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SUBSTITUTED 4,5,6,7-TETRAHYDRO-PYRAZOLO[1,5-a]PYRAZINE
DERIVATIVES AND 5,6,7,8-TETRAHYDRO-4H-PYRAZOLO[1,5-
a][1,4]DIAZEPINE DERIVATIVES AS ROS1 INHIBITORS

Field of the Invention

The present invention relates to substituted 4,5,6,7-tetrahydro-pyrazolo[1,5-a]pyrazine
derivatives and 5,6,7,8-tetrahydro-4H-pyrazolo[1,5-a][1.,4]diazepine derivatives useful
as ROS1 inhibitors. The invention further relates to processes for preparing such
compounds, pharmaceutical compositions comprising said compounds as an active

ingredient as well as the use of said compounds as a medicament.

Backeround of the invention

Rosl is a receptor tyrosine kinase closely related to the ALK and LTK kinases based on
sequence similarity of their kinase domains. The Rosl protein is composed of an
extracellular domain containing several fibronectin-like repeats and a cytoplasmic
kinase domain. The function of Ros1 has not been fully elucidated, but the presence of
fibronectin domains suggests a role in cell adhesion or interactions with the
extracellular matrix. However, endogenous Ros1 ligands have not yet been identified.
Its expression in adult humans has been detected in several tissues, such as the kidney,
cerebellum, and gastrointestinal tract, but appears to be low or absent in other tissues.
Its expression in the developing kidney and intestine suggests that it may have a role in
epithelial-mesenchymal transition. ROS1 deficient mice are healthy and viable, but
males are infertile due to defects in the epididymis that result in incomplete

spermatocyte maturation.

Several distinct genomic rearrangements involving ROS1 have been detected in a
variety of cancers including non-small cell lung cancer (NSCLC), glioblastoma,
cholangiocarcinoma, colorectal cancer, gastric adenocarcinoma, ovarian cancer,
angiosarcoma, epithelioid hemangioendothelioma, melanoma, and inflammatory
myofibroblastic tumors. These rearrangements result in proteins that contain the C-
terminal kinase domain of Ros1 fused to the N-terminal domains of a number of
different unrelated proteins. Several of these fusion proteins have been shown to be
oncogenic. Expression in fibroblasts promotes their proliferation, growth in soft agar,
and ability to form tumors in mice. Expression in murine Ba/F3 cells renders them
independent of IL-3 for growth and promotes their ability to form tumors in mice
(Takeuchi K, et al., Nat Med. 2012, 18:378-81; Gu TL, et al., PLoS One 2011,
6:¢15640). The rate of oncogenic Ros1 fusions is generally low, ranging from 1-2% in
NSCLC (Kim MH, et al., Lung Cancer 2014, 83:389-95; Takeuchi K, et al., Nat Med.
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2012, 18:378-81; Davies KD, ¢t al., Clin Cancer Res. 2012, 18:4570-9; Li C, et

al., PLoS One 2011, 6:¢28204; Rimkunas VM, et al., Clin Cancer Res. 2012, 18:4449-
57), but may be relatively high in other cancers, up to 9% in cholangiocarcinoma (Gu
TL, et al., PLoS One 2011, 6(1):¢15640) and 17% in spitzoid (melanoma) tumors
(Wiesner T, et al., Nat Commun. 2014, 5:3116).

Because of the similarity between ALK and Ros1 kinase domains, many ALK
inhibitors also inhibit Rosl. Rosl inhibition negatively affects proliferation of
engineered Ba/F3 cells expressing Ros1 fusion proteins as well as the proliferation of
NSCLC patient derived HCC78 cells that harbor a SLC34A2-ROS1 fusion. Rosl
inhibition also negatively affects growth of engineered Ba/F3 and HEK293 tumors

containing Ros1 fusion proteins in mice.

Recently, a number of inhibitors described to have activity on Ros1 have entered
clinical testing. The first, crizotinib (Xalkori®), has been shown to reduce tumors and
significantly prolong survival in patients with ROS1 rearrangements. However,
following an initial response, resistance is seen and in one report this has been linked to
a G2032R mutation in the Ros1 kinase domain that is expected to affect crizotinib

binding.
WO-2004/058176 discloses acyclic pyrazole compounds for the inhibition of mitogen

activated protein kinase-activated protein kinase-2.
J. Med. Chem., 2011, 54, 5820-5835 discloses pyrazolo derivatives as
phosphodiesterase subtype-10 inhibitors.

There is thus a strong need for novel Ros1 kinase inhibitors thereby opening new
avenues for the treatment or prevention of cancer, in particular non-small cell lung
cancer (specifically adenocarcinoma), cholangiocarcinoma, glioblastoma, colorectal
cancer, gastric adenocarcinoma, ovarian cancer, angiosarcoma, epithelioid
hemangioendothelioma, inflammatory myofibroblastic tumors, breast cancer and
chronic myelogenous leukemia. In a particular embodiment, there is a need for Rosl
kinase inhibitors that are not affected by mutations that abrogate inhibition of the first
wave of Ros1 inhibitors.

It is accordingly an object of the present invention to provide such compounds.

Summary of the invention

It has been found that the compounds of the present invention are useful as ROSI
inhibitors. The compounds according to the invention and compositions thereof, may
be useful for the treatment or prevention, in particular for the treatment, of cancer, in

particular non-small cell lung cancer (specifically adenocarcinoma),
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cholangiocarcinoma, glioblastoma, colorectal cancer, gastric adenocarcinoma, ovarian
cancer, angiosarcoma, epithelioid hemangioendothelioma, inflammatory
myofibroblastic tumors, breast cancer and chronic myelogenous leukemia, and the like.

This invention concerns compounds of formula (I)
R2a

X Ry
Rop N ’N\ yiER
N

R3/ Y2
Riya Ryp
D

Y
\

Z Rys

\
R1542_</X1

X37X)
tautomers and stercoisomeric forms thereof, wherein
y1 18 CR7, or N;
y» is CH or N;
R, is hydrogen, halo, trifluoromethyl or cyano;
R is hydrogen, -NH,, -NHCHj3;, -NH(CH,CH3), methyl, -CH,OH, halo or cyano;
or when y) represents CR7,, this R5, can be taken together with a R; on an adjacent
carbon atom to form —-CH=CH-NH- or -N=CH-NH-;
X is -CR Ry,-, -CH,-CHR ;-;
R, is hydrogen or C, salkyl;
R}, is hydrogen; C;_¢alkyl; mono-or polyhaloC, salkyl; C;¢alkyl substituted with one or
two hydroxyl groups; C;_salkyl substituted with one -NRg,Rgp,; or -C(=0)-NRg,Rop;
Ry, 1s hydrogen; C;_¢alkyl; mono-or polyhaloC; salkyl; C;¢alkyl substituted with one or
two hydroxyl groups; or C;_salkyl substituted with one substituent selected from the
group consisting of -NRy,Rop, cyano and C,_salkyloxy;
Ry, is hydrogen or Cy_galkyl; or
R», and Ry, are taken together to form —CH,-CH,-, -CH,-NR,.-CH,-, -CH,-CH,-CH;-,
—CH,-0O-CH,-, —CH,-CH,-CH,_CH;—, —CH,-CH,-NR,.-CH,- or =0;
Ry 18 hydrogen; C; salkyl optionally substituted with one or two hydroxyl groups;
mono-or polyhaloC; ealkyl; C;salkyloxy; Calkyl substituted with one cyano group;
or C;_galkyl substituted with one -NRg,Roy;
R3 is hydrogen; C; galkyl; mono-or polyhaloC,; salkyl; C; salkyl substituted with one or
two hydroxyl groups; C; ealkyl substituted with one or two hydroxyl groups and one
Calkyloxy; C,_salkylcarbonyl- optionally substituted with one or two hydroxyl
groups; mono-or polyhaloC, salkylcarbonyl-; R9,R10,N-C;_galkylcarbonyl-; C; salkyl-
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O-carbonyl-; Cy_galkylcarbonyloxy-; C;_salkyl substituted with one R;;; C;salkyloxy
optionally substituted with one -NR10,R0b; C,_salkenyl; C,galkynyl;

hydroxyC, salkenyl; hydroxyC, salkynyl; C; salkyloxyC, salkenyl;
C.ealkyloxyC,_galkynyl; C, galkenyl substituted with one —NR ;9,Rgb; Cy.salkynyl
substituted with one -NR0,R00; C;_salkyl substituted with one or two hydroxyl groups
and one —-NR 1oR jop; -C1.6alkyl-C(R3)=N-O-R3; -S(=0),-C, salkyl; -S(=0),-NRg,Rop;
C.ealkyl substituted with one —(C=0)-R4; C;_salkyl substituted with one or two
hydroxyl groups and one Ry4; C;_salkyl substituted with one R,4; C, salkenyl substituted
with one Ry4; Cyealkynyl substituted with one Rj4; or Ry,

R4, 1s hydrogen;

R4y is hydrogen; or

R4, and Ry, are taken together to form =0;

Y is —O- or -C(=0)-;

Z is —CHRg- or -CH,-C=C-;

Rg is hydrogen; C_4alkyl-O-carbonyl-; C,_salkyl; C; 4alkyl substituted with one or two
hydroxyl groups; C;_salkyl substituted with one -NRg,Rgp; or -C(=0)-NRg,Rop;

Ring A is phenyl or a 6-membered saturated, partially saturated or aromatic
heterocyclyl, said heterocyclyl containing one or two nitrogen atoms; wherein the
phenyl or the heterocyclyl is optionally substituted with one or two Rg substituents;
cach Ry is independently hydrogen; C,_salkyloxy; hydroxyl; cyano; C;_4alkyl or halo;
or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1), (a-2), (a-3) or (a-4):

R13
' L
(a-1) (a-2) o
|
ROOEROE
© > or Oj\
(a-3) (a-4)

Ry, and Ry, cach independently represent hydrogen; mono-or polyhaloCi_salkyl;
Ci.salkylcarbonyl-; C.4alkyl-O-carbonyl-; C;_salkyl substituted with one or two
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hydroxyl groups; or C; 4alkyl optionally substituted with one substituent selected from
the group consisting of C; salkyloxy, cyano, amino and mono-or di(C, salkyl)amino;
R0, and Ryg, each independently represent hydrogen; C_4alkyl; cyanoC, salkyl;
C.alkyl substituted with one NRg,Rop,; C;_salkyl substituted with one —C(=0)-
NRyaRgy; C;ealkyloxy optionally substituted with one or two hydroxyl groups;
C.salkyloxyC,_galkyl wherein each C_galkyl is optionally substituted with one or two
hydroxyl groups; R4; Ci_salkyl substituted with one R 4; -(C=0)-R4;
Cealkylcarbonyl-; C, salkyl-O-carbonyl-; mono-or polyhaloC, salkylcarbonyl-
substituted with one or two hydroxyl groups; mono-or polyhaloC; salkyl substituted
with one or two hydroxyl groups; mono-or polyhaloC; salkylcarbonyl-; C salkyl
substituted with one —Si(CH3)s3; -S(=0),-C, salkyl optionally substituted with one or
more halo substituents; -S(=0),-NRg,Rop;

C.ealkyl substituted with one -S(=0),-C,_salkyl wherein -S(=0),-C, ¢alkyl is optionally
substituted with one or more halo substituents;

C.¢alkyl substituted with one -S(=0),-NRo,Rop;

C.alkyl substituted with one —-NH-S(=0),-C, ¢alkyl wherein —-NH-S(=0),-C,_¢alkyl is
optionally substituted on a carbon atom with one or more halo substituents;

C.alkyl substituted with one -NH-S(=0),-NRg,Rop;

mono-or polyhaloC,_4alkyl; or C;_4alkyl substituted with one or two hydroxyl groups;
Ry is cyano; -NR0,R106; Cisalkyloxy optionally substituted with one or two hydroxyl
groups; -S(=0),-C, salkyl; -S(=0),-NRog,Rop; -NR 13-S(=0),-C, salkyl; -NR 3-S(=0),-
NRo,Rop; Cyigalkylcarbonyloxy-; -C(=0)-NR9,R 10b; -O-C(=0)-NR 19.R 101; -COOH;
—P(=0)(OH),; or -P(=0)(O-C_salkyl),;

R3 is =NRg,Rop, C;salkyloxy, or cyano;

R 3 is hydrogen or C;_salkyl;

R4 1s a Csgcycloalkyl; or a 4, 5 or 6 membered saturated heterocyclyl which is
optionally substituted with one, two or three substituents selected from the group
consisting of oxo, Cy_4alkyl, halogen, cyano, hydroxyl, C;_salkyloxy and NRg,Rgy;

x1 1S CRs, or N;

X7 1S CRs, or N;

x3 1S CRs. or N;

cach R;s is independently selected from the group consisting of hydrogen, methyl, halo,
Ci.4alkyloxy and hydroxyl;

Rs, and Rs. each independently are selected from the group consisting of hydrogen;
hydroxyl; cyano; halo; C; ealkyl; C;alkyl substituted with one or two hydroxyl groups;
mono-or polyhaloC; salkyl; mono-or polyhaloC; salkyloxy; C; ealkyl substituted with
one —NRg,Rgy, ; Cy_salkyl substituted with one cyano; C;_salkyloxyC,_salkyl wherein
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cach of the C; galkyl groups are optionally substituted with one or two hydroxyl groups;
Cs.alkenyl; Cy_galkyl-O-carbonyl-; C; galkyloxy; C;¢alkyloxy substituted with one or
two hydroxyl groups; C; salkyloxyC, salkyloxy wherein each of the C, galkyl groups
are optionally substituted with one or two hydroxyl groups; C,_salkyloxy substituted
with one cyano; and C,_salkyloxy substituted with one -NRy,Rop;

Rsp, is hydrogen; Cy_salkyl; C; ¢cycloalkyl optionally substituted with one cyano;
hydroxyl; cyano; mono-or polyhaloC, salkyloxy; mono-or polyhaloC; salkyl; C; 4alkyl
substituted with one or two hydroxyl groups; C, salkenyl; C; salkyloxy; -Si(CH3)s;
C.alkyl substituted with one R»; C;galkyl-O-carbonyl-; or C,_salkyloxy substituted
with one Ry,;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

The present invention also concerns methods for the preparation of compounds of the

present invention and pharmaceutical compositions comprising them.

The compounds of the present invention were found to inhibit ROS1, and therefore
may be useful in the treatment or prevention, in particular in the treatment, of cancer, in
particular non-small cell lung cancer (specifically adenocarcinoma),
cholangiocarcinoma, glioblastoma, colorectal cancer, gastric adenocarcinoma, ovarian
cancer, angiosarcoma, epithelioid hemangioendothelioma, inflammatory
myofibroblastic tumors, breast cancer and chronic myelogenous leukemia, and the like.

The compounds of the present invention may also have utility in male contraception.

In view of the aforementioned pharmacology of the compounds of Formula (I) and N-
oxides, pharmaceutically acceptable addition salts, and solvates thereof, it follows that
they may be suitable for use as a medicament.

In particular the compounds of Formula (I) and N-oxides, pharmaceutically acceptable
addition salts, and solvates thereof, may be suitable in the treatment or prevention, in
particular in the treatment, of cancer.

The present invention also concerns the use of compounds of Formula (I) and N-oxides,
pharmaceutically acceptable addition salts, and solvates thereof, for the manufacture of
a medicament for the inhibition of ROS1, for the treatment or prevention of cancer.
The present invention will now be further described. In the following passages,
different aspects of the invention are defined in more detail. Each aspect so defined
may be combined with any other aspect or aspects unless clearly indicated to the

contrary. In particular, any feature indicated as being preferred or advantageous may be
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combined with any other feature or features indicated as being preferred or

advantageous.

Detailed description

When describing the compounds of the invention, the terms used are to be construed in

accordance with the following definitions, unless a context dictates otherwise.

When any variable occurs more than one time in any constituent or in any formula (e.g.
formula (1)), its definition in each occurence is independent of its definition at every

other occurrence.

Whenever the term “substituted” is used in the present invention, it is meant, unless
otherwise is indicated or is clear from the context, to indicate that one or more
hydrogens, in particular from 1 to 3 hydrogens, preferably 1 or 2 hydrogens, more
preferably 1 hydrogen, on the atom or radical indicated in the expression using
“substituted” are replaced with a selection from the indicated group, provided that the
normal valency is not exceeded, and that the substitution results in a chemically stable
compound, i.e. a compound that is sufficiently robust to survive isolation to a useful

degree of purity from a reaction mixture, and formulation into a therapeutic agent.

Whenever a radical or group is defined as “optionally substituted” in the present

invention, it is meant that said radical or group is unsubstituted or is substituted.

Lines drawn from substituents into ring systems indicate that the bond may be attached

to any of the suitable ring atoms.

The prefix “Cy.” (where x and y are integers) as used herein refers to the number of
carbon atoms in a given group. Thus, a C; ealkyl group contains from 1 to 6 carbon
atoms, a Cs gcycloalkyl group contains from 3 to 6 carbon atoms, a C; salkoxy group

contains from 1 to 4 carbon atoms, and so on.

The term “halo” as a group or part of a group is generic for fluoro, chloro, bromo, iodo

unless otherwise is indicated or is clear from the context.

The term ‘mono- or polyhaloC; salkyl’ or “‘mono- or polyhaloC; salkyl’ as used herein
as a group or part of a group refers to a C;_4alkyl or C,_salkyl group as defined herein
wherein one or more than one hydrogen atom is replaced with a halogen. There may be
one, two, three or more hydrogen atoms replaced with a halogen, so the ‘mono- or
polyhaloC,_4alkyl’ or ‘mono- or polyhaloC, salkyl’ may have one, two, three or more
halogens. Examples of such groups include fluoroethyl, fluoromethyl, trifluoromethyl

or trifluoroethyl and the like.
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The term "Cj_galkyl" as a group or part of a group refers to a hydrocarbyl radical of
Formula C,H,,; wherein n is a number ranging from 1 to 6. C;_salkyl groups comprise
from 1 to 6 carbon atoms, preferably from 1 to 4 carbon atoms, more preferably from 1
to 3 carbon atoms, still more preferably 1 to 2 carbon atoms. Alkyl groups may be
linear or branched and may be substituted as indicated herein. When a subscript is used
herein following a carbon atom, the subscript refers to the number of carbon atoms that
the named group may contain. Thus, for example, C,_salkyl includes all linear, or
branched alkyl groups with between 1 and 6 carbon atoms, and thus includes such as
for example methyl, ethyl, n-propyl, i-propyl, 2-methyl-ethyl, butyl and its isomers
(e.g. n-butyl, isobutyl and tert-butyl), pentyl and its isomers, hexyl and its isomers, and
the like.

The term "C;_4alkyl" as a group or part of a group refers to a hydrocarbyl radical of
Formula C,H,,; wherein n is a number ranging from 1 to 4. C;_4alkyl groups comprise
from 1 to 4 carbon atoms, preferably from 1 to 3 carbon atoms, more preferably 1 to 2
carbon atoms. C;_salkyl groups may be linear or branched and may be substituted as
indicated herein. When a subscript is used herein following a carbon atom, the
subscript refers to the number of carbon atoms that the named group may contain.
Cysalkyl includes all linear, or branched alkyl groups with between 1 and 4 carbon
atoms, and thus includes methyl, ethyl, n-propyl, i-propyl, 2-methyl-ethyl, butyl and its
isomers (e.g. n-butyl, isobutyl and tert-butyl), and the like.

The term “C, galkyloxy” as a group or part of a group refers to a radical having the
Formula -OR® wherein R® is C,_alkyl. Non-limiting examples of suitable alkyloxy
include methyloxy, ethyloxy, propyloxy, isopropyloxy, butyloxy, isobutyloxy, sec-
butyloxy, tert-butyloxy, pentyloxy, and hexyloxy.

The term “C; 4alkyloxy” as a group or part of a group refers to a radical having the
Formula -OR® wherein R® is Cy_4alkyl. Non-limiting examples of suitable C;_salkyloxy
include methyloxy (also methoxy), ethyloxy (also ethoxy), propyloxy, isopropyloxy,
butyloxy, isobutyloxy, sec-butyloxy and tert-butyloxy.

The term “C, galkylcarbonyl” as a group or part of a group refers to a radical
—C(=0)-Cy6alkyl. The term “C;_4alkylcarbonyl” as a group or part of a group refers to a
radical —C(=0)-C;_4alkyl.

The term “Cs_gcycloalkyl” alone or in combination, refers to a cyclic saturated
hydrocarbon radical having from 3 to 8 carbon atoms. Non-limiting examples of
suitable Cs_ gcycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl and cyclooctyl.
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The term “Cs_¢cycloalkyl” alone or in combination, refers to a cyclic saturated
hydrocarbon radical having from 3 to 6 carbon atoms. Non-limiting examples of

suitable C;_ ¢cycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl.

The term “C, 4alkenyl” or “C, ¢alkenyl” as used herein as a group or part of a group
refers to a linear or branched hydrocarbon group containing from 2 to 4 or 2 to 6 carbon
atoms and containing a carbon carbon double bond such as, but not limited to, ethenyl,

propenyl, butenyl, pentenyl, 1-propen-2-yl, hexenyl and the like.

The term “C,4alkynyl” or “C, galkynyl” as used herein as a group or part of a group
refers to a linear or branched hydrocarbon group having from 2 to 4 or 2 to 6 carbon

atoms and containing a carbon carbon triple bond.

The term “cyanoC,_salkyl” means C;_galkyl substituted with one cyano.

The term “hydroxyC, salkenyl” means C, salkenyl substuted with one hydroxy.
The term “hydroxyC, calkynyl” means C, galkynyl substituted with one hydroxy.

In particular, the 4, 5 or 6 membered saturated heterocyclyls (e.g. in the definition of
R14), contain 1, 2 or 3 heteroatoms selected from O, S and N, in particular 1 or 2

heteroatoms, in particular selected from O and N.

Examples of 4, 5 or 6 membered saturated heterocyclyls include, but are not limited to,

pyrrolidinyl, dioxolanyl, oxazolidinyl, oxetanyl, tetrahydrofuranyl, and the like.

Examples of 6-membered aromatic heterocyclyls containing one or two nitrogen atoms
(e.g. in the definition of ring A), include, but are not limited to, pyrimidinyl, pyridinyl,
pyrazinyl and the like.

Examples of 6-membered partially saturated heterocyclyls containing one or two
nitrogen atoms (e.g. in the definition of ring A), include, but are not limited to, 1,2,3,6-
tetrahydro-pyridinyl and the like. In a particular embodiment, the 1,2,3,6-tetrahydro-

pyridinyl is attached with its nitrogen atom to variable Y.

Examples of 6-membered saturated heterocyclyls containing one or two nitrogen atoms
(e.g. in the definition of ring A), include, but are not limited to, piperidinyl and the like.

In a particular embodiment, the piperidinyl is attached with its nitrogen atom to the

pyrazolyl ring.
In case R, is taken together with a R7 on an adjacent carbon atom to form —CH=CH-
o
o ] o —CH=CH-NH—
NH-, it is intended that the CH in position alpha is attached to the

carbon atom in the position of y1 as clearly shown below:
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In case Ry, is taken together with a R7 on an adjacent carbon atom to form -N=CH-NH-

a
. . . . . .. - N: C H - N H - .
, it 1s intended that the nitrogen in position alpha is attached to the

carbon atom in the position of y1 as clearly shown below:

N/\NH

______ 7 N\

In case X is —CH;-CHR |-, it is intended that the carbon atom with the R; substituent is

attached to the nitrogen atom of the pyrazole ring.

In case Z is —-CH,-C=C-, it is intended that the CH, group is attached to variable Y.

It will be clear that when a Rg substituent on an atom adjacent to the atom carrying the
Y-Z substituent is taken together with the Rg substituent of Z, compounds of formula
(I-a-1), (I-a-2),(I-a-3) and (I-a-4) are formed:

R2a % R7
R2b+ NN YI=|=\N Ry, R,
X< =|=
oINS >2_'/ R2b+ NN l_\N
R N. S \ /
Rya Ry O, R3/ Y2 R
Ry Ry N (I-a-2)
O Ris
(I-a-1) N 7/ \ O Ris
15 X1
X3 X Ry / \/xl
X3 Xy
R2a R7
Rop \N”N\ yl=|=\N
/N = > /
o)
Ry R
R4a Ry N, (I-a4)
O Ris
\
Rys / X1
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The term “subject” as used herein, refers to an animal, preferably a mammal (e.g. cat,
dog, primate or human), more preferably a human, who is or has been the object of

treatment, observation or experiment.

The term “therapeutically effective amount” as used herein, means that amount of
active compound or pharmaceutical agent that elicits the biological or medicinal
response in a tissue system, animal or human that is being sought by a researcher,
veterinarian, medicinal doctor or other clinician, which includes alleviation or reversal

of the symptoms of the disease or disorder being treated.

The term “composition” is intended to encompass a product comprising the specified
ingredients in the specified amounts, as well as any product which results, directly or

indirectly, from combinations of the specified ingredients in the specified amounts.

The term “treatment”, as used herein, is intended to refer to all processes wherein there
may be a slowing, interrupting, arresting or stopping of the progression of a discase, but

does not necessarily indicate a total elimination of all symptoms.

The term “compounds of the invention” as used herein, is meant to include the
compounds of Formula (I) and N-oxides, pharmaceutically acceptable addition salts,

and solvates thereof.

As used herein, any chemical formula with bonds shown only as solid lines and not as
solid wedged or hashed wedged bonds, or otherwise indicated as having a particular
configuration (e.g. R, S) around one or more atoms, contemplates each possible

stercoisomer, or mixture of two or more stercoisomers.

Whenever one of the ring systems, is substituted with one or more substituents, those
substituents may replace any hydrogen atom bound to a carbon or nitrogen atom of the

ring system.

Hereinbefore and hereinafter, the term “compound of Formula (I)” is meant to include

the stereoisomers thereof and the tautomeric forms thereof.

3% <

The terms “stereoisomers”, “stereoisomeric forms” or “stereochemically isomeric

forms” hereinbefore or hereinafter are used interchangeably.

The invention includes all stercoisomers of the compounds of the invention either as a

pure stercoisomer or as a mixture of two or more stercoisomers.

Enantiomers are stereoisomers that are non-superimposable mirror images of each

other. A 1:1 mixture of a pair of enantiomers is a racemate or racemic mixture.
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Diastereomers (or diastercoisomers) are stereoisomers that are not enantiomers, i.c.
they are not related as mirror images. If a compound contains a double bond, the
substituents may be in the E or the Z configuration. Substituents on bivalent cyclic
(partially) saturated radicals may have either the cis- or trans-configuration; for
example if a compound contains a disubstituted cycloalkyl group, the substituents may
be in the cis or trans configuration. Therefore, the invention includes enantiomers,
diastereomers, racemates, E isomers, Z isomers, cis isomers, trans isomers and

mixtures thereof, whenever chemically possible.

The meaning of all those terms, i.¢. enantiomers, diastereomers, racemates, E isomers,
Z. isomers, cis isomers, trans isomers and mixtures thereof are known to the skilled

person.

The absolute configuration is specified according to the Cahn-Ingold-Prelog system.
The configuration at an asymmetric atom is specified by either R or S. Resolved
stereoisomers whose absolute configuration is not known can be designated by (+) or
(-) depending on the direction in which they rotate plane polarized light. For instance,
resolved enantiomers whose absolute configuration is not known can be designated by

(+) or (-) depending on the direction in which they rotate plane polarized light.

When a specific stereoisomer is identified, this means that said stereoisomer is
substantially free, i.e. associated with less than 50%, preferably less than 20%, more
preferably less than 10%, even more preferably less than 5%, in particular less than 2%
and most preferably less than 1%, of the other stereoisomers. Thus, when a compound
of Formula (I) is for instance specified as (R), this means that the compound is
substantially free of the (S) isomer; when a compound of Formula (I) is for instance
specified as E, this means that the compound is substantially free of the Z isomer; when
a compound of Formula (I) is for instance specified as cis, this means that the

compound is substantially free of the trans isomer.

Some of the compounds of Formula (I) may also exist in their tautomeric form. Such
forms in so far as they may exist, are intended to be included within the scope of the

present invention.

It follows that a single compound may exist in both stereoisomeric and tautomeric

form.

For therapeutic use, salts of the compounds of Formula (1), N-oxides and solvates
thereof, are those wherein the counterion is pharmaceutically acceptable. However,
salts of acids and bases which are non-pharmaceutically acceptable may also find use,

for example, in the preparation or purification of a pharmaceutically acceptable
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compound. All salts, whether pharmaceutically acceptable or not are included within

the ambit of the present invention.

The pharmaceutically acceptable addition salts as mentioned hereinabove or hereinafter
are meant to comprise the therapeutically active non-toxic acid and base addition salt
forms which the compounds of Formula (I), N-oxides and solvates thereof, are able to
form. The pharmaceutically acceptable acid addition salts can conveniently be obtained
by treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, ¢.g. hydrochloric or hydrobromic
acid, sulfuric, nitric, phosphoric and the like acids; or organic acids such as, for
example, acetic, propanoic, hydroxyacetic, lactic, pyruvic, oxalic (i.e. ethanedioic),
malonic, succinic (i.e. butanedioic acid), maleic, fumaric, malic, tartaric, citric,
methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic, cyclamic,
salicylic, p-aminosalicylic, pamoic and the like acids. Conversely said salt forms can be

converted by treatment with an appropriate base into the free base form.

The compounds of Formula (1), N-oxides and solvates thereof containing an acidic
proton may also be converted into their non-toxic metal or amine addition salt forms by
treatment with appropriate organic and inorganic bases. Appropriate base salt forms
comprise, for example, the ammonium salts, the alkali and earth alkaline metal salts,
¢.g. the lithium, sodium, potassium, magnesium, calcium salts and the like, salts with
organic bases, ¢.g. primary, secondary and tertiary aliphatic and aromatic amines such
as methylamine, ethylamine, propylamine, isopropylamine, the four butylamine
isomers, dimethylamine, diethylamine, diethanolamine, dipropylamine,
diisopropylamine, di-n-butylamine, pyrrolidine, piperidine, morpholine,
trimethylamine, tricthylamine, tripropylamine, quinuclidine, pyridine, quinoline and
isoquinoline; the benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with
amino acids such as, for example, arginine, lysine and the like. Conversely the salt

form can be converted by treatment with acid into the free acid form.

The term solvate comprises the hydrates and solvent addition forms which the
compounds of Formula (I) are able to form, as well as N-oxides and pharmaceutically
acceptable addition salts thereof. Examples of such forms are e.g. hydrates, alcoholates
and the like.

The compounds of the invention as prepared in the processes described below may be
synthesized in the form of mixtures of enantiomers, in particular racemic mixtures of
enantiomers, that can be separated from one another following art-known resolution

procedures. A manner of separating the enantiomeric forms of the compounds of
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Formula (1), and N-oxides, pharmaceutically acceptable addition salts, and solvates
thereof, involves liquid chromatography using a chiral stationary phase. Said pure
stereochemically isomeric forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
compound would be synthesized by stercospecific methods of preparation. These

methods will advantageously employ enantiomerically pure starting materials.

In the framework of this application, an element, in particular when mentioned in
relation to a compound of Formula (I), comprises all isotopes and isotopic mixtures of
this element, either naturally occurring or synthetically produced, either with natural
abundance or in an isotopically enriched form. Radiolabelled compounds of Formula
() may comprise a radioactive isotope selected from the group of *H, *H, ''C, '*F, '#1,
123 1251 131y Bgp 7By "'Br and **Br. Preferably, the radioactive isotope is selected
from the group of *H, *H, ''C and '*F. More preferably, the radioactive isotope is *H.
In particular, deuterated compounds are intended to be included within the scope of the

present invention

As used in the specification and the appended claims, the singular forms "a", "an," and
"the" also include plural referents unless the context clearly dictates otherwise. For

example, "a compound” means 1 compound or more than 1 compound.

In an embodiment, the present invention concerns novel compounds of Formula (1),
tautomers and stercoisomeric forms thereof, wherein

y1 18 CR7, or N;

y» is CH;

R, is hydrogen;

R is hydrogen, -NH,, -NHCHj3;, -NH(CH,CH3), methyl, -CH,OH, halo or cyano;

or when y) represents CR7,, this R5, can be taken together with a R; on an adjacent
carbon atom to form —-CH=CH-NH- or -N=CH-NH-;

X is -CR Ry,-, -CH,-CHR ;-;

R, is hydrogen or C,_salkyl;

R, is hydrogen;

Ry, 1s hydrogen; C;_¢alkyl; mono-or polyhaloC; salkyl; C;¢alkyl substituted with one or
two hydroxyl groups; or C;_salkyl substituted with one substituent selected from the
group consisting of -NRy,Rop, cyano and C,_salkyloxy;

Ry is hydrogen; or

R», and Ry, are taken together to form —CH,-CH,-, -CH,-NR,.-CH,-, -CH,-CH,-CH;-,
—CH,-0O-CH,-, —CH,-CH,-CH,_CH;—, —CH,-CH,-NR,.-CH,- or =0;



10

15

20

25

30

35

WO 2015/144799 PCT/EP2015/056498

-15 -

Ry 18 hydrogen; C; salkyl optionally substituted with one or two hydroxyl groups;
mono-or polyhaloC, galkyl; C;_salkyloxy; C;_salkyl substituted with one cyano group;
or C;_galkyl substituted with one -NRg,Roy;

R3 is hydrogen; C; galkyl; mono-or polyhaloC; salkyl; C; galkyl substituted with one or
two hydroxyl groups; C; salkyl substituted with one or two hydroxyl groups and one
Calkyloxy; C_salkylcarbonyl- optionally substituted with one or two hydroxyl
groups; mono-or polyhaloC, salkylcarbonyl-; R9,R10,N-C; galkylcarbonyl-; C; salkyl-
O-carbonyl-; Cy_galkylcarbonyloxy-; C;_salkyl substituted with one R;;; C;salkyloxy
optionally substituted with one -NR0,R0p; C;_salkyl substituted with one or two
hydroxyl groups and one —NR ;gR jg; -S(=0),-C;salkyl; -S(=0),-NRy,Roy,; Ci.salkyl
substituted with one -(C=0)-R4; C,_salkyl substituted with one or two hydroxyl groups
and one Ry4; Cy_ealkyl substituted with one Ry4; or R4,

R4, 1s hydrogen;

R4y, 1s hydrogen; or

R4, and Ry, are taken together to form =0;

Y is —O- or -C(=0)-; in particular Y is —O-;

Z is —CHRg- or -CH,-C=C-;

Rg is hydrogen; C_4alkyl-O-carbonyl-; C,_salkyl; C; 4alkyl substituted with one or two
hydroxyl groups; C_4alkyl substituted with one -NRg,Rgp; or -C(=0)-NRg,Rop;

Ring A is phenyl or a 6-membered saturated, partially saturated or aromatic
heterocyclyl, in particular phenyl or a 6-membered aromatic heterocyclyl, said
heterocyclyl containing one or two nitrogen atoms; wherein the phenyl or the
heterocyclyl is optionally substituted with one or two Rg substituents;

cach Ry is independently hydrogen; C,_salkyloxy; hydroxyl; cyano; C;_4alkyl or halo;
or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the Rg substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1), (a-2), (a-3) or (a-4);

Ry, and Rgy, cach independently represent hydrogen; mono-or polyhaloC, salkyl;
Cj.alkylcarbonyl-; C_salkyl-O-carbonyl-; C;_salkyl substituted with one or two
hydroxyl groups; or C; 4alkyl optionally substituted with one substituent selected from
the group consisting of C; salkyloxy, cyano, amino and mono-or di(C, salkyl)amino;
R0, and Ry, each independently represent hydrogen; C_4alkyl; cyanoC, salkyl;
C.alkyl substituted with one NRg,Rop,; C;_salkyl substituted with one —C(=0)-
NRyaRgp; C;ealkyloxy optionally substituted with one or two hydroxyl groups;
C.salkyloxyC,_galkyl wherein each C_galkyl is optionally substituted with one or two
hydroxyl groups; C;_salkylcarbonyl-; C, salkyl-O-carbonyl-;

mono-or polyhaloC; salkylcarbonyl- substituted with one or two hydroxyl groups;
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mono-or polyhaloC, salkyl substituted with one or two hydroxyl groups;

mono-or polyhaloC, salkylcarbonyl-; mono-or polyhaloC, salkyl; or C;_salkyl
substituted with one or two hydroxyl groups;

Ry is cyano; -NR0,R0b; Cisalkyloxy optionally substituted with one or two hydroxyl
groups; -S(=0),-C, salkyl; -S(=0),-NRog,Rop; -NR 13-S(=0),-C, salkyl; -NR ;3-S(=0),-
NRy,Rop; Cyigalkylcarbonyloxy-; -C(=0)-NR9,R 10b; -O-C(=0)-NR 19.R101; -COOH;
—P(=0)(OH),; or —-P(=0)(O-C.salkyl),;

R3 is =NRg,Rop, C;salkyloxy, or cyano;

R 3 is hydrogen or C;_salkyl;

R4 is a 4, 5 or 6 membered saturated heterocyclyl which is optionally substituted with
one, two or three substituents selected from the group consisting of oxo, C;_salkyl,
halogen, cyano, hydroxyl, C,_salkyloxy and NRg,Rop;

x1 1S CRs, or N;

X5 1S CRsp;

x3 1S CRs. or N;

cach R;s is independently selected from the group consisting of hydrogen, methyl, halo,
Ci.4alkyloxy and hydroxyl;

Rs, and Rs. each independently are selected from the group consisting of hydrogen;
hydroxyl; cyano; halo; C; ealkyl; C;alkyl substituted with one or two hydroxyl groups;
mono-or polyhaloC; salkyl; mono-or polyhaloC; salkyloxy; C; ealkyl substituted with
one —NRg,Rgy, ; Cy_salkyl substituted with one cyano; C;_salkyloxyC,_salkyl wherein
cach of the C; galkyl groups are optionally substituted with one or two hydroxyl groups;
Csalkenyl; Cy_galkyl-O-carbonyl-; C;_ galkyloxy; C;¢alkyloxy substituted with one or
two hydroxyl groups; C; salkyloxyC, salkyloxy wherein each of the C, galkyl groups
are optionally substituted with one or two hydroxyl groups; C,_salkyloxy substituted
with one cyano; and C,_salkyloxy substituted with one -NRy,Rgp;

Rsp, is hydrogen; Cy_salkyl; C; ¢cycloalkyl optionally substituted with one cyano;
hydroxyl; cyano; mono-or polyhaloC, salkyloxy; mono-or polyhaloC; salkyl; C; 4alkyl
substituted with one or two hydroxyl groups; C, salkenyl; C; salkyloxy; -Si(CH3)s;
C.alkyl substituted with one R»; C;galkyl-O-carbonyl-; or C,_salkyloxy substituted
with one Ry,;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

In an embodiment, the present invention concerns novel compounds of Formula (I),
tautomers and stercoisomeric forms thereof, wherein
y1 18 CR7, or N;
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y» 18 CH;

R, is hydrogen;

R is hydrogen, -NH,, -NHCHj3;, -NH(CH,CH3), methyl, -CH,OH, halo or cyano;

or when y; represents CR7,, this R5, can be taken together with a R; on an adjacent
carbon atom to form —-CH=CH-NH- or -N=CH-NH-;

X is -CR Ry,-, -CH,-CHR ;-;

R, is hydrogen or C, salkyl;

R, is hydrogen;

Ry, 1s hydrogen; C;_¢alkyl; mono-or polyhaloC; salkyl; C;¢alkyl substituted with one or
two hydroxyl groups; or C;_salkyl substituted with one substituent selected from the
group consisting of -NRy,Rop, cyano and C,_salkyloxy;

Ry, is hydrogen; or

R», and Ry, are taken together to form —CH,-CH,-, -CH,-NR,.-CH,-, -CH,-CH,-CH;-,
—CH,-0O-CH,-, —CH,-CH,-CH,_CH;—, —CH,-CH,-NR,.-CH,- or =0;

Ry 18 hydrogen; C; salkyl optionally substituted with one or two hydroxyl groups;
mono-or polyhaloC, galkyl; C;_salkyloxy; C;_salkyl substituted with one cyano group;
or C;_galkyl substituted with one -NRg,Roy;

R3 is hydrogen; C; galkyl; mono-or polyhaloC; salkyl; C; galkyl substituted with one or
two hydroxyl groups; C; salkyl substituted with one or two hydroxyl groups and one
Calkyloxy; C_salkylcarbonyl- optionally substituted with one or two hydroxyl
groups; mono-or polyhaloC, salkylcarbonyl-; R9,R10,N-C;_galkylcarbonyl-; C; salkyl-
O-carbonyl-; Cy_galkylcarbonyloxy-; C;_salkyl substituted with one R;;; C;salkyloxy
optionally substituted with one -NR0,R0p; C;_salkyl substituted with one or two
hydroxyl groups and one —NR ;gR jg; -S(=0),-C;salkyl; -S(=0),-NRy,Roy,; Ci.salkyl
substituted with one -(C=0)-R4; C,_salkyl substituted with one or two hydroxyl groups
and one Ry4; Cy_ealkyl substituted with one Ry4; or R4,

R4, 1s hydrogen;

R4y, 1s hydrogen; or

R4, and Ry, are taken together to form =0;

Y is —O- or -C(=0)-; in particular Y is —O-;

Z is —CHRg- or -CH,-C=C-;

Rg is hydrogen; C_4alkyl-O-carbonyl-; C,_salkyl; C; 4alkyl substituted with one or two
hydroxyl groups; C_4alkyl substituted with one -NRg,Rgp; or -C(=0)-NRg,Rop;

Ring A is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing
one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally
substituted with one or two Rg substituents;

each Ry is independently hydrogen; C; salkyloxy; hydroxyl; cyano; or halo;
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or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1), (a-2), (a-3) or (a-4);

Ry, and Rgy, cach independently represent hydrogen; mono-or polyhaloC, salkyl;
Cj.alkylcarbonyl-; C_salkyl-O-carbonyl-; C;_salkyl substituted with one or two
hydroxyl groups; or C; 4alkyl optionally substituted with one substituent selected from
the group consisting of C; salkyloxy, cyano, amino and mono-or di(C, salkyl)amino;
R0, and Ry, each independently represent hydrogen; C_4alkyl; cyanoC, salkyl;
C.alkyl substituted with one NRg,Rop,; C;_salkyl substituted with one —C(=0)-
NRyaRgp; C;ealkyloxy optionally substituted with one or two hydroxyl groups;
C.salkyloxyC,_galkyl wherein each C_galkyl is optionally substituted with one or two
hydroxyl groups; C;_salkylcarbonyl-; C, salkyl-O-carbonyl-;

mono-or polyhaloC; salkylcarbonyl- substituted with one or two hydroxyl groups;
mono-or polyhaloC, salkyl substituted with one or two hydroxyl groups;

mono-or polyhaloC, salkylcarbonyl-; mono-or polyhaloC, salkyl; or C;_salkyl
substituted with one or two hydroxyl groups;

Ry is cyano; -NR0,R0b; Cisalkyloxy optionally substituted with one or two hydroxyl
groups; -S(=0),-C, salkyl; -S(=0),-NRog,Rop; -NR 13-S(=0),-C, salkyl; -NR ;3-S(=0),-
NRy,Rop; Cyigalkylcarbonyloxy-; -C(=0)-NR9,R 10b; -O-C(=0)-NR 19.R101; -COOH;
—P(=0)(OH),; or —-P(=0)(O-C.salkyl),;

R3 is =NRg,Rop, C;salkyloxy, or cyano;

R 3 is hydrogen or C;_salkyl;

R4 is a 4, 5 or 6 membered saturated heterocyclyl which is optionally substituted with
one, two or three substituents selected from the group consisting of oxo, C;_salkyl,
halogen, cyano, hydroxyl, C,_salkyloxy and NRg,Rop;

x1 1S CRs, or N;

X5 1S CRsp;

x3 1S CRs. or N;

cach R;s is independently selected from the group consisting of hydrogen, methyl, halo,
Ci.4alkyloxy and hydroxyl;

Rs, and Rs. each independently are selected from the group consisting of hydrogen;
hydroxyl; cyano; halo; C; ealkyl; C;alkyl substituted with one or two hydroxyl groups;
mono-or polyhaloC; salkyl; mono-or polyhaloC; salkyloxy; C; ealkyl substituted with
one —NRg,Rgy, ; Cy_salkyl substituted with one cyano; C;_salkyloxyC,_salkyl wherein
cach of the C; galkyl groups are optionally substituted with one or two hydroxyl groups;
Csalkenyl; Cy_galkyl-O-carbonyl-; C;_ galkyloxy; C;¢alkyloxy substituted with one or
two hydroxyl groups; C; salkyloxyC, salkyloxy wherein each of the C, galkyl groups
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are optionally substituted with one or two hydroxyl groups; C,_salkyloxy substituted
with one cyano; and C,_salkyloxy substituted with one -NRy,Rgp;

Rsy, is Cygalkyl; Csecycloalkyl optionally substituted with one cyano; mono-or
polyhaloC; galkyloxy; mono-or polyhaloC; salkyl; C; 4alkyl substituted with one
hydroxyl group; C, salkenyl; -Si(CHj3)s; Cy_salkyl substituted with one Ry; or C galkyl-
O-carbonyl-;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

In an embodiment, the present invention concerns novel compounds of Formula (1),
tautomers and stercoisomeric forms thereof, wherein

y1 18 CR7, or N;

y» is CH or N;

R, is hydrogen, halo, trifluoromethyl or cyano;

R is hydrogen, -NH,, -NHCHj3;, -NH(CH,CH3), methyl, -CH,OH, halo or cyano;

or when y) represents CR7,, this R5, can be taken together with a R; on an adjacent
carbon atom to form —-CH=CH-NH- or -N=CH-NH-;

X is -CR Ry,-, -CH,-CHR ;-;

R, is hydrogen or C, salkyl;

R}, is hydrogen; C;_¢alkyl; mono-or polyhaloC,_salkyl; C;salkyl substituted with one or
two hydroxyl groups; C;_salkyl substituted with one -NRg,Rgp,; or -C(=0)-NRg,Rop;

Ry, 1s hydrogen; C;_¢alkyl; mono-or polyhaloC; salkyl; C;¢alkyl substituted with one or
two hydroxyl groups; or C;_salkyl substituted with one substituent selected from the
group consisting of -NRy,Rop, cyano and C,_salkyloxy;

Ry, is hydrogen or Cy_galkyl; or

R», and Ry, are taken together to form —CH,-CH,-, -CH,-NR,.-CH,-, -CH,-CH,-CH;-,
—CH,-0O-CH,-, —CH,-CH,-CH,_CH;—, —CH,-CH,-NR,.-CH,- or =0;

Ry 18 hydrogen; C; salkyl optionally substituted with one or two hydroxyl groups;
mono-or polyhaloC; salkyl; C;salkyloxy; C;alkyl substituted with one cyano group;
or C;_galkyl substituted with one -NRg,Roy;

R3 is hydrogen; C; galkyl; mono-or polyhaloC,; salkyl; C; salkyl substituted with one or
two hydroxyl groups; C; ealkyl substituted with one or two hydroxyl groups and one
Calkyloxy; C,_salkylcarbonyl- optionally substituted with one or two hydroxyl
groups; mono-or polyhaloC, salkylcarbonyl-; R9,R10,N-C;_galkylcarbonyl-; C; salkyl-
O-carbonyl-; Cy_galkylcarbonyloxy-; C;_salkyl substituted with one R;;; C;salkyloxy
optionally substituted with one -NR10,R0b; C,_salkenyl; C,galkynyl;

hydroxyC, salkenyl; hydroxyC, salkynyl; C; salkyloxyC, salkenyl;



10

15

20

25

30

35

WO 2015/144799 PCT/EP2015/056498

-20 -

C.ealkyloxyC,_galkynyl; C, galkenyl substituted with one —NR ;9,Rgb; Cy.salkynyl
substituted with one -NR0,R00; C;_salkyl substituted with one or two hydroxyl groups
and one —-NR 1oR jop; -C1.6alkyl-C(R3)=N-O-R3; -S(=0),-C, salkyl; -S(=0),-NRg,Rop;
C.ealkyl substituted with one —(C=0)-R4; C;_salkyl substituted with one or two
hydroxyl groups and one Ry4; C;_salkyl substituted with one R,4; C, salkenyl substituted
with one Ry4; Cyealkynyl substituted with one Rj4; or Ry,

R4, 1s hydrogen;

R4y is hydrogen; or

R4, and Ry, are taken together to form =0;

Y is —O- or -C(=0)-; in particular Y is —O-;

Z is —CHRg- or -CH,-C=C-;

Rg is hydrogen; C_4alkyl-O-carbonyl-; C,_salkyl; C; 4alkyl substituted with one or two
hydroxyl groups; C;_salkyl substituted with one -NRg,Rgp; or -C(=0)-NRg,Rop;

Ring A is phenyl or a 6-membered saturated, partially saturated or aromatic
heterocyclyl, said heterocyclyl containing one or two nitrogen atoms; wherein the
phenyl or the heterocyclyl is optionally substituted with one or two Rg substituents; in
particular ring A is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl
containing one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is
optionally substituted with one or two Rg substituents;

each Ry is independently hydrogen; C; salkyloxy; hydroxyl; cyano; or halo;

Ry, and Rgy, cach independently represent hydrogen; mono-or polyhaloC, salkyl;
Cj.alkylcarbonyl-; C_salkyl-O-carbonyl-; C;_salkyl substituted with one or two
hydroxyl groups; or C; 4alkyl optionally substituted with one substituent selected from
the group consisting of C; salkyloxy, cyano, amino and mono-or di(C, salkyl)amino;
R0, and Ryg, each independently represent hydrogen; C_4alkyl; cyanoC, salkyl;
C.alkyl substituted with one NRg,Rop,; C;_salkyl substituted with one —C(=0)-
NRyaRgp; C;ealkyloxy optionally substituted with one or two hydroxyl groups;
C.salkyloxyC,_galkyl wherein each C_galkyl is optionally substituted with one or two
hydroxyl groups; R4; Ci_salkyl substituted with one R 4; -(C=0)-R4;
Cealkylcarbonyl-; C, salkyl-O-carbonyl-; mono-or polyhaloC, salkylcarbonyl-
substituted with one or two hydroxyl groups; mono-or polyhaloC, calkyl substituted
with one or two hydroxyl groups; mono-or polyhaloC; salkylcarbonyl-; C salkyl
substituted with one —Si(CH3)s3; -S(=0),-C) salkyl optionally substituted with one or
more halo substituents; -S(=0),-NRy,Rop; C;galkyl substituted with one
-S(=0),-C,_alkyl wherein -S(=0),-C,_salkyl is optionally substituted with one or more
halo substituents;

C.¢alkyl substituted with one -S(=0),-NRo,Rop;
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C.alkyl substituted with one —-NH-S(=0),-C, salkyl wherein —-NH-S(=0),-C;_¢alkyl is
optionally substituted on a carbon atom with one or more halo substituents;

C.alkyl substituted with one -NH-S(=0),-NRg,Rop;

mono-or polyhaloC,_4alkyl; or C;_4alkyl substituted with one or two hydroxyl groups;
Ry is cyano; -NR0,R0b; Cisalkyloxy optionally substituted with one or two hydroxyl
groups; -S(=0),-C, salkyl; -S(=0),-NRog,Rop; -NR 13-S(=0),-C, salkyl; -NR 3-S(=0),-
NRo,Rop; Cyigalkylcarbonyloxy-; -C(=0)-NR9,R 10b; -O-C(=0)-NR 19.R 101; -COOH;
—P(=0)(OH),; or —-P(=0)(O-C.salkyl),;

R3 is =NRg,Rop, C;salkyloxy, or cyano;

R 3 is hydrogen or C;_salkyl;

R4 1s a Csgcycloalkyl; or a 4, 5 or 6 membered saturated heterocyclyl which is
optionally substituted with one, two or three substituents selected from the group
consisting of oxo, Cy4alkyl, halogen, cyano, hydroxyl, C;_salkyloxy and NRg,Rgy;

x1 1S CRs, or N;

X7 1S CRs, or N;

x3 1S CRs. or N;

cach R;s is independently selected from the group consisting of hydrogen, methyl, halo,
Ci.4alkyloxy and hydroxyl;

Rs, and Rs. each independently are selected from the group consisting of hydrogen;
hydroxyl; cyano; halo; C; ealkyl; C;alkyl substituted with one or two hydroxyl groups;
mono-or polyhaloC; salkyl; mono-or polyhaloC; salkyloxy; C; ealkyl substituted with
one —NRg,Rgy, ; Cy_salkyl substituted with one cyano; C;_salkyloxyC,_salkyl wherein
cach of the C; galkyl groups are optionally substituted with one or two hydroxyl groups;
Cs.alkenyl; Cy_galkyl-O-carbonyl-; C;_galkyloxy; C;¢alkyloxy substituted with one or
two hydroxyl groups; C; salkyloxyC, salkyloxy wherein each of the C, galkyl groups
are optionally substituted with one or two hydroxyl groups; C,_salkyloxy substituted
with one cyano; and C,_salkyloxy substituted with one -NRy,Rop;

Rsp, is hydrogen; Cy_salkyl; C; ¢cycloalkyl optionally substituted with one cyano;
hydroxyl; cyano; mono-or polyhaloC, salkyloxy; mono-or polyhaloC; salkyl; C; 4alkyl
substituted with one or two hydroxyl groups; C, salkenyl; C; salkyloxy; -Si(CH3)s;
C.alkyl substituted with one R»; C;galkyl-O-carbonyl-; or C,_salkyloxy substituted
with one Ry,;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

Another embodiment of the present invention relates to those compounds of formula (I)

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
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thereof, or any subgroup thereof as mentioned in any of the other embodiments wherein
the bicycles of formula (a-1), (a-2), (a-3) and (a-4) are limited to bicycles of formula (a-
la), (a-2a), (a-3a), (a-4a) and (a-4b) having the following structures:

R13
(a-1 a)

a-2a) (a-32)
Ris R13
|
N
Oj\ \EI j\

(a-4a) (a-4b)

In an embodiment, the present invention concerns novel compounds of Formula (1),
tautomers and stercoisomeric forms thereof, wherein

y1 18 CR7, or N;

y» is CH;

R7, 1s hydrogen;

R is hydrogen, -NH,, -CH,0H, halo or cyano;

or when y) represents CR7,, this R5, can be taken together with a R; on an adjacent
carbon atom to form —-CH=CH-NH-;

X is -CR Ry,-, -CH,-CHR ;-;

R, is hydrogen or C, salkyl;

R, 18 hydrogen;

R», is hydrogen; C,ealkyl; Cigalkyl substituted with one hydroxyl group; or C;_salkyl
substituted with one —NRy,Ro;, substituent;

Ry is hydrogen; or

R», and Ry, are taken together to form —CH,-CH,-, —CH,-NR,.-CH>- or =0;

Ry, is hydrogen; or C,_salkyl substituted with one -NRg,Rgp;

Rj is hydrogen; C_¢alkyl; C;¢alkyl substituted with one or two hydroxyl groups;
C.¢alkyl substituted with one or two hydroxyl groups and one C;_salkyloxy; R;¢,R105N-
Calkylcarbonyl-; C_salkyl-O-carbonyl-; C; galkyl substituted with one Ry;; C;_galkyl
substituted with one -(C=0)-R4; or C;_¢alkyl substituted with one R4;

R4, 1s hydrogen;
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R4y, 1s hydrogen; or

R4, and Ry, are taken together to form =0;

Y is —O- or -C(=0)-;

Z is —CHRg- or -CH,-C=C-;

Rg is hydrogen; C,_4alkyl-O-carbonyl-; C;_4alkyl; C,_salkyl substituted with one
hydroxyl group; C;_salkyl substituted with one -NRg,Rop; or -C(=0)-NRy,Roy,;

Ring A is phenyl or a 6-membered saturated, partially saturated or aromatic
heterocyclyl, said heterocyclyl containing one or two nitrogen atoms; wherein the
phenyl or the heterocyclyl is optionally substituted with one or two Rg substituents;
each Ry is independently hydrogen; C; salkyloxy; cyano; C; salkyl or halo;

or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1a), (a-2a), (a-3a), (a-4a) or (a-4b):

Ris

T 0L

(a-la)
(a-2a) (a-32)

Ri Ris

0L T

(a-4a) (a-4b)
Ry, and Ry, each independently represent hydrogen; C 4alkyl substituted with one
hydroxyl group; or C_4alkyl;
R0, and Ry, each independently represent hydrogen; C 4alkyl; C;_salkyl-O-carbonyl-;
mono-or polyhaloC; salkyl; or C; salkyl substituted with one hydroxyl group;
Ry is cyano; -NR10,R10b; Cisalkyloxy optionally substituted with one hydroxyl group;
-S(=0),-C,alkyl; C,_galkylcarbonyloxy-; -C(=0)-NR 1g.Rpp; -COOH; or —P(=0)(O-
Ci.4alkyl),;
R3 is =NRg,Rop, C;salkyloxy, or cyano;
R 3 is hydrogen or C;_salkyl;
R4 1s a 5 membered saturated heterocyclyl which is optionally substituted with one,
two or three substituents selected from the group consisting of oxo and C, salkyl;
x1 1S CRs, or N;
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X5 1S CRsp;

x3 1S CRs. or N;

cach R;s is independently selected from the group consisting of hydrogen, methyl, halo,
and C salkyloxy;

Rs, and Rs. each independently are selected from the group consisting of hydrogen;
hydroxyl; cyano; halo; C; ealkyl substituted with one or two hydroxyl groups; C;salkyl
substituted with one -NRy,Ryy, ; Ci_salkyloxyC, salkyl; Cisalkyloxy; C;.¢alkyloxy
substituted with one hydroxyl group; C; salkyloxyC; salkyloxy;

Rsy, is hydrogen; C,_salkyl; Cs ¢cycloalkyl optionally substituted with one cyano; cyano;
mono-or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C;_4alkyl substituted with
one hydroxyl group; C, salkenyl; C; salkyloxy; -Si(CHs)s; C;_ealkyl substituted with
one Ry,; or Cyealkyl-O-carbonyl-;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

In an embodiment, the present invention concerns novel compounds of Formula (1),
tautomers and stercoisomeric forms thereof, wherein

y1is CHor N;

y» is CH;

R is hydrogen or -NHj;

X 1s CH,;

R», is hydrogen;

Ry is hydrogen; or

R,, and Ry, are taken together to form —CH,-CH,- or -CH,-NH-CH,-;

Rj is hydrogen; C,salkyl; C;¢alkyl substituted with one or two hydroxyl groups;
Ciealkyl substituted with one R;;; or Cyealkyl substituted with one R4,

R4, 1s hydrogen;

R4y, 1s hydrogen; or

R4, and Ry, are taken together to form =0;

Y is —O-;

Z is —-CHR¢-;

R¢ is hydrogen;

Ring A is phenyl or pyridinyl; wherein the phenyl or pyridinyl is optionally substituted
with one or two Rg substituents;

cach Ry is independently hydrogen; C;_salkyloxy; cyano; or halo;
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or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-3a);

Ry; is Cjealkyloxy optionally substituted with one hydroxyl group; or -C(=0)-
NR10aR10bs

R0, and Ry, each independently represent hydrogen or C;_salkyl;

R4 1s a 5 membered saturated heterocyclyl which is optionally substituted with one,
two or three substituents selected from the group consisting of C;_4alkyl;

x1 1S CRs, or N;

X5 1S CRsp;

x3 1S CRs;

cach R;s is hydrogen;

Rs, is hydrogen or C galkyloxyC, salkyl;

Rsy, is Cyalkyl; Csecycloalkyl; mono-or polyhaloC, salkyloxy; C, salkenyl; C; galkyl
substituted with one cyano; Csalkyloxy; or Cy salkyl-O-carbonyl-;

Rs. is hydrogen;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

In an embodiment, the present invention concerns novel compounds of Formula (1),
tautomers and stercoisomeric forms thereof, wherein

y1 is CH;

y» 18 CH;

R is hydrogen;

X 1s CH,;

Ry, 18 hydrogen;

Ry, is hydrogen;

Rj is hydrogen; or C;_galkyl substituted with one or two hydroxyl groups;
R4, and Ry, are taken together to form =0;

Y is —O-;

Z is —CH,-;

Ring A is phenyl optionally substituted with one or two Rg substituents;
each Ry is independently hydrogen; C; salkyloxy; cyano; or F;

xy is CH;

X5 1S CRsp;

x3 is CH;

cach R;s is hydrogen;
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Rsy, is Cyalkyl; Csecycloalkyl; mono-or polyhaloC, salkyloxy; C, salkenyl; C; galkyl
substituted with one cyano; or C,_salkyl-O-carbonyl-; in particular Rs, is isopropyl or
cyclopropyl;

and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof.

Another embodiment of the present invention relates to those compounds of formula (I)
and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof, or any subgroup thereof as mentioned in any of the other embodiments wherein
one or more of the following restrictions apply:

(1) y2is CH;

(i1) R7, 1s hydrogen;

(ii1) R7 is hydrogen, -NH,, -CH,OH, halo or cyano;

or when y) represents CR,, this R5, can be taken together with a R; on an adjacent
carbon atom to form —-CH=CH-NH-;

(iv) Ry, 1s hydrogen;

(v) Ry, 18 hydrogen; C, salkyl; C,_galkyl substituted with one hydroxyl group; or
C.¢alkyl substituted with one —NRy,Rg;, substituent;

Ry, is hydrogen; or

R», and Ry, are taken together to form —CH,-CH,-, —CH,-NR,.-CH>- or =0;

(vi) Ry 1s hydrogen; or C_galkyl substituted with one -NRg,Roy;

(vii) Rj is hydrogen; C,_salkyl; C; galkyl substituted with one or two hydroxyl groups;
C.¢alkyl substituted with one or two hydroxyl groups and one C;_salkyloxy; R;¢,R105N-
Calkylcarbonyl-; C_salkyl-O-carbonyl-; C; galkyl substituted with one Ry;; C;_galkyl
substituted with one -(C=0)-R4; or C;_salkyl substituted with one R4;

(viii) Y is —O- or -C(=0)-;

Z is —CHRg- or -CH,-C=C-;

Rg is hydrogen; C,_4alkyl-O-carbonyl-; C;_4alkyl; C,_salkyl substituted with one
hydroxyl group; C;_salkyl substituted with one -NRg,Rop; or -C(=0)-NRy,Roy,;

each Ry is independently hydrogen; C,_salkyloxy; cyano; C;_4alkyl or halo;

or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1a), (a-2a), (a-3a), (a-4a) or (a-4b):
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Ris
Oj\ ’L O m
o \’Qio/v[ © :
(a-1a) (a-2a) ’ (a-3a)
Ris Ris
| |
N / N
oj\ ’\Ql\:[oj\ "
(a-4a) (a-4b)

(ix) Ro, and Ry}, each independently represent hydrogen; C; 4alkyl substituted with one
hydroxyl group; or C_4alkyl;

(x) Ryg, and Ry, cach independently represent hydrogen; C,_4alkyl; C;_¢alkyl-O-
carbonyl-; mono-or polyhaloC,_salkyl; or C;_4alkyl substituted with one hydroxyl
group;

(x1) Ry; is cyano; -NRp.R 10p; Cisalkyloxy optionally substituted with one hydroxyl
group; -S(=0),-C_alkyl; C;galkylcarbonyloxy-; -C(=0)-NR19,Rpp; -COOH; or
—P(=0)(O-Cy4alkyl);

(xi1) R4 1s a 5 membered saturated heterocyclyl which is optionally substituted with
one, two or three substituents selected from the group consisting of oxo and C, salkyl;
(xiii) R is hydrogen; C;_salkyl-O-carbonyl-; C; 4alkyl; C; salkyl substituted with one
hydroxyl group; C;_salkyl substituted with one -NRg,Rop; or -C(=0)-NRy,Roy,;

(xiv) x5 18 CRsp;

(xv) each R;s 1s independently selected from the group consisting of hydrogen, methyl,
halo,

and C salkyloxy;

(xvi) Rs, and Rs. each independently are selected from the group consisting of
hydrogen; hydroxyl; cyano; halo; C;_salkyl substituted with one or two hydroxyl
groups; C_galkyl substituted with one -NRg,R;, ; CygalkyloxyC, galkyl; Csalkyloxy;
Cisalkyloxy substituted with one hydroxyl group; C; salkyloxyC salkyloxy;

(xvii) Rsy, 1s hydrogen; C, galkyl; Cs ¢cycloalkyl optionally substituted with one cyano;
cyano; mono-or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C; salkyl substituted
with one hydroxyl group; C,salkenyl; C;_4alkyloxy; -Si(CHs)s; C;_galkyl substituted
with one Ryy; or C;_salkyl-O-carbonyl-.
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Another embodiment of the present invention relates to those compounds of formula (I)
and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof, or any subgroup thereof as mentioned in any of the other embodiments wherein
one or more of the following restrictions apply:

(i) y1is CHor N;

(i1) y» is CH;

(ii1) R7 is hydrogen or -NHj;

(iv) X is CHy;

(v) Ry, 1s hydrogen;

Ry, is hydrogen; or

R,, and Ry, are taken together to form —CH,-CH,- or -CH,-NH-CH,-;

(vi) Rj is hydrogen; C;_salkyl; Cysalkyl substituted with one or two hydroxyl groups;
Ciealkyl substituted with one R;;; or Cyealkyl substituted with one R4,

(vii) Ry, is hydrogen;

R4y, 1s hydrogen; or

R4, and Ry, are taken together to form =0;

(vii) Y 18 —O-;

Z is —-CHR¢-;

R¢ is hydrogen;

Ring A is phenyl or pyridinyl; wherein the phenyl or pyridinyl is optionally substituted
with one or two Rg substituents;

cach Ry is independently hydrogen; C; salkyloxy; cyano; or halo;

or a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-3a);

(ix) Ry 1s Cyealkyloxy optionally substituted with one hydroxyl group; or -C(=0)-
NR10aR10bs

R0, and Ry, each independently represent hydrogen or C;_salkyl;

(x) R4 1s a 5 membered saturated heterocyclyl which is optionally substituted with one,
two or three substituents selected from the group consisting of C;_4alkyl;

(xi) x; is CRs, or N;

X5 1S CRsp;

x3 1S CRs;

(xiii) each R;s is hydrogen;

(xiv) Rs, is hydrogen or C,_salkyloxyC,_salkyl;

(xv) Rsp, 18 Cygalkyl; Csgcycloalkyl; mono-or polyhaloC,_salkyloxy; C, salkenyl; C;.
salkyl substituted with one cyano; C;_salkyloxy; or C;_alkyl-O-carbonyl-;
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(xvi) Rs, 18 hydrogen.

Another embodiment of the present invention relates to those compounds of formula (I)
and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof, or any subgroup thereof as mentioned in any of the other embodiments wherein
one or more of the following restrictions apply:

() y1 is CH;

(i1) y» is CH;

(ii1) R is hydrogen;

(iv) X'is CHy;

(v) Ry, 1s hydrogen;

(vi) Ry is hydrogen;

(vii) Rj is hydrogen; or C;_salkyl substituted with one or two hydroxyl groups;
(viii) R4, and Ry, are taken together to form =0;

(ix) Ring A is phenyl optionally substituted with one or two Rg substituents;

each Ry is independently hydrogen; C; salkyloxy; cyano; or F;

x)Y is -O-;

(x1) Z is —CHy-;

(xii) x; is CH;

X5 1S CRsp;

x3 is CH;

(xiil) each Rys is hydrogen;

(xiv) Rsy, 1s Cygalkyl; Csecycloalkyl; mono-or polyhaloC, salkyloxy; C,salkenyl;
C.alkyl substituted with one cyano; or C,_galkyl-O-carbonyl-; in particular Rsy, is
isopropyl or cyclopropyl.

In an embodiment, the present invention relates to those compounds of formula (1) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,

or any subgroup thereof as mentioned in any of the other embodiments, wherein Y is O.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

cach Ry is independently hydrogen; C;_salkyloxy; hydroxyl; cyano; or halo; or

a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1), (a-2), (a-3) or (a-4).
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In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thercof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered saturated, partially saturated or aromatic heterocyclyl, in
particular phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing
one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally
substituted with one or two Rg substituents;

cach Rg is independently hydrogen; C;_salkyloxy; hydroxyl; cyano; C_salkyl or halo.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered saturated, partially saturated or aromatic heterocyclyl, in
particular phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing
one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally
substituted with one or two Rg substituents;

cach Ry is independently hydrogen; C,_salkyloxy; hydroxyl; cyano; or halo.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered saturated, partially saturated or aromatic heterocyclyl, said
heterocyclyl containing one or two nitrogen atoms; wherein the phenyl or the
heterocyclyl is substituted with one Rg substituent on an atom adjacent to the atom
carrying the Y-Z substituent, and said Rg substituent is taken together with the Rg
substituent of Z (Z is -CHRe-), by which ring A together with Y-Z forms a bicycle of
formula (a-1), (a-2), (a-3) or (a-4).

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing one or
two nitrogen atoms; wherein the phenyl or the heterocyclyl is substituted with one Rg
substituent on an atom adjacent to the atom carrying the Y-Z substituent, and said Rg
substituent is taken together with the Rg substituent of Z (Z is -CHRg-), by which ring
A together with Y-Z forms a bicycle of formula (a-1a), (a-2a), (a-3a), (a-4a) or (a-4b).

In an embodiment, the present invention relates to those compounds of formula (I) and

the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
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or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing one or
two nitrogen atoms, in particular ring A is phenyl; wherein the phenyl or the

heterocyclyl is optionally substituted with one or two Rg substituents.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing one or

two nitrogen atoms.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A

is phenyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein each

Rg is independently hydrogen; C,_salkyloxy; hydroxyl; cyano; or halo.

In an embodiment, the present invention relates to those compounds of formula (1) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

cach Ry is independently hydrogen; C; salkyloxy; hydroxyl; cyano; or halo; or

a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1a), (a-2a), (a-3a), (a-4a), or (a-4b).

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Z is
—CHR¢- and Y is O.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rg is
other than C,_salkyl.

In an embodiment, the present invention relates to those compounds of formula (I) and

the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
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or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing one or
two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally substituted
with one or two Rg substituents;

cach Ry is independently hydrogen; C; salkyloxy; hydroxyl; cyano; or halo; or

a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1), (a-2), (a-3) or (a-4); and

Y is —O-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein when
ring A together with Y-Z forms a bicycle, this bicycle is of formula (a-1), (a-2), (a-3) or
(a-4); in particular (a-1a), (a-2a), (a-3a), (a-4a), or (a-4b).

In an embodiment, the present invention relates to those compounds of formula (T) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein R4 is
a 5-membered saturated heterocycle which is optionally substituted with one, two or
three substituents selected from the group consisting of oxo, C;_4alkyl, halogen, cyano,
hydroxyl, C_salkyloxy and NRg,Roy; in particular wherein R4 is a 5S-membered
saturated heterocycle which is substituted with one or two substituents selected from

the group consisting of oxo or C_salkyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thercof as mentioned in any of the other embodiments, wherein R4 is
a 5-membered saturated heterocycle selected from 1-pyrolidinyl, 1,3-dioxolan-4-yl,
5-oxazolidinyl, 3-oxetanyl and tetrahydro-2-furanyl, each optionally substituted with
one, two or three substituents selected from the group consisting of oxo, C;_salkyl,
halogen, cyano, hydroxyl, C,_salkyloxy and NRg,Rgp; in particular wherein R4 is a
5-membered saturated heterocycle selected from 1-pyrolidinyl, 1,3-dioxolan-4-yl,
5-oxazolidinyl, 3-oxetanyl and tetrahydro-2-furanyl, each substituted with one or two

substituents selected from the group consisting of oxo and C,_salkyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,

or any subgroup thereof as mentioned in any of the other embodiments, wherein Ry, is
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hydrogen; C, salkyl; mono-or polyhaloC, salkyl; C; salkyl substituted with one or two
hydroxyl groups; or C; salkyl substituted with one -NRg,Rop.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

R», 18 hydrogen; C;_¢alkyl; mono-or polyhaloC,_salkyl; C;¢alkyl substituted with one or
two hydroxyl groups; or C,_salkyl substituted with one substituent selected from the
group consisting of -NRy,Rop, cyano and C,_salkyloxy;

Ry, 1s hydrogen or Cy_salkyl; or

R», and Ry, are taken together to form —CH,-CH,-, -CH,-NR,.-CH,-, -CH,-CH,-CH;-,
—CH,-0O-CH,-, —CH,-CH,-CH,_.CH;—, —CH,-CH,-NR,.-CH5-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs, is
hydrogen; C, salkyl; C;¢cycloalkyl optionally substituted with one cyano; hydroxyl;
cyano; mono-or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C;_4alkyl substituted
with one or two hydroxyl groups; C, salkenyl; Cy_salkyloxy; -Si(CH3)s3; C;galkyl

substituted with one R ; or C_galkyloxy substituted with one Ry5.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs, is
Ciealkyl; Csecycloalkyl optionally substituted with one cyano; mono-or polyhaloC;.
salkyloxy; mono-or polyhaloC,_salkyl; C,_salkyl substituted with one hydroxyl group;
Cs.alkenyl; -Si(CHj3)s; Cy_galkyl substituted with one R»; or C;galkyl-O-carbonyl-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs, is
Ciealkyl; Csecycloalkyl optionally substituted with one cyano; mono-or polyhaloC;.
salkyloxy; mono-or polyhaloC,_salkyl; C,_salkyl substituted with one hydroxyl group;
Cs.ealkenyl; -Si(CH3)s; Cgalkyl substituted with one R»; or C; galkyl-O-carbonyl-;
and wherein Ry is other than C,_salkyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,

or any subgroup thereof as mentioned in any of the other embodiments, wherein
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ring A is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing
one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally
substituted with one or two Rg substituents;

cach Ry is independently hydrogen; C; salkyloxy; hydroxyl; cyano; or halo; or

a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1), (a-2), (a-3) or (a-4);

x, 18 CRsp; Rsp 18 Cyealkyl; Csgcycloalkyl optionally substituted with one cyano; mono-
or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C;_salkyl substituted with one
hydroxyl group; C, salkenyl; -Si(CHj3)s; Cy_salkyl substituted with one Ry; or C galkyl-
O-carbonyl-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

ring A is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing
one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally
substituted with one or two Rg substituents;

each Ry is independently hydrogen; C; salkyloxy; cyano; or halo; or

a Rg substituent on an atom adjacent to the atom carrying the Y-Z substituent may be
taken together with the R¢ substituent of Z, by which ring A together with Y-Z forms a
bicycle of formula (a-1a), (a-2a), (a-3a), (a-4a) or (a-4b);

x5 18 CRsp; Rsp 18 Cyealkyl; Csgcycloalkyl optionally substituted with one cyano; mono-
or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C,_salkyl substituted with one
hydroxyl group; C, salkenyl; -Si(CHj3)s; Cy_salkyl substituted with one Ry; or C galkyl-
O-carbonyl-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

ring A is phenyl or a 6-membered aromatic heterocyclyl, said heterocyclyl containing
one or two nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally
substituted with one or two Rg substituents;

cach Ry is independently hydrogen; C; salkyloxy; hydroxyl; cyano; or halo; in
particular each Ry is independently hydrogen; C; salkyloxy; cyano; or halo;

X, 18 CRsp; Rsp 18 Cyealkyl; Csgcycloalkyl optionally substituted with one cyano; mono-

or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C,_salkyl substituted with one
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hydroxyl group; C, salkenyl; -Si(CHj3)s; Cy_salkyl substituted with one Ry; or C galkyl-
O-carbonyl-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein X is -
CR R ,-; in particular CH,.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein R; and

R, are hydrogen.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein -Y-Z-
is —O-CH,-.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Z is
CHRg, in particular CH,.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rg is
H.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rj is

hydrogen or C,_galkyl substituted with one or two, in particular one, hydroxyl groups.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Ry,

and Ry are hydrogen.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Ry, is

hydrogen; R4y, is hydrogen; or R4, and Ry, are taken together to form =0.
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In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Ry,

and Ry are hydrogen.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Ry,

and Ry are taken together to form =0.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein x; and

x3 are CH; and x, is CRsy,.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein x, is
CRsp; Rsp, 18 Cygalkyl; Csgcycloalkyl optionally substituted with one cyano; hydroxyl;
mono-or polyhaloC, salkyloxy; mono-or polyhaloC, salkyl; C;_4alkyl substituted with
one or two hydroxyl groups; C,salkenyl; -Si(CHs)s; C_ealkyl substituted with one R»;
C.¢alkyl-O-carbonyl-; C,_salkyloxy substituted with one Ry,.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs, is
C.alkyl; Csecycloalkyl optionally substituted with one cyano; hydroxyl; mono-or
polyhaloC, galkyloxy; mono-or polyhaloC; salkyl; C; 4alkyl substituted with one or two
hydroxyl groups; C,_salkenyl; -Si(CH3)3; C;galkyl substituted with one Ry,; C;_salkyl-
O-carbonyl-; C_salkyloxy substituted with one R5.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs,
and Rs. each independently are selected from the group consisting of hydrogen;
hydroxyl; cyano; halo; C; ealkyl; C;alkyl substituted with one or two hydroxyl groups;
mono-or polyhaloC, salkyl; mono-or polyhaloC, salkyloxy; C,_salkyloxyC;_salkyl
wherein each of the C; galkyl groups are optionally substituted with one or two

hydroxyl groups; C, salkenyl; C; galkyloxy; C;¢alkyloxy substituted with one or two
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hydroxyl groups; C;_salkyloxyC; salkyloxy wherein each of the C; salkyl groups are

optionally substituted with one or two hydroxyl groups.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rj is
hydrogen; C, salkyl; mono-or polyhaloC, salkyl; C; salkyl substituted with one or two
hydroxyl groups; C;_salkyl substituted with one or two hydroxyl groups and one
Cealkyloxy; C_alkylcarbonyloxy-; C;_salkyl substituted with one R;;; C;salkyloxy
optionally substituted with one -NR10,R0b; C,_salkenyl; C,galkynyl;

hydroxyC, salkenyl; hydroxyC, salkynyl; C; salkyloxyC, salkenyl;
C.ealkyloxyC,_galkynyl; C, galkenyl substituted with one —NR ;9,Rgb; Cy.salkynyl
substituted with one -NR0,R00; C;_salkyl substituted with one or two hydroxyl groups
and one —-NR 1oR jop; -C1.6alkyl-C(R3)=N-O-R3; -S(=0),-C, salkyl; -S(=0),-NRg,Rop;
C.ealkyl substituted with one —(C=0)-R4; C;_salkyl substituted with one or two
hydroxyl groups and one Ry4; C;_salkyl substituted with one R,4; C, salkenyl substituted
with one Ry4; Coealkynyl substituted with one Ry4; or Ry4.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs is

hydrogen.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Rs is

hydrogen or F, in particular F.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

R, is hydrogen, halo, trifluoromethyl or cyano;

R is hydrogen, -NH,, -NHCHj3;, -NH(CH,CH3), methyl, -CH,OH, halo or cyano.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein R, is

hydrogen; R is hydrogen, -NH,, -CH,OH, halo or cyano.

In an embodiment, the present invention relates to those compounds of formula (I) and

the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
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or any subgroup thereof as mentioned in any of the other embodiments, wherein ring A
is phenyl optionally substituted with one or two Rg substituents;

cach Ry is independently hydrogen; C; salkyloxy; cyano; or halo;

Y is —0-; Z is —CHj-; Ry5 is H; x; and x3 are CH; x; 18 CRsp; Rsy, 1s isopropyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

y; and y, are CH; R; is H; X is CHy; Ry, and Ry, are H;

R4, and Ry, are taken together to form =0;

ring A is phenyl optionally substituted with one or two Rg substituents;

cach Ry is independently hydrogen; C; salkyloxy; cyano; or halo;

Y is —0-; Z is —CHj-; Ry5 is H; x; and x3 are CH; x; 18 CRsp; Rsy, 1s isopropyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

y; and y, are CH; R is H; X is CHy; Ry, and Ry, are H;

R4, and Ry, are taken together to form =0;

ring A is phenyl; Y is —O-; Z is —-CH,-; R;5 is H; x; and x3 are CH; x; is CRsp,; Rsyp 18
isopropyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein x; and

x3 are CH; x5 is CRsp; Ry is isopropyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup therecof as mentioned in any of the other embodiments, wherein y; and

y, are CH.

Another embodiment of the present invention relates to those compounds of formula (I)
and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates
thereof, or any subgroup thereof as mentioned in any of the other embodiments wherein
one or more of the following restrictions apply:

(i) y; and y;, are CH;

(i1) R7 is H;

(111) X is CHp;

(iv) Ry, and Ry, are H;
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(v) R4, and Ry, are taken together to form =0;

(vi) ring A is phenyl optionally substituted with one or two Rg substituents;
cach Ry is independently hydrogen; C; salkyloxy; cyano; or halo;

(vi)) Y 1s —O-;

(viil) Z is —CHj-;

(ix) Rys is H;

(x) x; and x3 are CH;

(x1) x5 18 CRsp; Rsp is isopropyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thercof as mentioned in any of the other embodiments, wherein x; is

CRsp; Rsp, 1s isopropyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein
Cealkyl is limited to C;_4alkyl.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein

R, is hydrogen, halo, trifluoromethyl or cyano;

R is hydrogen, -NH,, -NHCHj3;, -NH(CH,CH3), methyl, -CH,OH, halo or cyano.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein Ry is
not taken together with the R substituent of Z to form a bicycle.

In an embodiment, the present invention relates to those compounds of formula (I) and
the N-oxides, the pharmaceutically acceptable addition salts, and the solvates thereof,
or any subgroup thereof as mentioned in any of the other embodiments, wherein R4 is
a4, 5 or 6 membered saturated heterocyclyl which is optionally substituted with one,
two or three substituents selected from the group consisting of oxo, C; 4alkyl, halogen,

cyano, hydroxyl, C;_salkyloxy and NRg,Roy,.

In an embodiment, the present invention relates to a subgroup of formula (I) and the N-
oxides, the pharmaceutically acceptable addition salts, and the solvates thereof, as

defined in the general reaction schemes.
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In an embodiment the compound of Formula (I) is selected from the group consisting
of

tautomers and stereoisomeric forms thereof,

5 and the N-oxides, the pharmaceutically acceptable addition salts, and the solvates

thereof.
N
I NN
N
~)
N
0 o H
In an embodiment the compound of Formula (I) is
N
- N
=\

In an embodiment the compound of Formula (I) is

All possible combinations of the above-indicated embodiments are considered to be

10 embraced within the scope of this invention.
Methods for the Preparation of Compounds of Formula (I)

In this section, as in all other sections unless the context indicates otherwise,
references to formula (I) also include all other sub-groups and examples thereof as
defined herein.

15  The general preparation of some typical examples of the compounds of Formula (I) is
described hereunder and in the specific examples, and are generally prepared from

starting materials which are either commercially available or prepared by standard
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synthetic processes commonly used by those skilled in the art. The following schemes
are only meant to represent examples of the invention and are in no way meant to be a

limit of the invention.

Alternatively, compounds of the present invention may also be prepared by analogous
reaction protocols as described in the general schemes below, combined with standard

synthetic processes commonly used by those skilled in the art of organic chemistry.

The skilled person will realize that in the reactions described in the Schemes, it may be
necessary to protect reactive functional groups, for example hydroxy, amino, or
carboxy groups, where these are desired in the final product, to avoid their unwanted
participation in the reactions. Conventional protecting groups can be used in

accordance with standard practice.

The skilled person will realize that in the reactions described in the Schemes, it may be
advisable or necessary to perform the reaction under an inert atmosphere, such as for
example under N,-gas atmosphere, for example when NaH is used in the reaction.

It will be apparent for the skilled person that it may be necessary to cool the reaction
mixture before reaction work-up (refers to the series of manipulations required to
isolate and purify the product(s) of a chemical reaction such as for example quenching,
column chromatography, extraction).

The skilled person will realize that heating the reaction mixture under stirring may
enhance the reaction outcome. In some reactions microwave heating may be used

instead of conventional heating to shorten the overall reaction time.

The skilled person will realize that intermediates and final compounds shown in the
schemes below may be further functionalized according to methods well-known by the

person skilled in the art.

All variables are defined as mentioned hereabove unless otherwise 1s indicated or is

clear from the context.

1) Scheme 1 :
In general, compounds of formula (Ial), (Ia), (Ib), (Ic), (Id), (Ie) (If) and (Ig) can be
prepared according to reaction Scheme 1. In scheme 1 the following definitions apply:
Y, is defined as O;
ring Al is phenyl or a 6-membered aromatic heterocyclyl containing one or two
nitrogen atoms; wherein the phenyl or the heterocyclyl is optionally substituted with
one or two Rg substituents;
each Ry is independently hydrogen; C,_salkyloxy; hydroxyl; cyano; C;_4alkyl or halo;
or a Rg substituent of ring A1 on an atom adjacent to the atom carrying the Y4-Z
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substituent is taken together with the Rg substituent of Z, by which ring A1 together
with Y-Z forms a bicycle;

R, R’ and R”’ are functional groups within the limits of the scope;

and all other variables in Scheme 1 are defined according to the scope of the present

invention.

P

1 : an intermediate of formula (II) can be reacted with an intermediate of formula (IV)
in the presence of suitable catalyst, such as for example palladium (II) acetate or [1,1'-
bis(diphenylphosphino-kP)ferrocene]dichloropalladium (PdCl,dppf), a suitable base,
such as for example potassium phosphate (K3PO4) or cesium carbonate (Cs,CO3), and a

suitable solvent or solvent mixture, such as for example dimethylformamide or dioxane

and water, resulting in a compound of formula (Ia). This type of reaction can also be
performed in the presence of a suitable ligand, such as for example

tricyclohexylphosphine.
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2 : an intermediate of formula (IT) can be reacted with ters-butoxycarbonyl anhydride
(Boc,0) in the presence of a suitable base, such as for example triethylamine (Et;N), a
suitable catalyst, such as for example 4-dimethylaminopyridine (DMAP) and a suitable
solvent, such as for example tetrahydrofuran, resulting in an intermediate of formula
(I1I0).

3 : an intermediate of formula (III) can be reacted with an intermediate of formula (IV)
in the presence of suitable catalyst, such as for example [1,1'-bis(diphenylphosphino-
kP)ferrocene]dichloropalladium (PdCl,dppf), a suitable base, such as potassium
phosphate (K3PQOj4), and a suitable solvent or solvent mixture, such as for example
dioxane and water, resulting in a compound of formula (Ial).

4 : a compound of formula (Ial) can be deprotected to a compound of formula (Ia) with
a suitable acid, such as for example HCI and a suitable solvent, such as for example
acetonitrile or an acohol, ¢.g. methanol.

5 : a compound of formula (Ia) can be reacted with an intermediate of formula R3-W,
wherein W represents a suitable leaving group, such as for example iodide, bromide,
chloride or tosylate, in the presence of suitable base, such as for example sodium
hydride, and a suitable solvent, such as for example N,N-dimethylformamide or
dimethylsulfoxide, resulting in a compound of formula (Ib).

6 : a compound of formula (Ib) can be converted into a compound of formula (Id) by
reaction with lithtumaluminiumhydride in the presence of a suitable solvent, such as for
example tetrahydrofuran.

7 : a compound of formula (Ia) can be converted into a compound of formula (Ic) by
reaction with lithtumaluminiumhydride in the presence of a suitable solvent, such as for
example tetrahydrofuran.

8 : a compound of formula (Ic) can be reacted with an intermediate of formula R3;-W,
wherein W represents a suitable leaving group, such as for example iodide, bromide,
chloride or tosylate, in the presence of suitable base, such as for example sodium
hydride, Et;N or K,CO3, and a suitable solvent, such as for example N,N-
dimethylformamide or dimethylsulfoxide, resulting in a compound of formula (Id).

9 : a compound of formula (Ic) can be reacted with an intermediate of formula R-
COOH, in the presence of a suitable peptide coupling agent, such as for example 2-(7-
aza-1H-benzotriazole-1-yl)-1,1,3,3-tetramethyluronium hexafluorophosphate (HATU)
or carbonyldiimidazole (CDI), a suitable base, such as for example,
diisopropylethylamine (DIPEA), and a suitable solvent, such as for example

dichloromethane or tetrahydrofuran, resulting in a compound of formula (Ie).
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Or alternatively a compound of formula (Ic) can be reacted with an intermediate of
formula R-CO-Cl, in the presence of a suitable base, such as for example DIPEA, and a
suitable solvent, such as for example dichloromethane.

10 : a compound of formula (If) can be prepared by reacting a compound of formula
(Ia) and an intermediate of formula (V) in the presence of a suitable base, such as for
example sodium hydride, and a suitable solvent, such as for example
dimethylformamide.

11 : a compound of formula (Ia) can be converted into a compound of formula (Ig) in
the presence of a suitable oxidizing agent, such as for example meta-chloroperbenzoic

acid (mCpBA), and a suitable solvent, such as for example dichloromethane.

2) Scheme 1a : second way final compounds (Ia)

Compounds of formula (Ia), wherein all variables are as defined before, can also be

prepared according to the following reaction scheme 1la.

R JQ R7t
7
N x R B~o|Pr N X sz ‘ey;
2 O‘B N R2 X2 / >
a
N R2a Ris
D)

(Vi) kil
) X 2

(la)

In Scheme 1a, an intermediate of formula (II) can be reacted with 2-isopropoxy-
4,4,5,5-tetramethyl-1,3,2-dioxoborolane in the presence of isopropylmagnesium
chloride and a suitable solvent, such as for example tetrahydrofuran (THF), resulting in
an intermediate of formula (VI).

An intermediate of formula (VI) can be reacted with an intermediate of formula (VII),
wherein W1 represents a suitable halogen, such as for exemple bromide, in the
presence of suitable pre-catalyst, such as for example (SP-4-4)-[2'-(amino-kN)[1,1'-
biphenyl]-2-yl-kClchloro[dicyclohexyl[2',4",6'-tris(1-methylethyl)[ 1,1'-biphenyl]-2-
yl]phosphine]-palladium (X-Phos aminobiphenyl palladium chloride precatalyst; X-
Phos Pd G2), a suitable base, such as potassium phosphate (K3PQ4), and a suitable
solvent or solvent mixture, such as for example THF and water, resulting in a

compound of formula (Ia).

3) Scheme 1b : intermediate (IT)

Intermediates of formula (IT), wherein all variables are as defined before, can be

prepared according to the following reaction scheme 1b.
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In Scheme 1b, an intermediate of formula (VIII) can be reacted with N-
Bromosuccinimide (NBS) in the presence of a suitable solvent, such as for example
DCM or DMF, resulting in an intermediate of formula (IX) which can be reacted in a
next step with an intermediate of formula (X) in the presence of Triphenylphosphine
(PPhs), a suitable Mitsunobu reagent, such as for example Di-fert-
butylazodicarboxylate (DBAD) and a suitable solvent, such as for example THF,
resulting in an intermediate of formula (XI).

An intermediate of formula (XI) can then be deprotected in the presence of a suitable
acid, such as for exemple Trifluoroacetic acid (TFA) and a suitable solvent, such as for
exemple DCM. The resulting intermediate can be converted into an intermediate of
formula (IT) in the presence of a suitable base, such as for exemple cesium carbonate
(Cs2CO3) or sodium bicarbonate (NaHCO3) and a suitable solvent, such as for exemple
MeOH or water.

4) Scheme 1c : intermediate (IVa)

Intermediates of formula (IV), wherein ring Al is limited to A1’ (no bicycles formed
with Y-Z), hereby named an intermediate of formula