1 0 mL) was 

stirred at room temperature for 5h. The solvent was removed under reduced pressure to give 

intermediate A as a solid, which was used directly without further purification. 

[00735) D. 5-(4-Methylisoxazol-3-yl)-[1,2,4]triazolo[l,5-a)pyridin-2-amine. To a solution 

of hydroxylamine hydrochloride (800 mg, 11.42 mmol) and N, N-diisopropylethylamine 

(884 mg, 6.85 mmol) in a mixture of ethanol and methanol (v/v, 1:1, 20 mL) was added 

intermediate A (699 mg, 2.28 mmol), and the mixture was stirred at room temperature for 2 h, 

and at 70 °C overnight. The volatiles were removed under reduced pressure, and the residue was 

purified on silica gel column (eluting with 40% ethyl acetate in petroleum ether) to give 

5-(4-methylisoxazol-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (250 mg, 51.0 %) as a solid. 
1H-NMR (400 MHz, DMSO-d6) 8 (ppm) 8.78(s, 1H), 7.41 (d, J=4.8 Hz, lH), 6.95 (t, J=4.0 Hz, 

1H), 6.03 (s, 2H), 1.85 (s, 3H); MS (ESI): m/z216.1 [M+lt. 
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[00736] E. 5-( 4-Methylisoxazol-3-yl)-N-phenyl-[1,2,4]triazolo [1,5-a] pyridin-2-amine. A 

degassed mixture of 5-( 4-methylisoxazol-3-yl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (250 mg, 

1.16 mmol), iodo-benzene (238 mg, 1.16 mmol), 4,5-bis(diphenylphosphino)- 9,9-

dimethylxanthene (135 mg, 0.116 mmol) and sodium tert-butoxide (135 mg, 1.38 mmol) in 

dioxane (20 mL) was added tris(dibenzylideneacetone)dipalladium(O) (105 mg, 0.116 mmol) 

under nitrogen, and the mixture was heated at 100 °C under nitrogen for 2h. The reaction 

mixture was quenched by the addition of water, and the mixture was extracted with ethyl acetate 

(15 mLx3). The combined organic layer was washed with brine, dried over sodium sulfate, and 

concentrated. The residue was purified by a reverse-phase preparatory HPLC ( 40-70 %: 

acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 15 min.) to 

give 5-( 4-methylisoxazol-3-yl)-N-phenyl-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-amine as a 

trifluoroacetic acid salt, which was converted to a hydrochloride salt with methanolic 

hydrochloride solution as a solid (92 mg, 27.2% yield). 1H-NMR (400 MHz, DMSO-d6) 

8 (ppm) 9.77 (s, 1H), 8.99 (s, 1H), 7.79 (d, J=8.4 Hz, lH), 7.73(m, 3H), 7.27 (m, 3H), 6.87 (t, 

J=7.2 Hz, lH), 2.04 (s, 3H); MS (ESD: m/z 291.9 [M+ It. 

Example 85: 2-Methyl-2-(2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-

5-ylamino )propan-1-ol 

[00737] A. 2-methyl-2-(2-( 4-(Trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1,5-

a]pyridin-5-ylamino)propan-1-ol. To a solution/suspension of 5-bromo-N-(4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (300 mg, 0.8400 mmol) in 

dioxane (7 mL) was added, 2-amino-2-methylpropan-1-ol (74.9 mg, 0.840 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (24.3 mg, 0.042 mmol), sodium tert-butoxide 

(242 mg, 2.52 mmol) and tris(dibenzylideneacetone)dipalladium(O) (38 mg, 0.042 mmol) under 

nitrogen bubbled through the reaction mixture for 5 min and then heated to 100 °C for 3 hours. 

The reaction progress was checked by LCMS analysis. Once the starting material was consumed 

the reaction mixture was filtered through a cartridge filter, and the solvent was removed under 
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vacuum. The crude was re-dissolved in dimethyl sulfoxide and purified on Semi-preparative 

HPLC (20-1 00 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 

20 min). The fractions containing the product were loaded on a strata-X column to remove 

trifluoroacetic acid, then the methanol was evaporated in vacuo.The solid was dried under 

vacuum at room temperature. 2-methyl-2-(2-( 4-(trifluororp.ethyl) phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)propan-1-ol (42 mg, 0.115 mrnol, 13.68% yield) was 

obtained as an off white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.22 (s, 1H), 7.92 (d, 

J=8.59 Hz, 2H), 7.46-7.74 (m, 2H), 7.24 (d, J= 8.20 Hz, 1H), 6.61 (d, J= 7.42 Hz, 1H), 4.08 

(s, 2H), 1.22 (s, 6H); 19F NMR (376 MHz, DMSO-d6) o (ppm) -59.83 ppm. MS (ESI): m/z 366.2 

[M+1t. 

Example 86: 4-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo [1 ,5-a]pyridin-5-

yl)methyl)pyridin-2(1H)-one 

0 

[00738] 2-Methoxypyridin-4-yl)(2-( 4-(trifluoromethyl)phenylamino )-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)methanol. The reaction was performed in two batches of starting material 

(0.397g and 0.310 g) according to the following procedure and recombined for work-up and 

purification. A suspension of 5-bromo-N-( 4-(trifluoromethyl)phenyl)-[ 1 ,2,4 ]triazolo[ 1,5-

a]pyridin-2-amine (0.397 g, 1.111 mrnol) in dry tetrahydrofuran (6.0 mL) was cooled to -78 °C. 

The mixture was then reacted with n-butyllithium (0.933 mL, 2.333 mrnol, 2.5 Min hexanes). 

The reaction was stirred at low temperature for 1 h. A solution of 2-methoxyisonicotinaldehyde 

(0.32 g, 2.333 mmol) in dry tetrahydrofuran (3 mL) was then added dropwise. Low temperature 

was maintained for 2 h. Checked after 30 min, the reaction had progressed to a mixture of 

desired product contaminated with de-halogenated starting material. The reaction was quenched 

with water and the crude was extracted with ethyl acetate. The combined extracts were dried 

over magnesium sulfate and evaporated to dryness. The residue was purified by biotage column 

chromatography using the following gradient: 800 mL gradient 10-50% ethyl acetate in hexanes, 
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then 1.100 L at 50 % ethyl acetate in hexanes. Desired fractions were combined and evaporated 

to dryness. (2-Methoxypyridin-4-yl)(2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[l ,5-

a]pyridin-5-yl)methanol (0.574 g, 1.382 mmol, 69.8% yield) was collected as a yellow oil. 
1HNMR (400 MHz, METHANOL-d4) o (ppm) 8.04 (d, J= 5.47 Hz, IH), 7.63 -7.70 (m, 3H), 

7.54 (d, J= 8.59 Hz, 2H), 7.47 (d, J= 9.37 Hz, IH), 7.32 (d, J= 7.03 Hz, IH), 7.04 (s, IH), 7.01 

(d, J=5.47 Hz, IH), 6.32 (s, IH), 3.86 (s, 3H); MS (ESI): rnlz 416.2 [M+ It. 

[00739] 5-(Chloro(2-methoxypyridin-4-yl)methyi)-N-(4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine. The reaction was performed in two batches of starting 

material (0.250g and 0.324 g) according to the following procedure. The crude reaction mixtures 

were recombined and used in the subsequent step without additional purification or 

characterization. To a suspension of (2-methoxypyridin-4-yl)(2-( 4-

(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)methanol (0.324 g, 

0.780 mmol) in chloroform (3.90 mL) at 0 °C was added dropwise thionyl chloride (0.153 mL, 

2.090 mmol). The reaction was stirred at 0 °C for 45 min then at room temperature overnight. 

Additional thionyl chloride (0.05 mL) and reaction time (5 h) were necessary to drive the 

reaction to completion. The reaction was quenched with water and neutralized with sodium 

carbonate. 5-(Chloro(2-methoxypyridin-4-yl)methyl)-N-(4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine was obtained as a yellow oil not further purified or 

characterized. MS (ESI): rnlz 434.2 [M+It. 

[00740] 5-((2-Methoxypyridin-4-yl)methyi)-N-(4-(trifluoromethyl)phenyl)-

[1 ,2,4] triazolo [1 ,5-a] pyridin-2-amine. 5-( Chloro(2-methoxypyridin-4-yl)methyl)-N-( 4-

(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[1,5-a]pyridin-2-amine (0.442 g, 1.019 mmol) was 

dissolved in acetic acid (3.90 mL) and treated with zinc dust (0.333 g, 5.09 mmol). The mixture 

was refluxed ( 117 °C) for 1 h, resulting in a conversion to the desired product with further de

methylation to 4-((2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)pyridin-2(1.H)-one. Although heating was maintained for a total of 6 h, the mixture 

remained the same. Heating was stopped. The reaction was diluted with water and neutralized 

with sodium carbonate. The product was then extracted in ethyl acetate. The extracts were dried 

over magnesium sulfate and evaporated to dryness. No purification or separation was attempted. 

5-( (2-Methoxypyridin-4-yl )methyl)-N-( 4-( trifluoromethyl)phenyl )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-

2-amine (0.307 g, 0.769 mmol, 75% yield) contaminated with 4-((2-(4-
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(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)methyl)pyridin-2( I H)-one was 

used as such in the final step. MS (ESI): m/z 400.3, 386.0 [M+ It. 

[007 41] 4-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4] triazolo [1,5-a ]pyridin-5-

yl)methyl)pyridin-2(1H)-one. The conversion was performed in two batches (0.215 g and 

0.092 g) that were recombined prior to work-up and purification. To a suspension of 5-((2-

methoxypyridin-4-yl)methyl)-N-( 4-(trifluoromethyl)phenyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-

amine (0.215 g, 0.538 mmol) in acetonitrile (1.252 mL) was added trimethylsilyl chloride 

(0.076 mL, 0.592 mmol) and potassium iodide (0.098 g, 0.592 mmol). The reaction was heated 

to 60 °C overnight. The crude reaction was quenched with water. After recombining reaction 

mixtures, the crude was extracted in ethyl acetate, the extracts were dried over magnesium 

sulfate and evaporated to dryness. Upon re-suspending the evaporated extracts in ethyl acetate, a 

yellow solid formed that was collected by filtration and washed with methanol and water. The 

product was further purified by trituration in a 1:1 mixture of dimethyl sulfoxide and water. The 

solid was collected by filtration and washed with a 1: 1 mixture of methanol and water and dried 

overnight in a vacuum oven. 4-((2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)methyl)pyridin-2(1H)-one (0.203 g, 0.527 mmol, 68.5% yield) was collected as a 

white solid. 1H NMR (400 MHz, DMSO-d6) cS (ppm) 11.50 (br s, lH), 10.16 (s, lH), 7.85 (d, 

J=8.98 Hz, 2H), 7.54-7.66 (m, 4H), 7.32 (d, J= 7.42 Hz, 1H), 7.04 (dd, J= 1.56, 6.64 Hz, lH), 

6.27 (s, lH), 6.08- 6.16 (m, lH), 4.30 (s, 2H); 19F NMR (376 MHz, DMSO-d6) cS (ppm) 60.09; 

mlz 386.1 [M+1t. A smaller batch contaminated with starting material was purified by semi

preparative HPLC (20-80 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid), resulting in isolation of the desired product in 40 % yield. 

[00742] Alternatively, the work-up can be modified as follows: after quenching with water, 

acetonitrile was removed in vacuo until approximately 2/3 of the initial volume remained. tert

Butyl methyl ether was added and the solution was washed with sodium thiosulfate. The solids 

were removed by filtration, washed with water, tert-butyl methyl ether, cold methanol and 

acetonitrile and dried under high vacuum to yield the desired product in 77% yield. 
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Example 87: 4-(5-(3-Hydroxybenzyl)-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)-N

methylbenzamide 

OH 

[00743] A. (2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(3-methoxyphenyl)methanone. A 

mixture of2-(3-methoxyphenyl)acetonitrile (1.17 g, 8 mmol) and sodium hydride (60% in 

mineral oil, 480 mg, 12 mmol) inN,N-dimethylacetamide (10 mL) was stirred at ambient 

temperature for 10 min., and at 45 °C. 2,5-Dibromo-[1 ,2,4]triazolo[1 ,5-a]pyridine (1.1 g, 

4 mmol) was added. The reaction mixture was stirred at 45 °C under 1 atmosphere of oxygen for 

12 h, poured into icy-water, and extracted with ethyl acetate for three times. The combined 

organic layers were dried over anhydrous sodium sulfate and concentrated. The residue was 

purified on silica gel column (eluting with 20% ethyl acetate in petroleum ether) to give 

(2-bromo-[1 ,2,4 ]triazolo[l ,5-a]pyridin-5-yl)(3-methoxyphenyl)methanone (780 mg, 58.6 % 

yield) as a solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 8.05 (d, J=8.8 Hz, 1H), 7.88 (m, 1H), 

7.55 (m, 3H), 7.38 (m, 2H), 3.82 (s, 3H). 

[00744] B. (2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(3-methoxyphenyl)methanol. A 

mixture of (2-bromo-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)(3-methoxyphenyl)methanone (660 mg, 

2 mmol), sodium borohydride (76 mg, 2 mmol) in tetrahydrofuran (20 mL) was stirred at 

ambient temperature for 1 h. An additional sodium borohydride (76 mg, 2 mmol) was added. 

The mixture was stirred at ambient temperature for another 2 h and concentrated. The residue 

was dissolved in dichloromethane (20 mL), and the organic layer was washed with water, dried, 

and concentrated. The residue was purified by column chromatography on silica gel (eluting 

with dichloromethane) to give (2-bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(3-

methoxyphenyl)methanol (522 mg, 78.6% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.81 

(m, 2H), 7.36 (d, J=6.8 Hz, lH), 7.24 (t, J=8.0 Hz, lH), 7.03 (s, lH), 6.98 (d, J=7.6 Hz, lH), 

6.84 (dd, J1=2.4 Hz, J2=8.0 Hz, 1H), 6.55 (d, J=4.4 Hz, lH), 6.28 (d, J=4.8 Hz, 1H), 3.72 (s, 

3H). 

[00745] C. 2-Bromo-5-(3-methoxybenzyl)-[1,2,4]triazolo[l,5-a]pyridine.A mixture of 

(2-bromo-[1 ,2,4 ]triazolo[l ,5-a ]pyridin-5-yl)(3-methoxyphenyl)methanol (520 mg, 1.56 mmol) in 
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a mixture oftriethylsilane (5 mL) and trifluoroacetic acid (5 mL) was stirred at 80 oc for 10 h. 

When TLC indicated the starting material was consumed, the mixture was concentrated under 

vacuum. The residue was purified by column chromatography on silica gel (eluting with 30% 

petroleum ether in dimethyl chloride) to give 2-bromo-5-(3-methoxybenzyl)-[1,2,4]triazolo[1,5-

a]pyridine (300 mg, 60.6% yield) as a yellow oil. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.75 

(m, 2H), 7.26 (t, J=8.0 Hz, 1H), 6.98 (m, 2H), 6.86 (d, J=2.0 Hz, 1H), 6.84 (d, J=2.0 Hz, 1H), 

4.44 (s, 2H), 3.73 (s, 3H). 

[00746] D. 4-(5-(3-Hydroxybenzyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

methylbenzamide. A degassed mixture of 2-bromo-5-(3-methoxybenzyl)-[1 ,2,4]triazolo[1 ,5-

a]pyridine (200 mg, 0.63 rnmol), 4-amino-N-methylbenzamide (113 mg, 0.75 mrnol), 

tris(dibenzylideneacetone)palladium(O) (29 mg, 0.03 mrnol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (34 mg, 0.06 mrnol), and potassium tert-butoxide (154 mg, 1.26 mrnol) in 

dioxane (5 mL) was heated at 100 °C under nitrogen overnight. The reaction mixture was 

filtered, and the filtrate was concentrated in vacuo to give the crude product, which was purified 

on silica gel chromatography (eluting with 50% ethyl acetate in petroleum ether) to give 4-(5-(3-

hydroxybenzyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-N-methylbenzamide (80 mg, 32.6 % 

yield) as a solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.95 (s, 1H), 8.22 (m, 1H), 7.80 (m, 

4H), 7.60 (m, 2H), 7.27 (t, J=8.0 Hz, 1H), 7.02 (m, 2H), 6.89 (m, 2H), 4.44 (s, 2H), 3.72 (s, 3H), 

2.78 (d, J=4.4 Hz, 3H); MS (ESI): mlz 373.2 [M+1t. 

Example 88: 1-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4 ]triazolo[1,5-a]pyridin-5-

yl)methyl)tetrahydropyrimidin-2(1H)-one 

J?HN~~rr NJNH 
F v 

F 

[00747] A. 5-(Azidomethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[l,5-a]pyridin-

2-amine. (2-( 4-(Trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)methanol 

(989.2 mg, 3.21 mmol) was treated with dioxane (6 mL), then diphenylphosphoryl azide 

(1.40 mL, 6.48 mmol) and 1,8-diazabicyclo[5.4.0]undec-7-ene (1.0 mL, 6.63 mmol). The 
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reaction was stirred and warmed mildly in a 55 °C aluminum block for 1 min, until all solid 

dissolved, then left to stir at room temperature. After18 h the reaction was diluted with ethyl 

acetate, water, and some sodium bicarbonate solution. The organic layer was removed, and the 

aqueous layer extracted with ethyl acetate. The combined organic solution was dried over 

magnesium sulfate, filtered and concentrated. The crude product was purified by flash 

chromatography over silica gel (eluting with 0-6% methanol in dichloromethane for six column 

volumes and then 6-8% for six column volumes) to provide 5-(azidomethyl)-N-(4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.5473 g, 1.642 mmol, 51.2% 

yield) as a yellow solid. (ESI): m/z 334.5 [M+1t. 

[007 48] B. 5-(Aminomethyl)-N-( 4-(trifluoromethyl)phenyl)-[1,2,4 ]triazolo[l,S-a ]pyridin-

2-amine. The 5-(azidomethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (0.5473 g, 1.642 mmol) was treated with tetrahydrofuran (10 mL) and water (0.30 mL, 

16.65 mmol). Triphenylphosphine (1.1966 g, 4.56 mmol) was added, and the homogeneous 

reaction was warmed to 55 °C. After 3 h, the reaction was diluted with ethyl acetate and 1N 

hydrochloric acid, and the aqueous layer was removed. The aqueous layer was then made basic 

with saturated sodium bicarbonate solution, and extracted 4 times with ethyl acetate:THF, and 

the combined organic solution was dried over magnesium sulfate, filtered and concentrated to 

provide 5-( aminomethyl)-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine 

(303.1 mg, 0.986 mmol, 60.1% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.19 (s, 1H), 

7.91 (d, J=8.20 Hz, 2H), 7.59- 7.70 (m, 3H), 7.50-7.57 (m, 1H), 7.15 (d, J=7.03 Hz, 1H), 4.15 

(s, 2H). (ESI): rn!z 308.4 [M+1t. 

[00749] C. 1-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)tetrahydropyrimidin-2(1H)-one. 5-(Aminomethyl)-N-( 4-( trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (109.1 mg, 0.355 mmol) was dissolved into 

tetrahydrofuran (4 mL) and 1-chloro-3-isocyanatopropane (0.060 mL, 0.585 mmol) was added. 

After 10 min LCMS analysis showed a strong peak for the urea, still bearing the chloride. 

Sodium hydride (21.0 mg, 0.831 mmol, 95 %) was added to the milky suspension, giving a thick 

mixture. N,N-dimethylformamide (1 mL) was added to help solubilize. Another portion of 

sodium hydride (25.1 mg, 1.046 mmol) was added, and the reaction was left to stir at room 

temperature for 20 h. The sample was dissolved into water and acetonitrile using trifluoroacetic 

acid, and the material was then purified by reverse phase preparative HPLC (20-1 00 % 
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acetonitrile:water with 0.1% TF A). The product was isolated by dissolution in ethyl acetate, 

washing with saturated sodium bicarbonate solution, drying over magnesium sulfate, then 

filtration and concentration to provide 1-((2-(4-(trifluoromethyl)phenylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)tetrahydropyrimidin-2(1H)-one (72.8 mg, 0.186 mmol, 

52.5% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.21 (s, 1H), 7.93 (d, J=8.59 Hz, 2H), 

7.59- 7.69 (m, 3H), 7.53- 7.58 (m, 1H), 6.85 (d, J=7.03 Hz, 1H), 6.56 (br s, 1H), 4.85 (s, 2H), 

3.41 (t, J=5.66 Hz, 2H), 3.22 (br s, 2H), 1.93 (t, 2H). (ESI): rn/z 391.7 [M+1t. 

Example 89: 4-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)piperazine-2,6-dione 

P.
HN~~n 

-··rNr-yo 
F F ~NH 

0 

[00750] A Dimethyl 2,2'-((2-( 4-(trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-

a]pyridin-5-yl)methylazanediyl)diacetate. 5-(Aminomethyl)-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (146.9 mg, 0.478 mmol) was dissolved into N,N

dimethylformamide (2.5 mL). Diisopropylethylamine (0.50 mL, 2.86 mmol) was added, and the 

reaction cooled to 0 °C. Methyl bromoacetate (0.15 mL, 1.628 mmol) was then added in one 

portion, and the reaction Was allowed to warm to room temperature over 20 h. The reaction was 

diluted with ethyl acetate and water. The organic layer was removed, and the aqueous layer 

extracted with ethyl acetate. The combined organic solution was dried over magnesium sulfate, 

filtered and concentrated. The material was purified by flash chromatography over silica gel in 

2-3% ammonia-saturated methanol in dichloromethane to provide dimethyl2,2'-((2-(4-

(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)methylazanediyl)diacetate 

(189.1 mg, 0.419 mmol, 88% yield) as a yellow solid. 1H NMR (400 MHz, CHLOROFORM-d) 

8 (ppm) 7.71 (d, J=8.20 Hz, 2H), 7.60 (d, J=8.20 Hz, 2H), 7.41-7.55 (m, 3H), 7.18 (d, 

J=6.64 Hz, 1H), 4.47 (s, 2H), 3.77 (s, 4H), 3.71 (s, 6H). (ESI): rn/z 452.4 [M+ It. 

[00751] B. 4-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a ]pyridin-5-

yl)methyl)piperazine-2,6-dione. Dimethyl2,2'-((2-(4-(trifluoromethyl)phenylamino)-
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[1,2,4]triazolo[1,5-a]pyridin-5-yl)methylazanediyl)diacetate (116.9 mg, 0.259 mmol) was 

dissolved into formamide (4 mL, 0.259 mmol) in a pressure tube, which was capped and placed 

in a 120 °C oil bath. After 18 h the reaction was purified directly by reverse phase preparative 

HPLC (0-1 00 % acetonitrile:water with 0.1 % trifluoroacetic acid). The product was isolated as 

the free base by diluting some of the fractions with ethyl acetate, water, and sodium bicarbonate 

solution. The organic layer was removed, and the aqueous layer extracted with ethyl acetate. The 

combined organic solution was dried over magnesium sulfate, filtered and concentrated to 

provide the desired product 4-((2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[ 1,5-

a]pyridin-5-yl)methyl)piperazine-2,6-dione (10.4 mg, 0.026 mmol, 9.93% yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 11.23 (s, 1H), 10.19 (s, 1H), 7.90 (d, J=8.59 Hz, 2H), 7.52-7.71 

(m, 6H), 7.12 (d, J=6.25 Hz, 1H), 4.22 (s, 2H), 3.56 (s, 4H). (ESI): m/z 405.1 [M+1t. 

Example 90: 1-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[l,S-a]pyridin-5-

yl)methyl)imidazolidine-2,4-dione 

N~ _HN--<'N-Nl. 
M N"'Fo 

F-+: )-NH 
F 0 

[00752] A. Ethyl2-((2-( 4-(trifluoromethyl)phenylamino )-[1,2,4]triazolo[l,S-a]pyridin-5-

yl)methylamino )acetate. 2-( 4-(Trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridine-5-

carbaldehyde (308.6 mg, 1.008 mmol), ethyl aminoacetate hydrochloride (203.7 mg, 

1.459 mmol), and potassium acetate (128.1 mg, 1.305 mmol) were weighed into a vial. Methanol 

(2 mL) was added and the vial was heated to 55 °C for 2 min. Tetrahydrofuran (2 mL) was then 

added to help dissolution, and the reaction cooled to room temperature. Sodium 

cyanoborohydride (83 mg, 1.321 mmol) was added to the reaction causing some gas evolution. 

After 1 h, the reaction was diluted with ethyl acetate and water. The organic layer was removed, 

and the aqueous layer extracted with ethyl acetate. The combined organic solution was dried 

over magnesium sulfate, filtered and concentrated. The crude product was purified over silica gel 

to provide the desired ethyl2-((2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)methylamino)acetate (0.2696 g, 0.685 mmol, 68.0% yield). 1H NMR (400 MHz, 
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CHLOROFORM-d) 8 (ppm) 7.73 (d, J=8.59 Hz, 2H), 7.60 (d, J=8.59 Hz, 2H), 7.44-7.50 (m, 

2H), 6.96 (dd, J=5.47, 2.73 Hz, lH), 4.30 (s, 2H), 4.18 (q, J=7.29 Hz, 2H), 3.51 (s, 2H), 1.26 (t, 

J=7.03 Hz, 3H). (ESI): rn/z 394.4 [M+ It. 

[00753) B. Ethyl 2-(1-( (2-( 4-(trifluoromethyl)phenylamino )-[1,2,4] triazolo[1,5-a] pyridin-

5-yl)methyl)ureido )acetate. Ethyl 2-((2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[l ,5-

a]pyridin-5-yl)methylamino)acetate (237.7 mg, 0.604 mmol) was dissolved into N,N

dimethylformamide (1 mL), and isocyanatotrimethylsilane (0.12 mL, 0.903 mmol) was added. 

After 18 h, LCMS analysis showed that some starting material remained. Another portion of 

isocyanatotrimethylsilane (0.06 mL, 0.604 mmol) was added. After 3 h the reaction was diluted 

with ethyl acetate and washed with water, using some methanol and tetrahydrofuran to break up 

the emulsion. The organic solution was removed, and the aqueous layer extracted with ethyl 

acetate. The combined organic solution was dried over magnesium sulfate, filtered and 

concentrated to provide ethyl 2-(1-((2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-yl)methyl)ureido)acetate (279.9 mg, 0.641 mmol, 106% yield) as a crude solid that 

was carried on directly to the next reaction (ESI): m/z 437.5 [M+lt. 

[00754] C. 1-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a)pyridin-5-

yl)methyl)imidazolidine-2,4-dione. Ethyl 2-(1-((2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)ureido)acetate (241.6 mg, 0.554 mmol) was dissolved 

into ethanol (2 mL), and sodium hydride (49.5 mg, 2.063 mmol) was added to give a yellow 

solution. Since the starting material did not completely dissolve, tetrahydrofuran (2 mL) was 

added. After 3 h, the reaction was quenched with water and diluted with ethyl acetate. The 

organic layer was removed, using some methanol to break up the emulsion, and the aqueous 

layer was extracted with ethyl acetate. The combined organic solution was dried over magnesium 

sulfate, filtered and concentrated. The solid was redissolved into dimethylsulfoxide and 

acetonitrile, and purified by reverse phase preparative HPLC (20-1 00 % acetonitrile:water with 

0.1% trifluoroacetic acid). The product was isolated as the free base by dissolution in ethyl 

acetate, washing with saturated sodium bicarbonate solution, drying over magnesium sulfate, 

then filtration and concentration to provide 1-((2-(4-(trifluoromethyl)phenylamino)

[1,2,4]triazolo(1,5-a]pyridin-5-yl)methyl)imidazolidine-2,4-dione (32.2 mg, 0.082 mmol, 

14.90% yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 11.00 (s, 1H), 10.21 (s, lH), 7.92 (d, 
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J=8.59 Hz, 2H), 7.56- 7.69 (m, 4H), 7.09 (t, J=4.10 Hz, 1H), 4.91 (s, 2H), 4.08 (s, 2H). 

(ESI): m/z 391.1 [M+ It. 

Example 91: (1-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo [1 ,5-a ]pyridin-5-

yl)methyl)piperidin-4-yl)methanol 

N-..~ HN-{ N p w h 

F3C~ ;! ~OH 
[00755] A. (1-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)piperidin-4-yl)methanol. (2-( 4-(Trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-

a]pyridin-5-yl)methanol (0.2 g, 0.649 mmol) was dissolved in ethyl acetate (5 mL) and 

triethylamine (0.271 mL, 1.946 mmol). Then methanesulfonyl chloride (0.101 mL, 1.298 mmol) 

was added and stirred at room temperature for 2 h. Piperidin-4-ylmethanol (0.224 g, 

1.946 mmol) was added to the reaction and stirred at room temperature for 16 h. The reaction 

was concentrated and then purified by reverse phase HPLC (10-70% acetonitrile and water with 

0.1 % trifluoroacetic acid). The product fractions were past through ion-exchange column 

(Strata-XC) and released with 2M ammonia in methanol. The solution was concentrated and 

triturated with 5% methanol in ethyl acetate to give a white solid, (0.086 g, 0.212 mmol, 32.7% 

yield). 1HNMR (400 MHz, DMSO-d6) o (ppm) 10.18 (s, 1H), 7.91 (d, J=8.2 Hz, 2H), 

7.58-7.69 (m, 3H), 7.51-7.57 (m, 1H), 7.09 (d, J=6.6 Hz, 1H), 4.45 (t, J=4.7 Hz, 1H), 3.96 (s, 

2H), 3.27 (t, J=4.5 Hz, 2H), 2.98 (d, J=11.7 Hz, 2H), 2.16 (t, J=10.9 Hz, 2H), 1.68 (d, 

J=11.7Hz,2H), 1.39(brs, 1H), 1.13-1.31 (m,3H). MS(ESI)m/z406.3 [M+1t. 

Example 92: 4-(5-(2-Hydroxy-2-(piperidin-4-yl)ethyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )-N-methylbenzamide 

H -" q{ 
N }-NH 
,_N 
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[00756] A. tert-Butyl 6-methylpyridin-2-ylcarbamate. A mixture of 6-methylpyridin-2-

amine (5 g, 46 mmol), di-tert-butyl dicarbonate (20 g, 92 mmol), triethylamine (9.3 g, 92 mmol) 

and N,N-dimethylpyridin-4-amine (280 mg, 2.3 mmol) in dichloromethane (20 mL) was stirred 

at room temperature overnight. Water was added, and the organic layer was separated, the 

aqueous phase was extracted with dichloromethane. The combined organic layer was washed 

with brine, dried over sodium sulfate and evaporated under reduced pressure. The crude product 

was purified on silica gel column (eluting with 10% ethyl acetate in petroleum ether) to give 

tert-butyl6-methylpyridin-2-ylcarbamate (3 g, 30% yield) as a solid. 1H NMR (400 MHz, 

METHANOL-d4) 5 (ppm) 7.63 (t, J=8.0 Hz, 1H), 7.31 (d, J=8.0 Hz, 1H), 7.06 (d, J=7.6 Hz, 1H), 

2.55 (s, 3H), 1.45 (s, 9H). 

[00757] B. tert-Butyl 4-(2-(6-(tert-butoxycarbonylamino )pyridin-2-yl)acetyl)piperidine-1-

carboxylate. To a stirred solution of tert-butyl 6-methylpyridin-2-ylcarbamate (1 g, 4.8 mmol) 

in tetrahydrofuran (10 mL) was added dropwise a solution of n-butyllithium in hexane (4.8 mL, 

2.5 M) at -78 °C under nitrogen for 1 h. After addition was complete, the reaction mixture was 

warmed to room temperature over 1 h, and cooled again at -78 °C. A solution of tert-butyl 

4-(methoxy(methyl)carbamoyl)piperidine-1-carboxylate (1.6 g, 5.7 mmol) in tetrahydrofuran 

(10 mL) was added dropwise into the mixture at -78 °C, the reaction mixture was warmed to 

room temperature overnight. Aqueous ammonium chloride solution was added slowly, and the 

mixture was extracted with ethyl acetate (30 mLx3). The combined organic layer was washed 

with brine (50 mL), dried over sodium sulfate, and concentrated under reduced pressure to give 

the crude product, which was purified on silica gel column (eluting with 20% ethyl acetate in 

petroleum ether) to give tert-butyl 4-(2-(6-(tert-butoxycarbonylamino )pyridin-2-

yl)acetyl)piperidine-1-carboxylate (380 mg, 19% yield) as a solid. MS (ESI): mlz 420.1 [M+1t. 

[00758] C. tert-Butyl4-(2-(6-(tert-butoxycarbonylamino)pyridin-2-yl)-1-

hydroxyethyl)piperidine-1-carboxylate. A mixture of tert-butyl4-(2-(6-(tert

butoxycarbonylamino)pyridin-2-yl)acetyl) piperidine-1-carboxylate (380 mg, 0.9 mmol) and 

sodium borohydride (69 mg, 1.8 mmol) in tetrahydrofuran (5 mL) was refluxed for 0.5 h. It was 

concentrated in vacuo, and the residue was diluted with ethyl acetate. The organic layer was 

washed with brine and concentrated under reduced pressureto give tert-butyl4-(2-(6-(tert

butoxycarbonylamino )pyridin-2-yl)-1-hydroxyethyl)piperidine-1-carboxylate (320 mg, 84 % 

yield) as a solid. MS (ESI): m/z 422.2 [M+1t. 
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[00759] D. 2-(6-Aminopyridin-2-yl)-1-(piperidin-4-yl)ethanol. A mixture of tert-butyl4-(2-

(6-(tert-butoxycarbonylamino )pyridin-2-yl)-1- hydroxyethyl)piperidine-1-carboxylate 

(320 g,.0.76 mmol) in methanolic hydrochloride solution (2M, 5 mL) was stirred for 2 h. The 

reaction mixture was concentrated in vacuo to give 2-(6-amino-pyridin-2-yl)-1-piperidin-4-yl

ethanol (160 mg, 95 % yield) as a solid. 

[00760] E. tert-Butyl 4-(2-(6-aminopyridin-2-yl)-1-hydroxyethyl)piperidine-1-

carboxylate. A mixture of methyl 2-(6-aminopyridin-2-yl)-1-(piperidin-4-yl)ethanol (160 mg, 

0.72 mmol), di-tert-butyl dicarbonate (158 mg, 0.72 mmol) and triethylamine (145 mg, 

1.44 mmol) in dichloromethane (5 mL) was stirred at room temperature overnight. Water was 

added, and the organic layer was separated. The aqueous phase was extracted with 

dichloromethane, and the combined organic layer was washed with brine, dried over sodium 

sulfate, and evaporated under reduced pressure. The crude product was purified on silica gel 

column (eluting with 30% ethyl acetate in petroleum ether) to give tert-butyl4-(2-(6-

aminopyridin-2-yl)-1- hydroxyethyl)piperidine-1-carboxylate (220 mg, 95 % yield) as a solid. 

MS (ESI): m/z 322.1 [M+1t. 

[00761] F. tert-Butyl 4-(2-(6-(3-( ethoxycarbonyl)thioureido )pyridin-2-yl)-1-hydroxyethyl) 

piperidine-1-carboxylate. A mixture of tert-butyl 4-(2-(6-aminopyridin-2-yl)-1-

hydroxyethyl)piperidine-1-carboxylate (220 mg, 0.68 mmol) and ethoxycarbonyl isothiocyanate 

(89 mg, 0.68 mmol) in dioxane (5 mL) was stirred at room temperature for 5 h. The solvent was 

removed to afford tert-butyl 4-(2-(6-(3-( ethoxycarbonyl)thioureido )pyridin-2-yl)-1-

hydroxyethyl)piperidine-1-carboxylate (309 mg, 99 %) as a white solid, which was used in the 

next step without further purification. 

[00762] G. tert-Butyl4-(2-(2-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1-

hydroxyethyl)piperidine -1-carboxylate. To a solution of hydroxylamine hydrochloride 

(236 mg, 3.4 mmol) and .N,N-diethylisopropyl-amine (263 mg, 2.0 mmol) in a mixture of ethanol 

and methanol (20 mL, v/v, 1:1) was added tert-butyl4-(2-(6-(3-

( ethoxycarbonyl)thioureido )pyridin-2-yl)-1-hydroxyethyl)piperidine-1-carboxylate (309 mg, 

0.68 mmol). The reaction mixture was stirred at room temperature for 2 h and at 70 °C for 5 h. 

The volatiles were removed under reduced pressure, the residue was diluted with water, and the 

aqueous phase was extracted with dichloromethane. The combined organic layer was washed 

with brine, dried over sodium sulfate, and evaporated under reduced pressure to give tert-butyl 
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4-(2-(2-amino-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)-1-hydroxyethyl)piperidine-1-carboxylate 

(150 mg, 61% yield) as a solid. MS (ESI): mlz 362.1 [M+1t. 

[00763] H. tert-Butyl 4-(1-hydroxy-2-(2-( 4-(methylcarbamoyl)phenylamino )-

[1,2,4]triazolo[1,5-a] pyridin-5-yl)ethyl)piperidine-1-carboxylate. A degassed mixture of tert

butyl 4-(2-(2-amino-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)-1-hydroxyethyl)piperidine-1-carboxylate 

(130 mg, 0.36 mmol), 4-iodo-N-methylbenzamide (113 mg, 0.43 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (16 mg, 0.02 mmol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (21 mg, 0.044 mmol) and cesium carbonate (140 mg, 0.43 mmol) in dioxane 

(5 mL) was heated at 100 °C under nitrogen overnight. The reaction mixture was diluted with 

water, and the aqueous layer was extracted with ethyl acetate. The organic layer was dried over 

sodium sulfate and evaporated under reduced pressure. The residue was purified by a reverse

phase preparatory HPLC (23-43 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 20 min.) to give tert-butyl4-(1-hydroxy-2- (2-(4-

(methylcarbamoyl)phenylamino )-[1 ,2,4]triazolo[1,5-a ]pyridin-5-yl)ethyl)piperidine-1-

carboxylate as a trifluoroacetic acid salt (40 mg, yield 19%). MS (ESI): mlz 495.1 [M+It. 

[00764] I. 4-(S-(2-Hydroxy-2-(piperidin-4-yl)ethyl)-[1,2,4]triazolo[l,S-a]pyridin-2-

ylamino )-N- methylbenzamide. A mixture of tert-butyl 4-(1-hydroxy-2-(2-( 4-

(methylcarbamoyl)phenylarnino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)ethyl)piperidine-1-

carboxylate ( 40 mg, 0.08 mmol) trifluoroacetic acid salt in methanolic hydrochloride solution 

(2M, 50 mL) was refluxed overnight. The reaction mixture was concentrated in vacuo to give 

4-( 5-(2-hydroxy-2-(piperidin-4-yl)ethyl)-[ 1 ,2,4 ]triazolo [ 1 ,5-a ]pyridin-2-ylamino )-N

methylbenzamide (20 mg, 64% yield) as a hydrochloride salt. 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 7.97 (t, J=8.0 Hz, 1H), 7.90 (d, J=8.4 Hz, 2H), 7.76 (d, J=8.4 Hz, 

2H), 7.69 (d, J=8.8 Hz, 1H), 7.40 (d, J=7.2 Hz, 1H), 4.08 (s, 1H), 3.67 (d, J=12.4 Hz, 1H), 3.48 

(m, 2H), 3.17 (m, 2H), 3.06 (m, 2H), 2.94 (s, 3H), 2.23 (d, J=14.0 Hz, 1H), 2.13 (d, J=13.2 Hz, 

IH), 1.73 (m, 2H); MS (ESI): mlz 394.9 [M+It. 
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Example 93: cis-4-(5-Phenyll-[1,2,4]triazolo[l,S-a]pyridin-2-

ylamino )cyclohexanecarboxamide 

N--..:: ~ 

~--<~-N: 
HzN~ ~I 

0 

[00765] A. Ethyl4-(5-phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-ylamino)

cyclohexanecarboxylate. A solution of 5-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine 

(0.500 g, 2.378 mmol) in 1,2-dichloroethane (9.51 mL) at room temperature was treated with 

ethyl4-oxocyclohexanecarboxylate (0.607 g, 3.57 mmol) and sodium triacetoxyborohydride 

(1.00 g, 4.76 mmol) as well as acetic acid (0.5 mL). The reaction was stirred at room temperature 

overnight. As unreacted starting materials were still present, additional reagents were used and 

stirring was pursued overnight. The reaction was quenched with water and stirred for 5 min. The 

organic phase was separated and dried over magnesium sulfate, and evaporated to dryness. The 

crude was purified by silica gel column chromatography (eluting with 10-20 % ethyl acetate in 

hexanes). Ethyl 4-(5-phenyl-[ 1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )cyclohexanecarboxylate 

(0.5 g, 1.372 mmol, 57.7% yield) was used as a mixture of diastereomers in the subsequent 

hydrolysis step. MS (ESI) mlz 365 [M+1t. 

[00766] B. 4-(5-Phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-ylamino)cyclohexanecarboxylic 

acid. Ethyl4-(5-phenyl-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)cyclohexanecarboxylate (0.5 g, 

1.372 mmol) was suspended in a 3.0 M aqueous solution ofHCl (10 mL) and heated to 60 °C. 

After 2 h, the reaction was complete and the solvents were removed under reduced pressure. 

Crude 4-(5-phenyl-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )cyclohexanecarboxylic acid (0.462 g, 

1.3 72 mmol) was used without further purification. MS (ESI) mlz 3 3 7 [M+ 1 t. 
[00767] C. cis-4-(5-Phenyl-[1,2,4]triazolo[l,S-a]pyridin-2-

ylamino )cyclohexanecarboxamide. At room temperature, 4-( 5-phenyl-[ 1 ,2,4 ]triazolo[ 1 ,5-

a]pyridin-2-ylamino)cyclohexanecarboxylic acid (0.462 g, 1.372 mmol) was dissolved in 

N,N-dimethylformamide (5.49 mL) and treated with 4-methylmorpholine (0.208 g, 2.058 mmol), 

ammonium chloride (0.110 g, 2.058 mmol) and (1H-benzo[d)[1,2,3]triazol-1-

yloxy)tris(dimethylamino)phosphonium hexafluorophosphate(V) (0.910 g, 2.058 mmol). The 
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reaction was stirred at room temperature overnight. The solvent was removed under reduced 

pressure and the crude was partitioned between ethyl acetate and aqueous sodium bicarbonate. 

The organic phase was washed with brine, dried over magnesium sulfate and evaporated to 

dryness. The crude was purified by silica gel column chromatography (eluting with 0-10 % 

methanol in ethyl acetate). Full separation of the 2 diastereomers was effected by semi

preparative HPLC (10-50% acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid over 30 min, 3 injections). The corresponding fractions were collected and 

neutralized with a 1.75 M aqueous solution of potassium carbonate. The most polar component 

was collected as a solid, by filtration after removal of acetonitrile under reduced pressure. The 

solid was washed with water until the pH of the washing became neutral. The material was 

isolated (0.015 g) as a white solid (99.8% pure) associated with the cis isomer based on its 

proton NMR spectrum. 1H NMR (400 MHz, METHANOL-d4) 8 (ppm) 7.95-7.99 (m, 1H), 

7.51-7.60 (m, 2H), 7.36 (dd, J = 8.7, 1.2 Hz, 1H), 7.05 (dd, J = 7.4, 1.3 Hz, 1H), 3.52-3.62 (m, 

1H), 2.17-2.27 (m, 1H), 1.90- 1.97 (m, 1H), 1.55- 1.67 (m, 1H), 1.27-1.38 (m, 1H). The least 

polar component was extracted with ethyl acetate. The extracts were dried over magnesium 

sulfate and evaporated to dryness affording 0.033 g of material associated with the trans isomer 

(98.9 % pure) based on its proton NMR spectrum. 1H NMR ( 400 MHz, METHANOL-d4) 8 

(ppm) 7.93 - 7.99 (m, 2H), 7.48- 7.60 (m, 4H), 7.34- 7.39 (m, 1H), 7.05 (dd, J = 7.3, 1.1 Hz, 

1H), 3.87- 3.93 (m, 1H), 2.30- 2.40 (m, lH), 1.82- 1.99 (m, 4H), 1.64- 1.78 (m, 4H); MS (ESI) 

m/z 336 [M+1t. 

Example 94: (6-(2-(6-Methylpyridin-3-ylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yi)-1H

benzo[d]imidazol-2-yl)methanol 

[00768) A. 4-(2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-nitroaniline. A degassed 

mixture of2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine (2 g, 7.28 mmol), 2-nitro-4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)aniline (2.3 g, 8.74 mmol), sodium carbonate (1.53 g, 

14.4 mmol) and 1,1'-bis(diphenylphosphino)ferrocene palladium dichloride (534 mg, 
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0.728 mmol) in a mixture of dioxane and water (v/v, 3:1,28 mL) was heated at 100 °C under 

nitrogen overnight. The reaction mixture w~s poured into water, and the mixture was extracted 

with ethyl acetate. The combined organic layers were dried over anhydrous sodium sulfate, and 

evaporated under reduced pressure. The residue was purified on silica gel column (eluting with 

10-50% ethyl acetate in petroleum ether) to give 4-(2-bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-

2-nitroaniline (1.38 g, 57% yield) as a solid. MS (ESI): m/z 333.8 [M+1t. 

[00769] B. tert-Butyl4-(2-bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-

nitrophenylcarbamate. A mixture of 4-(2-bromo-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)-2-

nitroaniline (1.2 g, 3.6 mmol), di-tert-butyl dicarbonate (1.96 g, 9 mmol) and N,N

dimethylpyridin-4-amine (144 mg, 1.08 mmol) in dichloromethane (50 mL) was stirred at room 

temperature overnight. The solvent was removed under reduced pressure, and the residue was 

diluted with ethyl acetate. The organic layer was washed with water and brine, dried over 

anhydrous sodium sulfate, and evaporated under reduced pressure. The residue was purified on 

silica gel column (eluting with 10-50% ethyl acetate in petroleum ether) to give tert-butyl4-(2-

bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-nitrophenylcarbamate (1.4 g, 90% yield) as a yellow 

solid. MS (ESI): mlz 433.8 [M+1t. 

[00770] C. tert-Butyl4-(2-(6-methylpyridin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)-2-nitrophenylcarbamate. A degassed solution of tert-butyl 4-(2-bromo-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-yl)-2-nitrophenylcarbamate (440 mg, 0.81 mmol), 6-methylpyridin-3-amine 

(105 mg, 0.93 mmol), tris(dibenzylideneacetone)dipalladium(O) (75 mg, 0.081 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (92 mg, 0.162 mmol) and potassium tert

butoxide (198 mg, 1.62 mmol) in dioxane (20 mL) was heated at 110 °C under nitrogen 

overnight. After cooling to room temperature, the reaction mixture was concentrated, and the 

residue was dissolved in a mixture of dichloromethane and methanol (v/v, 1:1, 20 mL). The 

solids were filtrated, and the filtrate was concentrated. The residue was purified on silica 

gel column (eluting with 10-100% ethyl acetate in petroleum ether) to give tert-butyl4-(2-(6-

methylpyridin-3-ylamino )-[1 ,2,4]triazolo[1 ,5-a]pyridin-5-yl)-2-nitrophenylcarbamate (31 0 mg, 

77% yield). MS (ESI): mlz 462.1 [M+1t. 

[00771] D. 5-(4-Amino-3-nitrophenyl)-N-(6-methylpyridin-3-yl)-[1,2,4]triazolo[1,5-

a]pyridin-2-amine. A solution of tert-butyl4-(2-(6-methylpyridin-3-ylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-nitrophenylcarbamate (310 mg, 0.67 mmol) in a methanolic 
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hydrochloride solution (20 mL, 2 M) was stirred at room temperature until TLC showed the 

starting material was consumed. The solvent was evaporated under reduced pressure to give the 

crude product, which was basitified by addition of sodium bicarbonate solution to pH=8. The 

solution was extracted with ethyl acetate for three times, and the organic layers were dried over 

anhydrous sodium sulfate. After the evaporation under reduced pressure, 5-( 4-amino-3-

nitrophenyl)-N-(6-methylpyridin-3-yl)-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine (190 mg, 75 % 

yield) was obtained as a solid. MS (ESI): m/z 362.1 [M+1t. 

[00772] E. 4-(2-( 6-Methylpyridin-3-ylamino )-[1 ,2,4] triazolo [1 ,5-a] pyridin-5-

yl)benzene-1,2-diamine. A mixture of 5-( 4-amino-3-nitrophenyl)-N-(6-methylpyridin-3-yl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (200 mg, 0.513 mmol), zinc dust (334 mg, 5.13 mmol) and 

ammonium chloride (277 mg, 5.13 mmol) in a mixture oftetrahydrofuran and methanol (v/v, 

1: 1, 40 mL) was stirred at room temperature for 2 h. The mixture was filtered, and filtrate was 

concentrated under reduced pressure. The residue was partitioned between water and ethyl 

acetate, and the aqueous solution was extracted with ethyl acetate for three times. The organic 

layer was washed with brine, dried over sodium sulfate, and concentrated in vacuo to give 

4-(2-(6-methylpyridin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)benzene-1,2-diamine 

(158 mg, 86% yield) as a solid. MS (ESI): mlz 332.1 [M+1t. 

[00773] F. (6-(2-(6-Methylpyridin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-1H

benzo[d]imidazol-2-yl)methanol. A mixture of 4-(2-(6-methylpyridin-3-ylamino)-

[1 ,2,4]triazolo[1,5-a]pyridin-5-yl)benzene-1 ,2-diamine (158 mg, 0.48 mmol) and hydroxyacetic 

acid (145 mg, 1.92 mmol) in 4N hydrochloric acid (30 mL) was refluxed for 24 h. The reaction 

mixture was evaporated under reduced pressure. The residue was purified by reverse-phase 

preparatory HPLC (eluting with 7-37% acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 15 min.) to give (6-(2-(6-methylpyridin-3-ylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)-1H-benzo[d]imidazol-2-yl)methanol as a trifluoroacetic acid salt, which was 

converted to the hydrochloride salt (116 mg, 65% yield) as a solid. 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 9.24 (s, 1H), 8.47 (s, 1H), 8.43 (m, 1H), 8.26 (d, J=9.6 Hz, 1H), 8.01 

(d, J=8.8 Hz, 1H), 7.84 (m, 2H), 7.71 (d, J=9.2 Hz, 1H), 7.39 (d, J=7.6 Hz, 1H), 5.19 (s, 2H), 

2.71 (s, 3H); MS (ESI): mlz 372.1 [M+1t. 
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Example 95: 4-(1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4 ]triazolo[1,5-a]pyridin-5-

yl)ethyl)piperazin-2-one 

N-..;:x HN---{ N p W ONl 
F3C ~NH 

0 

[00774] A. 1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4 ]triazolo[1,5-a ]pyridin-5-

yl)ethanol. A suspension of 5-bromo-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[1 ,5-

a]pyridin-2-amine (1.0 g, 2.80 mmol) in tetrahydrofuran (14 mL) was cooled to -78 °C and 

n-butyllithium in hexanes (2.352 mL, 5.88 mmol) was added drop wise under nitrogen. The 

reddish brown reaction mixture was stirred for 1h at -78 °C and acetaldehyde (0.123g, 0.16 mL, 

2.80 mmol) was added neat to the reaction at -78 °C under nitrogen. The dry ice-bath was 

removed and the reaction mixture was allowed to warm up to room temperature and stirred for 

1 h under nitrogen. Upon completion of reaction as indicated by LCMS the reaction mixture was 

quenched using acetic acid (1.5 mL) in water (20 mL), poured into water/brine, and extracted 

with ethyl acetate several times. The combined organic layer was dried over anhydrous 

magnesium sulfate and concentrated. The crude mixture was purified by chromatography using 

a gradient of 0- 100% ethyl acetate in hexanes to give 1-(2-( 4-(trifluoromethyl)phenylamino )-

[1 ,2,4]triazolo[l ,5-a ]pyridin-5-yl)ethanol as a buff solid (0.384 g, 43 % yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 10.21 (s, IH), 7.90 (d, J= 8.49 Hz, 2H), 7.62- 7.70 (m, 3H), 

7.52- 7.58 (m, 1H), 7.15 (d, J= 7.17 Hz, 1H), 5.84 (d, J= 4.59 Hz, I H), 5.33 (quin, J= 5.87 Hz, 

IH), 1.54 (d, 3H) 10.21 (s, I H), 7.90 (d, J= 8.49 Hz, 2H), 7.62- 7.70 (m, 3H), 7.52- 7.58 (m, 

1H), 7.15 (d, J= 7.17 Hz, 1H), 5.84 (d, J= 4.59 Hz, IH), 5.33 (quin, J= 5.87 Hz, IH), 1.54 (d, 

3H); MS (ESI) mlz 323.29 [M+It. 

[00775] B. 5-(1-Bromoethyl)-N-(4-(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-

a] pyridin-2-amine. To a solution of 1-(2-( 4-(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-

a]pyridin-5-yl)ethanol (0.374 g, 1.160 mmol) in dioxane (20 mL), was added phosphorous 

tribromide (0.328 mL, 3.48 mmol) at room temperature. The reaction mixture was stirred at 

40 oc for 22h. Upon completion of reaction as indicated by LCMS the suspension was cooled to 

room temperature and poured cautiously into sodium bicarbonate solution (100 mL) and 
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extracted with ethyl acetate (200 mL). The organic layer was separated, dried over magnesium 

sulfate and concentrated to give 5-(1-bromoethyl)-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine as a bright yellow solid (0.407g, 91 %yield). 1H NMR 

(400 MHz DMSO-d6) o (ppm) 10.30 (s, 1H), 7.95 (d, J= 8.78 Hz, 2H), 7.62-7.73 (m, 4H), 7.39 

(dd, J=l.76, 6.93 Hz, 1H), 5.94 (q, J= 6.98 Hz, 1H), 2.21 (d, 3H); MS (ESI) m/z 385/387 [Mt 

and [M+2t. 

[00776] C. 4-(1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4 ]triazolo [1,5-a ]pyridin-5-

yl)ethyl)piperazin-2-one. A yellow suspension of 5-(1-bromoethyl)-N-( 4-

(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[l ,5-a]pyridin-2-amine (0.150g, 0.3 89mmol), piperazin-

2-one (0.117g, 1.168mmol) and potassium carbonate (0.538 g, 3.89 mmol) in acetonitrile (5 mL) 

was stirred at 60 °C for 2h under nitrogen. Upon completion of reaction as indicated by LCMS 

the reaction mixture was concentrated to give a yellow solid that was treated with water (8 mL) 

and sonicated. The resulting pale yellow precipitate was collected, rinsed with water (2 mL) and 

dried to give the title compound (96.8% pure, 0.135g, 86% yield). 1H-NMR (400 MHz, 

DMSO-d6) o (ppm) 10.20 (s, 1H), 7.91 (d, J= 8.39 Hz, 2H), 7.81 (br s, 1H), 7.54- 7.69 (m, 4H), 

7.15 (d, J= 7.13 Hz, 1H), 4.57 (q, J= 6.36 Hz, 1H), 3.02-3.26 (m, 4H), 2.68 (br s, 2H), 1.47 (d, 

3H); MS (ESI) mlz 405.39 [M+1t. 

Example 96: (SJ-1-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)piperidin-3-ol 

N~ 
HN-<'N-N'( p (NI 

~C ~OH 

[00777] A. (SJ-1-(2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-

5-yl)piperidin-3-ol. 5-Bromo-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-

amine (0.250 g, 0. 700 mmol) and (S)-piperidin-3-ol hydrochloride (0.193 g, 1.400 mmol) were 

suspended in 1-methyl-2-pyrrolidinone (2 mL), treated with diisopropylethylamine (0.403 mL, 

2.310 mmol) and stirred at 80 °C for 2 days. The brown solution was partitioned between ethyl 

acetate (10 mL) and water (10 mL). The organic layer was separated and concentrated to give a 

brown oil that was purified using reverse-phase preparatory HPLC (20-80 % acetonitrile + 0.1 % 
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trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 30 min). Trifluoroacetic acid was 

removed using a Strata cartridge to give the product as a white solid (0.077 g, 29 % yield). 
1H NMR (400 MHz, DMSO-d6) o (ppm) 10.08 (s, 1H), 7.93 (d, J= 8.54 Hz, 2H), 7.63 (d, 

J=8.64 Hz, 2H), 7.52 (dd, J= 7.81, 8.54 Hz, 1H), 7.16 (dd, J= 0.93, 8.64 Hz, 1H), 6.47 (dd, 

J=0.95, 7.78 Hz, 1H), 4.97 (d, J= 4.69 Hz, 1H), 3.96 (dd, J= 3.64, 11.88 Hz, 1H), 3.73- 3.86 

(m, 2H), 2.85- 2.97 (m, 1H), 2.74 (dd, J= 9.05, 11.01 Hz, 1H), 1.97- 2.07 (m, 1H), 1.84- 1.95 

(m, 1H), 1.65- 1.78 (m, 1H), 1.35- 1.48 (m, 1H). MS (ESI) mlz 378.2 [M+1t. 

Example 97: cis-4-(Methyl(2-(4-(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-

a ]pyridin-5-yl)amino )cyclohexanol 

[00778] A. cis-4-(Methyl(2-( 4-( trifluoromethyl)phenylamino )-[1 ,2,4] triazolo [1 ,5-

a]pyridin-5-yl)amino)cyclohexanol. To a solution/suspension of cis-4-(2-(4-

(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol (70 mg, 

0.179 mmol) in.N,N-dimethylformamide (5 mL) was added sodium hydride (14.31 mg, 

0.358 mmol) The reaction was stirred for 10 minutes then iodomethane (0.012 mL, 0.197 mmol) 

was added. The reaction was stirred overnight then it was checked by LC/MS. In addition to the 

desired product, a by-product (cis-N5-(4-methoxycyclohexyl)- N5-methyl- N2-(4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine) was observed. The reaction 

was filtered through a cartridge filter, and the crude was purified on Dionex HPLC (30-70 % 

acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 35 min).The 

fractions containing the product were loaded on a strata-X column to remove trifluoroacetic acid, 

then methanol was evaporated in vacuo. The solid was dried under vacuum at room temperature. 

cis-4-(Methyl(2-( 4-(trifluoromethyl)phenylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-

yl)amino)cyclohexanol (10 mg, 0.025 mmol, 13.8% yield) was isolated as a white solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 7.90 (d, J= 8.20 Hz, 1H), 7.69 (d, J= 8.59 Hz, 1H), 

7.43 (t, J=8.20 Hz, 1H), 6.76 (d, J= 8.59 Hz, 1H), 6.24 (t, J= 9.18 Hz, 2H), 4.48 (br s, 1H), 3.80 
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(br s, 1H), 3.61 (br s, 1H), 3.35 (br s, 4H), 3.15 (br s, 1H), 2.07 (br s, 1H), 1.78- 1.98 (m, 3H), 

1.42- 1.78 (m, 6H); MS (ESI): rn/z 406.2 [M+1t. 

Example 98: 1-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)-1,4-diazepan-5-one 

[00779] 

N UCF, 
)-_N :e--

N H 

QH 
0 

A. (2-( 4-(Trifluoromethyl)phenylamino )-[1 ,2,4] triazolo [1 ,5-a) pyridin-5-

yl)methyl methanesulfonate. A suspension of (2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methanol (150 mg, 0.487 mmol), in dichloroethane (3 mL) was 

treated with methanesulfonyl chloride (0.113 mL, 1.460 mmol), and triethylamine (0.203 mL, 

1.460 mrnol). The reaction mixture was left to stir for one hour and monitored by TLC. Upon 

consumption of the starting material, the solvent was removed in vacuo and the crude (2-( 4-

(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)methyl methanesulfonate 

(188 mg, 0.487 mmol, 100 %yield) was used for the next step without purification. 

[00780) B.1-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl}-1,4-diazepan-5-one . A suspension of (2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl methanesulfonate (125 mg, 0.324 mrnol) in 

N,N-dimethylformamide (2.5 mL) was added, 1,4-diazepan-5-one (73.9 mg, 0.647 mmol) 

followed by potassium carbonate (334.65 mg, 2.425 mmol). The reaction mixture was heated to 

60 °C for three hours and checked by LC/MS. The reaction mixture was filtered and purified by 

semi-preparative HPLC (20-100% acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, 20 min). 1-((2-( 4-(Trifluoromethyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-yl)methyl)-1,4-diazepan-5-one (96.5 mg, 0.239 mrnol, 73.8% yield) was obtained as 

a white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.18 (s, 1H), 7.91 (d, J= 8.59 Hz, 2H), 

7.47-7.76 (m, 6H), 7.14 (d, J= 7.03 Hz, 1H), 3.98-4.24 (m, 2H), 3.14-3.26 (m, 3H), 

2.68-2.80 (m, 5H). MS (ESI): rn/z 420.1 [M+1t. 
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Example 99: 4-((2-(1H-Pyrrolo[2,3-b]pyridin-5-ylamino)-[1,2,4]triazolo[l,S-a]pyridin-5-

yl)methyl)piperazin-2-one 

N-...;:~ _H N---<'N ~ N h-

N8/J l 
HN b ~NH 

0 

[00781) A. N,N-Di-tert-butoxycarbonyl-5-bromo-[1,2,4]triazolo[l,S-a]pyridin-2-

amine. 5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (2.2 g, 10.33 mmol), di-tert-butyl 

dicarbonate (5.27 mL, 22.72 mmol), 4-(dimethylamino)pyridine (0.126 g, 1.033 mmol), and 

acetonitrile (5 mL) were heated to 60 °C for 1h. The reaction was concentrated and then purified 

by silica gel chromatography (0-80% ethyl acetate in hexanes) to give N,N-di-tert

butoxycarbonyl-5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (3 g, 7.26 mmol, 70.3% yield) 

as a white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.87-7.95 (m, 1H), 7.65 -7.74 (m, 

2H), 1.42 (s, 18H); MS (ESI) mlz 415.2 [M+2t. 

[00782] B. N,N-Di-tert-butoxycarbonyl-5-vinyl-[1,2,4]triazolo[l,S-a]pyridin-2-

amine. N,N-Di-tert-butoxycarbonyl-5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (1.66 g, 

4.02 mmol), tributyl(viny1)stannane (2.55 g, 8.03 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (0.368 g, 0.402 mmol), tri-o-tolylphosphine (0.245 g, 

0.803 mmo1), triethylamine (1.680 mL, 12.05 mmol), and N,N-dimethylformamide (6 mL) were 

combined in a 50 mL round bottom flask with a stirbar. The atmosphere in the vial was removed 

and replaced with nitrogen gas three times. The resulting mixture was stirred vigorously and 

heated at 80 °C under nitrogen for 45 min. The resulting black mixture was purified using flash 

chromatography (Biotage) (5-100% ethyl acetate in hexane) to give impure N,N-di-tert

butoxycarbonyl-5-vinyl-[1,2,4]triazo1o[1,5-a]pyridin-2-arnine as a yellow solid which was 

carried on to the next step without further purification. MS (ESI) mlz 361.2 [M+ It. 

[00783] C. N,N-Di-tert-butoxycarbonyl-5-hydroxymethyl-[1,2,4]triazolo[l,S-

a]pyridin-2-amine. Osmium tetroxide (2.5 % in tert-butanol) (1.209 mL, 0.092 mmol) was 

added to a stirred mixture of N,N-di-tert-butoxycarbonyl-5-vinyl-[1,2,4]triazolo[1,5-a]pyridin-2-

amine (1.66 g, 4.61 mmol) and sodium periodate (2.364 g, 11.05 mmol) in 1,4-dioxane (15 mL), 

tert-butanol (15 mL), and water (15 mL). The resulting mixture was capped and stirred 
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vigorously at room temperature for 3.5 h. The resulting mixture was diluted with 

dichloromethane and water and shaken in a separatory funnel. The layers were separated and the_ 

water layer extracted with dichloromethane. The combined organics were dried over magnesium 

sulfate, filtered, and concentrated on a rotary evaporator. The residue was dissolved in methanol 

(15 mL) and cooled to 0 °C under nitrogen. Sodium borohydride (0.261 g, 6.91 mmol) was 

added and the resulting mixture was stirred at 0 °C under nitrogen for 25 min. Most of the 

solvent was removed on a rotary evaporator. The residue was dissolved in dichloromethane and 

purified using flash chromatography (Biotage) (10-90% ethyl acetate in hexane) to give 

N, N-di -tert-butoxycarbonyl-5 -hydroxymethyl-[ 1 ,2, 4 ]triazolo[ 1 ,5-a ]pyridin-2-amine (0. 65 6 g, 

1.800 mmol, 39% yield) as a colorless foam-solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 

7.74-7.82 (m, 2H), 7.27-7.33 (m, 1H), 5.90 (br s, 1H), 4.89 (s, 2H), 1.41 (s, 18H); MS (ESI) 

mlz 225 [M+1t. 

[00784) D. N,N-Di-tert-butoxycarbonyl-5-((3-oxopiperazinyl)methyl)-

[1,2,4]triazolo[l,5-a]pyridin-2-amine. Methanesulfonic anhydride (0.374 g, 2.147 mmol) was 

added to a stirred solution of N,N-di-tert-butoxycarbonyl-5-hydroxymethyl-[1,2,4]triazolo[1,5-

a]pyridin-2-amine (0.652 g, 1.789 mmol) and N,N-diisopropylethylamine (0.935 mL, 5.37 

mmol) in dichloromethane (15 mL). The resulting light yellow solution was stirred at room 

temperature under nitrogen for 30 min and then piperazin-2-one (0.269 g, 2.68 mmol) was 

added. The resulting mixture was stirred and heated at 50 °C under a reflux condenser under 

nitrogen for 5.5 h. The resulting mixture was purified using flash chromatography (Biotage) 

(0-10% methanol in dichloromethane) to give the desired product (0.764 g, 1.711 mmol, 96% 

yield) as a white foam-solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 7.71 - 7.83 (m, 3H), 7.31 

(dd, J=1.37, 6.83 Hz, 1H), 4.08 (s, 2H), 3.17- 3.23 (m, 2H), 3.14 (s, 2H), 2.74 (t, J = 5.47 Hz, 

2H), 1.40 (s, 18H); MS (ESI) mlz 447.3 [M+1t. 

[00785) E. 4-((2-Amino-[1,2,4]triazolo[1,5-a)pyridin-5-yl)methyl)piperazin-2-one. 

Trifluoroacetic acid (2.55 mL, 33.1 mmol) was added to a stirred solution of N,N-di-tert

butoxycarbonyl-5-((3-oxopiperazinyl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.740 g, 

1.657 mmol) in dichloromethane (18.5 mL). The resulting solution was capped and stirred at 

room temperature for 23 h. Most of the solvent was removed on a rotary evaporator. The 

residue was loaded onto two 5 g Strata X-C ion exchange columns from Phenomenex. The 

columns were washed successively with acetonitrile, water, acetonitrile, methanol, and then 
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10 % ammonium hydroxide in methanol. The product came off with the 1 0 % ammonium 

hydroxide in methanol eluent. The 10 % ammonium hydroxide in methanol eluent from both 

runs was concentrated on a rotary evaporator and dried under high vacuum at 40 octo give the 

desired product (0.406 g, 1.649 mmol, 97 %) as a white solid. 1H NMR (400 MHz, DMSO-d6) 

()(ppm) 7.82 (br s, 1H), 7.43 (dd, J= 7.42, 8.59 Hz, 1H), 7.28 (d, J= 8.59 Hz, 1H), 6.92 (d, 

J=7.03 Hz, 1H), 6.03 (s, 2H), 3.94 (s, 2H), 3.21 (br s, 2H), 3.12 (s, 2H), 2.71 (t, 2H); MS (ESI) 

mlz 247.3 [M+1t. 

[00786] F. 4-( (2-(1-Tosyl-1H-pyrrolo [2,3-b] pyridin-5-ylamino )-[1,2,4] triazolo [1 ,S-

a ]pyridin-5-yl)methyl)piperazin-2-one. A mixture of tris( dibenzylideneacetone )dipalladium(O) 

(0.019 g, 0.020 mmol) and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.023 g, 

0.041 mmol) in 1,4-dioxane (1.25 mL) was added to 5-bromo-1-tosyl-1H-pyrrolo(2,3-b]pyridine 

(0.086 g, 0.244 mmol), 4-((2-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperazin-2-one 

(0.050 g, 0.203 mmol), and cesium carbonate (0.265 g, 0.812 mmol) in a 1 dram vial with a 

stirbar. Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred 

vigorously, and heated at 100 °C for 2 h 20 min. The resulting mixture was diluted with 

acetonitrile, filtered, and purified using reverse-phase semi-preparatory HPLC (1 0-70 % 

acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 34 min). 

Fractions containing the desired product were combined and loaded onto a Strata X-C ion 

exchange column from Phenomenex. The column was washed successively with water, 

acetonitrile, methanol, and then 5 % ammonium hydroxide in methanol. The product came off 

with the 5 % ammonium hydroxide in methanol eluent and was concentrated on a rotary 

evaporator and dried under high vacuum at 40 octo give the desired product (0.062 g, 

0.116 mmol, 57% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) ()(ppm) 9.91 (s, 1H), 

8.59 (s, 1H), 8.48 (s, 1H), 7.97 (d, J= 7.81 Hz, 2H), 7.77-7.88 (m, 2H), 7.56-7.64 (m, 1H), 

7.49-7.56 (m, 1H), 7.42 (d, J= 7.81 Hz, 2H), 7.10 (d, J= 7.03 Hz, 1H), 6.82 (d, J= 3.90 Hz, 

1H), 4.08 (s, 2H), 3.13- 3.27 (m, 4H), 2.77 (br s, 2H), 2.34 (s, 3H); MS (ESI) mlz 517.1 [M+1t. 

[00787] G. 4-((2-(1H-Pyrrolo[2,3-b]pyridin-5-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-

5-yl)methyl)piperazin-2-one. Sodium hydride (0.027 g, 1.142 mmol) was added to a stirred 

mixture of 4-((2-(1-tosyl-1H-pyrrolo[2,3-b ]pyridin-5-ylamino )-[1 ,2,4]triazolo[1 ,5-a]pyridin-5-

yl)methyl)piperazin-2-one (0.059 g, 0.114 mmol) and methylamine (1.142 mL, 2.284 mmol, 2M 

solution in tetrahydrofuran) in 1,4-dioxane (6 mL). The resulting cloudy mixture was heated at 
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40 °C under a reflux condenser under nitrogen for 2 h, then at 55 °C for 18 h, then at 70 oc for 

5 h. Methanol (1 mL) and 1-methyl-2-pyrrolidinone (1 mL) were added to improve the 

solubility of the starting material. The resulting cloudy mixture was heated at 70 °C under a 

reflux condenser under nitrogen for 1 h. The resulting clear yellow solution was cooled to room 

temperature and trifluoroacetic acid (0.088 mL, 1.142 mmol) was added. Most ofthe solvent 

was removed on a rotary evaporator. The residue was dissolved in methanol, filtered, and 

purified using reverse-phase semi-preparatory HPLC (5-40% acetonitrile+ 0.1% trifluoroacetic 

acid in water + 0.1% trifluoroacetic acid, over 34 min). Fractions containing the desired product 

were loaded onto a Strata X-C ion exchange column from Phenomenex. The column was 

washed successively with water, acetonitrile, methanol, and then 5% ammonium hydroxide in 

methanol. The product carne off with the 5 % ammonium hydroxide in methanol eluent and was 

concentrated on a rotary evaporator and dried under high vacuum at 40 °C to give the desired 

product (0.019 g, 0.052 mmol, 46% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 11.42 (br s, 1H), 9.52 (s, 1H), 8.45 (d, J= 2.34 Hz, 1H), 8.42 (d, J= 2.34 Hz, 1H), 7.83 

(s, 1H), 7.53 - 7.62 (m, 1H), 7.50 (d, J = 8.59 Hz, 1H), 7.40 (t, J = 2.73 Hz, iH), 7.06 (d, 

J=7.03 Hz, 1H), 6.40 (br s, 1H), 4.08 (s, 2H), 3.23 (br s, 2H), 3.19 (s, 2H), 2.78 (t, 2H); 

MS (ESI) mlz 363.3 [M+1t. 

Example 100: N-Methyl-4-(5-(2-(piperidin-4-yl)ethyl)-[1,2,4]triazolo[1,5-a)pyridin-2-

ylamino )benzamide 

[00788] A. tert-Butyl 4-(2-(6-(tert-butoxycarbonylamino )pyridin-2-yl)-1-

(methylsulfonyloxy)ethyl)piperidine-1-carboxylate. To a solution of tert-butyl4-(2-(6-(tert

butoxycarbonylamino )pyridin-2-yl)-1-hydroxyethyl)piperidine-1-carboxylate ( 400 mg, 

0.95 mmol) and triethylamine (191 mg, 1.9 mmol) in dichloromethane (10 mL) was added 

dropwise methanesulfonyl chloride (130 mg, 1.14 mmol) in ice bath, and the reaction mixture 

was stirred at 0 °C for 30 min. Iced water (10 mL) was added, and the organic phase was 

separated. The aqueous phase was extracted with dichloromethane (1 0 mLx2). The combined 

organic layers were washed with brine, dried over sodium sulfate, and evaporated under reduced 
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pressure to give tert-butyl4-(2-(6-(tert-butoxycarbonylamino )pyridin-2-yl)-1-

(methylsulfonyloxy)ethyl)piperidine-1-carboxylate ( 420 mg, 88 % yield) as yellow oil. 

MS (ESD: m/z 500.3 [M+It. 

[00789] B. tert-Butyl4-(2-(6-(tert-butoxycarbonylamino)pyridin-2-

yl)vinyl)piperidine-1-carboxylate. To a stirred solution of sodium hydride (51 mg, 1.26 mmol) 

in isopropanol (10 mL) was added dropwise a solution of tert-butyl4-(2-(6-(tert

butoxycarbonylamino )pyridin-2-yl)-1-(methylsulfonyloxy)ethyl)piperidine-1-carboxylate 

(420 mg, 0.84 mmol) in isopropanol (10 mL) at 0 °C under nitrogen. After stirring for 30 min at 

0 °C, the mixture was warmed to room temperature and stirred overnight. The mixture was 

poured into water (50 mL), and the mixture was extracted with ethyl acetate (20 mLx4). The 

combined organic layers were washed with brine, dried, and concentrated to give tert-butyl 4-(2-

(6-(tert-butoxycarbonylamino)pyridin-2-yl)vinyl)piperidine-1-carboxylate (300 mg, 88% yield) 

as an oil. MS (ESI): m/z 404.1 [M+ It. 

[00790] C. tert-Butyl4-(2-(6-(tert-butoxycarbonylamino)pyridin-2-

yl)ethyl)piperidine-1-carboxylate. A mixture of tert-butyl4-(2-(6-(tert

butoxycarbonylamino)pyridin-2-yl)vinyl)piperidine-1-carboxylate (300 mg, 0.74 mmol) and 

palladium on activated carbon (10% w/w, 50 mg) in methanol (5 mL) was hydrogenated under 

1 atmosphere of hydrogen overnight. The catalyst was filtered off and the filtrate was 

concentrated to give tert-butyl4-(2-(6-(tert-butoxycarbonylamino)pyridin-2-yl)ethyl)piperidine-

1-carboxylate (250 mg, 83% yield). MS (ESI): mlz 406.0 [M+It. 

[00791] D. 6-(2-(Piperidin-4-yl)ethyl)pyridin-2-amine. A solution of tert-butyl4-(2-(6-

(tert-butoxycarbonylamino )pyridin-2-yl)ethyl)piperidine-1-carboxylate (250 mg,.0.61 mmol) in 

methanolic hydrochloride solution (2M, 5 mL) was stirred for 2 h. The reaction mixture was 

concentrated in vacuo to give 6-(2-(piperidin-4-yl)ethyl)pyridin-2-amine, which was used in the 

next step without further purification. 

[00792] E. tert-Butyl4-(2-(6-aminopyridin-2-yl)ethyl)piperidine-1-carboxylate. A 

mixture of 6-(2-(piperidin-4-yl)ethyl)pyridin-2-amine (126 mg, 0.61 mmol), di-tert-butyl 

dicarbonate (132 mg, 0.61 mrnol), and triethylamine (123 mg, 1.22 mmol) in dichloromethane 

( 5 mL) was stirred at room temperature overnight. Water was added, the mixture was extracted 

with dichloromethane, and the combined organic layers were washed with brine, dried over 

sodium sulfate, and evaporated under reduced pressure. The crude product was purified on silica 
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gel column (eluting with 50% ethyl acetate in petroleum ether) to give tert-butyl4-(2-(6-

aminopyridin-2-yl)ethyl)piperidine-1-carboxylate (150 mg, 80% yield) as a solid. 1H NMR 

(400 MHz, CHLOROFORM-d) 8 (ppm) 7.33 (t, J=8.0 Hz, 1H), 6.44 (d, J=7.6 Hz, 1H), 6.31 (d, 

J=8.4 Hz, 1H), 4.78 (s, 2H), 4.01 (s, 2H), 2.59 (m, 4H), 1.57 (m, 4H), 1.38 (s, 10H), 1.08 (m, 

2H). 

[00793] F. tert-Butyi 4-(2-(6-(3-( ethoxycarbonyl)thioureido )pyridin-2-

yl)ethyl)piperidine-1-carboxylate. A mixture of tert-butyl4-(2-(6-aminopyridin-2-

yl)ethyl)piperidine-1-carboxylate (150 mg, 0.49 mmol) and 0-ethyl carbonisothiocyanatidate 

(64 mg, 0.49 mmol) in dioxane (5 mL) was stirred at room temperature for 5 h. The mixture was 

evaporated to afford tert-butyl4-(2-(6-(3-(ethoxycarbonyl)thioureido)pyridin-2-

yl)ethyl)piperidine-1-carboxylate (213 mg, 99% yield) as a white solid, which was used in the 

next step without further purification. 

[00794] G. tert-Butyl4-(2-(2-amino-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)ethyl)piperidine-1-carboxylate. To a solution of N,N-diethylisopropylamine (189 mg, 

1.4 mmol) and hydroxylamine hydrochloride (169 mg, 2.4 mmol) in a mixture of ethanol and 

methanol (10 mL, 1 :1) was added tert-butyl4-(2-(6-(3-(ethoxycarbonyl)thioureido)pyridin-2-

yl)ethyl)piperidine-1-carboxylate (213 mg, 0.49 mmol), and the reaction mixture was stirred at 

room temperature for 2 h, and at 70 °C for 5 h. The volatiles were removed under reduced 

pressure, and the residue was diluted with water. The aqueous phase was extracted with 

dichloromethane. The combined organic layers were washed with brine, dried over sodium 

sulfate, and evaporated under reduced pressure to give tert-butyl 4-(2-(2-amino

[1,2,4]triazolo[1,5-a]pyridin-5-yl)ethyl)piperidine-1-carboxylate (150 mg, 88% yield) as a solid. 

MS (ESI): m/z 346.0 [M+1t. 

[00795] H. tert-Butyi 4-(2-(2-( 4-(methylcarbamoyl)phenylamino )-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)ethyl)piperidine-1-carboxylate. A degassed mixture of tert-butyl4-(2-(2-. 

amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)ethyl)piperidine-1-carboxylate (120 mg, 0.36 mmol), 

4-iodo-N-methylbenzamide (113 mg, 0.43 mmol), tris(dibenzylideneacetone)dipalladium(O) 

(16 mg, 0.02 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (21 mg, 0.044 mmol) 

and cesium carbonate (87 mg, 0.72 mmol) in dioxane (5 mL) was heated at 100 °C under 

nitrogen overnight. The reaction mixture was quenched with water (30 mL), and the mixture 

was extracted with ethyl acetate (15 mLx3). The combined organic layer was dried over sodium 
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sulfate, and filtered. The filtrate was evaporated under reduced pressure, and the residue was 

purified by reverse-phase preparatory HPLC (50-72 % acetonitrile + 0.1 % trifluoroacetic acid in 

water+ 0.1 % trifluoroacetic acid, over 20 min.) to give tert-butyl 4-(2-(2-( 4-

(methylcarbarnoyl)phenylarnino )-[1 ,2,4]triazolo[ 1 ,5-a ]pyridin-5-yl)ethyl)piperidine-1-

carboxylate (60 mg, 35% yield) as a solid. MS (ESI): mlz 479.0 [M+ It. 

[00796] I. N-Methyl-4-(5-(2-(piperidin-4-yl)ethyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )benzamide. A solution of tert-butyl 4-(2-(2-( 4-(methylcarbarnoyl)phenylarnino )-

[1 ,2,4]triazolo[l ,5-a ]pyridin-5-yl)ethyl)piperidine-1-carboxylate (60 mg, 0.12 mmol) in • 
methanolic hydrochloride solution (2M, 5 mL) was stirred overnight. The reaction mixture was 

concentrated in vacuo, and the residue was washed with ethyl ether to give N-methyl-4-(5-(2-

(piperidin-4-yl)ethyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylarnino)benzarnide (23 mg, 48% yield) as 

a solid. 1H NMR (400 MHz, METHANOL-d4) 8 (ppm) 7.81 (m, 4H), 7.59 (m, lH), 7.45 (m, 

lH), 6.98 (d, J=6.8 Hz, lH), 3.42 (m, 2H), 3.02 (m, 2H), 2.94 (s, 3H), 2.15 (d, J=13.2 Hz, 2H), 

1.93 (m, 2H), 1.80 (s, lH), 1.50 (m, 2H); MS (ESI): mlz 379.2 [M+lt. 

Example 101: 4-(5-((3-Hydroxycyclopentyl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )-N-methylbenzamide 

0 Nn r-IOH 

-~>--o--N~t~-V 
H 

[00797] A. tert-Butyl 6-((3-oxocyclopentyl)methyl)pyridin-2-ylcarbamate. To a 

stirred solution of tert-butyl6-methylpyridin-2-ylcarbarnate (1.25 g, 6.01 mmol) in 

tetrahydrofuran (20 mL) was added dropwise a solution of n-butyllithium in hexane (6.00 mL, 

2.5 M) at -78 °C under nitrogen for 1 h. After addition was complete, the reaction mixture was 

warmed to room temperature over 1 h, and cooled to -78 °C. A solution of cyclopent-2-enone 

(591 mg, 7.21 mmol) in tetrahydrofuran (10 mL) was added dropwise into the mixture at -78 °C, 

and the reaction mixture was warmed to room temperature and stirred overnight. Aqueous 

ammonium chloride solution was added slowly, and the mixture was extracted with ethyl acetate 

(30 mLx3). The combined organic layers were washed with brine (50 mL), dried over sodium 

sulfate, and concentrated under reduced pressure to give the crude product, which was purified 
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on silica gel column (eluting with 10% ethyl acetate in petroleum ether) to give tert-butyl 6-((3-

oxocyclopentyl)methyl)pyridin-2-ylcarbamate (750 mg, 43% yield) as an oil. 1H NMR 

(400 MHz, CHLOROFORM-d) o (ppm) 7.75 (d, J=8.4 Hz, 1H), 7.58 (t, J=7.6 Hz, 1H), 7.18 
Q.· 

(br s, lH), 6.78 (d, J=7.2 Hz, 1H), 2.77 (d, J=6.0 Hz, 2H), 2.60 (m, 1H), 2.33 (m, 2H), 2.16 (m, 

2H), 1.97 (m, 1H), 1.68 (m, 1H), 1.52 (s, 9H). 

[00798] B. tert-Butyl 6-((3-hydroxycyclopentyl)methyl)pyridin-2-ylcarbamate. A 

mixture of tert-butyl 6-((3-oxocyclopentyl)methyl)pyridin-2-ylcarbamate (700 mg, 2.41 mmol) 

and sodium borohydride (183 mg, 4.83 mmol) in tetrahydrofuran (10 mL) was refluxed for 0.5 h. 

The reaction mixture was concentrated in vacuo, and the residue was diluted with ethyl acetate. 

The organic layer was washed with brine and concentrated under reduced pressure to give tert

butyl 6-((3-hydroxycyclopentyl)methyl)pyridin-2-ylcarbamate (580 mg, 82% yield) as a solid. 
1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.71 (d, J=8.4 Hz, 1H), 7.55 (t, J=8.0 Hz, 1H), 

7.18 (br s, 1H), 6~ 78 (dd, J1=2.4 Hz, h=7.2 Hz, 1H), 4.43 (m, 1H), 2.73 (d, J=7.6 Hz, 1H), 2.64 

(m, lH), 2.60-2.30 (m, 1H), 1.76 (m, 2H), 1.69 (m, 4H), 1.50 (s, 9H), 1.42 (m, 1H). 

[00799] C. 3-((6-Aminopyridin-2-yl)methyl)cyclopentanol. A solution of tert-butyl 6-

((3-h.ydroxycyclopentyl)methyl)pyridin-2-ylcarbamate (570 mg, 1.95 mmol) in methanolic 

hydrochloride solution (2M, 10 mL) was stirred for 2 h. The reaction mixture was concentrated 

in vacuo to give 3-((6-aminopyridin-2-yl)methyl)cyclopentanol (350 mg, 93 %yield) as an oil. 

(00800] D. Intermediate A. A mixture of3-((6-aminopyridin-2-yl)methyl)cyclopentanol 

(350 mg, 1.82 mmol) and 0-ethyl carbonisothiocyanatidate (263 mg, 2.00 mmol) in dioxane 

(10 mL) was stirred at room temperature for 5 h. The solvent was removed under reduced 

pressure to afford intermediate A (500 mg), which was used in the next step without further 

purification. 

(00801] E. 3-((2-Amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)cyclopentanol. To a 

solution of N, N-diethylisopropy1amine (704 mg, 5.46 mmol) and hydroxylamine hydrochloride 

(628 mg, 9.1 mmol) in a mixture of ethanol and methanol (10 mL, 1 :1) was added intermediate 

A (500 mg), and the reaction mixture was stirred at room temperature for 2 h and at 70 °C for · 

5 h. The volatiles were removed under reduced pressure, and the residue was diluted with water, 

the aqueous phase was extracted with dichloromethane. The combined organic layers were 

wasb.ed with brine, dried over sodium sulfate, and evaporated under reduced pressure to give 

3-((2-amino-[1 ,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)cyclopentanol (300 mg, 71 %yield for 
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two steps) as a solid. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.52 (m, 2H), 6.72 (d, 

J=7.6 Hz, 1H), 4.60 (br s, 2H), 4.45-4.35 (m, 1H), 3.33-3.05 (m, 2H), 2.85-2.56 (m, 1H), 2.01 

(m, 2H), 1.80-1.53 (m, 3H), 1.40-1.32 (m, 1H). 

[00802] , F. 4-(5-((3-Hydroxycyclopentyl)methyl)-[1,2,4]triazolo[l,S-a]pyridin-2-

ylamirio )-N-methylbenzamide. A degassed mixture of 3-((2-amino-[1 ,2,4 ]triazolo[1 ,5-

a ]pyridin-5-yl)methyl)cyclopentanol (280 mg, 1.2 mmol), 4-iodo-N-methylbenzamide ( 4 73 mg, 

1.81 mmol), tris(dibenzylideneacetone)dipalladium (0) (110 mg, 0.12 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (140 mg, 0.24 mmol) and cesium cabonate 

(784 mg, 2.41 mmol) in dioxane (5 mL) was heated at 100 °C under nitrogen for 5 h. The 

reaction mixture was quenched with water, and the aqueous layer was extracted with ethyl 

acetate. The organic layer was dried over sodium sulfate, and filtered. The filtrate was 

evaporated under reduced pressure, and the residue was purified by reverse-phase preparatory 

HPLC (eluting with 44-74% acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 20 min.) to give 4-(5-((3-hydroxycyclopentyl)methyl)

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N-methylbenzamide as a trifluoroacetic acid salt. After 

preparative chiral super fluid chromatography (eluting with supercritical C02: isopropyl alcohol 

55:45 at 50mL/min, column AD 250mm*20mm,10um) two diastereomers were obtained: 

diastereomer 1 (20 mg, as hydrochloride salt): 1H NMR (400 MHz, METHANOL-d4) o (ppm) 

7.82 (m, 4H), 7.57 (t, J=7.2 Hz, 1H), 7.42 (d, J=9.2 Hz, 1H), 6.94 (d, J=7.2 Hz, 1H), 4.86-4.70 

(m, 1H), 3.33 (m, 2H), 2.98 (s, 3H), 2.70 (m, 1H), 2.10 (m, 1H), 2.01 (m, 1H), 1.85 (m, 2H), 

1.66 (m, 1H), 1.41 (m, 1H), 1.33 (m, 1H), 1.20 (m, 1H); MS (ESI): mlz 366.1 [M+1t; and 

diastereomer 2 (15 mg, as a hydrochloride salt): 1H NMR (400 MHz, METHANOL-d4) o (ppm) 

8.10 (t, J=8.4 Hz, 1H), 7.93 (d, J=8.4 Hz, 2H), 7.79 (m, 3H), 7.52 (d, J=7.2 Hz, 1H), 4.41-4.22 

(m, 1H), 3.41-3.21 (m, 2H), 2.95 (s, 3H), 2.68 (m, 1H), 2.20-2.00 (m, 2H), 1.90 (m, 2H), 1.62 

(m, 1H), 1.49 (m, 1H); MS (ESI): mlz 366.1 [M+1t. 
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Example 102: 4-((2-(6-( 4-Hydroxypiperidin-1-yl)pyridin-3-ylamino )-[1,2,4] triazolo [1,5-

a] pyridin-5-yl)methyl)piperazin-2-one 

N~ . _HN-<'N-Nl 
0 Nl 0 )-NH 

HO 

[00803] A. (2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methanol. A stirred mixture 

of2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine (0.504 g, 1.820 mmol) in tetrahydrofuran (20 mL) 

was heated briefly with a heat gun under nitrogen until most of the solids dissolved. The 

resulting light yellow mixture was cooled with a dry ice-acetone bath under nitrogen. 

n-Butyllithium (1.194 mL, 1.911 mmol, 1.6 Min hexane) was added dropwise slowly via 

syringe. During the addition the reaction became darker and darker yellow and then became red

brown colored. After 10 min .N,N-dimethylformamide (1.410 mL, 18.20 mmol) was added. The 

cold bath was removed and the resulting mixture was warmed to 0 °C over 15 min. Water 

(5 mL) was added and the resulting mixture was stirred vigorously at room temperature for 

15 min. The resulting red-brown mixture was diluted with water and ethyl acetate, shaken in a 

separatory funnel, and the layers were separated. The organics were washed with brine, dried 

over magnesium sulfate, filtered, and concentrated on a rotary evaporator. The residue was 

purified using flash chromatography (Biotage) (0-15 % methanol in dichloromethane) to give an 

impure red-brown solid. MS (ESI) m/z 257.9 [Mt, 259.7 [M+2t. A stirred mixture of impure 

2-bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carbaldehyde (0.233 g, 1.031 mmol) in ethanol 

(12 mL) was heated briefly with a heat gun until all the solids had dissolved. The resulting 

solution was cooled to 0 °C under nitrogen. Sodium borohydride (0.047 g, 1.237 mmol) was 

added and the resulting mixture was stirred vigorously at 0 °C under nitrogen for 30 min. The 

resulting orange mixture was purified using reverse-phase flash chromatography (Biotage) 

(10-100% acetonitrile in water). Fractions containing the desired product were combined and 

the solvent was removed on a rotary evaporator. The residue was dried under high vacuum at 

40 °C to give the desired product (0.092 g, 0.403 mmol, 22% yield over two steps) as a white 
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solid with some yellow impurity. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.70-7.85 (m, 2H), 

7.28 (d, J= 7.03 Hz, 1H), 5.92 (s, 1H), 4.90 (s, 2H); MS (ESI) m/z 228.0 [Mt, 229.9 [M+2t. 

[00804] B. 4-((2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-S-yl)methyl)piperazin-2-one. 

Methanesulfonic anhydride (0.083 g, 0.479 mmol) was added to a stirred solution of(2-bromo

[1,2,4]triazolo[1 ,5-a]pyridin-5-yl)methanol (0.095 g, 0.417 mmol) and N,N

diisopropylethylamine (0.218 mL, 1.250 mmol) in N,N-dimethylformamide (2.5 mL). The 

resulting clear yellow solution was capped and stirred at.room temperature. After 40 min more 

methanesulfonic anhydride (18 mg, 0.103 mmol) was added. The resulting clear yellow solution 

was capped and stirred at room temperature for an additional30 min. Piperazin-2-one (0.092 g, 

0.916 mmol) was added and the resulting clear yellow solution was sealed and stirred at 50 °C 

for 3.5 h. The resulting mixture was purified using flash chromatography (Biotage) (0-15% 

methanol in dichloromethane) to give the desired product (0.121 g,0.390 mmol, 94% yield) as a 

white solid with some yellow impurity: 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 7.84 (br s, 1H), 

7.72- 7.80 (m, 2H), 7.26- 7.34 (m, 1H), 4.08 (s, 2H), 3.18- 3.26 (m, 2H), 3.16 (s, 2H), 

2.69-2.79 (m, 2H); MS (ESI) mlz 310.0 [Mt, 311.8 [M+2t. 

[00805] C. 4-( (2-( 6-( 4-Hydroxypiperidin-1-yl)pyridin-3-ylamino )-[1 ,2,4 ]triazolo [1 ,S

a ]pyridin-5-yl)methyl)piperazin-2-one. A mixture of tris( dibenzylideneacetone )dipalladium(O) 

(0.035 g, 0.038 mmol) and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.044 g, 

0.075 mmol) in 1,4-dioxane (2.5 mL) was heated briefly with a heat gun until most ofthe solids 

had dissolved and then added to 6-( 4-(tert-butyldimethylsilyloxy)piperidin-1-yl)pyridin-3-amine 

(0.122 g, 0.396 mmol), 4-((2-bromo-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)methyl)piperazin-2-one 

(0.117 g, 0.377 mmol), and finely ground cesium carbonate (0.504 g, 1.547 mmol) in a sealable 

vessel with a stirbar. Nitrogen was blown in to blow out air. The resulting mixture was sealed, 

stirred vigorously, and heated at 100 °C for 3.5 h. While still hot, the resulting green mixture 

was diluted with dimethyl sulfoxide and methanol, filtered, and concentrated on a rotary 

evaporator. The residue was taken up in hot dimethyl sulfoxide and methanol, filtered, and 

purified using reverse-phase preparatory HPLC (1 0-70 % acetonitrile + 0.1% trifluoroacetic acid 

in water+ 0.1% trifluoroacetic acid, over 30 min). Fractions containing the desired product were 

loaded onto a Strata X-C ion exchange column from Phenomenex. The column was washed 

successively with water, acetonitrile, methanol, and then 5% ammonium hydroxide in methanol. 

The product came off with the 5 % ammonium hydroxide in methanol eluent and was 
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concentrated on a rotary evaporator and dried under high vacuum at 40 °C. 6 M HCl in water 

(0.206 mL, 1.239 mmol) was added to a stirred mixture of the solids from above in ethanol 

(10 mL) at 40 °C. The resulting mixture was stirred vigorously and heated at 40 °C under a 

reflux condenser under nitrogen for 30 min and then at 50 °C under a reflux condenser under 

nitrogen for 2.5 h. The resulting mixture was cooled to room temperature. Fine solids were 

collected by vacuum filtration through a pipette filter, washed with methanol, and dried under 

high vacuum to give the desired product (0.132 g, 0.288 mmol, 97 % yield as the hydrochloride 

salt) as an off-white solid. 1H NMR (400 MHz, DMSO-d6 and D20) o (ppm) 8.52 (d, J=2.73 Hz, 

1H), 8.07 (dd, J= 2.73, 10.15 Hz, 1H), 7.57-7.69 (m, 2H), 7.41 (d, J= 9.76 Hz, 1H), 7.24 (dd, 

J=1.37, 6.83 Hz, 1H), 4.55 (s, 2H), 3.82 (dt, J= 4.25, 8.30 Hz, 3H), 3.62 (s, 2H), 3.22-3.41 (m, 

6H), 1.81- 1.94 (m, 2H), 1.40- 1.55 (m, 2H); MS (ESI) m/z 423.3 [M+1t. 

Example 103: N 2 -(3-methyl-lH-indazol-6-yl)- N5 -((tetrahydro-2H-pyran-4-yl)methyl)

[1,2,4]triazolo[l,5-a]pyridine-2,5-diamine 

N~ 
HN-(~-N'( 

Hz:P H6 
0 

[00806] A. N5-((Tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[l,5-a]pyridine-

2,5-diamine. 5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (1.00 g, 4.69 mmol), potassium 

carbonate (1.362 g, 9.86 mmol), and (tetrahydro-2H-pyran-4-yl)methanamine (1.081 g, 

9.39 mmol) were combined in a sealable vessel with a stirbar. Nitrogen gas was blown in to 

blow out air. The resulting mixture was sealed, stirred vigorously, and heated at 120 °C for 18 h. 

Water (10 mL) was added and the resulting mixture was capped and shaken. Solids were 

collected by vacuum filtration, washed with water and diethyl ether, and dried under high 

vacuum at 40 °C to give the desired product (1.079 g, 4.36 mmol, 93% yield) as a white solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 7.26 (t, J= 8.39 Hz, 1H), 6.44-6.57 (m, 2H), 6.00 (d, 

J=7.81 Hz, 1H), 5.76 (s, 2H), 3.84 (dd, J= 2.73, 11.32 Hz, 2H), 3.25 (td, J= 1.95, 11.52 Hz, 

2H), 3.18 (t, J= 6.64 Hz, 2H), 1.82- 1.98 (m, 1H), 1.61 (dd, J= 1.76, 12.69 Hz, 2H), 1.15- 1.30 

(m, 2H); MS (ESI) mlz 248.3 [M+1t. 
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[00807] B. N 2 -(3-Methyl-1-tosyl-lH-indazol-6-yl)-N5 -((tetrahydro-2H-pyran-4-

yl)methyl)-[1,2,4]triazolo[l,S-a]pyridine-2,5-diamine. A mixture of 

tris( dibenzylideneacetone )dipalladium(O) (0.074 g, 0.081 mmol) and 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.094 g, 0.162 mmol) in 1,4-dioxane (4 mL) 

was heated briefly with a heat gun until most of the solids had dissolved and then added to 

6-bromo-3-methyl-1-tosyl-1H-indazole (0.295 g, 0.809 mmol), N5-((tetrahydro-2H-pyran-4-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine (0.200 g, 0.809 mmol), and finely ground 

cesium carbonate (1.080 g, 3.32 mmol) in a sealable vessel with a stirbar. Nitrogen was blown 

in to blow out air. The resulting mixture was sealed, stirred vigorously, and heated at 100 oc for 

3.5 h. The resulting green mixture was cooled to room temperature. Water (10 mL) was added 

with vigorous stirring. Solids were collected by vacuum filtration and washed thoroughly with 

water. The solids were taken up in dimethyl sulfoxide and methanol. The resulting mixture was 

heated with a heat gun and then quickly filtered. The filtrate was capped and let stand at room 

temperature for 30 min. Solids were collected by vacuum filtration, washed with methanol and 

diethyl ether, and dried under high vacuum at 40 °C to give the desired product (0.345 g, 

0.649 mmol, 80% yield) as an off-white solid. 1H NMR (400 MHz, DMSO-d6) 3 (ppm) 10.12 

(s, 1H), 8.95 (d, J= 1.17 Hz, I H), 7.78 (d, J= 8.20 Hz, 2H), 7.60- 7.67 (m, 1H), 7.53- 7.60 (m, 

1H), 7.49 (t, J= 8.20 Hz, 1H), 7.38 (d, J= 8.59 Hz, 2H), 6.82 (d, J= 8.59 Hz, 1H), 6.20-6.31 

(m, 2H), 3.76 (dd, J= 3.32, 11.13 Hz, 2H), 3.29 (t, J= 6.25 Hz, 2H), 3.18 (t, J= 10.93 Hz, 2H), 

2.41 (s, 3H), 2.31 (s, 3H), 1.87- 2.03 (m, J= 4.30, 7.36, 7.36, 7.36, 7.36, 11.16 Hz, 1H), 1.73 (d, 

J=12.49 Hz, 2H), 1.28 (qd, 2H); MS (ESI) mlz 532.2 [M+1t. 

[00808] C. N 2 -(3-Methyl-lH-indazol-6-yl)- N 5 -((tetrahydro-2H-pyran-4-yl)methyl)-

[1,2,4]triazolo[l,5-a]pyridine-2,5-diamine. Sodium hydride (0.081 g, 3.36 mmol) was added 

to a stirred solution of 1-methyl-2-pyrrolidinone (4 mL) and methanol (12 mL) in a sealable 

vessel. After 2 min N2 -(3-methyl-1-tosyl-1H-indazol-6-yl)-N5 -((tetrahydro-2H-pyran-4-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridine-2,5-diamine (0.325 g, 0.611 mmol) was added. 

Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred vigorously, and 

heated at 70 °C for 15.5 h. 6 M hydrochloric acid in water (0.611 mL, 3.67 mmol) was added to 

neutralize the base. The resulting mixture was filtered and purified using reverse-phase 

preparatory HPLC (10-70% acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 30 min). Fractions containing the desired product were loaded onto a 
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Strata X-C ion exchange column from Phenomenex. The column was washed successively with 

water, acetonitrile, methanol, and then 5 % ammonium hydroxide in methanol. The product 

came off with the 5% ammonium hydroxide in methanol eluent and was concentrated on a 

rotary evaporator and dried under high vacuum to give the desired product (0.204 g, 0.536 mmol, 

88% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 12.23 (s, 1H), 9.55 (s, 

1H), 8.02 (d, J = 1.17 Hz, 1H), 7.53 (d, J = 8.98 Hz, 1H), 7.42 (t, J = 8.39 Hz, 1H), 7.31 (dd, 

J=l.76, 8.79 Hz, 1H), 6.75 (d, J= 7.81 Hz, 1H), 6.61 (t, J= 6.44 Hz, 1H), 6.20 (d, J= 7.42 Hz, 

lH), 3.87 (dd, J= 2.73, 11.32 Hz, 2H), 3.20-3.39 (m, 4H), 2.42 (s, 3H), 1.89-2.04 (m, J=4.10, 

7.33, 7.33, 7.33, 7.33, 11.09 Hz, 1H), 1.59- 1.73 (m, 2H), 1.29 (qd, J= 4.49, 12.30 Hz, 2H); 

MS (ESI) m/z 378.1 [M+1t. 

Example 104: 4-(1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4 )triazolo[1,5-a] pyridin-5-

yl)ethyl)pyridin-2(1H)-one 

0 

[00809] A. (2-Methoxypyridin-4-yl)(2-( 4-( trifluoromethyl)phenylamino )-

[1,2,4]triazolo [1,5-a)pyridin-5-yl)methanone. A stirred mixture of 5-bromo-N-( 4-

(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine (1.53 g, 4.28 mmol) in 

tetrahydrofuran (35 mL) was heated briefly with a heat gun under nitrogen until all solids 

dissolved. The resulting clear red solution was cooled with a dry ice acetone bath under 

nitrogen. n-Butyllithium (5.76 mL, 9.21 mmol, 1.6 Min hexane) was added dropwise slowly via 

syringe. During the addition the reaction became black-colored. After 40 min N,2-dirnethoxy

N-methylisonicotinarnide (4.61 mL, 9.21 mmol, 2M in tetrahydrofuran) was added. The cold 

bath was removed and the resulting mixture was warmed to 0 °C over 15 min. After 30 min at 

0 °C, water (20 mL) was added and the resulting mixture was stirred vigorously at room 

temperature for 15 min. The resulting mixture was diluted with ethyl acetate and shaken in a 

separatory funnel. The layers were separated and the organics were washed with brine, dried 

over magnesium sulfate, filtered, and concentrated on a rotary evaporator. The residue was 
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dissolved in hot ethyl acetate and purified using flash chromatography (Biotage) (10-100% ethyl 

acetate in hexane). Fractions containing the desired product were combined and concentrated on 

a rotary evaporator down to ~ 10 mL of ethyl acetate. Hexane (1 0 mL) was added. Solids were 

collected by vacuum filtration, washed with hexane, and dried under high vacuum to give the 

desired product (0.864 g, 2.090 mrnol, 49% yield) as a yellow solid. 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 10.23 (s, 1H), 8.43 (d, J= 5.47 Hz, 1H), 7.93 (dd, J= 0.98, 8.79 Hz, 1H), 

7.77 (dd, J= 7.42, 8.98 Hz, 1H), 7.53- 7.60 (m, 2H), 7.45- 7.53 (m, 3H), 7.31 (dd, J= 1.37, 

5.27 Hz, 1H), 7.16 (s, 1H), 3.91 (s, 3H); 19F NMR (376 MHz, DMSO-d6) o (ppm) -60.23 (s, 3F); 

MS (ESI) mlz 414.2 [M+1t. 

(00810] B. 1-(2-Methoxypyridin-4-yl)-1-(2-( 4-(trifluoromethyl)phenylamino )-

[1,2,4]triazolo[1,5-a]pyridin-5-yl)ethanol. Methylmagnesium bromide (1.390 mL, 4.17 mmol, 

3 M solution in diethyl ether) was added dropwise to a stirred solution of (2-methoxypyridin-4-

yl)(2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)methanone (0.431 g, 

1.043 mrnol) in tetrahydrofuran (20 mL) at 0 °C under nitrogen. The reaction instantly became 

red-colored upon addition of the methylmagnesium bromide but then became more yellow

colored. The resulting mixture was stirred at 0 °C under nitrogen for 50 min. Saturated aqueous 

ammonium chloride (2 mL) was added to quench the reaction. The resulting mixture was diluted 

with water and ethyl acetate and shaken in a separatory funnel. The layers were separated. The 

organics were washed with brine, dried over magnesium sulfate, filtered, and concentrated on a 

rotary evaporator. The residue was dissolved in dichloromethane and purified using flash 

chromatography (Biotage) (20-90 % ethyl acetate in hexane) to give the desired product 

(0.417 g, 0.971 mmol, 93% yield) as a yellow foam-solid. 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 10.01 (s, 1H), 8.06 (d, J= 5.47 Hz, 1H), 7.74 (dd, J= 7.42, 8.59 Hz, 1H), 7.61 (dd, 

J=l.17, 8.98 Hz, 1H), 7.50-7.59 (m, 4H), 7.47 (dd, J= 1.17, 7.42 Hz, 1H), 6.94 (d, J= 0.78 Hz, 

1H), 6.86 (dd, J = 1.56, 5.47 Hz, 1H), 6.44 (s, 1H), 3.82 (s, 3H), 2.03 (s, 3H); 19F NMR 

(376 MHz, DMSO-d6) o (ppm) -60.20 (s, 3F); MS (ESI) m/z 430.3 [M+1t. 

[00811] C. 5-(1-(2-Methoxypyridin-4-yl)ethyl)-N-( 4-(trifluoromethyl)phenyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-amine. 1-(2-Methoxypyridin-4-yl)-1-(2-( 4-

(trifluoromethyl)phenylamino )-[1,2,4]triazolo[1 ,5-a ]pyridin-5-yl)ethanol (0.348 g, 0.810 mrnol), 

methanesulfonic anhydride (0.353 g, 2.026 mmol), N,N-diisopropylethylamine (0.565 mL, 

3.24 mmol), and N,N-dimethylformamide (9 mL) were combined in a sealable vessel with a 
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stirbar. Nitrogen gas was blown in to blow out air. The resulting mixture was sealed, stirred 

vigorously, and heated at 100 °C for 24 h. A very large excess of both methanesulfonic 

anhydride and N,N-diisopropylethylamine were added in order to push the reaction to 

completion. The resulting mixture was sealed, stirred vigorously, and heated at 100 °C for 

another 1 h. The resulting ·mixture was diluted with ethyl acetate, saturated aqueous sodium 

bicarbonate, and water and shaken in a separatory funnel. The layers were separated. The water 

layer was extracted with ethyl acetate. The combined organics were washed with brine, dried 

over magnesium sulfate, filtered, and concentrated on a rotary evaporator. The residue was 

dissolved in ethyl acetate and purified using flash chromatography (Biotage) (20-80% ethyl 

acetate in hexane) to give an impure tan solid. MS (ESI) mlz 412.0 [M+lt. The tan solids were 

dissolved in 1-methyl-2-pyrrolidinone (3 mL) with stirring at room temperature and then diluted 

with ethanol (3 mL). A combination vacuum/nitrogen/hydrogen manifold was attached. The 

atmosphere in the flask was removed and replaced with nitrogen three times. Palladium (10 wt. 

%on activated carbon) (0.122 g, 0.115 mmol) was added and the atmosphere in the flask was 

removed and replaced with hydrogen three times. The resulting mixture was stirred vigorously 

under a hydrogen balloon at room temperature for 2.5 h. The atmosphere in the flask was 

removed and replaced with hydrogen three times. The resulting mixture was stirred vigorously 

under a hydrogen balloon at 50 °C for 1.5 h. The atmosphere in the flask was removed and 

replaced with hydrogen three times. The resulting mixture was stirred vigorously under a 

hydrogen balloon at 60 °C for 27 h. The resulting black mixture was filtered through Celite and 

purified using reverse-phase preparatory HPLC (30-100% acetonitrile+ 0.1% trifluoroacetic 

acid in water+ 0.1% trifluoroacetic acid, over 35 min). Fractions containing the desired product 

were loaded onto a Strata X-C ion exchange column from Phenomenex. The column was 

washed successively with water, acetonitrile, methanol, and then 5% ammonium hydroxide in 

methanol. The product came off with the 5 % ammonium hydroxide in methanol eluent and was 

concentrated on a rotary evaporator and dried under high vacuum to give the desired product 

(0.172 g, 0.416 mmol, 51 %yield over two steps) as a white solid. 1H NMR ( 400 MHz, 

DMSO-d6) 8 (ppm) 10.08 (s, lH), 8.08 (d, J= 4.69 Hz, 1H), 7.77 (d, J= 8.59 Hz, 2H), 7.64-7.71 

(m, J=7.42, 8.98 Hz, 1H), 7.54- 7.64 (m, 3H), 7.16 (d, J= 7.03 Hz, lH), 6.92 (dd, J= 1.37, 

5.27 Hz, lH), 6.80 (s, lH), 4.84 (q, J= 7.03 Hz, lH), 3.80 (s, 3H), 1.72 (d, 3H); 19F NMR 

(376 MHz, DMSO-d6) 8 (ppm) -60.10 (s, 3F); MS (ESI) m/z 414.4 [M+ It. 
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[00812] D. 4-(1-(2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo [1,5-a ]pyridin-

5-yl)ethyl)pyridin-2(1.H)-one. Chlorotrimethylsilane (0.110 mL, 0.871 mmol) and then 

potassium iodide (0.145 g, 0.871 mmol) were added to a stirred solution of 5-(1-(2-

methoxypyridin-4-yl )ethyl )-N-( 4-( trifluoromethyl )phenyl)-[ 1 ,2,4 ]triazolo [ 1 ,5-a ]pyridin-2-amine 

(0.144 g, 0.348 mmol) in acetonitrile (8 mL). The resulting mixture was stirred and heated at 

60 °C under a reflux condenser under nitrogen for 14 h. The resulting yellow mixture was 

cooled to room temperature. Water (10 mL) was added with vigorous stirring. Solids were 

collected by vacuum filtration and washed thoroughly with water and diethyl ether. The solids 

were dissolved in DMSO and acetonitrile, filtered, and purified using reverse-phase semi

preparatory HPLC (20-80 % acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 30 min). Fractions containing the desired product were loaded onto a 

Strata X-C ion exchange column from Phenomenex. The column was washed successively with 

water, acetonitrile, methanol, and then 5% ammonium hydroxide in methanol. The product 

came off with the 5 % ammonium hydroxide in methanol eluent and was concentrated on a 

rotary evaporator and dried under high vacuum at 40 °C to give the desired product (0.089 g, 

0.223 mmol, 64% yield) as a white solid. 1H NMR ( 400 MHz, DMSO-d6) 8 (ppm) 11.46 (br s, 

1H), 10.11 (s, 1H), 7.80(d,J=8.59Hz,2H), 7.54-7.71 (m,4H), 7.30(d,J=6.64Hz, lH), 7.14 

(d, J=6.64 Hz, lH), 6.24 (d, J= 1.56 Hz, lH), 6.10 (dd, J= 1.76, 6.83 Hz, lH), 4.65 (q, 

J=7.03 Hz, lH), 1.67 (d, J= 7.03 Hz, 3H); 19F NMR (376 MHz, DMSO-d6) 8 (ppm) -60.01 (s, 

3F); MS (ESI) mlz 400.2 [M+ It. 

Example 105: trans-4-((2-(3-Methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)cyclohexanol and cis-4-( (2-(3-methyl-1H-indazol-6-ylamino )-[1,2,4]triazolo [1 ,5-

a]pyridin-5-yl)methyl)cyclohexanol 

N-
_HN-('N-N 

i1H 
N OH 

[00813] A. 4-((2-Amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)cyclohexyl 2,2,2-

trifluoroacetate. A solution of tert-butyldimethyl( 4-methylenecyclohexyloxy)silane (0.640 g, 
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2.83 mmol) in (1S,5S)-9-borabicyclo[3.3.l]nonane (5.65 mL, 2.83 mmol, 0.5 N in 

tetrahydrofuran) was refluxed for 3 h under an atmosphere of nitrogen. The reaction was then 

cooled to room temperature and reacted with [1,1 '-bis(diphenylphosphino)ferrocene]

dichloropalladium(II) complex with dichloromethane (0.734 g, 0.899 mmol), potassium 

carbonate (0.391 g, 2.83 mmol) and N,N-di-tert-butoxycarbonyl-5-bromo-[1,2,4]triazolo[1,5-

a]pyridin-2-amine (1.062 g, 2.57 mmol) in N,N-dimethylformamide (10 mL). The reaction 

mixture was heated to 90 °C for 3 h. The reaction was quenched with water and the crude was 

extracted with ethyl acetate. The organic extracts were dried over magnesium sulfate. After 

evaporation of the solvent, the residue was purified by Biotage column chromatography (0-30% 

ethyl acetate in hexanes). The 2 diastereomeric products appeared as almost resolved spots. The 

desired fractions were combined and evaporated to dryness. A light yellow oil was obtained that 

was not further characterized. The residue was dissolved in dichloromethane (5 mL) and the 

solution was treated with trifluoroacetic acid (0.75 mL, 9.73 mmol). The mixture was stirred at 

room temperature for 2 h. The solvent was removed under reduced pressure and the compound 

was neutralized using a saturated aqueous solution of sodium bicarbonate and extracted with 

ethyl acetate. The extracts were dried over magnesium sulfate and evaporated to dryness. The 

residue was purified by Biotage column chromatography using a rapid gradient to 100 % ethyl 

acetate. 4-((2-Amino-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)methyl)cyclohexyl 2,2,2-trifluoroacetate 

(0.045 g, 0.131 mmol, 27.2% yield) was collected as a colorless oil. 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 7.37- 7.44 (m, 1H), 7.22 (d, J=8.59 Hz, 1H), 6.71 - 6.79 (m, IH), 

5.16-5.22 (m, 1H), 2.95 (dd, J= 7.03, 11.71 Hz, 2H), 2.14 (ddd, J=3.51, 7.42, 10.93 Hz, 1H), 

2.01 -2.09 (m, 1H), 1.90- 2.00 (m, 2H), 1.74- 1.83 (m, 1H), 1.53- 1.70 (m, 2H), 1.33- 1.51 (m, 

1H), 1.18- 1.32 (m, 1H); MS (ESI) m/z 342.9 [M+1t. 

[00814] B. 1-(2-Fiuoro-4-(5-((4-hydroxycyclohexyl)methyl)-[1,2,4]triazolo[l,S-

a]pyridin-2-ylamino )phenyl)ethanone. The reaction was run in two batches. The reaction 

mixtures were quenched separately then combined for extraction and purification. To a 

suspension of 4-((2-amino-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)methyl)cyclohexyl 2,2,2-

trifluoroacetate (0.045 g, 0.131 mmol), 4,5-bis( diphenylphosphino )-9,9-dimethylxanthene 

(0.015 g, 0.026 mmol), sodium tert-butoxide (0.025 g, 0.263 mmol) and 

tris(dibenzylideneacetone)dipalladium (0.013 g, 0.014 mmol) in dioxane (2.63 mL) under an 

atmosphere of nitrogen, was added 1-(4-bromo-2-fluorophenyl)ethanone (0.057 g, 0.263 mmol). 
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The reaction mixture (dark brown) was stirred at 90 °C for 2 h. The reactions were quenched 

with water (10 mL), combined and extracted with ethyl acetate. The extracts (orange) slowly 

separated from the green emulsion. The extracts were dried over magnesium sulfate and 

evaporated to dryness. Purification was effected by Biotage column chromatography using 

10-100 % ethyl acetate in hexanes. The desired fractions were combined and evaporated to 

dryness. 1-(2-Fluoro-4-(5-(( 4-hydroxycyclohexyl)methyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-

ylamino)phenyl)ethanone (0.060 g, 60% yield) was isolated as a yellow oil. MS (ESI) m/z 383.2 

[M+1t. 

[00815] C. trans-4-((2-(3-Methyl-lH-indazol-6-ylamino)-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)methyl)cyclohexanol and cis'-4-((2-(3-methyl-lH-indazol-6-ylamino)

[1,2,4]triazolo[l,5-a ]pyridin-5-yl)methyl)cyclohexanol. 1-(2-Fluoro-4-(5 -(( 4-

hydroxycyclohexyl)methyl)-[1 ,2,4]triazolo[1 ,5-a]pyridin-2-ylamino )phenyl)ethanone (0.06 g, 

0.157 mmol) was dissolved in ethanol (1.0 mL) and treated with hydrazine monohydrate (3 mL, 

96 mmol). The reaction mixture was stirred at 100 °C for 48 h. Heating was stopped and water 

was added resulting in the formation of a white precipitate that was stirred all day. The solid was 

collected by filtration and washed with water. Purification was performed by semi-preparative 

HPLC (20-80 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 

30 min, 2 injections). The 2 diastereomers were resolved. The desired fractions were combined 

and neutralized using a STRATA resin exchange column. Assignment ofthe stereochemistry 

was made based on the 1H NMR spectra. trans--4-((2-(3-Methyl-1H-indazol-6-ylamino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)cyclohexanol (0.006 g): 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 12.33 (s, 1H), 9.79 (s, 1H), 8.12 (s, 1H), 7.44-7.57 (m, 4H), 7.23 (d, 

J=8.59 Hz, 1H), 6.90 (d, J= 6.64 Hz, lH), 4.47 (br s, 1H), 3.39 (br s, lH), 2.99 (d, J= 7.03 Hz, 

3H), 2.42 (s, 3H), 1.94 (br s, 1H), 1.82 (br s, 2H), 1.60- 1.70 (m, 2H), 1.01 - 1.20 (m, 4H); 

MS (ESI) rn/z 377.2 [M+ It. cis--4-((2-(3-Methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)methyl)cyclohexanol (0.013 g): 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 12.31 

(s, 1H), 9.78 (s, lH), 8.12 (s, 1H), 7.42-7.57 (m, 3H), 7.23 (d, J= 8.20 Hz, lH), 6.90 (d, 

J=6.25 Hz, 1H), 4.34 (br s, lH), 3.74 (br s, 1H), 3.04 (d, J= 6.25 Hz, 2H), 2.42 (s, 3H), 2.08 

(br s, lH), 1.56-1.68 (m, 2H), 1.45- 1.56 (m, 2H), 1.32- 1.45 (m, 4H); MS (ESI) rn/z 377.2 

[M+1t. 
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Example 106: cis-1-(Methoxymethyl)-4-((2-( 4-(trifluoromethyl)phenylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)cyclohexanol 

"" \ 
OH 0 

I 

[00816] A. 5-(1,4-Dioxaspiro [ 4.5] decan-8-ylmethyl)-N-( 4-( trifluoromethyl)phenyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-amine. A solution of 8-methylene-1,4-dioxaspiro[4.5]decane 

(1.770 g, 11.48 mmol) in (1S,5S)-9-borabicyclo[3.3.1]nonane (22.40 mL, 11.20 mmol, 0.5 N 

solution in tetrahydrofuran) was heated to reflux temperature for 3 h under an atmosphere of 

nitrogen. At room temperature, were added 5-bromo-N-(4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[I,5-a]pyridin-2-amine (1.0 g, 2.80 mmol), [1,1 '-

bis( diphenylphosphino )ferrocene ]dichloropalladium(II) complex with dichloromethane (0.800 g, 

0.980 mmol), potassium carbonate (1.548 g, 11.20 mmol) and N,N-dimethylformamide (10 mL). 

The reaction was then heated to 90 °C overnight. The reaction was quenched with water and the 

crude was extracted with ethyl acetate. The organic extracts were dried over magnesium sulfate. 

After evaporation of the solvent, the residue was purified by Biotage column chromatography 

(5-50% ethyl acetate in hexanes). Fractions containing the desired product were combined and 

evaporated to dryness. 5-(1 ,4-Dioxaspiro[ 4.5]decan-8-ylmethyl)-N-( 4-(trifluoromethyl)phenyl)

[1,2,4]triazolo[l,5-a]pyridin-2-amine (0.9 g, 2.081 mmol, 74.3% yield) was obtained as a brown 

oil that solidified at room temperature (contaminated with about 50% N-(4-

(trifluoromethyl)phenyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-amine as estimated from LCMS). 

MS (ESI) mlz 433;5 [M+ It. 

[00817] B. 4-((2-( 4-(Trifluoromethyl)phenylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)cyclohexanone. A solution of 5-(1 ,4-dioxaspiro[ 4.5]decan-8-ylmethyl)-N-( 4-

(trifluoromethyl)phenyl)-[1,2,4]triazolo[I,5-a]pyridin-2-amine (0.6 g, 1.387 mmol) in 

tetrahydrofuran (5 mL) was treated with a 6.0 N aqueous solution of hydrochloric acid (5 mL, 

30.0 mmol) and heated to reflux temperature for 24 h. The reaction mixture was neutralized with 

sodium hydroxide and extracted with ethyl acetate. The residue was dried over sodium sulfate 

and evaporated to dryness. The residue was purified by Biotage column chromatography using 
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0-50% ethyl acetate in hexanes. 4-((2-(4-(Trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)methyl)cyclohexanone (0.29 g, 0.747 mmol, 53.8% yield) was isolated as a light 

yellow oil that turned into a foam under vacuum. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.20 

(s, 1H), 7.93 (d, J= 8.20 Hz, 2H), 7.65 (d, J= 8.20 Hz, 2H), 7.50-7.61 (m, 2H), 6.99 (d, 

J=6.64 Hz, 1H), 3.13 (d, J= 7.42 Hz, 2H), 2.31-2.44 (m, 2H), 2.18-2.29 (m, 2H), 1.88-2.03 

(m, 2H), 1.57 (br s, 2H); MS (ESI) mlz 389.4 [M+1t. 

[00818] C. cif-5-(1-0xaspiro[2.5] octan-6-ylmethyl)-N-( 4-(trifluoromethyl)phenyl)-

(1,2,4]triazolo[1,5-a)pyridin-2-amine. To a suspension of sodium hydride (0.011 g, 

0.275 mmol) in dimethyl sulfoxide (2.75 mL) was added as a solid and in one portion, 

trimethylsulfoxonium iodide (0.091 g, 0.413 mmol). After 1 h, 4-((2-(4-

(trifluoromethyl)phenylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)cyclohexanone 

(0.107 g, 0.275 mmol) dissolved in tetrahydrofuran (2.75 mL) was added dropwise. The reaction 

was stirred at room temperature for 1 h. The reaction was quenched with water and extracted 

with ethyl acetate (3 times). The organic phase was dried over sodium sulfate and evaporated to 

dryness. The residue solidified under vacuum and was used without purification in the next step. 

Alternatively, it can be purified by Biotage normal phase column chromatography using 5-75 % 

ethyl acetate in hexanes. The desired fractions, combined and evaporated to dryness, afforded 

cis-5-(l-oxaspiro[2.5]octan-6-ylmethyl)-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[ 1,5-

a]pyridin-2-amine as a white solid in greater than 80% yield. (stereochemistry based on 

mechanism, 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.18 (s, 1H), 7.92 (d, J= 8.20 Hz, 3H), 

7.63 (d, J= 8.20 Hz, 3H), 7.49- 7.60 (m, 2H), 6.98 (d, J= 6.25 Hz, 1H), 3.07 (d, J= 7.42 Hz, 

2H), 2.15 (br s, 1H), 1.75- 1.88 (m, 2H), 1.67 (d, J= 12.10 Hz, 2H), 1.29- 1.47 (m, 2H), 1.19 

(d, J=14.06 Hz, 2H); 19F NMR (376 MHz, DMSO-d6) o (ppm) -60.03; MS (ESI) mlz 403.5 

[M+1]l. 

[00819] D. cis-1-(Methoxymethyl)-4-((2-( 4-(trifluoromethyl)phenylamino )-

[1,2,4] triazolo [1,5-a] pyridin-5-yl)methyl)cyclohexanol. cis-5-( 1-0xaspiro [2. 5]octan-6-

ylmethyl)-N-( 4-(trifluoromethyl)phenyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine was suspended in 

methanol (5 mL), reacted with a 6.0 N aqueous solution of potassium hydroxide (0.092 mL, 

0.551 mmol) and heated to 40 oc overnight. The reaction was quenched by addition of 0.1 mL 

of a aqueous solution of hydrochloric acid and evaporated to dryness. The residue was purified 

was by semi-preparative HPLC (20-80 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 
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0.1 % trifluoroacetic acid, 30 min, 2 injections). The desired fractions were combined, 

concentrated under reduced pressure and neutralized with a 1.75 M aqueous solution of 

potassium carbonate. A white solid precipitated out that was collected and dried under vacuum. 

cis-1-(Methoxymethyl)-4-((2-( 4-(trifluoromethyl)phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-

yl)methyl)cyclohexanol (0.041 g, 0.094 mmol, 34.3% yield) was collected as a white solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.17 (s, 1H), 7.91 (d, J= 8.59 Hz, 2H), 7.63 (d, 

J=8.59 Hz, 2H), 7.43-7.58 (m, 2H), 6.94 (d, J= 6.25 Hz, 1H), 4.10 (br s, 1H), 3.22 (s, 3H), 3.06 

(s, 2H), 3.00 (d, J= 7.03 Hz, 2H), 1.93 (br s, 1H), 1.19- 1.56 (m, 8H); 19F NMR (376 MHz, 

DMSO-d6) 8 (ppm) -60.04; MS (ESI) mlz 435.5 [M+1t. 

Example 107: 3' -Chloro-5' -(2-( 4-(methylcarbamoyl)phenylamino )-[1,2,4]triazolo[1,5-

a) pyridin-5-yl)biphenyl-2-carboxamide 

0 

Cl 

[00820] A. 4-(5-(3-Chloro-5-hydroxyphenyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )-N-methylbenzamide. To a degassed solution of 3-chloro-5-hydroxyphenylboronic 

acid (258 mg, 1.5 mmol), 4-(5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

methylbenzamide (345 mg, 1.0 mmol), aqueous potassium phosphate (2M, 1 mL) in N,N

dimethylformamide (5 mL) was added tetrakis(triphenylphosphine)palladium (0) (115 mg, 

0.1 mmol), and the reaction mixture was heated at 90 oc under nitrogen for 4 h. After cooling 

down to room temperature, the reaction mixture was poured into water, and extracted with ethyl 

acetate. The combined organic layer was washed with brine, dried over anhydrous sodium 

sulfate, evaporated under reduced pressure, and purified on silica gel column (eluting with 5-

80 %ethyl acetate in petroleum ether) to give 4-(5-(3-chloro-5-hydroxyphenyl)

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N-methylbenzamide (130 mg, 33% yield). 1H NMR 

(400 MHz, DMSO-d6) 8 (ppm) 10.33 (s, 1H), 10.03 (s, 1H), 8.24 (s, 1H), 7.78 (m, 4H), 7.67 (m, 

3H), 7.37 (s, 1H), 7.25 (t, J=2.8 Hz, 1H), 7.01 (s, 1H), 7.45 (d, J=4.4 Hz, 3H). 
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[00821] B. 3-Chloro-5-(2-( 4-( methylcarbamoyl)phenylamino )-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)phenyl trifluoromethanesulfonate. To a mixture of 4-(5-(3-chloro-5-

hydroxyphenyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-N-methylbenzamide ( 120 mg, 

0.30 mmol), triethylamine (303 mg, 1.0 mmol) in tetrahydrofuran (5 mL) was added dropwise 

trifluoromethanesulfonic anhydride (168 mg, 0.6 mmol) at 0 °C. The reaction mixture was 

stirred at room temperature for 4 h, and concentrated, and the residue was partitioned between 

ethyl acetate and water. The organic layer was separated, and the aqueous layer was extracted 

with ethyl acetate. The combined organic layer was washed with brine, dried over anhydrous 

sodium sulfate, evaporated under reduced pressure, and purified on silica gel column (eluting 

with 5-50 % ethyl acetate in petroleum ether) to give 3-chloro-5-(2-( 4-(methylcarbamoyl)

phenylamino )-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)phenyl trifluoromethanesulfonate (120 mg, 

76% yield). 1H NMR (400 MHz, DMSO-d6)o (ppm) 8.23 (s, 1H), 7.78 (m, 7H), 7.67(d, 

J=5.6 Hz, 1H), 7.58 (s, 1H), 7.37 (s, 1H); 7.01 (s, 1H), 2.80 (d, J=4.0 Hz, 3H); MS (ESI): 

m/z 525.9 [M+1t. 

[00822] C. 4-(5-(5-Chloro-2'-cyanobiphenyl-3-yl)-[1,2,4]triazolo[l,5-a]pyridin-2-

ylamino)-N-methylbenzamide. To a degassed solution of2-cyanophenylboronic acid (50 mg, 

0.34 mmol), 3-chloro-5-(2-( 4-(methylcarbamoyl)phenylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-

yl)phenyl trifluoromethanesulfonate (120 mg, 0.23 mmol), aqueous sodium carbonate (2M, 

1 mL) inN,N-dimethylformamide (3 mL)was added 1,1'-bis(diphenylphosphino)ferrocene 

palladium dichloride (17 mg, 0.023 mmol), and the reaction mixture was heated at 90 °C under 

nitrogen for 3 h. After cooling down to room temperature, the reaction mixture was poured into 

water, and the resulting mixture was extracted with ethyl acetate. The combined organic layer 

was washed with brine, dried over anhydrous sodium sulfate, evaporated under reduced pressure, 

and purified on silica gel column (eluting with 5-50% ethyl acetate in petroleum ether) to give 

4-(5-(5-chloro-2'-cyanobiphenyl-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-N

methylbenzamide (80 mg, 72% yield). MS (ESI): mlz 479.1 [M+1t. 

[00823] D. 3'-Cbloro-5'-(2-(4-(methylcarbamoyl)phenylamino)-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)biphenyl-2-carboxamide. To a solution of 4-(5-(5-chloro-2'-cyanobiphenyl-3-

yl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-N-methylbenzamide (80 mg, 0.16 mmol), and 

aqueous solution of sodium hydroxide (1 mL, 2 M) in dimethyl sulfoxide (5 mL) was added 

dropwise hydrogen peroxide (1 mL, 30%) at 0 °C, and the reaction mixture was stirred at room 
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temperature for 1 h. The reaction mixture was diluted with water, and extracted with ethyl 

acetate. The combined organic layer was washed with brine, dried over anhydrous sodium 

sulfate, evaporated under reduced pressure, and purified by a reverse-phase preparatory HPLC 

(eluting with 20-55 %: acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic 

acid, over 15 min.) to give 3'-chloro-5'-(2-(4-(methylcarbamoyl)phenylamino)-

[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)biphenyl-2-carboxamide as a trifluoroacetic acid salt, which 

was converted to a hydrochloride salt (20 mg, 25% yield). 1H NMR (400 MHz, 

METHANOL-d4): o (ppm) 8.25 (t, J=2.0 Hz, 1H), 8.06 (t, J=2.0 Hz, 1H), 7.99 (m, 1H), 7.83 (d, 

J=8.8 Hz, 2H), 7.75 (dd, J1=1.2 Hz, J2=8.8 Hz, 4H), 7.63 (m, SH), 2.80 (s, 3H); MS (ESI): 

m/z 497.1 [M+1t. 

Example 108: cis-6-(5-( 4-Hydroxycyclohexylamino )-[1 ,2,4]triazolo [1,5-a]pyridin-2-

ylamino )-1-methylindolin-2-one 

·N~ 
HN---{ :'( 0)5) N~NH~ 

OH 

[00824] A. cis-4-(2-Amino-[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol. 

5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (10 g, 46.9 mmol), cis-4-aminocyclohexanol 

hydrochloride (21.35 g, 141 rnmol) and potassium carbonate (25.9 g, 188 mmol) were added to a 

200 mL sealable flask. DMSO (150 mL) was added, and the reaction placed to stir vigorously in 

a 120 °C oil bath for 16 h. More cis-4-aminocyclohexanol hydrochloride (1.068 g, 7.04 rnmol) 

and potassium carbonate (another 1.5 equivalents) were added and the reaction was heated to 

120 °C for 18 hr. The reaction was filtered, acidified to pH=6 and purified using reverse-phase 

preparatory HPLC (3-30 % acetonitrile + 0.1 % trifluoroacetic acid in water+ 0.1 % 

trifluoroacetic acid, over 30 min). Fractions containing the desired product were combined and 

the acetonitrile removed on a rotary evaporator to afford cis-4-(2-amino-[1,2,4]triazolo[1,5-

a]pyridin-5-ylamino)cyclohexanol as the trifluoroacetic acid salt as a clear oil. Fractions 

containing the desired product were combined and loaded onto a Strata X-C ion exchange 

column from Phenomenex. The column was washed successively with water, acetonitrile, 

methanol, and then 5 % ammonium hydroxide in methanol. The product came off with the 5 % 
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ammonium hydroxide in methanol and was concentrated on a rotary evaporator and dried under 

high vacuum at 40 °C to give the desired product (8.5 g, 34.4 mmol, 73 % yield) as a brown 
I . 

solid. H NMR (400 MHz, DMSO-d6) o (ppm) 7.27 (t, J=7.81 Hz, 1H), 6.55 (d, J=8.59 Hz, 1H), 

6.04 (d, J=7.81 Hz, 1H), 5.85 (s, 2H), 5.77 (d, J=8.20 Hz, 1H), 4.48 (d, J=3.12 Hz, 1H), 3.72 (d, 

J=3.51 Hz, 1H), 3.56 (dd, J=8.00, 3.71 Hz, 1H), 1.53- 1.84 (m, 8H); MS (ESI): m/z 248.3 

[M+1( 

[00825] B. cis-6-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo[1,5-a ]pyridin-2-

ylamino )-1-methylindolin-2-one. A degassed solution of 6-bromo-1-methylindoline-2,3-dione 

(720 mg, 3 mmol), cis-4-(2-amino-[1 ,2,4 ]triazolo(1 ,5-a ]pyridin-5-ylamino )cyclohexanol ( 494 

mg, 2 mmol), tris(dibenzylideneacetone)dipalladium (0) (290 mg, 0.3 mmol), 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (308 mg, 0.6 mmol), and cesium carbonate 

(1.14 g, 3.5 mmol) in dioxane (70 mL) was heated at 100 °C under nitrogen for 2 h. After 

cooling to room temperature, the reaction mixture was concentrated, and the residue was 

purified by flash column chromatography on silica gel (eluting with 50-100 % ethyl acetate in 

petroleum ether) to give crude cis-6-(5-(4-hydroxycyclohexylamino)-[1,2,4]triazolo[1,5-

a]pyridin-2- ylamino)-1-methylindoline-2,3-dione as a yellow solid. The crude intermediate was 

dissolved in hydrazine hydrate (85% aqueous. solution, 10 mL), and the mixture was stirred at 

140 °C for 1.5 h. When the reaction mixture turned to colorless, the solution was cooled to room 

temperature, and poured into water (200 mL). The precipitate was collected by filtration, and 

purified by a reversed-phase preparatory HPLC ( 45-65 % acetonitrile + 0.1 % trifluoroacetic acid 

in water+ 0.1 % trifluoroacetic acid, over 15 min) to give cis-6-(5-(4-hydroxycyclohexylamino)

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-1-methylindolin-2-one as a trifluoroacetic acid salt, 

which was converted to the hydrochloride salt with a methanolic hydrochloride solution 

(140 mg, 16.6% yield, two steps). 1H NMR (400 MHz, METHANOL-d4) o (ppm) 7.87 (t, 

J=8.4 Hz, 1H), 7.37 (m, 3H), 6.88 (d, J=8.0, 1H), 6.76 (d, J=8.8 Hz, 1H), 3.99 (m, 1H), 3.81 (m, 

1H), 3.58 (s, 2H), 3.29 (s, 3H), 2.00 (m, 8H); MS (ESI): mlz: 393.3 [M+Ht. 
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Example 109: 3,3-Dimethyl-6-(5-(tetrahydro-2H-pyran-4-ylamino)-[l,2,4]triazolo[l,5-

a] pyridin-2-ylamino )indolin-2-one 

[00826] A. 2-Bromo-N-(tetrahydro-2H-pyran-4-yl)-[1,2,4]triazolo[l,5-a]pyridin-5-

amine. 2,5-Dibromo-[1,2,4]triazolo[1,5-a]pyridine (511.1 mg, 1.846 mmol), tetrahydro-2H

pyran-4-amine (626 mg, 6.19 mmol), were added to a 200 mL flask. DMSO (2 mL) was added, 

and the reaction placed to stir hard in a 100 °C oil bath for 4 h. After 4 h LCMS analysis 

showeda 2:1 ratio of product to starting material. Another portion of tetrahydro-2H-pyran-4-

amine (205.8 mg, 2.035 mmol) was added, and the temperature was lowered to 80 °C for 16 h. 

The reaction was diluted with ethyl acetate and washed with water with saturated sodium 

bicarbonate solution. The material was dissolved into dichloromethane and purified by column 

chromatography (eluting with 0-4 % methanol in dichloromethane to afford 2-bromo-N

(tetrahydro-2H-pyran-4-yl)-[1,2,4]triazolo[1,5-a]pyridin-5-amine (0.5066 g, 1.705 mmol, 92% 

yield). 1H NMR (400 MHz, CHLOROFORM-d) 8 (ppm) 7.47 (t, J=8.39 Hz, 1H), 7.00 (d, 

J=8.59 Hz, 1H), 6.11 (d, J=7.81 Hz, 1H), 5.65 (d, J=7.42 Hz, 1H), 4.07 (dt, J=11.81, 3.47 Hz, 

2H), 3.63-3.81 (m, 1H), 3.56 (td, J=11.62, 2.15 Hz, 2H), 2.02-2.19 (m, 2H), 1.63- 1.78 (m, 

2H). (ESI): rnlz 297.4 [M+1t. 

[00827] B. tert-Butyl3,3-dimethyl-2-oxo-6-(5-(tetrahydro-2H-pyran-4-ylamino )-

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)indoline-1-carboxylate. A mixture of 

tris(dibenzylideneacetone)dipalladium(O) (0.099 g, 0.109 mmol) and 

4,5-bis( diphenylphosphino )-9,9-dimethylxanthene (0.126 g, 0.217 mmol) in 1 ,4-dioxane 

(1.5 mL) was heated briefly with a heat guri until very hot and then added to tert-butyl 6-amino-

3,3-dimethyl-2-oxoindoline-1-carboxylate (0.150 g, 0.543 mmol), 2-bromo-N-(tetrahydro-2H

pyran-4-yl)-[1,2,4]triazolo[1,5-a]pyridin-5-amine (0.161 g, 0.543 mmol) and finely ground 

potassium carbonate (0.308 g, 2.226 mmol) in a sealable vessel with a stirbar. Nitrogen was 

blown in to blow out air. The resulting mixture was sealed, stirred vigorously, and heated at 

1 00 °C for 4 h. After cooling to room temperature the reaction mixture was diluted with hot 

DMSO and filtered through a syringe filter. The filter cake was washed with hot DMSO. The 
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filtrate was diluted with methanol and purified using reverse-phase preparatory HPLC (1 0-80 % 

acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 30 min). 

Fractions containing the desired product were combined, neutralized with saturated aqueous 

sodium bicarbonate, and the acetonitrile was removed on a rotary evaporator. The resulting 

mixture was extracted with ethyl acetate. The organics were dried over magnesium sulfate, 

filtered, concentrated on a rotary evaporator, and dried under high vacuum to give the desired 

product (0.148 g, 0.300 mmol, 55 % yield) as a yellow solid. 1 H NMR ( 400 MHz, DMSO-d6) 

o (ppm) 9.63 (s, lH), 8.47 (d, J= 1.95 Hz, lH), 7.38-7.47 (m, 2H), 7.27 (d, J= 8.20 Hz, lH), 

6.74 (d, J= 8.20 Hz, lH), 6.29 (d, J= 7.81 Hz, lH), 6.07 (d, J= 8.20 Hz, lH), 3.87- 3.97 (m, 

2H), 3.73- 3.87 (m, lH), 3.42- 3.55 (m, 2H), 2.01 (dd, J= 2.34, 12.49 Hz, 2H), 1.63- 1.74 (m, 

2H), 1.61 (s, 9H), 1.32 (s, 6H); MS (ESI) m/z 493.2 [M+lt. 

[00828] C. 3,3-Dimethyl-6-(5-(tetrahydro-2H-pyran-4-ylamino)-[1,2,4]triazolo[l,S-

a]pyridin-2-ylamino)indolin-2-one. A stirred solution of tert-butyl 3,3-dimethyl-2-oxo-6-(5-

(tetrahydro-2H-pyran-4-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)indoline-1-carboxylate 

(0.117 g, 0.238 mmol) in acetic acid (5 mL) was heated at 110 °C under a reflux condenser under 

nitrogen for 2.5 h. The resulting mixture was diluted with DMSO, filtered, and purified using 

reverse-phase preparatory HPLC (5-50% acetonitrile+ 0.1% trifluoroacetic acid in water+ 

0.1% trifluoroacetic acid, over 30 min). Fractions containing the desired product were loaded 

onto a Strata X-C ion exchange coluinn from Phenomenex. The column was washed 

successively with water, acetonitrile, methanol, 5% ammonium hydroxide in methanol, and then 

5 % ammonium hydroxide in 50 % methanol in dichloromethane. The product came off with the 

ammonium hydroxide eluent and was concentrated on a rotary evaporator and dried under high 

vacuum at 50 °C to give the desired product (0.072 g, 0.183 mmol, 77 % yield) as a white solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 10.26 (s, lH), 9.44 (s, lH), 7.41 (t, J= 8.20 Hz, lH), 

7.35 (d, J= 1.95 Hz, lH), 7.29-7.34 (m, J= 1.95, 8.20 Hz, lH), 7.13 (d, J= 8.20 Hz, lH), 6.74 

(dd, J=l.17, 8.59 Hz, lH), 6.28 (d, J= 7.42 Hz, lH), 6.09 (d, J= 8.59 Hz, lH), 3.93 (dd, J=2.54, 

8.00 Hz, 2H), 3.72-3.86 (m, lH), 3.48 (td, J= 1.95, 11.71 Hz, 2H), 1.98 (dd, J= 1.95, 

12.49 Hz, 2H), 1.61 - 1.77 (m, 2H), 1.22 (s, 6H); MS (ESI) mlz 393.2 [M+ It. 
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Example 110: 4-((2-(3-Methyi-1H-indazol-6-ylamino )- [1,2,4]triazolo [1,5-a]pyridin-5-

yl)methyl)piperazin-2-one 

('Y~-<~~ 
-{Y Nl 

N-NH ~NH 

0 

[00829] A. Methyl 2-amino-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate. A solution 

of 0-ethyl carbonisothiocyanatidate (2.229 mL, 19.72 mmol) in dioxane (100 mL) was cooled in 

an ice-bath. Methyl6-aminopicolinate (3 g, 19.72 mmol) was added in small portions and then 

stirred for 1h until LCMS analysis showedthat the thiourea intermediate was formed. 

Triethylamine (2.75 mL, 19.72 mmol) was added to the reaction followed by hydroxylamine 

hydrochloride (1.370 g, 19.72 mmol). The reaction was heated to 100°C for 16h. The reaction 

was cooled to room temperature, diluted with ethyl acetate, filtered, and rinsed with ethyl 

acetate. The filtrate was concentrated and then purified on silica gel column (0-50% methanol in 

ethyl acetate). The product fractions were concentrated and then triturated with 50% ethyl acetate 

in hexanes and then filtered to give methyl2-amino-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate 

as a white solid (1.13 g, 5.88 mmol, 29.8% yield). 1H NMR (400MHz ,DMSO-d6) D (ppm) 

7.56-7.65 (m, 1H), 7.51 (t, J= 8.0 Hz, 1H), 7.38- 7.45 (m, 1H), 6.25 (s, 2H), 3.93 (s, 3H); 

MS (Esn mlz 193.1 [M+1t. 

[00830] B. Methyl2-(3-methyl-1-tosyi-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-

a]pyridine-5-carboxylate. 6-Bromo-3-methyl-1-tosyl-1H-indazole (0.66 g, 1.807 mmol), 

methyl2-amino-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate (0.382 g, 1.988 mmol), cesium 

carbonate (1.766 g, 5.42 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.105 g, 

0.181 mmol), tris( dibezylideneacetone )palladium(O) (0.083 g, 0.090 mmol), and dioxane 

(20 mL) were heated to 90 °C under nitrogen for 2 h. The reaction was filtered and then 

concentrated. The residue was purified on silica gel column (0-1 00% ethyl acetate in hexanes 

followed by 0-20% methanol in ethyl acetate). Product fractions were concentrated and then 

triturated in ether to give the title compound as a bright yellow solid (0.66 g, 77% yield). 
1H NMR (400MHz, DMSO-d6) D (ppm) 10.35 (s, 1H), 8.75 (d, J= 1.6 Hz, 1H), 7.83 (d, 

-363-



wo 2010/027500 PCT/US2009/005020 

J=8.6 Hz, 2H), 7.70-7.75 (m, 1H), 7.63- 7.68 (m, 2H), 7.37 (d, J= 8.2 Hz, 2H), 4.03 (s, 3H), 

2.42 (s, 3H), 2.30 (s, 3H). MS (ESI) mlz 477.5 [M+1t. 

[00831] C. (2-(3-Methyl-1-tosyi-1H-indazol-6-ylamino )-[1,2,4 ]triazolo[1,5-

a]pyridin-S-yl)methanol. Methyl 2-(3-methyl-1-tosyl-1H-indazol-6-ylarnino )

[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate (0.66 g, 1.385 rnrnol) was added with ethanol 

(25 mL). Sodium borohydride (0.157 g, 4.16 rnrnol) was added in three portions. The reaction 

was heated to 50 oc for 4 h. The reaction was concentrated and then triturated in water, filtered, 

and then triturated again in 10% methanol in ethyl acetate to give the title compound as a grey 

solid, (0.22 g, 35.4% yield). MS (ESD mlz 449.5 [M+1t. 

[00832] D. 4-((2-(3-Methyi-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)piperazin-2-one. (2-(3-Methyl-1-tosyl-1H-indazol-6-ylarnino )-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-yl)methanol (0.22 g, 0.491 rnrnol), N,N-dimethylformarnide (1 mL), methanesulfonic 

anhydride (0.51 g, 2.94 mmol), and triethylamine (0.684 mL, 4.91 rnrnol) were stirred together 

for 4 h. Piperazin-2-one (0.147 g, 1.472 rnrnol) was added to the reaction and heated at 60 °C for 

16 h. The reaction was purified via reverse phase HPLC (10-70% acetonitrile+ 0.1% 

trifluoroacetic acid in water+ 0.1% trifluoroacetic acid). The product fractions were past 

through ion-exchange column (Strata-XC) and then released with 2M ammonia in methanol. 

The solution was concentrated and triturated with 5 % methanol in ethyl acetate to give a white 

solid. The solid was taken up in methanol (20 mL) and then added with 25% sodium methoxide 

in methanol. The reaction was heated in the microwave (120 °C, 30 min). The reaction was 

concentrated, neutralized with 1M sodium hydroxide, and then filtered to give a tan color solid. 

The solid was purified via reverse phase HPLC (1 0-70% acetonitrile + 0.1 % trifluoroacetic acid 

in water+ 0.1% trifluoroacetic acid). The product fractions were past through ion-exchange 

column (Strata-XC) and then released with 2M ammonia in methanol. The solution was 

concentrated and then triturated with 10 % methanol in ether to give the title compound as a 

white solid, (0.043 g, 23.29% yield). 1H NMR (400MHz ,DMSO-d6) o (ppm) 12.32 (s, 1H), 

9.81 (s, 1H), 8.13 (d, J= 1.6 Hz, 1H), 7.85 (s, 1H), 7.57-7.63 (m, 1H), 7.54-7.56 (m, 1H), 

7.51-7.54 (m, 1H), 7.20 (dd, J= 1.8, 8.8 Hz, 1H), 7.06-7.14 (m, 1H), 4.11 (s, 2H), 3.18-3.27 

(m, 4H), 2.79 (t,J= 5.5 Hz, 2H), 2.42 (s, 3H). MS (ESD mlz 377.1 [M+1t. 
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Example 111: 1-(3-Methyl-1H-indazol-6-yl)-4-( (2-(3-methyi-1H-indazol-6-ylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperazin-2-one 

rY~-<~~ 
--<"( w''j 

N-NH ~N ~ . 0 'CqN 
[00833) A. N,N-Di-tert-butoxycarbonyl-5-methyl-[1,2,4] triazolo [1 ,5-a] pyridin-2-

amine. To a solution of 5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine (5 g, 33.7 mmol) in 

acetonitrile (50 mL) was added 4-(dimethylamino)pyridine (0.412 g, 3.37 mmol), and di-tert

butyl dicarbonate (19.59 mL, 84 mmol). The reaction was heated to 70 oc for 4 h. The reaction 

was concentrated and purified via silica gel chromatography (0-50% ethyl acetate in hexanes) to 

give a white solid, (7.9 g, 67% yield). MS (ESI) mlz 349.4 [M+1t. 

(00834] B. N,N-Di-tert-butoxycarbonyl-5-(bromomethyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-amine. N,N-Di-tert-butoxycarbonyl-5-methyl-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

(2 g, 5.74 mmol) was dissolved in acetonitrile (50 mL) and then purged with nitrogen for 10 min. 

N-Bromosuccimide (1.226 g, 6.89 mmol) and 2,2'-azobis(2-methylpropionitrile) (0.094 g, 

0.574 mmol) were added to the solution and then heated to 70 °C. The reaction was recharged 

with fresh N-Bromosuccimide and 2,2' -azobis(2-methylpropionitrile) once every 24h for the first 

two days. The reaction was heated for a total of 5 d. The reaction was concentrated and then 

extracted with water and ethyl acetate. The organic layer was dried over anhydrous magnesium 

sulfate, filtered, and then concentrated. The residue was purified via silica gel chromatography 

(0-50% ethyl acetate in hexanes) to give a white solid (1.05 g, 42.8 %yield), MS (ESD 

m/z 427.2 [Mt. 

[00835) C. 4-((2-Amino-[1,2,4]triazolo[1,5-a)pyridin-5-yl)methyl)piperazin-2-one 

hydrochloride. N,N-Di-tert-butoxycarbonyl-5-(bromomethyl)-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-

amine (1 g, 2.340 mmol), piperazin-2-one (0.293 g, 2.93 mmol), potassium carbonate (0.970 g, 

7.02 mmol), and acetonitrile (10 mL) were heated in the microwave (120 °C, 10 min). The 

reaction was concentrated and then purified on silica gel column (0-1 00 % ethyl acetate in 

hexanes). Product fractions were concentrated and then treated with 4N hydrogen chloride in 
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dioxane (5 mL) for 1 h. The reaction was concentrated and then triturated with ethyl acetate to 

give a white solid, (0.8 g, 91% yield). MS (ESI) mlz 247.3 [M+1t. 

[00836] D. 1-(3-Methyl-1H-indazol-6-yl)-4-((2-(3-methyl-1H-indazol-6-ylamino )-

[1,2,4 ]triazolo [1,5-a] pyridin-5-yl)methyl)piperazin-2-one. 6-Bromo-3-methyl-1-(tetrahydro-

2H-pyran-2-yl)-1H-indazole (0.240 g, 0.812 mmol), 4-((2-amino-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-

yl)methyl)piperazin-2-one (0.2 g, 0.812 mmol), sodium tert-butoxide (0.234 g, 2.4 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.047 g, 0.081 mmol), 

tris(dibezylideneacetone)palladium(O) (0.037 g, 0.041 mmol), and dioxane (8 mL) were heated 

to 100 °C under nitrogen for 16 h. The reaction was filtered and then treated with 4N hydrogen 

chloride (5 mL) for 2 h. The reaction was concentrated and purified on reverse phase HPLC 

(1 0-70% acetonitrile+ 0.1 % trifluoroacetic acid in water+ 0.1% trifluoroacetic acid). Product 

fractions were past through Strata-XC ion-exchange column and then released with 2M ammonia 

in methanol to give a white solid, (5 mg, 1.2% yield). 1H NMR (400MHz ,DMSO-d6) 8 (ppm) 

12.68 (s, 1H), 12.33 (s, 1H), 9.84 (s, 1H), 8.15 (d, J= 1.6 Hz, 1H), 7.69 (d, J= 8.2 Hz, 1H), 

7.50-7.66 (m, 3H), 7.40 (d, J= 1.2 Hz, 1H), 7.17- 7.26 (m, 2H), 7.04 (dd, J= 2.0, 8.6 Hz, 1H), 

4.21 (s, 2H), 3.79 (t, J= 5.5 Hz, 2H), 3.49 (s, 2H), 3.06 (t, J= 5.5 Hz, 2H), 2.48 (s, 3H), 2.42 (s, 

3H). MS (ESI) mlz 507.4 [M+1t. 

Example 112: (2-(3-Methyl-lH-indazol-6-ylamino )-[1,2,4]triazolo[1,5-a ]pyridin-5-

yl)(tetrahydro-2H-pyran-4-yl)methanol and N-(3-methyl-1H-indazol-6-yl)-5-((tetrahydro-

2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

[00837] A. N-(3-methyl-1-tosyl-1H-indazol-6-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-

amine. [1,2,4]Triazolo[1,5-a]pyridin-2-amine was synthesized following the same procedure 

used for 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine, using pyridin-2-amine as starting 

material. A mixture oftris(dibenzylideneacetone)dipalladium(O) (0.341 g, 0.373 mmol) and 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.431 g, 0.745 mmol) in 1,4-dioxane (6 mL) 

was heated briefly with a heat gun until most of the solids had dissolved and then added to 
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6-bromo-3-methyl-1-tosyl-1H-indazole (1.361 g, 3.73 mmol), [1,2,4]triazolo[1,5-a]pyridin-2-
-

amine (0.500 g, 3.73 mmol), finely ground cesium carbonate (4.98 g, 15.28 mmol), and 

1,4-dioxane (6 mL) in a sealable vessel with a stirbar. Nitrogen was blown in to blow out air. 

The resulting mixture was sealed, stirred vigorously, and heated at 120 oc for 2 h. After cooling 

to room temperature the resulting mixture was diluted with water and ethyl acetate and filtered 

through a fritted funnel. The filter cake was washed thoroughly with hot 5% methanol in ethyl 

acetate to wash all of the desired product through. The layers of the filtrate were separated and 

the organics were washed once with brine, dried over magnesium sulfate, filtered, and 

concentrated on a rotary evaporator. The residue was triturated with diethyl ether. Solids were 

collected by vacuum filtration, washed with diethyl ether, and dried under high vacuum at 40 °C 

to give the desired product (1.49 g, 3.56 mmol, 96% yield) as a yellow solid. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 10.14 (s, 1H), 8.84 (d, J= 6.64 Hz, 1H), 8.65 (s, 1H), 7.79 (d, 

J=8.59 Hz, 2H), 7.57-7.70 (m, 4H), 7.38 (d, J= 8.20 Hz, 2H), 7.09 (td, J= 1.95, 6.64 Hz, 1H), 

2.42 (s, 3H), 2.31 (s, 3H); MS (ESD m/z 419.3 [M+1t. 

[00838] B. (2-(3-Methyl-1-tosyl-lH-indazol-6-ylamino )-[1,2,4]triazolo [1,5-a ]pyridin-

5-yl)(tetrahydro-2H-pyran-4-yl)methanol. Tetrahydro-2H-pyran-4-carbaldehyde was stored 

in THF over 3 A molecular sieves overnight at 0 °C. N-(3-methyl-1-tosyl-1H-indazol-6-yl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine was dried under high vacuum at 40 °C overnight in a 

reaction flask with stirbar. A stirred mixture of N-(3-methyl-1-tosyl-1H-indazol-6-yl)

[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.681 g, 1.627 mmol) in tetrahydrofuran (25 mL) was 

heated briefly with a heat gun under nitrogen until all solids dissolved. The resulting yellow 

solution was cooled with a dry ice acetone bath under nitrogen. n-Butyllithium (2.187 mL, 

3.50 mmol, 1.6 Min hexanes) was added dropwise slowly via syringe. After 45 min tetrahydro-

2H-pyran-4-carbaldehyde ( 4.07 mL, 4.07 mmol, 1 M in tetrahydrofuran) was added. The cold 

bath was removed and the resulting mixture was warmed to 0 °C over 15 min. Water (5 mL) was 

added and the resulting mixture was stirred vigorously at room temperature for 15 min. The 

resulting mixture was diluted with water and ethyl acetate and shaken in a separatory funnel. 

The layers were separated and the organics were washed with water and then brine and then 

dried over magnesium sulfate, filtered, and concentrated on a rotary evaporator nearly to dryness. 

The residue was purified using flash chromatography (Biotage) (20-1 00 % ethyl acetate in 

hexane) to give the desired product (0.525 g, 0.986 mmol, 61 %yield) as a yellow solid. 
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1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.25 (s, 1H), 8.97 (s, 1H), 7.78 (d, J= 8.20 Hz, 2H), 

7.60-7.71 (m, 2H), 7.54 (d, J= 8.59 Hz, 1H), 7.42 (dd, J= 1.56, 8.98 Hz, 1H), 7.37 (d, 

8.20 Hz, 2H), 7.12 (d, J= 7.03 Hz, 1H), 5.86 (d, J= 5.08 Hz, lH), 5.39 (t, J= 4.88 Hz, 1H), 

3.73-3.85 (m, 2H), 3.09- 3.27 (m, 2H), 2.41 (s, 3H), 2.31 (s, 3H), 2.18-2.28 (m, 1H), 1.74 (qd, 

J= 4.10, 12.43 Hz, 1H), 1.50- 1.62 (m, 1H), 1.47 (d, J= 12.49 Hz, 1H), 1.34 (d, 1H); MS (ESI) 

m/z 533.4 [M+1t. 

[00839] C. (2-(3-Methyl-1-tosyl-lH-indazol-6-ylamino)-[1,2,4]triazolo[1,5-

a] pyridin-5-yl)(tetrahydro-2H-pyran-4-yl)methyl acetate and N-(3-methyl-1-tosyl-1H

indazol-6-yl)-5-((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. 

Thionyl chloride (0.231 mL, 3.18 mmo1) was added to a stirred mixture of (2-(3-methyl-1-tosyl-

1H-indazol-6-ylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)(tetrahydro-2H-pyran-4-yl)methanol 

(0.423 g, 0.794 mmol) and N,N-diisopropylethylamine (1.176 mL, 6. 75 mmol) in chloroform 

(20 mL). The resulting dark-colored mixture was stirred at room temperature under nitrogen for 

3 hand then the solvent was removed on a rotary evaporator. Acetic acid (10 mL) was added 

followed by zinc dust (<10 micron) (1.038 g, 15.88 mmol). The resulting mixture was stirred 

and heated at 100 °C under a reflux condenser under nitrogen for 18 h. The resulting mixture 

was filtered through Celite and the filter cake washed thoroughly with methanol. The fltrate was 

purified using reverse-phase preparatory HPLC (20-1 00 % acetonitrile+ 0.1% trifluoroacetic 

acid in water+ 0.1% trifluoroacetic acid, over 30 min). Fractions containing the desired product 

were combined, neutralized with saturated aqueous sodium bicarbonate, and the acetonitrile was 

removed on a rotary evaporator. The residue was extracted three times with ethyl acetate. The 

organic extracts were washed with brine, concentrated on a rotary evaporator, and dried under 

high vacuum to give a 24 : 76 mixture of (2-(3-methyl-1-tosyl-1H-indazol-6-ylamino )-

[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)(tetrahydro-2H-pyran-4-yl)methyl acetate to N-(3-methyl-1-

tosyl-1 H-indazol-6-yl)-5-( ( tetrahydro-2H-pyran-4-yl )methyl)-[ 1 ,2,4 ]triazolo [ 1 ,5-a ]pyridin-2-

amine (0.176 g) as a tan solid. This material was carried on to the next step without further 

purification. 

[00840] D. (2-(3-Methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)(tetrahydro-2H-pyran-4-yl)methanol and N-(3-methyl-1H-indazol-6-yl)-5-((tetrahydro-

2H-pyran-4-yl)methyl)-[1,2,4]triazolo[l,5-a]pyridin-2-amine. A mixture of (2-(3-methyl-1-

tosyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(tetrahydro-2H-pyran-4-
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yl)methyl acetate and N-(3-methyl-1-tosyl-1 H-indazol-6-yl)-5-((tetrahydro-2H-pyran-4-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (0.175 g, 0.339 mrnol) was dissolved in 

1-methyl-2-pyrrolidinone (2 mL) with stirring at room temperature and then diluted with 

methanol (4 mL). Sodium hydride (0.041 g, 1.694 mmol) was added under nitrogen and the 

resulting mixture was stirred and heated at 70 oc under a reflux condenser under nitrogen for 

17 h. The resulting mixture was cooled to room temperature and trifluoroacetic acid (0.209 mL, 

2. 71 mrnol) was added. The resulting mixture was filtered and purified using reverse-phase 

semi-preparatory HPLC (5-60 %acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 30 min). Fractions containing the desired products were loaded onto 

separate Strata X-C ion exchange columns from Phenomenex. The columns were washed 

successively with water, acetonitrile, methanol, and then 10% ammonium hydroxide in 70% 

methanol in dichloromethane. The product came off with the 10 % ammonium hydroxide in 

70 % methanol in dichloromethane eluent and was concentrated on a rotary evaporator and dried 

under high vacuum at 40 °C to give the desired product (2-(3-methyl-1H-indazol-6-ylamino)-

[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)(tetrahydro-2H-pyran-4-y1)methanol (0.0 16 g, 0.042 mrnol, 

12% yield) as an off-white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 12.36 (s, 1H), 9.82 

(s, 1H), 8.12 (d, J= 1.17 Hz, 1H), 7.62 (dd, J= 7.42, 8.59 Hz, 1H), 7.47- 7.57 (m, 2H), 7.21 (dd, 

J=1.76, 8.79 Hz, 1H), 7.07 (d, J= 7.03 Hz, 1H), 5.83 (d, J= 4.69 Hz, 1H), 5.22 (t, J= 4.69 Hz, 

1H), 3.77-3.92 (m, 2H), 3.24 (t, J= 10.93 Hz, 1H), 3.09-3.20 (m, 1H), 2.42 (s, 3H), 2.16-

2.29 (m, J=3.86, 3.86, 7.91, 11.71 Hz, 1H), 1.72 (qd, J= 4.49, 12.56 Hz, 1H), 1.53 (qd, J= 4.69, 

12.49 Hz, 1H), 1.43 (d, J= 11.71 Hz, 1H), 1.30 (d, 1H); MS (ESI) mlz 379.2 [M+1t and 

N-(3-methyl-1 H-indazol-6-yl)-5-( ( tetrahydro-2H-pyran-4-yl)methyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-

a]pyridin-2-amine (0.051 g, 0.141 mrnol, 42% yield) as an off-white solid. 1HNMR (400 MHz, 

DMSO-d6) o (ppm) 12.34 (s, 1H), 9.80 (s, 1H), 8.14 (d, J= 1.56 Hz, 1H), 7.44-7.57 (m, 3H), 

7.21 (dd, J= 1.56, 8.59 Hz, 1H), 6.92 (dd, J= 1.37, 6.83 Hz, 1H), 3.84 (dd, J= 2.54, 11.52 Hz, 

2H), 3.26 (t, J= 10.93 Hz, 2H), 3.07 (d, J= 7.03 Hz, 2H), 2.42 (s, 3H), 2.19-2.36 (m, 1H), 1.54 

(d, J=11.32 Hz, 2H), 1.29- 1.45 (m, 2H); MS (ESI) mlz 363.3 [M+1t. 
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Example 113: cis-6-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo [1,5-a]pyridin-2-

ylamino)-1H-pyrrolo[3,2-b]pyridin-2(3H)-one 

[00841] A. Diethyl cis-2-(3-amino-5-(5-( 4-hydroxycyclohexylamino )-

[1,2,4]triazolo [1,5-a]pyridin-2-ylamino )pyridin-2-yl)malonate. A mixture of cis-4-(2-amino

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)cyclohexanol (600 mg, 2.43 mmol), diethyl2-(5-bromo-

3-nitropyridin-2-yl)malonate (835 mg, 2.31 mmol), tris(dibenzylideneacetone)dipalladium 

(423 mg, 0.46 mmol), cesium carbonate (1.5 g, 4.62 mmol), and 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (267 mg, 0.46 mmol) in dioxane (10 mL) was degassed under nitrogen, the 

mixture was refluxed overnight. The mixture was poured into water (30 mL), and extracted with 

ethyl acetate. The organic layer was dried, concentrated, and purified on silica gel column 

(eluting with 0.5-1.5% dichloromethane in methanol) to give diethyl cis-2-(3-amino-5-(5-(4-

hydroxycyclohexylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )pyridin-2-yl)malonate 

(120.0 mg, 10% yield). 

[00842] B. Methyl cis-2-(3-amino-5-(5-(4-hydroxycyclohexylamino)-

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)pyridin-2-yl)acetate. To a mixture of diethyl cis-2-(3-

amino-5-( 5 -( 4-hydroxycyclohexylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-y lamino )pyridin-2-

yl)malonate (120.0 mg, 0.23 mmol) in a mixture of dichloromethane (10 mL) and methanol 

(50 mL) was added Raney nickel (100 mg), and the mixture was stirred under hydrogen at room 

temperature for 24 hours. LCMS analysis showedthat the major product was the desired product 

(if the reaction was not completed, just kept the hydrogenation until the reaction was completed). 

The mixture was filtered, concentrated under reduced pressure, and purified on silica gel column 

(eluting with 1-2% dichloromethane in methanol) to give methyl cis-2-(3-amino-5-(5-(4-

hydroxycyclohexylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-ylamino )pyridin-2-yl)acetate. 

[00843] C. cis-6-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino)-1H-pyrrolo[3,2-b]pyridin-2(3H)-one. To a mixture of methyl cis-2-(3-amino-5-(5-(4-

hydroxycyclohexylamino )-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )pyridin-2-yl)acetate 

(130 mg, 0.32 mmol) in ethyl acetate (10 mL) was added concentrated hydrochloride acid 

solution (0.5 mL), and the mixture was refluxed for 1 hour. The mixture was neutralized with 
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saturated aqueous sodium carbonate solution to pH=9, and extracted with ethyl acetate. The 

combined organic layer was washed with water and saturated aqueous sodium chloride solution, 

dried, concentrated under reduced pressure, and purified on silica gel column (eluting with 2-5% 

dichloromethane in methanol) to give cis-6-(5-( 4-hydroxycyclohexylamino )-[1 ,2,4]triazolo[1 ,5-

a]pyridin-2-ylamino)-1H-pyrrolo[3,2-b]pyridin-2(3H)-one (15 mg, 17.9 %). 1H NMR (300MHz, 

DMSO-d6) o (ppm) 10.48 (s, 1H), 9.69 (s, 1H), 8.40 (s, 1H), 7.73 (s, 1H), 7.44 (t, J=7.8 Hz, 1H), 

6.76 (d, J=8.7 Hz, lH), 6.23 (d, J=8.1 Hz, 1H), 5.96 (d, J=7.8 Hz, 1H), 4.52 (s, 1H ), 3.78 (s, 

2H), 1.84-1.65 (m, 8H); MS(ESI): m/z 380.3 [M+1t. 

Example 114: 4-((2-(3-(Trifluoromethyl)-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-

a] pyridin-5-yl)methyl)piperazin-2-one 

HN--{ N-.;;:t? 
- w·N ~ 

F ~ t9 N~O 
F. ~ _..NH ~NH 

N 
F 

[00844] A. Methyl 2-bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate. To a 

solution of2-amino-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylic acid methyl ester (4.0 g, 

21 mmol) in a mixture ofhydrobromic acid (40% in water) and acetic acid (v/v, 2:1, 150 mL) 

was added sodium nitrite (8.7 g, 126 mmol) at room temperature, and the mixture was stirred at 

room temperature overnight. When the starting material was consumed, the reaction mixture 

was basified with sodium bicarbonate to pH>9. The solid was washed by water, and dried to 

give methyl2-bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate (4.2 g, 78% yield) as a solid. 
1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.88 (m, 1H), 7.75 (m, 1H), 7.61 (m, 1H), 4.06 

(s, 3H); MS (ESI): m/z 255.8 [M+1t. 

[00845] B. 2-Bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylic acid. A mixture of 

methyl2-bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylate (3.38 g, 13.2 mmol) and lithium 

hydroxide (3 .17 g, 132 mmol) in a mixture of tetrahydrofurane and water (v/v, 1:1, 70 mL) was 

heated at 80 °C overnight. When the starting material was consumed, the organic layer was 

separated. The aqueous layer was neutralized with hydrochloric acid to pH=6, and extracted 

with ethyl acetate. The combined organic layer was dried over sodium sulfate, and evaporated in 
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vacuo to give 2-bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylic acid (2.9 g, 91 %yield) as a 

solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 8.06 (m, 1H), 7.81 (m, 2H); MS (ESI): 

mlz 241.9 [M+1t. 

[00846] C. (2-Bromo-[1,2,4]triazolo[l,S-a]pyridin-S-yl)-methanol. A solution of 

2-bromo-[1,2,4]triazolo[1,5-a]pyridine-5-carboxylic acid (2.9 g, 12.2 mmol) in tetrahydrofurane 

(40 mL) was added dropwise a solution ofborane dimethyl sulfide complex ( 9.27 g, 122 mmol) 

in tetrahydrofuran (10 mL) at room temperature. When TLC indicated the starting material was 

consumed, methanol was added to quench the reaction, and the mixture was concentrated in 

vacuo to give the crude product (2-bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-methanol (2.6 g, 

94% yield). MS (ESI): mlz 229.9 [M+1t, 

[00847] D. 2-Bromo-S-(bromomethyl)-[1,2,4]triazolo[l,S-a]pyridine. To a solution of 

(2-bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-methanol (2.6 g, 11.45 mmol) in dioxane (20 mL) 

was added phosphorus tribromide (1.6 mL, 17.18 mmol) at 0 °C, and the reaction mixture was 

stirred at 40 °C overnight. When the starting material was consumed, the reaction was quenched 

by the addition of saturated sodium bicarbonate aqueous solution, and extracted with ethyl 

acetate. The combined organic layer was dried over anhydrous sodium sulfate, evaporated under 

reduced pressure, and purified on silica gel column (eluting with 10-11% ethyl acetate in 

petroleum ether) to give 2-bromo-5-(bromomethyl)-[1,2,4]triazolo[1,5-a]pyridine (2.0 g, 61 % 

yield) as a solid. MS (ESI): m/z 291.9 [M+1t. 

(00848] E. 4-(2-Bromo-[1,2,4]triazolo[l,S-a]pyridin-S-ylmethyl)-piperazin-2-one. A 

suspension of2-bromo-5-(bromomethyl)-[1,2,4]triazolo[1,5-a]pyridine (0.6 g, 2.1 mmol), 

piperazin-2-one (0.63 g, 6.3 mmol) and potassium carbonate (3.0 g, 21 mmol) in acetonitrile 

(20 mL) was heated at 60 °C. When the starting material was consumed, the solvent was 

removed under reduced pressure, and the residue was treated with water. The precipitate was 

collected by filtration, washed with water, and dried under high vacuum to give 4-(2-bromo

[1,2,4]triazolo[1,5-a]pyridin-5-ylmethyl)-piperazin-2-one (0.49 g, 75% yield) as a solid. 
1HNMR (400 MHz, DMSO-d6) o (ppm) 7.84 (s, 1H), 7.76 (m, 2H), 7.30 (m, 1H), 4.08 (s, 2H), 

3.22 (s, 2H), 3.16 (s, 2H), 2.74 (m, 2H); MS (ESI): mlz 309.9 [M+1t. 

[00849] F. 4-((2-(3-(Trifluoromethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-lH-

indazol-6-ylamino)-[1,2,4]triazolo[l,S-a]pyridin-S-yl)methyl)piperazin-2-one. A degassed 

mixture of 4-(2-bromo-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-ylmethyl)-piperazin-2-one (3 80 mg, 
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1.23 mmol), 3-(trifluoromethyl)-1-((2-(tiimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine 

( 410 mg, 1.23 mmol), tris( dibenzylideneacetone )palladium(O) (11 0 mg, 0.123 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (140 mg, 0.246 mmol), and cesium carbonate 

(920 mg, 2.46 mmol) in dioxane (20 mL) was heated at 100 °C under nitrogen overnight. The 

reaction mixture was concentrated in vacuo, and purified on silica gel column (eluting with 

0.5-2% methanol in dichloromethane) to give 4-((2-(3-(trifluoromethyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)piperazin-2-one (510 mg, 74% yield). 1H NMR (400 MHz, CHLOROFORM-d) 

o (ppm) 8.32 (s, 1H), 8.12 (br s, 1H), 7.72 (m, 1H), 7.50 (m, 2H), 7.26 (m, 1H), 7.04 (d, 

J=8.0 Hz, 1H), 6.46 (br s, 1H), 5.78 (s, 2H), 4.19 (s, 2H), 3.59 (m, 2H), 3.46 (m, 2H), 3.43 (s, 

2H), 2.95 (m, 2H), 0.89 (m, 2H), -0.09 (s, 9H) . 

[00850] G 4-((2-(3-(Trifluoromethyl)-1H-indazol-6-ylamino)-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)methyl)piperazin-2-one. A mixture of 4-((2-(3-(trifluoromethyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1 H-indazol-6-ylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-

yl)methyl)piperazin-2-one (250 mg, 0.446 mmol) in a mixture of dichloromethane and 

trifluoroacetic acid (v/v, 3:1, 15 mL) was stirred at room temperature for 2 h. When the starting 

material was consumed, the solvent was removed, and the residue was dissolved in a mixture of 

methanol (20 mL) and aqueous ammonium hydroxide. When the material was consumed, the 

solvent was removed, and the residue was washed with water and methanol to give 4-((2-(3-

(trifluoromethyl)-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperazin-2-

one as a hydrochloride salt (1 00 mg, 52 % yield). 1 H NMR ( 400 MHz, METHANOL-d4) o (ppm) 

8.40 (s, lH), 7.67 (m, 2H), 7.51 (d, J=8.8 Hz, lH), 7.33 (d, J=9.6 Hz, lH), 7.17 (m, lH), 4.26 (s, 

2H), 3.45 (s, 2H), 3.41 (m, 2H), 2.96 (m, 2H); MS (ESI): mlz 431.3 [M+ It. 

Example 115: 3,3-Dimethyl-6-(5-(piperidin-4-ylmethyl)-[1,2,4 ]triazolo [1,5-a] pyridin-2-

ylamino )indolin-2-one 

a---<Y 
~NH UH 

0 
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[00851] A. 6-(5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethyl-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-2-one. A degassed mixture of 5-bromo-

[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-amine (1.0 g, 4. 72 mmol), 6-iodo-3,3-dimethyl-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-2-one (2.15 g, 5.19 mmol), 4,5-bis( diphenylphosphino )-

9,9-dimethylxanthene (546 mg, 0.95 mmol), tris(dibenzylideneacetone)palladium (0) (430 mg, 

0.47 mmol), and cesium carbonate (4.6 g, 14.2 mmol) in dioxane (30 mL) was heated at 80 oc 
under nitrogen for 2 h. The reaction mixture was poured into water (20 mL), extracted with 

ethyl acetate (15 mLx3), dried over anhydrous sodium sulfate, evaporated under reduced 

pressure, and purified by silica gel column (eluting with 10-16% ethyl acetate in petrol ether) to 

afford 6-(5-bromo-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )-3,3-dimethyl-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-2-one (600 mg, 26 %). 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 9.87 (s, 1H), 7.63 (m, 2H), 7.53 (d, J=7.2 Hz, 1H), 7.42 (m, 2H), 7.29 (d, J=8.0 Hz, 1H), 

5.10 (s, 2H), 3.56 (t, J=8.0 Hz, 2H), 1.31 (s, 6H), 0.89 (t, J=8.0 Hz, 2H), -0.06 (s, 9H); 

MS (ESI): m/z 504.1 [M+1t. 

[00852] B. tert-Butyl4-((2-(3,3-dimethyl-2-oxo-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-6-ylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-

yl)methyl)piperidine-1-carboxylate. To a solution of tert-butyl4-methylenepiperidine-1-

carboxylate (480 mg 2.4 mmol) in tetrahydrofuran (10 mL) was added 9-

borabicyclo[3.3.l]nonane (6 mL, 0.5 Min tetrahydrofuran) at room temperature under nitrogen, 

and the resulting mixture was heated at 75 °C for 3 h. A mixture of 6-(5-bromo-

[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )-3,3-dimethyl-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-2-one (600 mg, 1.2 mmol), [1, 1 '

bis(diphenylphosphino)ferrocene]dichloropalladium(II) (90 mg, 0.12 mmol), and potassium 

carbonate (498mg, 3.6 mmol) in a mixture of N,N-dimethylformamide (10 mL) and water (1 mL) 

was stirred at 60 °C for 4 h. After cooling down to room temperature, the reaction mixture was 

diluted with water (50 mL), and the mixture was extracted with ethyl acetate (50 mLx3). The 

combined organic layer was dried over anhydrous sodium sulfate, and concentrated under 

reduced pressure to give crude product, which was purified by a reverse-phase preparatory 

HPLC (70-100% acetonitrile+ 0.75% trifluoroacetic acid in water, over 15 min) to give 

tert-butyl 4-( (2-(3 ,3 -dimethyl-2-oxo-1-( (2-( trimethylsilyl)ethoxy )methyl)indolin-6-ylamino )-
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[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperidine-1-carboxylate (250 mg, 34% yield). 

MS (ESI): mlz 621.2 [M+1t. 

[00853] C. 3,3-Dimethyl-6-(5-(piperidin-4-ylmethyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )indolin-2-one. To a solution of tert-butyl 4-((2-(3,3-dimethyl-2-oxo-1-((2-

(trimethylsilyl)ethoxy )methyl)indolin-6-ylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-

yl)methyl)piperidine-1-carboxylate (250 mg, 0.4 mmol) in dichloromethane (15 mL) was added 

trifluoroacetic acid (5 mL), and the mixture was stirred at room temperature for 1 h. The 

reaction mixture was concentrated under reduced pressure, and the residue was dissolved in a 

mixture of methanol (5 mL) and ammonia hydrate solution (2 mL). The mixture was stirred at 

room temperature for about 18 h, concentrated under reduced pressure, and purified by a reverse

phase preparatory HPLC (37-57% acetonitrile+ 0.75% trifluoroacetic acid in water, over 

15 min) to give 3,3-dimethyl-6-(5-(piperidin-4-ylmethyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-

ylamino)indolin-2-one as a trifluoroacetic acid salt, which was converted to the hydrochloride 

salt (85 mg, 57% yield). 1H NMR (400 MHz, METHANOL-d4) 8 (ppm) 7.77 (t, J=7.6 Hz, 1H), 

7.52 (d, J=8.8 Hz, 1H), 7.30 (s, 1H), 7.17 (m, 3H), 3.32 (d, J=8.8 Hz, 2H), 3.18 (d, J=7.2 Hz, 

2H), 2.90 (t, J=8.0 Hz, 2H), 2.33 (s, 1H), 1.89 (d, J=8.8 Hz, 2H), 1.57 (m, 2H), 1.28 (s, 6H); MS 

(ESI): m/z 391.3 [M+1t. 

Example 116: 1-Methyl-~ -(piperidin-4-yl)- N' -(5-((tetrahydro-2H-pyran-4-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-yl)-1H-indazole-3,6-diamine 

[00854] A. tert-Butyi 6-((tetrahydro-2H-pyran-4-yl)methyl)pyridin-2-

ylcarbamate.Under nitrogen, to a solution of 4-methylenetetrahydro-2H-pyran (3.42 g, 

34.9 mmol) in tetrahydrofuran (10 mL) was added 9-borabicyclo[3.3.1]nonane (70 mL, 

34.9 mmol), and the mixture was stirred at 75 oc for 2 h. To the mixture was added tert-butyl 

6-bromopyridin-2-ylcarbamate (6.5 g, 23.9 mmol), potassium carbonate (7.29 g, 52.4 mmol), 

1, 1'-bis( diphenylphosphino )ferrocene palladium dichloride (2.55 g, 3.49 mmol), 

N,N-dimethylformamide (80 mL), and water (20 mL). The resulting mixture was stirred at 60 °C 

for 3 h, cooled to room temperature, filtered, concentrated under reduced pressure, and purified 
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by column chromatography on silica gel (eluting with 10-20% ethyl acetate in petroleum ether) 

to give tert-butyl 6-((tetrahydro-2H-pyran-4-yl)methyl)pyridin-2-ylcarbamate (6.0 g, 86% 

yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 7.75 (d, J=8.4 Hz, lH), 7.31 (t, 

J=8.4 Hz, lH), 7.35 (br s, 1H), 6.77 (d, J=7.2 Hz, 1H), 3.95 (dd, J1=4.0 Hz, J 2=11.6 Hz, 2H), 

3.37 (t, J=11.2 Hz, 2H), 2.58 (d, J=7.2 Hz, 2H), 1.93 (m, 1H), 1.85 (m, 2H), 1.51 (s, 9H), 1.37 

(m, 2H). 

[00855] B. 6-((Tetrahydro-2H-pyran-4-yl)methyl)pyridin-2-amine. A solution of tert-

butyl 6-((tetrahydro-2H-pyran-4-yl)methyl)pyridin-2-ylcarbamate (6.0 g, 20.5 mmol) in 

methanolic hydrochloride solution (80 mL, 2 M) was stirred at 50 °C for 2 h. When the starting 

material was consumed, the reaction mixture was concentrated in vacuo to give the desired 

product as a hydrochloride salt. The residue was dissolved in ethyl acetate, and the mixture was 

washed with saturated sodium dicarbonate solution and dried over sodium sulfate. The solvent 

was removed to give 6-((tetrahydro-2H-pyran-4-yl)methyl)pyridin-2-amine (3.6 g, 91.5% yield). 
1H NMR (300 MHz, CHLOROFORM-d) o (ppm) 7.34 (t, J=7.2 Hz, lH), 6.46 (d, J=7.5 Hz, 1H), 

6.33 (d, J=7.1 Hz, 1H), 4.45 (br s, 2H), 3.95 (dd, J1=4.0 Hz, J 2=11.6 Hz, 2H), 3.38 (t, J=11.2 Hz, 

2H), 2.52 (d, J=7.2 Hz, 2H), 1.93 (m, 1H), 1.85 (m, 2H), 1.37 (m, 2H). 

[00856] C. 5-((Tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

amine. A mixture of6-((tetrahydro-2H-pyran-4-yl)methyl)pyridin-2-amine (3.6 g, 18.8 mmol) 

and 0-ethyl carbonisothiocyanatidate (2.5 g, 18.8 mmol) in dioxane (40 mL) was stirred at room 

temperature. When the starting material was consumed, the mixture was concentrated in vacuo. 

The residue was dissolved in a mixture of methanol (25 mL) and ethanol (25 mL), 

hydroxylamine hydrochloride (6.5 g, 93.8 mmol) and N, N-diethylisopropylamine (7.26 g, 

56.3 mmol) were added, and the mixture was stirred at room temperature for 2 hand 75 °C for 

3 h. The mixture was concentrated in vacuo, and purified by column chromatography on silica 

gel (eluting with 20-50% ethyl acetate in petroleum ether) to give 5-((tetrahydro-2H-pyran-4-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (3.6 g, 82% yield) as a white solid. 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 7.36 (t, J=8.4 Hz, 1H), 7.22 (d, J=8.4 Hz, 1H), 6.72 (d, J=6.8 Hz, 

lH), 6.00 (br s, 2H), 3.81 (d, J=9.2 Hz, 2H), 3.22 (t, J=10.8 Hz, 2H), 2.90 (d, J=7.2 Hz, 2H), 

2.19 (m, 1H), 1.44 (m, 2H), 1.32 (m, 2H). 

[00857] D. tert-Butyl 4-(1-methyl-6-(5-((tetrahydro-2H-pyran-4-yl)methyl)-

[ 1 ,2,4 ]triazolo [1,5-a] pyridin-2-ylamino )-1H-indazol-3-ylamino )piperidine-1-carboxylate. A 
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degassed sol uti on of tert-buty I 4-( 6-bromo-1-methyl-1 H- indazol-3-ylamino )piperidine-1-

carboxylate (723 mg, 1.77 mmol), tris(dibenzylidene acetone)dipalladium (0) (147 mg, 

0.16 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethyl xanthene(185 mg, 0.32 mmol), 5-

((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (374 mg, 1.61 mmol), 

and cesium carbonate (1.05 g, 3.22 mmol) in dioxane (40 mL) was heated at 100 oc under 

nitrogen for 3 h. After cooling to room temperature, the reaction mixture was concentrated, and 

the residue was dissolved in 20 mL of a mixture of dichloromethane and methanol (v/v, 1:1 ). 

The reaction mixture was filtered, concentrated, and purified on silica gel column (eluting 

with 10-100 % ethyl acetate in petroleum ether) and a reverse-phase preparatory HPLC 

(33-63 %:acetonitrile+ 0.075% trifluoroacetic acid in water+ 0.075% trifluoroacetic acid, 

over 15 min) to give tert-butyl 4-(1-methyl-6-(5-((tetrahydro-2H-pyran-4-yl)methyl)-

[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )-1H-indazol-3-ylamino )piperidine-1-carboxylate 

(400 mg, 44% yield) as a solid. MS (ESI): mlz 561.3 [M+1t. 

[00858] E. 1-Methyl- N3-(piperidin-4-yl)- N-(5-((tetrahydro-2H-pyran-4-yl)methyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-yl)-1H-indazole-3,6-diamine. A solution of tert-butyl4-(1-

methyl-6-(5-((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-1H

indazol-3-ylamino)piperidine-1-carboxylate (400 mg, 0.714 mmol) in a methanolic 

hydrochloride solution (20 mL, 2 M) was stirred at room temperature until TLC showed the 

starting material was consumed. The solvent was evaporated under reduced pressure to give 1-

methyl- N3-(piperidin-4-yl)- ~-(5-((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-yl)-1H-indazole-3,6-diamine as a hydrochloride salt (305 mg, 93% yield). 1H NMR 

(400 MHz, METHANOL-d4) 8 (ppm) 8.04 (m, 2H), 7.93 (m, lH), 7.69 (d, J=8.8 Hz, 1H), 7.35 

(m 2H), 3.97 (m, 2H), 3.86 (s, 3H), 3.57 (m, 2H), 3.32 (m, 4H), 2.41 (m, 3H), 2.01 (m, 2H), 1.66 

(m, 2H), 1.55 (2H); MS (ESI): m/z461.4 [M+1t. 

Example 117: (SJ-3,3-Dimethyl-6-(5-(piperidin-3-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )indolin-2-one 

-377-



wo 2010/027500 PCT/US2009/005020 

[00859) A. (S)-tert-Butyl3-(2-bromo-[1,2,4]triazolo[1,5-a)pyridin-5-

ylamino )piperidine-1-carboxylate. 2,5-Dibromo-[ 1 ,2,4]triazolo[1 ,5-a]pyridine (0.500 g, 

1.806 mmol), potassium carbonate (0.998 g, 7.22 mmol), and (S)-tert-butyl 3-aminopiperidine-1-

carboxylate (1.085 g, 5.42 mmol) were combined in a sealable vessel with a stirbar under 

nitrogen atmosphere. Dimethylsulfoxide (3 mL) was added and the resulting mixture was 

sealed, stirred vigorously, and heated at 100 °C for 14 hours. The resulting suspension was 

filtered and concentrated in vacuo to give a dark oil, which was purified by flash 

chromatography (0-50% ethyl acetate in hexanes) to afford (S)-tert-butyl 3-(2-bromo

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)piperidine-1-carboxylate (0.529 g, 1.335 mmol, 73.9% 

yield). MS (ESI) mlz 396.2 [Mt. 

[00860] B. (S)-tert-butyl 6-(5-(1-(tert-butoxycarbonyl)piperidin-3-ylamino )-

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethyl-2-oxoindoline-1-carboxylate. A 

mixture oftris(dibenzylideneacetone)dipalladium(O) (0.244 g, 0.267 mmol) and 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.309 g, 0.534 mmol) in 1,4-dioxane 

(1.5 mL) was heated briefly with a heat gun until very hot and then added to tert-butyl6-amino-

3,3-dimethyl-2-oxoindoline-1-carboxylate (0.369 g, 1.335 mmol), (S)-tert-butyl3-(2-bromo

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)piperidine-1-carboxylate (0.529 g, 1.335 mmol) and 

finely ground potassium carbonate (0.756 g, 5.47 mmol) in a sealable vessel with a stirbar. 

Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred vigorously, and 

heated at 100 °C for 5 h. After cooling to room temperature, the solid was removed by filtration 

and the solvent was removed under reduced pressure. The residue was purified by silica gel 

chromatography (0-4% ammonia saturated methanol in methylenechloride) to give (S)-tert-butyl 

6-(5-( 1-(tert-butoxycarbonyl)piperidin-3-ylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-3,3-

dimethyl-2-oxoindoline-1-carboxylate (0.462 g, 0.781 mmol, 58.5% yield). MS (ESI) mlz 592.7 

[M+1t. 

[00861] C. (S)-3,3-Dimethyl-6-(5-(piperidin-3-ylamino )-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)indolin-2-one. To a stirred mixture of (S)-tert-butyl6-(5-(1-(tert

butoxycarbonyl)piperidin-3-ylamino )-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-ylamino )-3,3-dimethyl-2-

oxoindoline-1-carboxylate (0.462 g, 0.781 mmol) in ethanol (30 mL) was added hydrogen 

chloride (4 N in dioxane, 1.952 mL, 7.81 mmol). The resulting mixture was heated at 50 °C 

under nitrogen for 16h. The resulting suspension was concentrated by half on a rotary 
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evaporator, filtered and washed with a small amount of ethanol to afford (S)-3,3-dimethyl-6-(5-

(piperidin-3-ylamino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )indolin-2-one dihydrochloride 

(0.300 g, 0.646 mmol, 83% yield) as a yellow-white solid. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 10.38 (s, 1H), 9.85 (br s, 1H), 9.18- 9.36 (m, 2H), 7.51 - 7.61 (m, 2H), 7.31 (dd, J=2.15, 

8.00 Hz, 1H), 7.17 (d, J = 8.20 Hz, lH), 6.82- 6.93 (m, 2H), 6.44 (d, J = 8.20 Hz, 1H), 4.10 

(br s, 1H), 3.37 (d, J= 11.32 Hz, 1H), 3.27 (d, J= 12.89 Hz, 1H), 3.13 (q, J= 9.89 Hz, 1H), 2.82 

(d, J=10.15 Hz, 1H), 2.05 (br s, 1H), 1.82- 1.97 (m, 2H), 1.23 (s, 6H); MS (ESI) mlz 392.6 

[M+1t. 

Example 118: 5-(5-((2-Hydroxypyridin-4-yl)methyl)-[1,2,4]triazolo[l,5-a]pyridin-2-

ylamino )isoindolin-1-one 

0 

HN~ N ~ /.'"' 
N~ N 
H N-

OH 

[00862] A. (2-Amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(2-methoxypyridin-4-

yl)methanone. 5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine (10 g, 46.9 mmol) was suspended 

in anhydrous tetrahydrofuran (300 mL) and cooled to -78 °C. n-Butyllithiurn (64.5 mL, 

103 mmol) was added over 30 minutes and the solution was allowed to stir for lh (brown 

suspension). N,2-dimethoxy-N-methylisonicotinamide (9.21 g, 46.9 mmol) dissolved in 

tetrahydrofuran (50 mL, dried over molecular sieves) was added dropwise via syringe (brown 

suspension). The reaction was stirred for 1h and allowed to slowly warm to room temperature 

for 3 h (reaction became a clear solution as it warmed up to room temperature). LCMS analysis 

showed the desired product. The reaction was quenched by dropwise addition of water (20 mL) 

and then neutralized with aqueous hydrochloric acid to pH = 7. Flash chromatography (30-1 00 % 

ethyl acetate in hexane) gave the desired product as a light yellow solid (6.5 g, 24.14 mmol, 

51.4% yield). MS (ESI) m/z 270.2 [M+1t. 

[00863] B. 5-((2-Methoxypyridin-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine. 

To a solution of (2-amino-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)(2-methoxypyridin-4-yl)methanone 
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(3.5 g, 13.00 mmol) in ethylene glycol (50 mL) was added hydrazine monohydrate (3.5 mL, 

112 mmol) and stirred for 5 min until a clear solution was obtained. Solid potassium hydroxide 

(0.729 g, 13.00 mmol) dissolved in ethylene glycol (20 mL) was added and heated at 130 °C for 

16 h. Water (100 mL) was added to the reaction, and was then neutralized to pH= 7 with 

trifluoroacetic acid. The reaction was then extracted with ethyl acetate (2 x 200 mL). The 

combined organics were dried over magnesium sulfate, filtered and concentrated on a rotary 

evaporator. Flash chromatography (50-100% ethyl acetate in hexane) gave the desired product 

as a white solid (3.2 g, 12.54 mmol, 96% yield). MS (ESI) mlz 256.3[M+1t. 

[00864] C. 2-Bromo-5-((2-methoxypyridin4-yl)methyl)-[1,2,4]triazolo[1,5-

a]pyridine. 5-((2-Methoxypyridin-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (3 g, 

11.75 mmol) was suspended in cold hydrobromic acid (50 mL, 48% solution) and then cooled in 

an ice-bath. Sodium nitrite (1.216 g, 17.63 mmol) dissolved in cold water (20 mL) was added 

dropwise and allowed to stirred at 0 °C for 1 h. Copper(!) bromide (2.023 g, 14.10 mmol) 

dissolved in 48% hydrobromic acid (10 mL) was added and the reaction was allowed to warm up 

to room temperature and was stirred for 16 h. The reaction mixture was then cooled to 0 °C, 

neutralized with sodium hydroxide (1N aq) and extracted with ethyl acetate. The aqueous layer 

was evaporated to dryness and the crude material was crystallized from ethyl acetate to give 

2-bromo-5-((2-methoxypyridin4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridine as a white solid (2.5 g, 

7.83 mmol, 66.7% yield). MS (ESI) mlz 320.9[M+2t. 

[00865] D. 5-(5-((2-Hydroxypyridin-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )isoindolin-1-one. A mixture of tris( dibenzylideneacetone )dipalladium(O) (0.192 g, 

0.210 mmol) and 4,5-bis( diphenylphosphino )-9,9-dimethylxanthene (0.091 g, 0.157 mmol) in 

1,4-dioxane (5 mL) was added to 5-amino-2-(2,4-dimethoxybenzyl)isoindolin-1-one (0.234 g, 

0. 783 mmol), 2-bromo-5-((2-methoxypyridin-4-yl)methyl)-[ 1 ,2,4 ]triazolo[1 ,5-a ]pyridine 

(0.250 g, 0. 783 mmol) and potassium carbonate (0.433 g, 3.13 mmol) in a sealable vessel with a 

stir bar. Nitrogen was blown in to blow out air. The resulting mixture was sealed, and heated at 

110 °C for 3h. The resulting mixture was filtered and saturated aqueous sodium bicarbonate was 

added and was extracted with ethyl acetate (2 x 100 mL). The combined organics were dried 

over magnesium sulfate, filtered, and concentrated on a rotary evaporator to dryness and purified 

using reverse-phase semi-preparatory HPLC (1 0-70 % acetonitrile + 0.1% trifluoroacetic acid in 

water+ 0.1% trifluoroacetic acid, over 34 min). The solvent was removed on a rotary evaporator, 
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saturated aqueous sodium bicarbonate was added and was extracted with ethyl acetate (2 x 

100 mL). The combined organics were dried over magnesium sulfate, filtered, and concentrated 

on a rotary evaporator to dryness to give 2-(2,4-dimethoxybenzyl)-5-(5-((2-methoxypyridin-4-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)isoindolin-1-one as a white solid (0.2 g, 

0.373 mmol, 47.6% yield). The white solid was dissolved in ethanol: water (100 mL) at room 

temperature and aqueous hydrochloric acid (5 mL, 6M) was added. This solution was stirred for 

3h. The solvent was removed on a rotary evaporator and the crude was purified using reverse

phase semi-preparatory HPLC (5-40 %acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 39 min). Fractions containing the desired product were loaded onto a 

Strata X-C ion exchange column from Phenomenex. The column was washed successively with 

water, acetonitrile, methanol, and then hot 10 % ammonium hydroxide in methanol. The product 

eluted with the 10 % ammonium hydroxide in methanol, was concentrated on a rotary evaporator 

to dryness, crystallized from ethyl acetate: hexane and dried under high vacuum at 40 °C to give 

the desired product as a white solid (0.05 g, 0.134 mmol, 17 %). 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 10.36 (s, 1H), 8.23 (br s, 3H), 8.03 (d, J=8.59 Hz, 1H), 7.91 (d, J=1.95 Hz, 1H), 7.74 

(dd,J=8.79, 2.15 Hz, 1H), 7.50-7.70 (m, 2H), 7.35 (d,J=6.64 Hz, 1H), 7.12 (d,J=7.03 Hz, 1H), 

6.49 (s, 1H), 6.19 (dd, J=6.64, 1.56 Hz, 1H), 4.36 (s, 2H), 4.31 (d, 1H). MS (ESI) m/z 

373.2(M+1t. 

Example 119: N-(2-(methoxymethyl)-1H-benzo[d]imidazol-6-yl)-5-((tetrahydro-2H-pyran-

4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine 

[00866] A. (2-Amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(tetrahydro-2H-pyran-4-

yl)methanone. 5-Bromo-(1,2,4]triazolo[1,5-a]pyridin-2-amine (11.07 g, 52.0 mmol) was 

suspended in anhydrous tetrahydrofuran (200 mL) and cooled to -78 °C. n-Butyllithium 

(71.4 mL, 114 mmol) was added over 30 min and the solution was allowed to stir for 2h (brown 

suspension) at -78 °C. N-methoxy-N-methyltetrahydro-2H-pyran-4-carboxamide (9 g, 

52.0 mmol) dissolved in tetrahydrofuran (50 mL, dried over molecular sieves) was added 
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drop wise via syringe. The reaction was stirred for 1 h at -78 °C and allowed slowly warm to 

room temperature for 3 h (reaction became clear solution as it warmed up to room temperature.). 

LCMS analysis ~howedthe desired product. The reaction was quenched with saturated sodium 

bicarbonate solution. The layers were separated and the aqueous was extracted with ethyl 

acetate (2x200mL). The organics were dried with sodium sulfate, and the volatiles removed in 

vacuo. The crude was purified by crystallization from ethyl acetate to give (2-amino

[1,2,4]triazolo[1,5-a]pyridin-5-yl)(tetrahydro-2H-pyran-4-yl)methanone (8.4 g, 34.1 mmol, 

65.6% yield) as a yellow solid. MS (ESI) rnlz 247.0[M+1t. 

[00867] B. 5-((Tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[l,5-ajpyridin-2-

amine. To a solution of (2-amino-(1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)(tetrahydro-2H-pyran-4-

yl)methanone (8 g, 32.5 mmol) in ethylene glycol (100 mL) was added hydrazine monohydrate 

(8.16 mL, 260 mmol) and the reaction mixture was stirred for 5 min until a clear solution was 

obtained. Solid potassium hydroxide (3.65 g, 65.0 mmol) dissolved in ethylene glycol (20 mL) 

was added and the reaction mixture was heated at 160 °C for 16 h. Water (100 mL) was added 

to the reaction, and it was neutralized to pH= 7 with hydrochloric acid. The reaction was then 

extracted with ethyl acetate (2x400 mL). The combined organics were dried over magnesium 

sulfate, filtered, concentrated on a rotary evaporator to give the desired product (7 g, 30.1 mmol, 

93% yield) as an offwhite solid. MS (ESI) rnlz 233.2[M+1t. This material was used without 

further purification in the next step. 

[00868] C. 2-Bromo-5-((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[l,5-

a]pyridine. 5-((Tetrahydro-2H-pyran-4-yl)methyl)-[1 ,2,4]triazolo[l ,5-a ]pyridin-2-amine (7 g, 

30.1 mmol) was suspended in cold hydrobromic acid (60 mL, 48% solution) and then cooled in 

an ice-bath. Sodium nitrite (3.12 g, 45.2 mmol) dissolved in cold water (40 mL) was added 

dropwise and allowed to stir at 0 °C for 1 h. Copper(!) bromide (5.19 g, 36.2 mmol) dissolved in 

hydrobromic acid (20 mL, 48 % solution) was added dropwise and the reaction mixture was 

allowed to warm up to room temperature and further stirred for 1h. The reaction was cooled to 

0 °C, neutralized with sodium hydroxide (6N aqueous), and extracted with ethyl acetate. The 

crude product was purified via flash chromatography (eluting with 30-60% ethyl acetate in 

hexane) to afford 2-bromo-5-((tetrahydro-2H-pyran-4-yl)methyl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridine 

as a purple oil (3 .4 g, 11.48 mmol, 38.1 % yield). This compound was further purified by 
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crystallization from methanol (3 mL) to give the title compound as a pink solid (3.0 g). 

MS (ESI) m/z 298.3[M+1t. 

[00869] J). N-(2-( methoxymethyl)-lH-benzo[ d) imidazol-6-yl)-5-(( tetrahydro-2H-

pyran-4-yl)methyl)-[1,2,4]triazolo[l,S-a]pyridin-2-amine. To a mixture of 

tris(dibenzylideneacetone)dipalladium(O) (0.077 g, 0.084 mmol) and 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (0.098 g, 0.169 mmol) in 1,4-dioxane (10 mL) 

was added 2-(methoxymethyl)-1-tosyl-1H-benzo[d]imidazol-5-amine (0.280 g, 0.844 mmol), 

2-bromo-5-((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridine (0.25 g, 

0.844 mmol) and finely ground potassium carbonate (0.35 g, 2.53 mmol) in a sealable vessel 

with a stir bar. Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred 

, and heated at 120 °C. LCMS after 3 h shows complete conversion to desired product. The 

resulting mixture was filtered. Saturated aqueous sodium bicarbonate was added and extracted 

with ethyl acetate (2 x 100 mL). The combined organics were dried over magnesium sulfate, 

filtered, and concentrated on a rotary evaporator to dryness and purified using reverse-phase 

preparatory HPLC (eluting with 20-70% acetonitrile+ 0.1 % trifluoroacetic acid in water+ 

0.1 % trifluoroacetic acid, over 39 min). Fractions containing the desired product were 

concentrated on a rotary evaporator and aqueous hydrochloric acid (25 mL, 6M) was added and 

heated to 70 oc overnight. The solvent was removed on a rotary evaporator and purified using 

reverse-phase semi-preparatory HPLC (eluting with 5-40 % acetonitrile + 0.1% trifluoroacetic 

acid in water+ 0.1% trifluoroacetic acid, over 39 min). Fractions containing the desired product 

were loaded onto a Strata X-C ion exchange column from Phenomenex. The column was 

washed successively with water, acetonitrile, methanol, and then hot 10 % ammonium hydroxide 

in methanol. The product eluted with the 10 % ammonium hydroxide in methanol and was 

concentrated on a rotary evaporator to dryness. This material was crystallized from 20% ethyl 

acetate in hexane and dried under high vacuum at 40 °C to give the desired product as a white 

solid (0.130 g, 0.331 mmol, 39.2% yield). 1H NMR (400 MHz, DMSO-d6) o (ppm) 12.30 {br s, 

1H), 9.56 (br s, 1H), 8.14 (s, 1H), 7.30-7.55 (m, 4H), 6.89 (d, J=5.86 Hz, 1H), 4.58 (s, 2H), 

3.84 (dd, J=11.32, 2.73 Hz, 2H), 3.36 (s, 3H), 3.26 (t, J=10.93 Hz, 2H), 3.06 (d, J=7.03 Hz, 2H), 

2.19-2.36 (m, 1H), 1.54 (d, J=11.32 Hz, 2H), 1.29- 1.45 (m, 2H); MS (ESI) m/z 393.2[M+1t. 
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Example 120: 6-(5-(Hydroxy(tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one and 3,3-dimethyl-6-(5-((tetrahydro-2H

pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)indolin-2-one 

[00870] A. (2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(tetrahydro-2H-pyran-4-

yl)methanol. A solution oftetrahydro-2H-pyran-4-carbaldehyde in tetrahydrofuran was dried 

over 3 A molecular sieves prior to use. 2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine was dried 

under high vacuum in the reaction flask with a stirbar at 40 °C overnight prior to use. 

n-Butyllithium (2. 70 mL, 4.32 mmol, 1.6 M in hexane) was added slowly dropwise to a stirred 

solution of2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine (1.14 g, 4.12 mmol) in tetrahydrofuran 

(30 mL) cooled with a dry ice/acetone bath under nitrogen. During the addition the reaction 

became darker yellow. After 10 min tetrahydro-2H-pyran-4-carbaldehyde (4.53 mL, 4.53 mmol, 

1 M in tetrahydrofuran) was added. The cold bath was removed and the resulting mixture was 

warmed to 0 °C over -15 min. The resulting mixture was diluted with methanol (1 mL) and 

most of the solvent was removed on a rotary evaporator. The residue was purified using flash 

chromatography (Biotage) (eluting with 10-100 % ethyl acetate in hexane) to give the desired 

product (0.792 g, 2.54 mmol, 62% yield) as a white foam-solid. MS (ESI) mlz 312.1 [Mt, 

314.2 [M+2t. 

[00871] B. tert-Butyl6-(5-(hydroxy(tetrahydro-2H-pyran-4-yl)methyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethyl-2-oxoindoline-1-carboxylate. A 

mixture oftris(dibenzylideneacetone)dipalladium(O) (0.101 g, 0.110 mmol) and 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.128 g, 0.221 mmol) in 1,4-dioxane 

(1.5 mL) was heated briefly with a heat gun until very hot and then added to tert-butyl 6-amino-

3,3-dimethyl-2-oxoindoline-1-carboxylate (0.305 g, 1.104 mmol), (2-bromo-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-yl)(tetrahydro-2H-pyran-4-yl)methanol (0.345 g, 1.104 mmol), 1,4-dioxane (2 mL) 

and finely ground potassium carbonate (0.625 g, 4.53 mmol) in a sealable vessel with a stirbar. 

Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred vigorously, and 

heated at 100 °C for 2.5 h. After cooling to room temperature the reaction mixture was filtered 
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through a syringe filter. The filter cake was washed with DMSO. The filtrate was diluted with 

0.1 % trifluoroacetic acid in acetonitrile and methanol and purified using reverse-phase 

preparatory HPLC (15-75 %acetonitrile+ 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 30 min). Fractions containing the desired product were combined, 

neutralized with saturated aqueous sodium bicarbonate, and the acetonitrile was removed on a 

rotary evaporator. The resulting mixture was extracted with ethyl acetate. The organics were 

dried over magnesium sulfate, filtered, concentrated on a rotary evaporator, and dried under high 

vacuum to give the desired product (0.442 g, 0.871 mmol, 79% yield) as a yellow solid. 

MS (ESI) m/z 507.7 [M+1t. 

[00872] C. 6-(5-(Hydroxy(tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[l,S-

a] pyridin-2-ylamino )-3,3-dimethylindolin-2-one and 3,3-dimethyl-6-(5-( ( tetrahydro-2H

pyran-4-yl)methyl)-[1,2,4]triazolo[l,S-a]pyridin-2-ylamino )indolin-2-one. Thionyl chloride 

(0.095 mL, 1.303 mmol) in chloroform (1.5 mL) was added to a stirred solution of tert-butyl 

6-( 5-(hydroxy(tetrahydro-2H-pyran-4-yl)methyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-3 ,3-

dimethyl-2-oxoindoline-1-carboxylate (0.441 g, 0.869 mmol) and N,N-diisopropylethylamine 

(1.286 mL, 7.39 mmol) in chloroform (20 mL) at -45 °C. The resulting yellow solution was 

stirred while slowly warming to 0 °C over 30 min. The resulting yellow solution was recooled to 

-45 °C. More thionyl chloride (0.019 mL, 0.261 mmol) in chloroform (0.3 mL) was added. The 

resulting yellow solution was stirred while slowly warming to 0 °C over 30 min. The resulting 

yellow-orange solution was transferred to a separatory funnel with dichloromethane and shaken 

with saturated aqueous sodium bicarbonate. The layers were separated and the water layer 

extracted again with dichloromethane. The combined organics were washed with 0.5 M sodium 

bisulfate in water (2 x 10 mL), then brine, and then dried over magnesium sulfate, filtered, and 

concentrated on a rotary evaporator. The residue was dissolved in acetic acid (1 0 mL) with 

stirring at room temperature. Zinc dust (<10 micron) (1.136 g, 17.38 mmol) was added. The 

resulting gray and orange mixture was stirred and heated at 110 °C under a reflux condenser 

under nitrogen for 1.5 h. The resulting mixture was filtered through Celite and the filter cake 

washed with 20 % methanol in dichloromethane. The filtrate was concentrated on a rotary 

evaporator. The residue was dissolved in DMSO/methanol, filtered, and purified using reverse

phase preparatory HPLC (15-65 % acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 30 min). Fractions containing the desired products were loaded onto 
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Strata X-C ion exchange columns from Phenomenex. The columns were washed successively 

with water, acetonitrile, methanol, and then 5% ammonium hydroxide in methanol. The . 

products came off with the 5 % ammonium hydroxide in methanol eluent and were concentrated 

on a rotary evaporator and dried under high vacuum at 50 octo give 6-(5-(hydroxy(tetrahydro-

2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one 

(0.148 g, 0.363 mmol, 42% yield) as an off-white solid. 1H NMR (400 MHz, DMSO-d6) 

8 (ppm) 10.34 (s, 1H), 9.65 (s, 1H), 7.60 (dd, J= 7.42, 8.59 Hz, 1H), 7.46 (dd, J= 1.37, 8.79 Hz, 

1H), 7.41 (d, J= 1.95 Hz, 1H), 7.26 (dd, J= 1.95, 8.20 Hz, 1H), 7.14 (d, J= 8.20 Hz, 1H), 7.05 

(d, J=7.03 Hz, 1H), 5.80 (d, J= 5.08 Hz, 1H), 5.18 (t, J= 4.88 Hz, 1H), 3.84 (ddd, J= 3.12, 

11.71, 15.23 Hz, 2H), 3.20-3.30 (m, 1H), 3.16 (td, J= 1.95, 11.71 Hz, 1H), 2.19 (tq, J= 3.86, 

11.79 Hz, 1H), 1.70 (qd, J= 4.30, 12.49 Hz, 1H), 1.51 (qd, J= 4.49, 12.43 Hz, 1H), 1.39 (d, 

J=11.71 Hz, 1H), 1.31 (d, J= 12.49 Hz, 1H), 1.23 (s, 6H); MS (ESI) mlz 408.3 [M+1t. 

3,3-Dimethyl-6-(5-((tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )indolin-2-one (0.055 g, 0.140 mmol, 16 %yield) was also isolated as a white solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.33 (s, 1H), 9.63 (s, 1H), 7.47- 7.54 (m, 1H), 7.43 

(dd, J=1.37, 11.52 Hz, 2H), 7.27 (dd, J= 1.95, 8.20 Hz, 1H), 7.14 (d, J= 7.81 Hz, 1H), 6.91 (d, 

J=7.03 Hz, 1H), 3.84 (dd, J= 2.34, 11.32 Hz, 2H), 3.26 (t, J= 10.93 Hz, 2H), 3.04 (d, 

J=7.42 Hz, 2H), 2.16-2.31 (m, 1H), 1.52 (d, J= 11.32 Hz, 2H), 1.36 (qd, J= 4.30, 12.10 Hz, 

2H), 1.23 (s, 6H); MS (ESI) mlz 392.3 [M+1t. 

Example 121: 3,3-Dimethyl-6-(5-(1-(tetrahydro-2H-pyran-4-yl)ethyl)-[1,2,4]triazolo[1,5-

a ]pyridin-2-ylamino )indolin-2-one 

[00873] A. (2-Bromo-[1,2,4]triazolo[1,5-a]pyridin-5-yl)(tetrahydro-2H-pyran-4-

yl)methanone. A solution of N-methoxy-N-methyltetrahydro-2H-pyran-4-carboxamide in 

tetrahydrofuran was dried over 3 A molecular sieves prior to use. 2,5-Dibromo

[1,2,4]triazolo[1,5-a]pyridine was dried under high vacuum in the reaction flask with a stirbar at 

40 °C overnight prior to use. n-Butyllithium (2.96 mL, 4. 74 mmol, 1.6 M in hexane) was added 
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slowly dropwise to a stirred solution of2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine (1.25 g, 

4.51 mmol) in tetrahydrofuran (25 mL) cooled with a dry ice/acetone bath under nitrogen. 

During the addition the reaction became darker yellow and then dark red-colored. After 10 min 

N-methoxy-N-methyltetrahydro-2H-pyran-4-carboxamide (4.97 mL, 4.97 mmol, 1M solution in 

tetrahydrofuran) was added. The cold bath was removed and the resulting mixture was warmed 

to 0 °C over ~15 min. The resulting mixture was diluted with methanol (1 mL) and most of the 

solvent was removed on a rotary evaporator. The residue was purified using flash 

chromatography (Biotage) (10-100% ethyl acetate in hexane). Fractions containing the desired 

product were combined and most of the solvent removed on a rotary evaporator. The residue 

was triturated with 20 % ethyl acetate in hexane. Solids were collected by vacuum filtration, 

washed with hexane, and dried under high vacuum to give the desired product (0.658 g, 

2.122 mmol, 47% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 8.08 (dd, 

J=l.17, 8.98 Hz, 1H), 7.86 (dd, J= 7.42, 8.98 Hz, 1H), 7.74 (dd, J= 1.17, 7.03 Hz, 1H), 

3.84-3.96 (m, 3H), 3.42 (td, J= 2.15, 11.42 Hz, 2H), 1.80 (dd, J= 1.56, 12.89 Hz, 2H), 1.52-1.66 

(m, 2H); MS (ESI) mlz 310.2 [Mt, 312.1 [M+2t. 

[00874] B. tert-Butyl3,3-dimethyl-2-oxo-6-(5-(tetrahydro-2H-pyran-4-carbonyl)-

[1,2,4]triazolo[l,5-a)pyridin-2-ylamino )indoline-1-carboxylate. A mixture of 

tris(dibenzylideneacetone)dipalladium(O) (0.050 g, 0.054 mmol) and 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (0.063 g, 0.109 mrnol) in 1,4-dioxane (2 mL) was 

heated briefly with a heat gun until very hot and then added to tert-butyl 6-amino-3,3-dimethyl-

2-oxoindoline-1-carboxylate (0.150 g, 0.543 mmol), (2-bromo-[1 ,2,4]triazolo[1 ,5-a]pyridin-5-

yl)(tetrahydro-2H-pyran-4-yl)methanone (0.168 g, 0.543 mrnol) and finely ground potassium 

carbonate (0.308 g, 2.226 mmol) in a sealable vessel with a stirbar. Nitrogen was blown in to 

blow out air. The resulting mixture was sealed, stirred vigorously, and heated at 100 °C for 

1.5 h. After cooling to room temperature the reaction mixture was diluted with ethyl acetate and 

water with vigorous stirring. The resulting mixture was filtered through a syringe filter and the 

filter cake washed with ethyl acetate. The layers of the filtrate were separated in a separatory 

funnel and the organics were concentrated on a rotary evaporator. The residue was taken up in 

dichloromethane and purified using flash chromatography (Biotage) (20-80 % ethyl acetate in 

hexane) to give the desired product (0.183 g, 0.362 mrnol, 67 %yield) as a yellow solid. 

MS (ESI) mlz 506.2 [M+ 1 t. 
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[00875] C. 3,3-Dimethyl-6-(5-(1-(tetrahydro-2H-pyran-4-yl)vinyl)-

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)indolin-2-one. (Trimethylsilylmethyl)-magnesium 

chloride (0.700 mL, 0.700 mmol, 1 Min diethyl ether) was added dropwise slowly to a stirred 

solution of tert -butyl 3,3 -dimethyl-2-oxo-6-( 5-( tetrahydro-2H-pyran-4-carbonyl )

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)indoline-1-carboxylate (0.118 g, 0.233 mmol) in 

tetrahydrofuran (1 0 mL) at -70 °C under nitrogen. The reaction mixture became dark red-colored 

upon addition of the Grignard reagent. The resulting mixture was stirred under nitrogen while 

slowly warming to 0 °C over 2 h. More (trimethylsilylmethyl)-magnesium chloride (0.233 mL, 

0.233 mmol, 1 M in diethyl ether) was added and the resulting red solution was stirred at 0 oc 
under nitrogen for 35 min. More (trimethylsilylmethyl)-magnesium chloride (0.350 mL, 

0.350 mmol, 1M in diethyl ether) was added and the resulting mixture was stirred at 0 °C under 

nitrogen for 1.5 h. More (trimethylsilylmethyl)-magnesium chloride (0.350 mL, 0.350 mmol, 

1 Min diethyl ether) was added and the resulting mixture was stirred at 0 °C under nitrogen for 

1 h. Saturated aqueous ammonium chloride was added to quench the reaction. The resulting 

mixture was diltued with ethyl acetate and water and shaken in a separatory funnel. The layers 

were separated and the organics were washed with brine, dried over magnesium sulfate, filtered, 

and concentrated on a rotary evaporator. The residue was taken up in dichloromethane and 

purified using flash chromatography (Biotage) (20-1 00 % ethyl acetate in hexane) to an impure 

white solid. MS (ESI) mlz 594.5 [M+1t. To the white solids was added acetic acid (5 mL). 

The resulting mixture was stirred and heated at 120 °C under a reflux condenser for 85 h. The 

resulting mixture was filtered and purified using reverse-phase preparatory HPLC (1 0-60 % 

acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 30 min). 

Fractions containing the desired product were loaded onto a Strata X-C ion exchange column 

from Phenomenex. The column was washed successively with water, acetonitrile, methanol, and 

then a mixture of 5 % ammonium hydroxide, 45 % methanol, and 50 % dichloromethane. The 

product came off with the ammonium hydroxide eluent and was concentrated on a rotary 

evaporator and dried under high vacuum to give the desired product (0.035 g, 0.087 mmol, 64% 

yield) as an off-white solid. MS (ESI) mlz 404.5 [M+1t. 

[00876] D. 3,3-Dimethyl-6-(5-(1-(tetrabydro-2H-pyran-4-yl)etbyl)-

[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)indolin-2-one. A mixture of 3,3-dimethyl-6-(5-(1-

(tetrahydro-2H-pyran-4-yl)vinyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )indolin-2-one 

-388-



wo 2010/027500 PCT/US2009/005020 

(0.035 g, 0.087 mmol) in ethanol (6 mL) with stirring was prepared. A combination 

vacuum/nitrogen/hydrogen manifold was attached. The atmosphere in the flask was removed 

and replaced with nitrogen three times. Palladium (1 0 wt. % on activated carbon) ( 4.?2 mg, 

4.34 J.,tmol) was added and the atmosphere in the flask was removed and replaced with hydrogen 

three times. The resulting mixture was stirred vigorously under a hydrogen balloon at 50 °C for 

2 h. 1-Methyl-2-pyrrolidinone (1 mL) was added to improve solubility of the starting material 

and the resulting mixture was stirred vigorously under a hydrogen balloon at 70 oc for 10 h. The 

resulting mixture was filtered through a syringe filter and loaded onto a Strata X-C ion exchange 

column from Phenomenex. The column was washed successively with water, acetonitrile, 

methanol, and then a mixture of 5 % ammonium hydroxide, 45 % methanol, and 50 % 

dichloromethane. The product came off with the ammonium hydroxide eluent and was 

concentrated on a rotary evaporator and dried under high vacuum at 50 °C to give the desired 

product (0.034 g, 0.084 mmol, 97% yield) as an off-white solid. 1H NMR (400 MHz, 

DMSO-d6) ~(ppm) 10.35 (s, 1H), 9.60 (s, 1H), 7.53 (dd, J= 7.22, 8.79 Hz, 1H), 7.38- 7.45 (m, 

2H), 7.26 (dd, J= 1.95, 8.20 Hz, 1H), 7.14 (d, J= 7.81 Hz, 1H), 6.91 (d, J= 7.42 Hz, 1H), 3.90 

(dd, J=3.12, 11.32 Hz, 1H), 3.77 (dd, J= 2.54, 11.52 Hz, 1H), 3.50 (quin, J= 7.32 Hz, 1H), 

3.13-3.31 (m, 2H), 2.07-2.21 (m, 1H), 1.70 (d, J= 13.28 Hz, 1H), 1.36 (d, J= 7.03 Hz, 3H), 

1.25-1.34 (m, 3H), 1.23 (s, 6H); MS (ESI) mlz406.2 [M+1t. 

Example 122: trans-6-(5-((4-Hydroxy-4-methylcyclohe:xyl)methyl)-[1,2,4]triazolo[l,5-

a] pyridin-2-ylamino )-3,3-dimethylindolin-2-one and cis-6-(5-( ( 4-hydroxy-4-

methylcyclohexyl)methyl)-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-

one 

[00877] A. 2-Bromo-[1,2,4]triazolo[1,5-a]pyridine. A suspension of [1,2,4]triazolo[1,5-

a]pyridin-2-amine (0.500 g, 3.73 mmol, obtained from pyridin-2-amine following an analogous 

procedure as the one described for 5-bromo-[1,2,4]triazolo[1,5-a]pyridin-2-amine) in 48% HBr 
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(5 mL) was cooled to 0 °C and slowly treated with a solution of sodium nitrite (0.386 g, 

5.59 mmol) in water (2 mL) resulting in a dark brown suspension with brown gas evolution. The 

mixture was stirred for 1h. A dark purple solution of copper(!) bromide (0.642 g, 4.47 mmol) in 

48% HBr (2 mL) was added and the reaction mixture was stirred overnight at room temperature. 

The purple suspension was poured into water (15 mL) and the resulting yellow-orange 

suspension was collected and dried to give an orange solid which was further purified by column 

chromatography (eluting with 100% dicholomethane) to afford 2-bromo-[1,2,4]triazolo[1,5-

a]pyridine (0.455 g, 61 %yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 8.96 (dt, 1H), 

7.81-7.91 (m, 1H), 7.68- 7.79 (m, 1H), 7.27 (td, J= 1.37, 6.93 Hz, 1H); MS (ESI) m/z 197.9 

[Mt and 200.1 [M+2t. 

[00878] B. 6-([1,2,4]Triazolo[1,5-a ]pyridin-2-ylamino )-3,3-dimethylindolin-2-one. A 

mixture of tris( dibenzylideneacetone )dipalladium(O) (0.116 g, 0.126 mmol), 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.146 g, 0.252 rnmol), 2-bromo

[1,2,4]triazolo[1,5-a]pyridine (0.25 g, 1.262 rnmol), cesium carbonate (1.687 g, 5.18 mmol), and 

tert-butyl 6-amino-3,3-dimethyl-2-oxoindoline-1-carboxylate (0.349 g, 1.262 mmol) in 

1,4-dioxane (4 mL) was put under an atmosphere of nitrogen and heated to 75 °C for 3.5 h then 

to 65 °C overnight. As starting material was left unreacted, the mixture was heated to 75 °C for 

an additional 3 h. After cooling to room temperature, the reaction mixture was diluted with 20 % 

methanol in dichloromethane with vigorous stirring. The resulting mixture was filtered through 

Celite and the filter cake washed with 20 % methanol in dichloromethane. The filtrate was 

concentrated on a rotary evaporator and purified by biotage column chromatography (eluting 

with 5-75 %ethyl acetate in hexanes). Both LCMS and 1HNMR showed that the Boc protecting 

group was cleaved during the purification step. 6-([1,2,4]Triazolo[1,5-a]pyridin-2-ylamino)-3,3-

dimethylindolin-2-one (0.202 g, 0.689 mmol, 54.5 % yield) was isolated as a yellow solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 10.29 (s, 1H), 9.56 (s, 1H), 8.69- 8.75 (m, 1H), 

7.52-7.60 (m, 2H), 7.36 (d, J= 1.95 Hz, 1H), 7.19-7.25 (m, 1H), 7.10-7.16 (m, 1H), 6.98-7.05 

(m, 1H), 1.18- 1.26 (m, 6H); MS (ESI) m/z 294.2 [M+lt. 

[00879] C. 6-(5-Bromo-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-

2-one. A solution of 6-([1 ,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one 

(0.200 g, 0.682 mmol) in dry tetrahydrofuran (2.73 mL) was cooled to -78 °C and treated with 

n-butyllithium (1.321 mL, 2.114 mmol, 1.6 Min hexanes). After 30 min at low temperature, 
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1 ,2-dibromo-1, 1 ,2,2-tetrafluoroethane (0.549 g, 2.114 mmol) was added. After 20 min, the cold 

bath was removed and the reaction was stirred overnight. More than 50 % conversion was 

observed in the clean LCMS trace. Water (10 mL) was added to the reaction and the crude was 

extracted with ethyl acetate. The extracts were dried over sodium sulfate and evaporated to 

dryness. The residue was loaded in a mixture of dimethyl formamide/methanol on a silica gel 

biotage column and the compound was eluted with 5-l 00 % ethyl acetate in hexanes. All 

fractions containing the product were combined, evaporated to dryness, and had to be re-purified 

by biotage column chromatography using 10-75% ethyl acetate in hexanes. 6-(5-Bromo-

[1 ,2,4]triazolo[l ,5-a ]pyridin-2-ylamino )-3,3-dimethylindolin-2-one (0.091 g, 0.244 mmol, 

35.9% yield) was isolated as a yellow solid. MS (ESI) m/z 372.1 [M+ It. 
[00880] D. 6-(5-(1,4-Dioxaspiro[4.5]decan-8-ylmethyl)-[1,2,4]triazolo[1,5-a]pyridin-

2-ylamino )-3,3-dimethylindolin-2-one. A solution of 8-methylene-1 ,4-dioxaspiro[ 4.5]decane 

(0.117 g, 0.758 mmol) in a 0.5 M solution of(1S,5S)-9-borabicyclo[3.3.1]nonane in 

tetrahydrofuran (1.467 mL, 0.733 mmol) was heated to reflux temperature for 2 h under an 

atmosphere of nitrogen. The reaction was then cooled to room temperature and reacted with 

[ 1,1 '-his( diphenylphosphino )ferrocene ]dichloropalladium(II) complex with dichloromethane 

(0.070 g, 0.086 mmol), potassium carbonate (0.101 g, 0.733 mrnol) and 6-(5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one (0.091 g, 0.244 mmol) in 

dimethyl formamide (2.445 mL). The reaction mixture was heated to 90 °C overnight. LCMS 

analysis showed more than 50% conversion to the desired M+ 1, contaminated with reduced 

starting material6-([1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one. The 

reaction was quenched with water and the crude was extracted with ethyl acetate. The organic 

extracts were dried over sodium sulfate and after evaporation of the solvent, the residue was 

purified by silica gel biotage column chromatography (50-100% ethyl acetate in hexanes). 

Fractions containing the desired M+ 1 were combined and evaporated to dryness. A light yellow 

oil was obtained. MS (ESD mlz 448.6 [M+1( 

[00881] E. 3,3-Dimethyl-6-(5-(( 4-oxocyclohexyl)methyl)-[1,2,4]triazolo [1,5-

a]pyridin-2-ylamino )indolin-2-one. A solution of 6-(5-(1 ,4-dioxaspiro[ 4.5]decan-8-ylmethyl)

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one (0.081 g, 0.181 mmol) 

contaminated with 6-([1,2,4]triazolo[1,5-a]pyridin-2-ylarnino)-3,3-dimethylindolin-2-one in dry 

tetrahydrofuran (1.810 mL), was treated with a 6.0 N aqueous hydrochloric acid (0.5 mL, 
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3.00 mmol) and heated to 50 oc for 1 h. After 2 h, the conversion monitored by LCMS had not 

progressed so additional acid was used: 0.5 mL of 6.0 N solution of hydrochloric acid was added 

and the temperature was increased to reflux and maintained overnight. Although the deprotection 

was still not complete, the reaction was worked up. The mixture was neutralized with an aqueous 

solution of sodium hydroxide and extracted with ethyl acetate. The residue was dried over 

sodium sulfate and evaporated to dryness. The crude was purified by silica gel biotage column 

chromatography (0-100% ethyl acetate in hexanes). 3,3-Dimethyl-6-(5-((4-

oxocyclohexyl)methyl)-[.1 ,2,4]triazolo[ 1 ,5-a ]pyridin-2-ylamino )indolin-2-one (0.048 g, 

0.119 mmol, 65.7% yield) contaminated with 6-([1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-

dimethylindolin-2-one was isolated as a colorless solid that was used without further 

purification. MS (ESI) m/z 404.4 [M+ It. 
[00882] F. trans-6-(5-(( 4-Hydroxy-4-methylcyclohexyl)methyl)-

[1,2,4]triazolo [1,5-a ]pyridin-2-ylamino )-3,3-dimethylindolin-2-one and cis'-6-(5-(( 4-

hydroxy-4-methylcyclohexyl)methyl)-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino}:·3,3-

dimethylindolin-2-one. 3,3-Dimethyl-6-( 5-(( 4-oxocyclohexyl)methyl)-[ 1 ,2,4 ]triazolo[l ,5-

a ]pyridin-2-ylamino )indolin-2-one (0.052 g, 0.129 mmol) was dissolved in dry tetrahydrofuran 

(1.289 mL) and treated with a 3.0 M commercial solution of methyl magnesium bromide in 

diethyl ether (0.133 mL, 0.400 mmol) at room temperature. The reaction mixture became bright 

yellow immediately and a solid formed. The reaction monitored by LCMS analysis showedan 

incomplete conversion after 1 h. An additional 0.03 mL of methyl magnesium bromide solution 

was used at room temperature. The reaction was quenched after 3 h with a slow addition of water 

and the crude was extracted in ethyl acetate. The extracts were dried over sodium sulfate and 

evaporated to dryness. The colorless solid residue was purified by semi-preparative HPLC 

(20-100% acetonitrile+ 0.1% trifluoroacetic acid+ 0.1% trifluoroacetic acid in water, 

1 injection, 30 min). The 2 diastereomers were separated. The corresponding fractions containing 

the desired M+ 1 were combined separately, acetonitrile was removed under reduced pressure, 

and the pH was neutralized with the addition of a 1.75 M aqueous solution ofpotassium 

carbonate. The stereochemistry was assigned based on chemical shifts. trans-6-(5-((4-Hydroxy-

4-methylcyclohexyl)methyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-3 ,3-dimethylindolin-2-one 

(0.006 g, 0.014 mmol, 11.10% yield) was isolated as a white solid: 1H NMR (400 MHz, 

DMSO-d6) o (ppm) 10.31 (s, 1H), 9.61 (s, 1H), 7.46- 7.55 (m, 1H), 7.37- 7.45 (m, 2H), 7.28 (d, 
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J=7.81 Hz, 1H), 7.13 (d, J= 8.59 Hz, 1H), 6.87 (d, J= 7.03 Hz, 1H), 4.21 (s, 1H), 3.01 (d, 

J=6.64 Hz, 2H), 2.01 (br s, 1H),-1.49- 1.65 (m, 4H), 1.27- 1.39 (m, 2H), 1.16- 1.26 (m, 8H), 

1.12 (s, 3H); MS (ESI) mlz 420 [M+ 1 ( cis-6-(5-(( 4-hydroxy-4-methylcyclohexyl)methyl)

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one (0.006 g, 0.014 mmol, 

11.10% yield): 1H NMR (400 MHz, DMSQ-d6) 8 (ppm) 10.30 (s, 1H), 9.61 (s, 1H), 7.45 -7.55 

(m, 1H), 7.36- 7.45 (m, 2H), 7.28 (d, J= 6.64 Hz, 1H), 7.13 (d, J= 8.20 Hz, 1H), 6.88 (d, 

J=6.25 Hz, 1H), 3.96 (s, 1H), 2.98 (d,J= 6.25 Hz, 2H), 1.92 (br s, 1H), 1.41- 1.59 (m, 4H), 

1.30-1.40 (m, 2H), 1.22 (s, 8H), 1.06 (s, 3H); MS (ESI) m/z 420 [M+1t. 

Example 123: 4-((2-(3-Methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)pyridin-2(1H)-one 

[00883] A. N-(3-methyl-1-( tetrahydro-2H-pyran-2-yl)-1H-indazol-6-yl)-

[1,2,4]triazolo[1,5-a]pyridin-2-amine. To a solution/suspension of [1,2,4]triazolo[1,5-

f!]pyridin-2-amine (500 mg, 3.73 mmol) in dioxane (4 mL) and water (4.00 !J.l) was added 

sodium tert-butoxide (853 mg, 8.87 mmol), 6-bromo-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-

1H-indazole (1048 mg, 3.55 mmol), tris(dibenzylideneacetone)dipalladium (81 mg, 

0.089 mmol), and 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (103 mg, 0.177 mmol). The 

reaction mixture was bubbled with nitrogen and the reaction was stirred overnight at 100 °C. 

Water was added to the reaction mixture and the product was extracted with 10% methanol in 

dichloromethane, then it was washed with brine. The crude product was purified on the biotage 

eluting with 0-20% methanol in dichloromethane to afford N-(3-methyl-1-(tetrahydro-2H-pyran-

2-yl)-1H-indazol-6-yl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (800 mg, 2.296 mmol, 64.7% 

yield). 1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.82 (s, 1H), 8.81 (d, J= 6.64 Hz, 1H), 8.14 (d, 

J=l.56 Hz, 1H), 7.47-7.72 (m, 3H), 7.34 (dd, J= 1.95, 8.59 Hz, 1H), 6.94-7.15 (m, 1H), 5.60 
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(dd, J= 2.54, 9.96 Hz, 1H), 3.94 (d, J= 12.49 Hz, 2H), 3.71 (ddd, J= 6.05, 7.81, 11.52 Hz, 2H), 

2.42 (s, 3H), 2.06 (d, J= 13.28 Hz, 1H), 1.95 (dd, J= 2.73, 13.28 Hz, 1H), 1.78 (br s, IH), 

1.50-1.67 (m, 2H). 

[00884] B. (2-Methoxypyridin-4-yl)(2-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol-6-ylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methanone. A solution/suspension of 

N-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-yl)-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-2-

amine (600 mg, 1.722 mmol) in tetrahydrofuran (15 mL) was cooled to -78 °C and n-butyl 

lithium (1.292 mL, 2.067 mmol) was added dropwise. The reaction mixture became deep red. 

The reaction was stirred for 15 min, then a solution of N,2-dimethoxy-N-methylisonicotinamide 

(405 mg, 2.067 mmol) in tetrahydrofuran (2 mL) was added dropwise. The reaction mixture was 

allowed to warm up to room temperature and stirred for 2 hours. LC/MS shows product. The 

reaction mixture was quenched with water, then IN HCl was added (2mL). The reaction changed 

color. The product was extracted with ethyl acetate twice then it was washed with brine. The 

crude product was purified by column chromatography (eluting with 12-100% ethyl acetate in 

hexanes in the Biotage) to yield (2-methoxypyridin-4-yl)(2-(3-methyl-1-(tetrahydro-2H-pyran-2-

yl)-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methanone (670 mg, 1.386 mmol, 

80% yield). MS (ESI): rn/z 484.4 [M+It. 

[00885] C. (2-Methoxypyridin-4-yl)(2-(3-methyl-1H-indazol-6-ylamino )-

[1,2,4]triazolo [1,5-a ]pyridin-5-yl)methanone. To a solution/suspension of (2-methoxypyridin-

4-yl)(2-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-ylamino )-[ 1 ,2,4]triazolo[ 1,5-

a]pyridin-5-yl)methanone (670 mg, 1.386 mmol) in dioxane was added hydrogen chloride 

(2 mL, 4 M in dioxane). The reaction was stirred at 45 °C for 2 hours. The solvent was then 

removed in vacuo and this crude was taken to the next step without further purification. 

MS (ESI): rn/z 400.4 [M+1t. 

[00886] D. 4-((2-(3-methyl-lH-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)pyridin-2(1H)-one. To a solution/suspension of (2-methoxypyridin-4-yl)(2-(3-

methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methanone (400 mg, 

0.847 mmol), in a 50 mL pressure vial, hydrazine hydrate (1.232 mL, 25.4 mmol), and 

potassium hydroxide (1188 mg, 21.17 mmol) were added followed by ethylene glycol (1 0 mL). 

The reaction mixture was heated to 190 °C, and was left to stir overnight, then checked by 

LCMS. Once the reaction was complete, water was added to the crude mixture and the product 
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was extracted with ethyl acetate three times. The organics were washed with brine and dried over 

sodium sulfate. The crude was purified on semi-preparative HPLC (20-1 00 % acetonitrile + 

0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, 20 min).The fractions containing 

the product were loaded on a strata-X column to remove trifluoroacetic acid, then methanol was 

evaporated in vacuo. 4-((2-(3-methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-

yl)methyl)pyridin-2-ol (15 mg, 0.040 mmol, 4.77% yield) was obtained as a white solid. 
1H NMR (400 MHz, DMSO-d6) o (ppm) 12.38 (s, 1H), 11.70 (br s, 1H), 9.76 (s, 1H), 8.07 (d, 

J=1.17 Hz, 1H), 7.56-7.65 (m, 1H), 7.49-7.55 (m, 2H), 7.34 (d, J= 6.64 Hz, 1H), 7.08 (td, 

J=1.56, 7.81 Hz, 2H), 6.53 (d, J= 0.78 Hz, 1H), 6.19 (dd, J = 1.56, 6.64 Hz, 1H), 4.31 (s, 2H), 

2.43 (s, 3H); MS (ESI): m/z 371.7 [M+1t. 

Example 124: 6-(5-(3-Hydroxy-3-methylazetidin-1-yl)-[1,2,4]triazolo[l,5-a]pyridin-2-

ylamino )-3,3-dimethylindolin-2-one 

H~-<1~~1? 
0~ y_ 

OH 

[00887] A. 1-(2-Bromo-[1,2,4]triazolo[l,5-a]pyridin-5-yl)-3-methylazetidin-3-ol. 

2,5-Dibromo-[1,2,4]triazolo[1,5-a]pyridine (0.500 g, 1.806 mmol), 3-methylazetidin-3-ol 

hydrochloride (0.446 g, 3.61 mmol), potassium carbonate (0.749 g, 5.42 mmol), and 

dimethylsulfoxide (2.86 mL) were addded to a microwave vial and heated to 100 °C for 16 h. 

The reaction was extracted with water and ethyl acetate. The organic layer was dried over 

magnesium sulfate, filtered, and dried. The residue was purified via silica gel chromatography 

(0-100% ethyl acetate in hexanes) over 1.2 L. The desired fractions were concentrated and then 

triturated in hexanes to afford 1-(2-bromo-[1 ,2,4]triazolo[1 ,5-a]pyridin-5-yl)-3-methylazetidin-3-

ol (298.8 mg, 1.055 mmol, 58.4% yield) as a white solid. MS (ESI) mlz 283.1 [Mt, 285.1 

[M+2]+. 

(00888] B. 6-(5-(3-Hydroxy-3-methylazetidin-1-yl)-[1,2,4]triazolo[l,5-a]pyridin-2-

ylamino )-3,3-dimethylindolin-2-one. A mixture of tris( dibenzylideneacetone )dipalladium(O) 

(133 .0 mg, 0.145 rnmol) and 4,5-bis( diphenylphosphino )-9,9-dimethylxanthene (168.0 mg, 

-395-



wo 2010/027500 PCT/US2009/005020 

0.290 mmol) in 1,4-dioxane (1.5 mL) was heated briefly with a heat gun until very hot and then 

added tert-butyl6-amino-3,3-dimethyl-2-oxoindoline-1-carboxylate (200.0 mg, 0.724 mmol), 

1-(2-bromo-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)-3-methylazetidin-3-ol (205.0 mg, 0. 724 mmol) 

and finely ground potassium carbonate (410.0 mg, 2.97 mmol) in a sealable vessel with a stirbar. 

The vessel was purged with nitrogen. The resulting mixture was sealed, stirred vigorously, and 

heated to 110 oc for 16 h. The reaction mixture was cooled to room temperature, diluted with 

hot dimethylsulfoxide, and filtered through a syringe filter. The filter cake was washed with hot 

dimethylsulfoxide. The filtrate was diluted with methanol and purified using reverse-phase 

preparatory HPLC (1 0-70 % acetonitrile + 0.1% trifluoroacetic acid in water+ 0.1% 

trifluoroacetic acid, over 30 min). Fractions containing the desired product were combined and 

organic volatiles removed under reduced pressure. Ethyl acetate and saturated sodium 

bicarbonate were added and the product extracted. Organic layer was dried over magnesium 

sulfate. Organic volatiles were removed under reduced pressure. The residue was treated with 

4M hydrochloric acid in dioxane (1.0 mL) and dioxane (2.0 mL) and the solution heated to 60 °C 

for 1h. Organic volatiles were removed under reduced pressure. The residue was triturated in 

hexanes, sonicated, filtered, and dried in vacuo to afford 6-(5-(3-hydroxy-3-methylazetidin-1-yl)

[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )-3,3-dimethylindolin-2-one as a hydrochloride salt 

(1.12 mg, 2.70 Jlmol, 0.373% yield). 1H NMR (400MHz, DMSO-d6) o (ppm) 10.43 (s, 1H), 

9.44 (s, 1H), 7.39 (t, J=8.2 Hz, 1H), 7.34 (d, J=2.0 Hz, 1H), 7.19- 7.23 (m, 1H), 7.13- 7.16 (m, 

1H), 6.80 (d, J=7.8 Hz, 1H), 5.93 (d, J=7.0 Hz, 1H), 4.25 (d, J=8.6 Hz, 2H), 4.11 (d, J=7.8 Hz, 

2H), 1.54 (s, 3H), 1.22 (s, 6H). MS (ESI) mlz 379.3 [M+lt. 

Example 125: (RJ-3,3-Dimethyl-6-(5-( methyl( tetrahydrofuran-3-yl)amino )

[1,2,4]triazolo [1 ,5-a] pyridin-2-ylamino )indolin-2-one 

N._ ~ 

/Nn 
H ~0 

0 

[00889] A. (R)-2-Bromo-N-(tetrahydrofuran-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-5-

amine. 2,5-Dibromo-[1 ,2,4]triazolo[1 ,5-a]pyridine (1.5 g, 5.42 mmol), (R)-tetrahydrofuran-3-
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amine hydrochloride (0.669 g, 5.42 mmol), potassium carbonate (2.246 g, 16.25 mmol), and 

dimethylsulfoxide (8.57 mL) were heated in a microwave vial at 100 °C for 16 h. The reaction 

was cooled to room temperature and extracted with water and ethyl acetate. The organic layer 

was then washed with brine, dried over magnesium sulfate, filtered, and dried in vacuo. The 

residue was treated with ethyl acetate (4 mL) and dichloromethane (4 mL) and purified using 

silica gel chromatography (5-100% ethyl acetate in hexanes) over 1.2 L. The desired fractions 

were combined and organic volatiles removed under reduced pressure. The residue was 

triturated in 10% ethyl acetate in hexanes, filtered, washed with hexanes and dried en vacuo to 

afford (R)-2-bromo-N-(tetrahydrofuran-3-yl)-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-amine ( 602.0 mg, 

2.126 mmol, 39.3 %yield) as a white solid. MS (ESI) m/z 283.1 [Mt, 285.1 [M+2] +. 

[00890] B. (R)-2-Bromo-N-methyl-N-(tetrahydrofuran-3-yl)-[1,2,4]triazolo[l,5-

a ]pyridin-5-amine. (R)-2-Bromo-N-(tetrahydrofuran-3-yl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-

amine (500.0 mg, 1.766 mmol) was suspended in 1,2-dimethoxyethane (8.83 mL) and cooled to 

0 °C. The reaction was purged with nitrogen followed by the addition of sodium hydride 

(89.0 mg, 3.53 mmol, 95 %). The mixture was allowed to stir for 10 min. Iodomethane 

(330.0 JlL, 5.30 mmol) was added dropwise and the reaction mixture was allowed to warm to 

room temperature and stir for 16h. Ethyl acetate was added to the reaction and allowed to stir for 

1 min followed by an extraction with ethyl acetate and water. The organics were washed with 

brine and dried with magnesium sulfate. Organic volatiles were removed under reduced pressure 

and purified using silica gel chromatography on an Emrys Biotage SP1 (10-100% ethyl acetate in 

hexanes) over 1.2L. The desired fractions were combined and organic volatiles removed under 

reduced pressure to afford (R)-2-bromo-N-methyl-N-(tetrahydrofuran-3-yl)-[1 ,2,4]triazolo[1 ,5-

a]pyridin-5-amine (373.8 mg, 1.258 mmol, 71.2% yield). MS (ESI) m/z 297.1 [Mt, 299.1 

[M+2] +. 

[00891] C. (RJ-3,3-Dimethyl-6-(5-(methyl(tetrahydrofuran-3-yl)amino )-

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)indolin-2-one. A mixture of 

tris(dibenzylideneacetone)dipalladium(O) (230.0 mg, 0.251 mmol) and 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (291.0 mg, 0.502 mmol) in 1,4-dioxane (1.5 mL) 

was heated briefly with a heat gun until very hot and then added to tert-butyl 6-amino-3,3-

dimethyl-2-oxoindoline-1-carboxylate (347.0 mg, 1.255 mmol), (R)-2-bromo-N-methyl-N

(tetrahydrofuran-3-yl)-[1,2,4]triazolo[1,5-a]pyridin-5-arnine (373.0 mg, 1.255 mmol) and cesium 
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carbonate (1227.0 mg, 3.77 mmol) in a sealable vessel with a stirbar. The vessel was purged 

with nitrogen. The resulting mixture was sealed, stirred vigorously, and heated at 80 °C for 16h. 

After cooling to room temperature the reaction mixture was diluted with ethyl acetate and 

extracted using ethyl acetate and water, followed by brine, and dried on magnesium sulfate. 

Organic volatiles were removed under reduced pressure and the residue was dissolved in 

minimal ethyl acetate and purified using silica gel chromatography (0-1 00% ethyl acetate in 

hexanes) over 1.2 L. The desired fractions were combined, and organic volatiles removed under 

reduced pressure. The residue was treated with dioxanes (4.0 mL) and 4N HCl in dioxanes 

(1.0 mL) and heated to 70 °C for 6h. Organic volatiles were removed under reduced pressure. 

Solids were taken up in hexanes, filtered, washed with hexanes, and dried in vacuo to afford 

(R)-3,3-dimethyl-6-(5-(methyl(tetrahydrofuran-3 -yl)amino )-[ 1 ,2,4 ]triazolo[1 ,5-a]pyridin-2-

ylamino )indolin-2-one as a hydrochloride salt (222.2 mg, 0.518 mmol, 41.3 % yield, ee 100% ). 
1H NMR (400MHz, DMSO-c4) 3 (ppm) 10.34 (s, 1H), 9.58 (s, 1H), 7.49 (dd, J=8.6, 7.8 Hz, 1H), 

7.37 (d, J=2.0 Hz, 1H), 7.26 (dd, J=8.0, 2.1 Hz, 1H), 7.15 (d, J=8.2 Hz, 1H), 7.10 (dd, J=8.6, 

1.2 Hz, 1H), 6.46 (dd, J=7.6, 1.0 Hz, 1H), 4.89- 4.97 (m, 1H), 3.99 (td, J=8.5, 4.9 Hz, 1H), 

3.86-3.92 (m, 1H), 3.80- 3.86 (m, 1H), 3.61 - 3.68 (m, 1H), 2.96 (s, 3H), 2.15- 2.25 (m, 1H), 

1.98-2.08 (m, 1H), 1.23 (s, 6H). MS (ESI) mlz 393.2 [M+1t. 

Example 126: 6-(5-(Difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[l,5-

a] pyridin-2-ylamino )-3,3-dimethylindolin-2-one 

N-.....;; '-'::: 

o,p-<'N-;F"' 
[00892] A. 2-Bromo-5-(difluoro(tetrahydro-2H-pyran-4-yl)methyl)-

[1,2,4]triazolo[1,5-a]pyridine. (Diethylamino)sulfur trifluoride (0.845 mL, 6.45 mmol) was 

added to a stirred solution of (2-bromo-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)(tetrahydro-2H-pyran-

4-yl)methanone (0.400 g, 1.290 mmol) in chloroform (5 mL) in a sealable vessel. Nitrogen was 

blown in to blow out air. The reaction mixture was sealed and heated at 50 °C for 4 hand then at 

40 °C for 12 h. The resulting mixture was poured onto acetonitrile (20 mL) with stirring and 

then diluted with methanol (10 mL). The resulting yellow solution was concentrated on a rotary 
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evaporator and then purified using flash chromatography (Biotage) (5-50% ethyl acetate in 

hexane) to give 2-bromo-5-( difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[1 ,2,4]triazolo[1 ,5-

a]pyridine (0.317 g, 0.954 mmol, 74% yield) as a light yellow solid. 1H NMR (400 MHz, 

DMSO-d6) 8 (ppm) 8.04 (d, J= 8.98 Hz, 1H), 7.85 (dd, J= 7.42, 8.98 Hz, 1H), 7.51 (dd, J=1.17, 

7.42 Hz, 1H), 3.82-3.92 (m, 2H), 3.28 (td, J= 3.71, 11.03 Hz, 2H), 3.06-3.24 (m, 1H), 

1.42-1.58 (m, 4H); 19F NMR (376 MHz, DMSO-d6) 8 (ppm) -109.11 (d, J= 14.93 Hz, 2F); 

MS (ESI) mlz 332.2 [Mt, 334.2 [M+2t. 

[00893] B. tert-Butyl6-(S-(difluoro(tetrahydro-2H-pyran-4-yl)methyl)-

[1,2,4]triazolo [1,5-a ]pyridin-2-ylamino )-3,3-dimethyl-2-oxoindoline-1-carboxylate. A 

mixture oftris(dibenzylideneacetone)dipalladium(O) (0.085 g, 0.093 mmol) and 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (0.108 g, 0.187 mmol) in 1,4-dioxane (1.5 mL) 

was heated briefly with a heat gun until very hot and then added to tert-butyl 6-amino-3,3-

dimethyl-2-oxoindoline-1-carboxylate (0.284 g, 1.027 mmol), 2-bromo-5-( difluoro(tetrahydro-

2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridine (0.310 g, 0.933 mmol), finely ground 

potassium carbonate (0.529 g, 3.83 mmol), and 1,4-dioxane (2 mL) in a sealable vessel with a 

stirbar. Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred 

vigorously, and heated at 100 °C for 2.5 h. After cooling to room temperature the resulting 

mixture was diluted with water and ethyl acetate, filtered through Celite, and the filter cake 

washed thoroughly with ethyl acetate. The layers of the filtrate were separated in a separatory 

funnel. The organics were washed with brine, dried over magnesium sulfate, filtered, and 

concentrated on a rotary evaporator. The residue was taken up in dichloromethane and purified 

using flash chromatography (Biotage) (20-80% ethyl acetate in hexane) to give tert-butyl6-(5-

(difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-

dimethyl-2-oxoindoline-1-carboxylate (0.423 g, 0.802 mmol, 86 % yield) as a yellow foam-solid. 
1H NMR (400 MHz, DMSO-d6) 8 (ppm) 9.97 (s, 1H), 8.22 (d, J= 1.56 Hz, 1H), 7.72- 7.77 (m, 

1H), 7.68 (dd, J= 7.03, 8.59 Hz, 1H), 7.50 (dd, J= 1.95, 8.20 Hz, 1H), 7.32 (d, J= 8.20 Hz, 1H), 

7.29 (dd, J= 1.17, 7.03 Hz, 1H), 3.85- 3.95 (m, 2H), 3.36- 3.54 (m, 1H), 3.27 (td, J= 2.34, 

11.32 Hz, 2H), 1.62 (s, 9H), 1.44- 1.58 (m, 4H), 1.32 (s, 6H); 19F NMR (376 MHz, DMSO-d6) 

8 (ppm) -109.47 (s, 2 F); MS (ESI) mlz 528.4 [M+1t. 

[00894] C. 6-(5-(Difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one. A stirred solution oftert-butyl6-(5-
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( difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-3 ,3-

dimethyl-2-oxoindoline-1-carboxylate (0.416 g, 0.789 mmol) in acetic acid (7 mL) was heated at 

110 °C under a reflux condenser under nitrogen for 4.5 h. The resulting yellow solution was 

loaded onto a Strata X-C ion exchange column from Phenomenex. The column was washed 

successively with water, acetonitrile, methanol, and then a mixture of 5% ammonium hydroxide, 

45% methanol, and 50% dichloromethane. The product came off with the ammonium 

hydroxide eluent and was concentrated on a rotary evaporator and dried under high vacuum at 

45 oc to give 6-(5-( difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-

ylamino)-3,3-dimethylindolin-2-one (0.141 g, 0.330 mmol, 42% yield) as a slightly yellow 

solid. 1H NMR (400 MHz, DMSO-d6) o (ppm) 10.35 (s, IH), 9.81 (s, 1H), 7.76 (d, J= 8.20 Hz, 

IH), 7.67 (dd,J= 7.22, 8.79 Hz, 1H), 7.34 (d,J= 1.95 Hz, 1H), 7.24-7.32 (m, 2H), 7.17 (d, 

J=7.81 Hz, 1H), 3.86-3.96 (m, 2H), 3.36-3.51 (m, 1H), 3.27 (td, J= 2.54, 11.42 Hz, 2H), 

1.42-1.62 (m, 4H), 1.23 (s, 6H); 19F NMR (376 MHz, DMSO-d6) o (ppm) -109.47 (d, 

J=14.93 Hz, 2F); MS (ESI) mlz 428.3 [M+1t. 

Example 127: 4-((2-(3-(Methoxymethyl)-lH-indazol-6-ylamino)-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)methyl)piperazin-2-one 

[00895] A. 4-( (2-(3-(Methoxymethyl)-1-( (2-( trimethylsilyl)ethoxy)methyl)-lH-

indazol-6-ylamino)-[1,2,4]triazolo[l,5-a]pyridin-5-yl)methyl)piperazin-2-one. A mixture of 

tris(dibenzylideneacetone)dipalladium(O) (0.074 g, 0.081 mmol) and 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (0.094 g, 0.163 mmol) in 1,4-dioxane (1.5 mL) 

was heated briefly with a heat gun until very hot and then added to 3-(methoxymethyl)-1-((2-

(trimethylsilyl)ethoxy)methyl)-1H-indazol-6-amine (0.250 g, 0.813 mmol), 4-((2-bromo

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperazin-2-one (0.252 g, 0.813 mmol), finely ground 

potassium carbonate (0.461 g, 3.33 mmol), and 1,4-dioxane (2 mL) in a sealable vessel with a 

stirbar. Nitrogen was blown in to blow out air. The resulting mixture was sealed, stirred 

-400-



wo 2010/027500 PCT/US2009/005020 

vigorously, and heated at 100 oc for 5.5 h. After cooling to room temperature the reaction 

mixture was diluted with 20% methanol in dichloromethane with vigorous stirring. The 

resulting mixture was filtered through Celite and the filter cake washed with 20 % methanol in 

dichloromethane. The filtrate was concentrated on a rotary evaporator, dissolved in DMSO and 

methanol, filtered, and purified using reverse-phase preparatory HPLC ( 15-70 % acetonitrile + 

0.1% trifluoroacetic acid in water + 0.1% trifluoroacetic acid, over 30 min). Fractions containing 

the desired product were loaded onto a Strata X-C ion exchange column from Phenomenex. The 

column was washed successively with water, acetonitrile, methanol, and then 5% ammonium 

hydroxide in methanol. The product came off with the 5 % ammonium hydroxide in methanol 

eluent and was concentrated on a rotary evaporator and dried under high vacuumat 45 °C to give 

4-((2-(3-(methoxymethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1 H-indazol-6-ylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperazin-2-one (0.133 gat 90% purity, 0.223 mmol, 

27 % yield) as a yellow solid. 

[00896] B. 4-((2-(3-(Methoxymethyl)-lH-indazol-6-ylamino)-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)methyl)piperazin-2-one. 6 M HCl in water (0.410 mL, 2.459 mmol) was added 

to a stirred mixture of 4-((2-(3-(methoxymethyl)-1-((2-(trimethylsilyl)ethoxy)methyl)-1H

indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)methyl)piperazin-2-one (0.132 g, 

0.246 mmol) in ethanol (5 mL) at 60 °C. The resulting mixture was stirred vigorously and heated 

at 60 oc under a reflux condenser under nitrogen for 12 h. The solvent was removed on a rotary 

evaporator. The residue was dissolved in hot DMSO, diluted with methanol, filtered, and 

purified using reverse-phase semi-preparatory HPLC (5-30 % acetonitrile + 0.1% trifluoroacetic 

acid in water+ 0.1% trifluoroacetic acid, over 30 min). Fractions containing the desired product 

were loaded onto a Strata X-C ion exchange column from Phenomenex. The column was 

washed successively with water, acetonitrile, methanol, and then 5 % ammonium hydroxide in 

methanol. The product came off with the 5 % ammonium hydroxide in methanol eluent and was 

concentrated on a rotary evaporator and dried under high vacuum at 45 °C to give the desired 

product (0.012 g, 0.030 mmol, 12% yield) as a white solid. 1H NMR (400 MHz, DMSO-d6) 

o (ppm) 12.67 (s, 1H), 9.86 (s, 1H), 8.19 (d, J= 1.17 Hz, 1H), 7.86 (s, 1H), 7.51 -7.65 (m, 3H), 

7.24 (dd, J= 1.76, 8.79 Hz, 1H), 7.11 (d, J= 7.03 Hz, 1H), 4.66 (s, 2H), 4.11 (s, 2H), 3.29 (s, 

3H), 3.17-3.27 (m, 4H), 2.80 (t, J= 5.27 Hz, 2H); MS (ESI) m/z 407.5 [M+1t. 
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Example 128: (RJ-3,3-Dimethyl-6-(5-((tetrahydrofuran-3-yl)methyl)-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)indolin-2-one and (SJ-3,3-dimethyl-6-(5-((tetrahydrofuran-3-

yl)methyl)-[1,2,4] triazolo [1,5-a] pyridin-2-ylamino )indolin-2-one 

[00897] A. N-(6-(Tetrahydrofuran-3-carbonyl)pyridin-2-yl)pivalamide. A solution of 

N-(6-bromopyridin-2-yl)pivalamide (5.0 g, 19.5 mol) in toluene was cooled to 3-5 °C, and a 

solution of isopropyl magnesium chloride in tetrahydrofuran (24.4 mL, 2 M) was added 

dropwise over a period of 1 h while maintaining the temperature below 5 °C. After the resulting 

mixture was stirred at 5 oc for 12 h, dry N-methoxy-N-methyltetrahydrofuran-3-carboxamide 

(4.65 g, 29.3 mol) was added over 20 min at 10-15 °C, and the mixture was stirred for 30 min at 

that temperature. The reaction mixture was quenched with water, and the resulting mixture was 

extracted with ethyl acetate. The combined organic layer was washed with brine, dried over 

sodium sulfate, concentrated, and purified on silica gel column (eluting with 5- 50% ethyl 

acetate in petroleum ether) to give N-(6-(tetrahydrofuran-3-carbonyl)pyridin-2-yl)pivalamide 

(4.8 g, 89% yield) as a solid. 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.46 (d, 

J=7.8 Hz, 1H), 8.00 (br s, lH), 7.87 (m, 2H), 4.45 (m, lH), 4.22 (t, J=7.8 Hz, lH), 3.94 (m, 3H), 

2.33 (m, 1H), 2.16 (m, lH), 1.36 (s, 9H). 

[00898] B. N-(6-(Hydroxy(tetrahydrofuran-3-yl)methyl)pyridin-2-yl)pivalamide. To 

a solution of N-(6-(tetrahydrofuran-3-carbonyl)pyridin-2-yl)pivalamide ( 4. 7 g, 17.0 mmol) in 

ethanol (30 mL) was added sodium borohydride (1.30 g, 34.0 mmol) in portions at room 

temperature. When the starting material was consumed, the reaction mixture was quenched with 

water, and concentrated. The residue was washed with water and dried to give N-(6-

(hydroxy(tetrahydrofuran-3-yl)methyl)pyridin-2-yl)pivalamide (4.0 g, 85% yield). 1H NMR 

(400 MHz, CHLOROFORM-d) o (ppm) 8.16 (dd, J1=2.0 Hz, J2=8A Hz, lH), 8.02 (br s, 1H), 

7.71 (t, J=8.0 Hz, 1H), 7.00 (d, J=7.6 Hz, 1H), 4.59 (m, 1H), 4.12-3.68 (m, 6H), 2.63 (m, 1H), 

1.32 (s, 9H). 
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[00899] C. N-(6-((Tetrahydrofuran-3-yl)methyl)pyridin-2-yl)pivalamide. To a 

solution of N-(6-(hydroxy(tetrahydrofuran-3-yl)methyl)pyridin-2-yl)pivalamide (3.95 g, 

14.2 mmol) and triethylamine (1.44 g, 14.2 mmol) in dichloromethane (15 mL) was added 

methanesulfonyl chloride (1.62 g, 14.2 mmol) at 0°C, and the resulting solution was stirred at 

0°C for 30 min. The reaction mixture was evaporated under reduced pressure, and the residue 

was dissolved in acetic acid (5 mL). Zinc dust (4.62 g, 71 mmol) was added, and the mixture 

was stirred at 40 °C overnight under nitrogen. The reaction mixture was concentrated, diluted 

with ethyl acetate (50 mL) and water (10 mL), and neutralized to pH=9 with aqueous sodium 

hydroxide solution (5N). The organic layer was separated, and the aqueous layer was 

extracted with ethyl acetate (10 mLx3). The combined organic layer was dried, 

concentrated, and purified on silica gel column (eluting with 10-50% ethyl acetate in 

petroleum ether) to give N-(6-((tetrahydrofuran-3-yl)methyl)pyridin-2-yl)pivalamide (2.8 g, 

75% yield). 1H NMR (400 MHz, CHLOROFORM-d) o (ppm) 8.08 (d, J=8.1 Hz, 1H), 7.95 

(br s, 1H), 7.62 (t, J=8.1 Hz, 1H), 6.87 (d, J=7.5 Hz, 1H), 3.91 (m, 3H), 3.50 (m, 1H), 2.76 (m, 

3H), 2.03 (m, 1H), 1.66 (m, 1H), 1.32 (s, 9H). 

[00900] D. 6-((Tetrahydrofuran-3-yl)methyl)pyridin-2-amine. A mixture of N-(6-

((tetrahydrofuran-3-yl)methyl)pyridin-2-yl)pivalamide (2.8 g, 10.7 mmol) and potassium 

hydroxide in aqueous solution (10 mL, 2M) was stirred at 100 °C for 12 h. The reaction mixture 

was extracted with ethyl acetate. The combined organic layer was washed with brine, dried over 

sodium sulfate, concentrated under reduced pressure, and purified by column chromatography 

on silica gel (eluting with 50% ethyl acetate in petroleum ether) to give 6-((tetrahydrofuran-3-

yl)methyl)pyridin-2-amine (1.5 g, 78% yield). 1H NMR (400 MHz, CHLOROFORM-d) 

o (ppm) 8.08 (t, J=8.0 Hz, 1H), 6.48 (d, J=8.0 Hz, 1H), 6.33 (d, J=8.0 Hz, 1H), 4.42 (br s, 2H), 

3.91 (m, 2H), 3.77 (m, 1H), 3.47 (m, 1H), 2.67 (m, 3H), 2.04 (m, 1H), 1.66 (s, 1H). 

[0090 1] E. 5-( (Tetrahydrofuran-3-yl)methyl)-[1,2,4] triazolo [1 ,5-a] pyridin-2-amine. 

A solution of 6-((tetrahydrofuran-3-yl)methyl)pyridin-2-amine (1.5 g, 8.4 mmol) and 0-ethyl 

carbonisothiocyanatidate (1.1 g, 8.4 mmol) in dioxane (20 mL) was stirred at room temperature 

for 5 h. When the starting material was consumed, the mixture was concentrated in vacuo. The 

residue was dissolved in a mixture of methanol (15 mL) and ethanol (15 mL). A mixture 

solution of hydroxylamine hydrochloride solution (2.9 g, 42 mmol) and N,N

ethyldiisopropylamine (3.26 g, 25.3 mmol) in a mixture of ethanol and methanol (v/v, 1:1, 
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20 mL) was added, and the mixture was stirred at room temperature for 2 h, at 70 °C overnight. 

The volatiles were removed under reduced pressure, and the residue was purified on silica gel 

column (eluting with 50% ethyl acetate in petroleum ether) to give 5-((tetrahydrofuran-3-

yl)methyl)-[1,2,4]triazolo[1,5-a]pyridin-2-amine (1.7 g, 93% yield) as a solid. 1H NMR 

(400 MHz, CHLOROFORM-d) 8 (ppm) 7.34 (m, 2H), 6.64 (dd, J1=1.6 Hz, J2=6.4 Hz, 1H), 4.56 

(br s, 2H), 3.95 (m, 1H), 3.91 (m, 1H), 3.80 (m, 1H), 3.55 (m, 1H), 3.08 (d, J=7.6 Hz, 1H), 2.96 

(m, 1H), 2.08 (m, 1H), 1.69 (s, 1H). 

[00902] F. 3,3-Dimethyl-6-(5-((tetrahydrofuran-3-yl)methyl)-[1,2,4]triazolo[l,5-

a]pyridin-2-ylamino)-1-((2-(trimethylsilyl)ethoxy)methyl)indolin-2-one. A degassed mixture 

of 5-((tetrahydrofuran-3-yl)methyl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-amine (700 mg, 3.21 mmol), 

6-iodo-3,3-dimethyl-1-((2-(trimethylsilyl)ethoxy)methyl)indolin-2-one (1.6 g, 3.85 mmol), 

tris(dibenzylideneacetone)dipalladium(O) (294 mg, 0.32 mmol), 4,5-bis(diphenylphosphino)-9,9-

dimethylxanthene (372 mg, 0.64 mmol), and cesium carbonate (2.09 g, 6.42 mmol) in dioxane 

(20 mL) was stirred under nitrogen; The mixture was heated at 100 oc under nitrogen for 1 h, 

quenched by the addition ofwater, and extracted with ethyl acetate (15 mLx3). The combined 

organic layer was washed with brine, dried over sodium sulfate, and concentrated. The volatiles 

were removed under reduced pressure, and the residue was purified on silica gel column (eluting 

with 50% ethyl acetate in petroleum ether) to afford 3,3-dimethyl-6-(5-((tetrahydrofuran-3-

yl)methyl)-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-1-( (2-(trimethylsilyl)ethoxy)methyl)indolin-

2-one (500 mg, 31% yield). MS (ESQ: mlz 508.4 [M+1t. 

[00903] G. (R)-3,3-Dimethyl-6-(5-((tetrahydrofuran-3-yl)methyl)-[1,2,4]triazolo[l,5-

a]pyridin-2-ylamino)indolin-2-one and (S)-3,3-dimethyl-6-(5-((tetrahydrofuran-3-

yl)methyl)-[1,2,4]triazolo[l,5-a]pyridin-2-ylamino)indolin-2-one. To a solution of 

3 ,3-dimethyl-6-(5-((tetrahydrofuran-3-yl)methyl)-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-2-ylamino )-1-((2-

(trimethylsilyl)ethoxy)methyl)indolin-2-one (500 mg, 0.95 mmol) in dichloromethane (10 mL) 

was added 2,2,2-trifluoroacetic acid (3 mL), and the mixture was stirred for 2 h. The solution 

was concentrated under vacuum, and the residue was dissolved in a mixture of dioxane (1 0 mL) 

and aqueous ammonia solution (10 mL). The mixture was stirred for 30 min., the solvent was 

removed, and the residue was extracted with ethyl acetate. The solvent was removed, and the 

residue was purified by a reverse-phase preparatory HPLC (eluting with 24-54% acetonitrile+ 

0.1 % trifluoroacetic acid in water+ 0.1 % trifluoroacetic acid, over 13 min) to give to give 
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3,3-dimethyl-6-(5-((tetrahydrofuran-3-yl)methyl)-[I,2,4]triazolo[I,5-a]pyridin-2-

ylamino )indolin-2-one (200 mg, 54 % yield) as a trifluoroacetic acid salt. The two enantiomers 

were separated by chiral supercritical fluid chromatography (Instrument: Berger MultiGram™ .. .... 
SFC , Mettler Toledo Co, Ltd; Column : OJ 250mm*20mm, Sum; Mobile phase: A: 

Supercritical C02, B: EtOH, A:B =65:35 at 40 mL/min; Column Temp: 38 °C; Nozzle Pressure: 

100 Bar; Nozzle Temp: 60 °C; Evaporator Temp: 20°C; Trimmer Temp: 25 °C; Wavelength: 

220 nm). The first enantiomer eluted at 8.42 min (35 mg, 96.I4% ee): 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 7.55 (m, 2H), 7.47 (s, IH), 7.39 (d, J=8.8 Hz, lH), 7.22 (d, J=7.6 Hz, 

IH), 7.I7 (d, J=8.4 Hz, IH), 6.93 (d, J=6.8 Hz, IH), 3.98 (m, 2H), 3.82 (m, IH), 3.63 (m, lH), 

3.25 (m, 2H), 3.04 (m, IH), 2.I2 (m, IH), 1.79 (m, IH), 1.34 (m, 6H); MS (ESI): mlz 378.2 

[M+ It. The second enantiomer eluted at 8.90 min (36 mg, IOO% ee): 1H NMR (400 MHz, 

METHANOL-d4) o (ppm) 7.57 (t, J=8.4 Hz, 2H), 7.50 (s, IH), 7.4I (d, J=8.8 Hz, IH), 7.24 (d, 

J=7.6 Hz, IH), 7.17 (d, J=8.4 Hz, IH), 6.93 (d, J=6.8 Hz, 1H), 3.98 (m, 2H), 3.82 (m, IH), 3.63 

(m, IH), 3.25 (m, 2H), 3.04 (m, IH), 2.I2 (m, IH), 1.79 (m, IH), 1.34 (m, 6H); MS (ESI): 

m/z 378.2 [M+ It. 

Example 129: cis-6-(5-(4-Hydroxy-4-methylcyclohexylamino)-[1,2,4]triazolo[l,5-a]pyridin-

2-ylamino )-3,3-dimethylindolin-2-one 

N~ 
HN-('N-N'( 

Ox?! HN'Q .. , 
OH 

[00904] A. cis-4-(2-Bromo-[1,2,4]triazolo[l,S-a]pyridin-5-ylamino)-1-

methylcyclohexanol. A mixture of2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine (639 mg, 

2.3 mmol), cis-4-amino-1-methylcyclohexanol (300 mg, 2.3 mmol), and triethylamine ( 464 mg, 

4.6 mmol) inN,N-dimethylacetamide (IO mL) was stirred at 125 °C overnight. The reaction 

mixture was cooled to room temperature, poured into water, and extracted with ethyl acetate. 

The organic layer was concentrated under reduced pressure, and purified on silica gel column 

(eluting with 50% ethyl acetate in petroleum ether) to give cis-4-(2-bromo-[1,2,4]triazolo[I,5-

a]pyridin-5-ylamino)-I-methylcyclohexanol (150 mg, 53% yield). 1H NMR (300 MHz, 
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METHANOL-d4) o (ppm) 7.56 (t, J=8.1 Hz, 1H), 6.83 (t, J=8.4 Hz, 1H), 6.28 (d, J=7.5 Hz, 1H), 

3.42 (m, 1H), 1.70 (m, 8H), 1.20 (s, 3H); MS (ESI): mlz 326.6 [M+1t. 

[00905] B. cis-6-(5-( 4-Hydroxy-4-methylcyclohexylamino )-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one. A mixture of cis-4-(2-bromo

[1,2,4]triazolo[1,5-a]pyridin-5-ylamino)-1-methylcyclohexanol (400 mg, 1.2 mmol), tert-butyl 

6-amino-3,3-dimethyl-2-oxoindoline-1-carboxylate (340 mg, 1.2 mmol), 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (69 mg, 0.12 mmol), and cesium carbonate 
'" 

(585 mg, 1.8 mmol) in dioxane (10 mL) was degassed, then 

tris(dibenzylideneacetone)dipalladium (0)(55 mg, 0.06 mmol) was added under nitrogen, and the 

reaction mixture was stirred at 100 °C under nitrogen overnight. Dioxane was removed under 

reduced pressure, and the residue was purified on silica gel column (eluting with 50 % ethyl 

acetate in petroleum ether) to give cis-6-(5-(4-hydroxy-4-methylcyclohexylamino)

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one (100 mg, 20% yield). 
1H NMR (400 MHz, METHANOL-d4) o (ppm) 7.47 (m, 2H), 7.16 (s, 2H), 6.71 (d, J=8.4 Hz, 

1H), 6.19 (d, J=8.0 Hz, 1H), 3.51 (s, 1H), 1.99 (m, 2H), 1.82 (m, 4H), 1.63 (m, 2H), 1.28 (m, 

11H); MS (ESI): m/z 421.3 [M+1t. 

Example 130: 5-(Difluoro(tetrahydro-2H-pyran-4-yl)methyi)-N-(3-methyi-1H-indazol-6-

yl)-[1,2,4]triazolo[l,5-a]pyridin-2-amine 

[00906] A. 2-Bromo-5-(difluoro(tetrahydro-2H-pyran-4-yl)methyl)-

[1,2,4]triazolo[1,5-a]pyridine. (Diethylamino)sulfur trifluoride (4.26 mL, 32.2 mmol) was . 

added to a stirred solution of (2-bromo-[1 ,2,4 ]triazolo[1 ,5-a ]pyridin-5-yl)(tetrahydro-2H-pyran-

4-yl)methanone (2 g, 6.45 mmol) in chloroform (40 mL) in a high pressure flask under nitrogen. 

The flask was sealed and heated at 50 °C for16 h. The reaction was quenched with methanol 

(1 mL). The resulting mixture was diluted with ethyl acetate (200 mL) and washed with 

saturated aqueous sodium bicarbonate. The organics were washed with brine and then dried over 

magnesium sulfate, filtered, and concentrated on a rotary evaporator. The residue was purified 
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using flash chromatography (5-50% ethyl acetate in hexane), to give the desired product (1.7 g, 

5.12 mmol, 79% yield) as a light yellow solid. MS (ESI) m/z 334.2 [M+2t. 

[00907] B. 5-(Difluoro(tetrahydro-2H-pyran-4-yl)methyl)-N-(3-methyl-1H-indazol-

6-yl)-[1,2,4]triazolo[l,5-a]pyridin-2-amine. To a mixture of 

tris(dibenzylideneacetone)dipalladium(O) (0.082 g, 0.090 mmol) and 4,5-

bis(diphenylphosphino)-9,9-dimethylxanthene (0.105 g, 0.181 mmol) in 1,4-dioxane (10 mL) 

was added 3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-amine (0.209 g, 0.903 mmol), 

2-bromo-5-( difluoro(tetrahydro-2H-pyran-4-yl)methyl)-[1 ,2,4 ]triazolo[ 1 ,5-a ]pyridine (0.3 g, 

0.903 mmol) and finely ground potassium carbonate (0.372 g, 2.69 mmol). The resulting mixture 

was sealed and stirred at 120 °C for 3h. The resulting mixture was diluted with ethyl acetate 

(20 mL) and filtered. Saturated aqueous sodium bicarbonate was added and extracted with ethyl 

acetate (2 x 100 mL). The combined organics were dried over magnesium sulfate, filtered, and 

concentrated on a rotary evaporator to dryness. The residue was dissolved in 50% methanol in 

dimethylsulfoxide and purified using reverse-phase preparatory HPLC (20-70 % acetonitrile + 

0.1% trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 39 min). Fractions containing 

the desired product were concentrated on a rotary evaporator and aqueous hydrochloric acid 6M 

(25 mL) was added and stirred for Sh. The solvent was removed on a rotary evaporator and 

residue was purified using reverse-phase semi-preparatory HPLC (5-40 % acetonitrile + 0.1% 

trifluoroacetic acid in water+ 0.1% trifluoroacetic acid, over 39 min). Fractions containing the 

desired product were loaded onto a Strata X-C ion exchange column from Phenomenex. The 

column was washed successively with water, acetonitrile, methanol, and then hot 10 % 

ammonium hydroxide in methanol. The product came offwith the 10% ammonium hydroxide 

in methanol and was concentrated on a rotary evaporator to dryness. The residue was 

crystallized from ethyl acetate in hexane and dried under high vacuum at 40 °C to give the 

desired product (0.165 g, 0.414 mmol, 45.9% yield) as a white solid. 1H NMR (400 MHz, 

DMSO-d6)o(ppm) 12.41 (s, 1H) lO.OO(s, 1H)8.10(s, 1H)7.81 (d,J=8.59Hz, 1H)7.62-7.75 

(m, lH) 7.56 (d, J=8.59 Hz, 1H) 7.30 (d, J=7.42 Hz, 1H) 7.24 (dd, J=8.79, 1.76 Hz, lH) 3.92 (d, 

J=10.93 Hz, 2H) 3.38-3.58 (m, lH) 3.27 (td, J=ll.13, 3.12 Hz, 2H) 2.44 (s, 3H) 1.40-1.66 (m, 

4H). MS (ESI) mlz 399.2 [M+lt. 
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Example 131: (SJ-2-Methyl-3-(2-(3-methyl-1H-indazol-6-ylamino )-[1,2,4 ]triazolo [1,5-

a] pyridin-5-yl)propan-1-ol 

N-....: ~ 
HN~ N it W h's 

N 

OH 

(00908] A. (S)-Methyl3-(2-(bis(tert-butoxycarbonyl)amino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)-2-methylpropanoate. To a mixture of .N,N-di-tert-butoxycarbonyl-5-bromo

[1,2,4]triazolo[1,5-a]pyridin-2-amine (3.0 g, 7.26 mmol) and tetrakistriphenylphosphine 

palladium (0) (2.097 g, 1.815 mmol) under an atmosphere of nitrogen was added at room 

temperature dry tetrahydrofuran (12.10 mL). A 0.5 M solution of (RJ-(3-ethoxy-2-methyl-3-

oxopropyl)zinc(II) bromide in tetrahydrofuran (43.6 mL, 21.78 mmol) was then added neat and 

the reaction was stirred at 65 oc for 3 h. The reaction was quenched with ice and the crude 

product was extracted with ethyl acetate. A large amount of salts slowly separated from the 

bright yellow extracts. The extracts were dried over magnesium sulfate. The extracts were 

evaporated to dryness. The residue was suspended in a small volume of dichloromethane, the 

solid was removed by filtration, and the filtrate purified by normal phase column 

chromatography (5-100% ethyl acetate in hexanes followed by 10% methanol in ethyl acetate). 

The product eluted as a mixture ofmono-Boc-protected and deprotected product, contaminated 

with triphenyl phosphine oxide. The desired fractions were combined and evaporated to a yellow 

oil that turned into a foam under vacuum. (S)-Methyl3-(2-(bis(tert-butoxycarbonyl)amino)

[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-methylpropanoate (3.6 g, 8.29 mmol, >95% yield) 

contaminated with (SJ-methyl 3-(2-(tert-butoxycarbonylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-

yl)-2-methylpropanoate and triphenylphosphine oxide was isolated without further attempt to 

remove the contaminant; MS (ESI) m/z 235.2 [M+ 1-Boct. 

[00909] B. (SJ-Methyl3-(2-amino-[1,2,4]triazolo[1,5-a]pyridin-5-yl)-2-

methylpropanoate 2,2,2-trifluoroacetate. A suspension of a mixture of (S)-methyl 3-(2-

(bis(tert-butoxycarbonyl)amino )-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)-2-methylpropanoate and 

(S)-methyl 3-(2-(tert-butoxycarbonylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)-2-

methylpropanoate (1.1 g, 3.29 mmol) in dichloromethane (5 mL) was treated at room 

temperature with trifluroacetic acid (5.0 mL, 64.9 mmol) and the reaction was stirred at room 
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temperature for 3 h. The solvents were removed under reduced pressure and the resulting orange 

oil was suspended in methanol (3 mL). The solid was removed by filtration and the filtrate was 

purified by preparative reverse HPLC (1 0-65 % acetonitrile + 0.1 % trifluoroacetic acid in water 

+ 0.1 % trifluoroacetic acid, 30 min, 1 run). The desired fractions were combined and evaporated 

to dryness. (S)-Methyl 3-(2-amino-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)-2-methylpropanoate 2,2,2-

trifluoroacetate (0.511 g, 1.467 mmol, 44.6% yield) was isolated as a white solid. 1H NMR 

(400 MHz, METHANOL-d4) ()(ppm) 7.76 (ddt, J= 1.00, 7.80, 9.76 Hz, 1H), 7.48 (d, 

J=8.98 Hz, 1H), 7.16 (d, J= 7.42 Hz, 1H), 3.59 (s, 3H), 3.39- 3.47 (m, 1H), 3.15-3.26 (m, 2H), 

1.19-1.25 (m, 3H); MS (ESI) mlz 235.3 [M+1t. 

[00910] C. (2S)-Methyl2-methyl-3-(2-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-

indazol-6-ylamino )-[1,2,4]triazolo[1,5-a]pyridin-5-yl)propanoate. A suspension of (S)-methyl 

3-(2-amino-[ 1 ,2,4 ]triazolo[ 1 ,5-a ]pyridin-5-yl)-2-methylpropanoate 2,2,2-trifluoroacetate (0.25 g, 

0. 718 mmol), 6-bromo-3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazole (0.254 g, 

0.861 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.083 g, 0.144 mmol), 

tris(dibenzylideneacetone)dipalladium (0.066 g, 0.072 mmol), and cesium carbonate (1.403 g, 

4.31 mmol) in dioxane (4 mL) under an atmosphere ofnitrogen was heated to 75 °C. After 1 h, 

the reaction was cooled to room temperature, quenched with water, and extracted with ethyl 

acetate. The residue was purified by biotage column chromatography (5-100% ethyl acetate in 

hexanes). The desired fractions were combined and evaporated to dryness. (2S)-Methyl2-

methyl-3-(2-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-ylamino )-[1 ,2,4 ]triazolo[1 ,5-

a]pyridin-5-yl)propanoate (0.201 g, 0.448 mmol, 62.4% yield) was isolated as a yellow solid. 
1H NMR (400 MHz, DMSO-d6) ()(ppm) 9.89 (d, J= 1.56 Hz, 1H), 8.24 (dd, J= 1.17, 5.47 Hz, 

1H), 7.46-7.60 (m, 3H), 7.18-7.28 (m, 1H), 6.88-6.97 (m, IH), 5.55- 5.68 (m, 1H), 3.92 (d, 

J= 11.32 Hz, 1H), 3.69 (d, J= 2.73 Hz, 1H), 3.54 (d, J= 5.86 Hz, 3H), 3.48 (dd, J= 6.64, 

10.15 Hz, 1H), 3.21-3.32 (m, 3H), 2.38-2.45 (m, 3H), 2.01-2.11 (m, 1H), 1.91-2.01 (m, 1H), 

1.79 (br s, 1H), 1.59 (br s, 2H), 1.22 (dd, J= 1.95, 6.64 Hz, 3H); MS (ESI) mlz 449.6 [M+1t. 

[00911] D. (2S)-2-Methyl-3-(2-(3-methyl-1-( tetrahydro-2H-pyran-2-yl)-1H-indazol-

6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)propan-1-ol. A suspension of (2S)-methyl2-

methyl-3-(2-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-

a]pyridin-5-yl)propanoate (0.2 g, 0.446 mmol) in dry tetrahydrofuran (1.784 mL) was cooled to 

-78 °C and reacted with a 1.0 M solution of lithium aluminum hydride in 
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tetrahydrofuran/heptane (0.892 mL, 0.892 mmol). After 30 min at low temperature, the reaction 

was warmed to room temperature and was stirred for an additional30 min. The reaction was 

quenched with a saturated aqueous solution of ammonium chloride and the product was 

extracted with ethyl acetate. The extracts were dried over sodium sulfate and evaporated to 

dryness. (28)-2-Methyl-3 -(2-(3-methyl-1-(tetrahydro-2H-pyran-2-yl)-1H-indazol-6-ylamino )

[1,2,4]triazolo[1,5-a]pyridin-5-yl)propan-1-ol (0.191 g, 0.454 mmol, quantitative yield) was 

isolated as a tan solid, that was used without further purification. 1H NMR (400 MHz, DMSO-d6) 

cS (ppm) 9.85 (s, 1H), 8.25 (d, J= 7.42 Hz, 1H), 7.49- 7.61 (m, 2H), 7.42- 7.49 (m, 1H), 7.23 (d, 

J= 8.59 Hz, 1H), 6.92 (d, J= 7.42 Hz, 1H), 5.61 (d, J= 7.81 Hz, 1H), 4.64-4.73 (m, 1H), 

3.88-3.98 (m, J= 12.00 Hz, 1H), 3.71 (br s, 1H), 3.36-3.50 (m, 2H), 3.22-3.31 (m, 1H), 

2.86-3.02 (m, 1H), 2.30-2.47 (m, 5H), 2.02-2.11 (m, 1H), 1.92-2.02 (m, 1H), 1.78 (br s, 

1H), 1.58 (br s, 2H), 0.87- 1.00 (m, 3H); MS (ESI) mlz 221.3 [M+1t. 

(00912] E. (S)-2-Methyl-3-(2-(3-methyl-lH-indazol-6-ylamino)-[1,2,4]triazolo[l,5-

a]pyridin-5-yl)propan-1-ol. A suspension of (2S)-2-methyl-3-(2-(3-methyl-1-(tetrahydro-2H

pyran-2-yl)-1H-indazol-6-ylamino )-[1 ,2,4]triazolo[1 ,5-a ]pyridin-5-yl)propan-1-ol (0.111 g, 

0.264 mmol) in methanol (2.0 mL) was treated at room temperature with a 6.0 N aqueous 

solution of hydrochloric acid (1.0 mL, 6.00 mmol) and the reaction was stirred at 40 °C for 

30 min. The solvent was then removed under reduced pressure affording an off-white solid. The 

residue was purified by semi-preparative HPLC (1 0-60 % acetonitrile + 0.1 % trifluoroacetic 

acid in water+ 0.1 % trifluoroacetic acid, 2 runs, 30 min). The desired fractions were combined 

and neutralized with a 1.75 M aqueous solution of potassium carbonate. Upon removal of the 

organic solvent, a white precipitate formed that was collected by filtration and washed with 

water until neutral pH. The solid was dried under high vacuum for 2 h. (S)-2-Methyl-3-(2-(3-

methyl-1H-indazol-6-ylamino)-[1,2,4]triazolo[1,5-a]pyridin-5-yl)propan-1-ol (0.056 g, 

0.166 mmol, 63.1% yield) was isolated as a white solid. 1H NMR (400 MHz, DMSO-d6) 

cS (ppm) 12.31 (s, 1H), 9.77 (s, 1H), 8.12 (s, 1H), 7.40-7.58 (m, 3H), 7.22 (d,J= 8.98 Hz, 1H), 

6.91 (d, J= 6.64 Hz, 1H), 4.56-4.67 (m, 1H), 3.36-3.46 (m, 2H), 3.14- 3.25 (m, 1H), 

2.84- 2.95 (m, 1H), 2.42 (s, 3H), 2.32 (d, J= 7.03 Hz, 1H), 0.92 (d, J= 6.64 Hz, 3H); MS (ESI) 

mlz 337.0 [M+1t. 
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Example 132: cis-6-(5-( 4-Hydroxycyclohexylamino )-[1,2,4]triazolo[1,5-a] pyridin-2-

ylamino )-1,4-dimethylindolin-2-one 

[00913] 

N~ 
~N-('N-N'( 

~ 0/!N~ HNQOH 

A. cis-6-(5-(4-Hydroxycyclohexylamino)-[1,2,4]triazolo[1,5-a]pyridin-2-

ylamino )-1,4-dimethylindoline-2,3-dione. A mixture of 6-bromo-1 ,4-dimethylindoline-2,3-

dione (0.34 g, 1.338 mmol), cis-4-(2-amino-[1,2,4]triazolo[1,5-a]pyridin-5-

ylamino)cyclohexanol (0.446 g, 1.804 mmol), cesium carbonate (1.308 g, 4.01 mmol), 

tris(dibenzylideneacetone) dipalladium(O) (0.245 g, 0.268 mmol) and 

4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (0.310 g, 0.535 mmol) in 1,4-dioxane (6 mL) 

was degassed for 2 min and then stirred at 90 °C for 17h. The cooled reaction solution was 

filtered through Celite and the filter cake was washed with dichloromethane and methanol. The 

solvent was removed under reduced pressure. Purification by column chromatography (eluting 

with 0-10 % methanol in dichloromethane) provided the title compound as a yellow solid 

(0.22 g, 39.1% yield). MS (ESI) rnlz 421.5 [M+lt. 

[00914] B. cis-6-(5-(4-Hydroxycyclohexylamino)-[1,2,4]triazolo[l,S-a]pyridin-2-

ylamino )-1,4-dimethylindolin-2-one. A suspension of cis-6-( 5-( 4-hydroxycyclohexylamino )

[1,2,4]triazolo[1,5-a]pyridin-2-ylamino)-1,4-dimethylindoline-2,3-dione (200 mg, 0.476 mmol) 

in hydrazine hydrate ( 4.6 mL, 95 mmol) was heated to 140 °C in a microwave for 2.25 h. The 

reaction was cooled to room temperature and the crude was purified by column chromatography 

(eluting with 0-10 % methanol in dichloromethane ). The resulting solid was triturated with 

methanol and ethanol, to give the title product as yellow solid (60 mg, 31 %yield). 1H NMR 

(400 MHz, DMSO-d6) o (ppm) 9.53 (br s, lH), 7.43 (t, J= 8.20 Hz, lH), 7.38 (s, lH), 7.09 (d, 

J= 1.56 Hz, lH), 6.74 (d, J= 8.20 Hz, lH), 6.22 (d, J= 7.81 Hz, lH), 3.7"0- 3.76 (m, lH), 3.40 

(s, lH), 3.14 (s, 3H), 2.20 (s, 3H), 1.80- 1.92 (m, 2H), 1.69- 1.78 (m, 2H), 1.55- 1.69 (m, 4H). 

MS (ESI) rnlz 407.1 [M+ It. 
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Example 133: 6-(S-(2-Methoxypyridin-4-yl)-[1,2,4]triazolo[1,S-a]pyridin-2-ylamino)-3,3-

dimethylindolin-2-one 

[00915] A. 2-Bromo-S-(2-methoxypyridin-4-yl)-[1,2,4]triazolo[1,S-a]pyridine. A 

degassed solution of2,5-dibromo-[1,2,4]triazolo[1,5-a]pyridine (540 mg, 1.96 mmol), 

2-methoxypyridin-4-ylboronic acid (300 mg, 1.96 mmol), saturated sodium carbonate solution 

(3.92 mL), and 1,1 '-bis(diphenylphosphino)ferrocene palladium dichloride (143 mg, 

0.196 mmol) in dioxane (10 mL) was heated at 100 °C for 5 hrs. After cooling to room 

temperature, the reaction mixture was concentrated under reduced pressure, and the residue was 

purified on silica gel column (eluting with 5-25% ethyl acetate in petroleum ether) to give 

2-bromo-5-(2-methoxypyridin-4-yl)-[1,2,4]triazolo[1,5-a]pyridine (340 mg, 57% yield). 
1HNMR (300 MHz, CHLOROFORM-d) o (ppm) 8.28 (d, J=7.2 Hz, 1H), 7.70 (m, 1H), 7.59 (m, 

1H), 7.34 (m, 1H), 7.25 (s, 1H), 7.15 (m, 1H), 3.95 (s, 3H); MS (ESI): mlz 304.9 [M+1t. 

[00916] B. tert-Butyl6-(S-(2-methoxypyridin-4-yl)-[1,2,4]triazolo[1,S-a]pyridin-2-

ylamino )-3,3-dimethyl-2-oxoindoline-1-carboxylate. A mixture of 2-bromo-5-(2-

methoxypyridin-4-yl)-[1 ,2,4]triazolo[1 ,5-a ]pyridine (334 mg, 1.1 mmol), tert-butyl 6-amino-3,3-

dimethyl-2-oxoindoline-1-carboxylate (303 mg, 1.1 mmol), cesium carbonate (717 mg, 

2.2 mmol), 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene (127 mg, 0.22 mmol), and 

tris(dibenzylideneacetone)dipalladium(O) (101 mg, 0.11 mmol) in dioxane (20 mL) was heated at 

100 °C under nitrogen for 1.5 h. The solvent was removed, and the residue was purified on silica 

gel column (eluting with 5-100% ethyl acetate in petroleum ether) to give tert-butyl6-(5-(2-

methoxypyridin-4-yl)-[1 ,2,4]triazolo[1 ,5-a ]pyridin-2-ylamino )-3,3-dimethyl-2-oxoindoline-1-

carboxylate (230 mg, 42% yield) as a solid. MS (ESI): m/z 501.1 [M+ 1t. 

[00917] C. 6-(S-(2-Methoxypyridin-4-yl)-[1,2,4]triazolo[1,S-a]pyridin-2-ylamino )-

3,3-dimethylindolin-2-one. A solution of tert-butyl 6-(5-(2-methoxypyridin-4-yl)-

[ 1 ,2,4 ]triazolo[ 1 ,5 -a ]pyridin-2-ylamino )-3,3 -dimethyl-2-oxoindoline-1-carboxylate (23 0 mg, 

0.46 mmol) in a methanolic hydrochloride solution (10 mL, 2M) was stirred at room 

temperature until LCMS analysis showed the starting material was consumed. The reaction 

mixture was evaporated under reduced pressure, and purified by a reverse-phase preparatory 
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HPLC (eluting with 35-65 %: acetonitrile+ 0.075% trifluoroacetic acid in water+ 0.075% 

trifluoroacetic acid, over 15 min) to give 6-(5-(2-methoxypyridin-4-yl)-[1,2,4]triazolo[1,5-

a]pyridin-2-ylamino)-3,3-dimethylindolin-2-one as a trifluoroacetic acid salt, which was 

converted to a hydrochloride salt (102 mg, 55.4% yield). 1H-NMR (400 MHz, 

METHANOL-d4) 8 (ppm) 8.53 (d, J=5.6 Hz, 1H), 8.11 (m, 1H), 7.91 (m, 4H), 7.26 (m, 3H), 

4.21 (s, 3H), 1.37 (s, 6H); MS (ESI): m/z401.2 [M+1t. 

5.2 BIOLOGICAL EXAMPLES 

5.2.1 Syk HTRF Assay Protocol 

[00918] Test compounds were prepared at a concentration of 1.5 mM in DMSO followed by 

3-fold dilutions in Greiner 394 well polypropylene plates. A 1:4 dilution of compounds by 

8 J.!Liwell transfer from the polypropylene plates to 24 J.!Liwell Assay Buffer in Costar 3710 

384 well black plates was then performed. Kinases (13 J.!Liwell) or Assay Buffer only 

(background controls; 50 mM HEPES pH 7.6, 1 mM DTT, 10 mM MgCh, 0.01% Triton XlOO, 

0.01% BSA and 0.1 mM EDTA) were added to Costar 3710 384-well black plates for the HTRF 

assays (Cama Biosciences) and compound was added from the 1:4 dilution plate. Syk start mix 

(87.5 J.!M ATP, 80 nM Substrate Peptide (American Peptide Company 332722) was added and 

the mixture was incubated at room temperature for 1 hour. Syk Stop Solution (120 mM EDTA in 

dilution buffer) was then added to the Syk HTRF assay plate and incubated at room temperature 

on a shaker for 2 minutes. Syk Antibody Mix (4.86 Jlg/mL DyLight 647 Streptavidin (Pierce 

21824); 1 Jlg/mL Lance Eu-Anti-Phosphotyrosine (PerkinElmer AD0069)) was added to the Syk 

HTRF assay plate and the mixture was further incubated at room temperature for >4h. Time 

resolved fluorescence was read in assay plates on a PerkinElmer En Vision. HTRF assays were 

performed using 320 nm excitation, 60 JlS delay, 665 nm and 615 nm emission. Data was 

expressed by division of 665 nm by 615 nm emissions. 

5.2.2 HTRF-Ulight PLKl Enzyme Assay 

[00919] The assay described below is designed to measure the activity ofPLKl kinase via the 

transfer of phosphate to a peptide substrate. The PLK 1 kinase assay was carried out in a 

384-well black plate (Corning cat#3710) at a final volume of25 J.!L. ATP was used at a final 

concentration of3 J.!M, IX the apparent Km. PLKl kinase was purchased from Cama 
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