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PYRIDINE COMPOUNDS

FIELD OF THE INVENTION

The present invention relates to novel pyridine derivatives, to processes for their
preparation, and to compositions containing them. In addition, the present invention
relates to the use of the pyridine derivatives in therapy, particularly methods for the

treatment and prevention of cancers.

BACKGROUND OF THE INVENTION

Focal adhesion kinase (FAK) is a member of the non-receptor sub-family of protein
tyrosine kinases and is expressed in various tissues and cell types. FAK acts as an early
modulator in the integrin signalling cascade so that integrin clustering in response to
various stimuli results in FAK autophosphorylation at Tyr397. This creates a motif that is
recognised by various SH2 domain containing proteins, such as src. The FAK-src complex
binds and phosphorylates many downstream molecules such as p130Cas, growth factor
receptor bound protein-2 (Grb2) and phosphoinositide-3 kinase (PI3K) thereby transducing
signals by many different, complex pathways which interact with each other'.

In normal cells FAK regulates various basic cellular functions such as proliferation
and growth, protection from apoptosis, adhesion and cell spreading, invasion and
migration. Elevated FAK expression, activity or signalling is associated with malignancy
in a variety of cancer cells leading to promotion of cancer cell proliferation, increased
invasion in vitro and an increase in metastases in vivo”.

Additionally FAK appears to be a key molecule in the activation of several
signalling pathways initiated by angiogenic factors, including proliferation, migration and
differentiation. Specific endothelial cell deletion of FAK revealed it to be crucial for
vascular stability during vascular development’

Therefore FAK may be useful in the treatment of pathological angiogensis, for
example as an anti-angiogenic therapy in diseases such as cancer and retinopathy. FAK
inhibitors may also have beneficial effects on the proliferation or invasive ability of tumour
cells®. There is emerging evidence of a potential correlation between FAK expression with
malignant transformation and therefore FAK inhibition could slow down disease

progression.
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International Patent Applications WO2008/115369, W0O2008/073687,
W02007/072158, W0O2007/0633848, W0O2006/074057, WO2006/021457,
W02006/021454, W0O2005/123191, W0O2005/016894, W02004/080980 and
WO02001/64655 disclose compounds that are stated to have FAK inhibitory properties.

s The compound PF-00562271 is in early development as a FAK inhibitor for use in the
treatment of cancer.

There is however a need to find further compounds that are FAK inhibitors,
particularly compounds with appropriate pharmacokinetic and pharmacodynamic drug
properties, and also that exhibit appropriate selectivity profile(s) against other kinases and

10 receptors.
1. Chatzizacharias, N.A. et al. Expert Opin. Ther. Targets. 2007; 11(10):1315-1328
2. Angelucci, A et al. Current Pharmaceutical Design. 2007; 13:2129-2145
3. Braren, R. et al. JCB 2006; 1:151-162
4. Mitra, SK. Current opinion in Cell Biology 2006; 18:516-523
15 5. Chatzizacharias, N.A. et al. Histology Histopathol. 2008; 23: 629-650

SUMMARY OF THE INVENTION
In accordance with the present invention, the applicants have hereby discovered
novel pyridine compounds, or pharmaceutically acceptable salts thereof, which possess
20  FAK inhibitory activity and are accordingly expected to be useful for their
anti-proliferation and/or proapoptotic and/or anti-invasive and/or anti-cell motility and/or
anti-angiogenic activity and in methods of treatment of the human or animal body, for
example in inhibiting tumour growth and metastasis in cancers. The invention also relates
to processes for the manufacture of said pyridine compounds, or pharmaceutically
25 acceptable salts thereof, to pharmaceutical compositions containing them and to their use
in the manufacture of medicaments for use in the production of anti-proliferation and/or
proapoptotic and/or anti-invasive and/or anti-cell motility and/or anti-angiogenic activity in
warm-blooded animals such as man.
Also in accordance with the present invention the applicants provide methods of
30 using such pyridine compounds, or pharmaceutically acceptable salts thereof, in the

treatment of cancer.
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The properties of the compounds claimed in this invention are expected to be of
value in the treatment of disease states associated with cell proliferation and pathological
angiogenesis. By “pathological angiogenesis” is meant undesirable angiogenesis that
results in an undesirable medical condition or disease such as ocular diseases with retinal
vessel proliferation, for example age-related macular degeneration (AMD). Pathological
angiogenesis also occurs in many solid tumours such as those mentioned herein and the
compounds according to the invention may be useful in the inhibition of such
angiogenesis. Particularly the compounds according to the invention, or pharmaceutically
acceptable salts thereof, are expected to be useful in the treatment of cancers (solid
tumours and leukaemia), for example in the treatment or prophylaxis of cancers selected
from oesophageal cancer, myeloma, hepatocellular, pancreatic cancer, cervical cancer,
ewings tumour, neuroblastoma, kaposis sarcoma, ovarian cancer, breast cancer, colorectal
cancer, prostate cancer, bladder cancer, melanoma, lung cancer - non small cell lung
cancer (NSCLC), and small cell lung cancer (SCLC), gastric cancer, head and neck cancer,
renal cancer, lymphoma and leukaemia; particularly ovarian cancer, breast cancer,

colorectal cancer, prostate cancer, pancreatic cancer and lung cancer - NSCLC and SCLC.

DETAILED DESCRIPTION OF THE INVENTION

According to a first aspect of the present invention there is provided a compound of

formula I:
1
N
| 6
N SN SR g R
R5a N/
R5b 3 RSC
5
(R, R
I
wherein:

ring Q is selected from pyrazolyl and imidazolyl;
R' is selected from halo, trifluoromethyl, cyclopropyl, cyano, C;.salkyl and C,.

salkoxy;
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n is 0, 1, 2 or 3; wherein the values of R? may be the same or different;

R’ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino,
carboxy, carbamoyl, mercapto, ureido, sulfonylamino, C,.salkyl, C,.salkenyl, C,.¢alkynyl,
Csalkoxy, Cyealkenyloxy, C,ealkynyloxy, Csalkanoyl, Csalkanoyloxy,
N-(Calkyl)amino, N,N-(C_salkyl),amino, N'-(C_alkyl)ureido, N’ N'-(C,_¢alkyl),ureido,
N'-(Calkyl)-N-(C;salkyl)ureido, N',N'-(C;salkyl),-N-(C,salkyl)ureido,
Cisalkanoylamino, N-(C)_ealkyl)-C,.salkanoylamino, N-(C,.salkyl)carbamoyl,
N,N-(C,_salkyl),carbamoyl, C,.¢alkylS(O), wherein a is 0 to 2, Cjsalkylsulfonylamino, N-
(Cysalkyl)aminosulfonyl, N,N-(C, salkyl),aminosulfonyl, C,_salkoxycarbonyl, C;.
salkoxycarbonylamino, N-(C,salkyl)C;.salkoxycarbonylamino,
Ciealkylsulfonylaminocarbonyl, N-(C;_alkyl)Cj.ealkylsulfonylaminocarbonyl,
carbocyclyl-X'-, heterocyclyl-X’- and heteroaryl-X’-;

wherein R* may be optionally substituted on carbon by one or more R’; and
wherein if a heterocyclyl or heteroaryl within R contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R®;

and wherein any heterocyclyl within R* optionally bears 1 or 2 oxo or thioxo
substituents;

or two adjacent R’ groups together with the carbon atoms to which they are
attached form a carbocyclic, heteroaromatic or heterocyclic ring, which carbocyclic,
heterocyclic or heteroaromatic ring may be optionally substituted on carbon by one or
more R’; and wherein if said heterocyclic or heteroaromatic ring so formed contains an
-NH- moiety that nitrogen may be optionally substituted by a group selected from R'; and
wherein a carbocyclic or heterocyclic so formed optionally bears 1 oxo substituent;

R? is selected from hydrogen, hydroxy, C;_salkyl and C,salkoxy; and wherein
R? may be optionally substituted on carbon by one or more substituents selected from
hydroxy, amino, C,_salkoxy, N-(C,.salkyl)amino and N,N-(C,_salkyl),amino;

R* is selected from hydrogen and C)_salkyl; and wherein R* may be optionally
substituted on carbon by one or more substituents selected from hydroxy, amino,
Cj.qalkoxy, N-(C,_salkyl)amino and N,N-(C,_salkyl),amino;

or R? and R* together with the nitrogen atom to which they are attached form a 4 or
5 membered heterocyclyl ring, which heterocyclyl ring may be optionally substituted on

carbon by one or more C;_4alkyl;
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or the C(O)NR’R* group together with the carbon atom to which it is attached and
the R* group together with the carbon atom to which it is attached (3-position of the
phenyl ring) form a heterocyclic ring, which heterocyclic ring contains a ~C(O)N(R?)-
group as a ring member; wherein R’ is as hereinbefore defined, or the N(RY) ring member
together with an adjacent ring member together form a heterocyclic ring;

and wherein any heterocyclic ring so formed by the C(O)NR’R* or NR” ring
member may be optionally substituted on carbon by one or more R* selected from
Ci.alkyl, Cj_salkoxy, halo, cyano, hydroxy and oxo; and wherein if said heterocyclyl ring
contains an -NH- moiety that nitrogen may be optionally substituted by R*" selected from
Ci.alkyl, Cj4alkanoyl, C;.salkylsulfonyl, C,_salkoxycarbonyl, carbamoyl,
N-(C,.salkyl)carbamoyl and N,N-(C,.salkyl)carbamoyl;

R’ is selected from hydrogen, halo, nitro, cyano, hydroxy, amino, carboxy,
carbamoyl, mercapto, sulfamoyl, C,_alkyl, C,¢alkenyl, C,¢alkynyl, C, salkoxy,
Cialkanoyl, C;salkanoyloxy, N-(C,ealkyl)amino, N,N-(C,_alkyl),amino,
Ciealkanoylamino, N-(C,alkyl)carbamoyl, N,N-(C;_ealkyl),carbamoyl, C,¢alkylS(O)y,
wherein b is 0 to 2, Cyealkoxycarbonyl, C.salkoxycarbonylamino, N-(C;salkyl)sulfamoyl,
N,N-(C,_salkyl),sulfamoyl, C,_salkylsulfonylamino, carbocyclyl-X7-, heterocyclyl-Xg- and
heteroaryl-X’-;

and wherein R’ may be optionally substituted on carbon by one or more groups
selected from halo, nitro, cyano, hydroxy, amino, C.salkyl, C,_salkoxy,
N=(C_qalkyl)amino, N,N-(C,_salkyl),amino, carbocyclyl-X'’-, heterocyclyl-X''- and
heteroaryl-X'%-; and wherein if a heterocyclyl or heteroaryl within R® contains an -NH-
moiety that nitrogen may be optionally substituted by a group selected from C,4alkyl, C;.
salkanoyl, C;4alkylsulfonyl, Csalkoxycarbonyl, carbamoyl, N-(C,salkyl)carbamoyl,
N,N-(C,_salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulfonyl;

and wherein any heterocyclyl within R® optionally bears 1 or 2 oxo or thioxo
substituents;

R™ s selected from hydrogen and halo;

R*and R* are independently selected from hydrogen, halo, nitro, cyano, hydroxy,
amino, carboxy, carbamoyl, mercapto, sulfamoyl, C,.salkyl, C;.4alkenyl, C,.4alkynyl,
Ci.4alkoxy, Cj4alkanoyl, C).4alkanoyloxy, N-(C;.salkyl)amino, N,N-(C,_4alkyl),amino,
Ci.4alkanoylamino, N-(C).salkyl)carbamoyl, N,N-(C;_salkyl),carbamoyl, C,_4alkylS(O).
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wherein ¢ is 0 to 2, C;4alkoxycarbonyl, C_salkoxycarbonylamino, N-(C, salkyl)sulfamoyl,
N,N~(C,_salkyl),sulfamoyl and C;_salkylsulfonylamino;

and wherein R*® and R* may be independently optionally substituted on carbon by
one or more groups selected from halo, nitro, cyano, hydroxy, amino, C; 4alkoxy,
N-(C)_4alkyl)amino and N, N-(C,_salkyl),amino;

R® 1s selected from hydrogen and C,_salkyl;

R’ and R are independently selected from halo, nitro, cyano, hydroxy, amino,
carboxy, carbamoyl, mercapto, sulfamoyl, Csalkyl, C;salkenyl, C,alkynyl, C;.salkoxy,
Cialkanoyl, C, salkanoyloxy, N-(C;_salkyl)amino, N,N-(C,_salkyl),amino,
C,.ealkanoylamino, N-(C)alkyl)carbamoyl, N,N-(C,salkyl),carbamoyl, C,salkylS(O)q
wherein d is 0 to 2, C,ealkoxycarbonyl, C,¢alkoxycarbonylamino, N-(C,salkyl)sulfamoyl,
N,N-(C\alkyl),sulfamoyl, C\_salkylsulfonylamino, carbocyclyl-X*-, heterocyclyl-X>- and
heteroaryl-X°-; wherein R’ may be optionally substituted on carbon by one or more R'';
and wherein if any heterocyclyl in R” and R’ contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R'%;

and wherein any heterocyclyl within R” and R” optionally bears 1 or 2 oxo or
thioxo substituents;

R® R and R"? are independently selected from selected from C)galkyl,
Cjealkanoyl, C,ealkylsulfonyl, C,salkoxycarbonyl, carbamoyl, N-(C,¢alkyl)carbamoyl,
N,N-(C,_salkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulfonyl;
wherein R®, R'”and R'> may be optionally substituted on carbon by one or more R"*; and

R and R" are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulfamoyl,
methyl, ethyl, cyclopropyl, cyclobutyl, methoxy, ethoxy, acetyl, acetoxy, methylamino,
ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl, N, N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N, N-diethylsulfamoyl and N-methyl-N-ethylsulfamoyl;

X!, X* and X* are independently selected from a direct bond, -O-, -N(Rzz)-, -S-,
-C(0)-, -N(R'")C(0)-, -C(O)N(R'*)-, -N(R')CON(R"")-, -OC(R"®);-, -SC(R'*),- and -
NR™)C(R™),-;



2009261764 04 Dec 2012

20

25

30

C \NRPonbRDCQRBRUTXI261_1.DOC-Y1212012

-7 -

X‘, X* and X arc independently selected from a direct bond, -O-, -N(Rzz)-_. -C(0)-.
NR")C(0)-, -CONRR"™)-, -S$(0)e-, -SON(R")-. -N(R')SO0,-. -N(R'")CONR')-, -
OC(R"®)-, -SC(R'")5- and -N(R*O)C(R?"),- ;

X', X* and X? arc independently selected from a direct bond, -O-, -N(Rzz)-, -S-.
-C(0)-, -N(R'"C(0)-, -C(OINR')-. -N(R'")CON(R")-, -OC(R"™),-, -SC(R")2- and -
N(R*)C(R*),-;

X", X" and X" arc independently selected from a dircct bond, -O-, N(R*)-,
-C(0), -NR'™CO)-, -CONR"-  -S(O), -SONRY)-  -NR'"™HSO,-, -
NR'CON(R")-, -OC(R"™),-, -SC(R"),- and -N(R*")C(R*'),- ; and

R™ RS, RY" R R"™ R"Y RZ", R* and R* arc independently selected from
hydrogen or C,ealkyl and ¢ is independently 0-2;
or a pharmaceutically acceptable salt thereof.

In another aspect, the invention provides a pharmaccutical composition which
comprises a compound of the formula I, or a pharmaceutically acceptable salt thercol, as
defined by the invention in association with a pharmaccutically-acceptable diluent or
carricr.

In a further aspecct, the invention provides a method of treatment of a cancer
comprising administering to a human or animal in need of such treatment a therapeutically
effective amount of a compound of formula I, or a pharmaccutically acceptable salt
thercof, as dcfined by the invention.

In yet another aspect, the invention provides a use of a compound of formula I or a
pharmaccutically acceptablc salt thereof as defined by the invention in the manufacture of
a medicament for treating cancer.

In this specification the term “alkyl” includes both straight and branched chain
alkyl groups. References to individual alkyl groups such as “propyl™ are specific for the
straight chain version only and references to individual branched chain alkyl groups such
as “isopropyl” arc specific for the branched chain version only. For example, “Cyalkyl™
includes C,.aalkyl, Cy_;alkyl, propyl, isopropyl and /-butyl. A similar convention applics to
other radicals, for example “phenylCigalkyl™ includes phenyiCalkyl,  benzyl,

1-phenylethyl and 2-phenylethyl.
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The term "Cpp" or "Cy.n group” uscd alone or as a prefix, refers to any group
having m to n carbon atoms.

An “alkylene,” “alkenylene,” or “alkynylene™ group is an alkyl, alkenyl, or alkynyl
group that is positioncd between and serves to connect two other chemical groups. Thus,
“C.ealkylene™ means a lincar saturated divalent hydrocarbon radical ot one to six carbon
atoms or a branched saturated divalent hydrocarbon radical of three to six carbon atoms.
for example, methylene, cthylene, propylene, 2-methylpropylene, pentylene and the like.

“Caealkenylene” means a lincar divalent hydrocarbon radical of two to six carbon
atoms or a branched divalent hydrocarbon radical of three to six carbon atoms, containing
at least onc double bond, for example, as in cthenylene, 2,4-pentadienylenc and the like.
“Cs.galkynylene” means a lincar divalent hydrocarbon radical of two to six carbon atoms or

a branched divalent hydrocarbon radical of three 1o six carbon atoms, containing
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at least one triple bond, for example, as in ethynylene, propynylene, and butynylene and
the like.

“Cs.scycloalkyl” means a hydrocarbon ring containing from 3 to 7 carbon atoms,
for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or
bicyclo[2.2.1]heptyl.

“Cs.scycloalkenyl” means a hydrocarbon ring containing at least one double bond,
for example, cyclobutenyl, cyclopentenyl, cyclohexenyl or cycloheptenyl, such as 3-
cyclohexen-1-yl, or cyclooctenyl.

“Cs.qcycloalkylC galkylene” means a Cs scycloalkyl group covalently attached to a
Cialkylene group, both of which are defined herein.

The term “halo” refers to fluoro, chloro, bromo and iodo.

“Haloalkyl” means alkyl substituted with one or more same or different halo atoms,
e.g., —CH,Cl, —CF3;, —CH,CF3;, —CH,CCl;, and the like.

The term “heterocyclyl”, “heterocyclic” or “heterocycle” means a non-aromatic
saturated or partially saturated monocyclic, fused, bridged, or spiro bicyclic heterocyclic
ring system(s). The term heterocyclyl includes both monovalent species and divalent
species. Monocyclic heterocyclic rings contain from about 3 to 12 (suitably from 3 to 7)
ring atoms, with from 1 to 5 (suitably 1, 2 or 3) heteroatoms selected from nitrogen,
oxygen or sulfur in the ring. Bicyclic heterocycles contain from 7 to 17 member atoms,
suitably 7 to 12 member atoms, in the ring. Bicyclic heterocyclic(s) rings may be fused,
spiro, or bridged ring systems. Examples of heterocyclic groups include cyclic ethers such
as oxiranyl, oxetanyl, tetrahydrofuranyl, dioxanyl and substituted cyclic ethers.
Heterocycles containing nitrogen include, for example, azetidinyl, pyrrolidinyl,
piperidinyl, piperazinyl, tetrahydrotriazinyl, tetrahydropyrazolyl and the like. Typical
sulfur containing heterocycles include tetrahydrothienyl, dihydro-1,3-dithiol, tetrahydro-
2H-thiopyran and hexahydrothiepine. Other heterocycles include dihydro-oxathiolyl,
tetrahydro-oxazolyl, tetrahydro-oxadiazolyl, tetrahydrodioxazolyl, tetrahydro-oxathiazolyl,
hexahydrotriazinyl, tetrahydro-oxazinyl, morpholinyl, thiomorpholinyl,
tetrahydropyrimidinyl, dioxolinyl, octahydrobenzofuranyl, octahydrobenzimidazolyl and
octahydrobenzothiazolyl. For heterocycles containing sulfur, the oxidized sulfur
heterocycles containing SO or SO, groups are also included. Examples include the

sulfoxide and sulfone forms of tetrahydrothienyl and thiomorpholinyl such as
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tetrahydrothiene 1,1-dioxide and thiomorpholinyl 1,1-dioxide. A suitable value for a
heterocyclyl group which bears 1 or 2 oxo (=O) or thioxo (=S) substituents is, for example,
2-oxopyrrolidinyl, 2-thioxopyrrolidinyl, 2-oxoimidazolidinyl, 2-thioxoimidazolidinyl,
2-oxopiperidinyl, 2,5-dioxopyrrolidinyl, 2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl.
Particular heterocyclyl groups are saturated monocyclic 3 to 7 membered heterocyclyls
containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen or sulfur, for example
azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl,
tetrahydrothienyl, tetrahydrothienyl 1,1-dioxide, thiomorpholinyl, thiomorpholinyl 1,1-
dioxide, piperidinyl, homopiperidinyl, piperazinyl or homopiperazinyl. As the skilled
person would appreciate, any heterocycle may be linked to another group via any suitable
atom, such as via a carbon or nitrogen atom. However, reference herein to piperidino or
morpholino refers to a piperidin-1-yl or morpholin-4-yl ring that is linked via the ring
nitrogen.

By “bridged ring systems” is meant ring systems in which two rings share more
than two atoms, see for example Advanced Organic Chemistry, by Jerry March, 4t
Edition, Wiley Interscience, pages 131-133, 1992. Examples of bridged heterocyclyl ring
systems include, aza-bicyclo[2.2.1]heptane, 2-0xa-5-azabicyclo[2.2.1]heptane, aza-
bicyclo[2.2.2]octane, aza-bicyclo[3.2.1]octane and quinuclidine.

“HeterocyclylC,.salkyl” means a heterocyclyl group covalently attached to a
Cialkylene group, both of which are defined herein.

The term “heteroaryl” or “heteroaromatic”” means an aromatic mono-, bi-, or
polycyclic ring incorporating one or more (for example 1-4, particularly 1, 2 or 3)
heteroatoms selected from nitrogen, oxygen or sulfur. The term heteroaryl includes both
monovalent species and divalent species. Examples of heteroaryl groups are monocyclic
and bicyclic groups containing from five to twelve ring members, and more usually from
five to ten ring members. The heteroaryl group can be, for example, a 5- or 6-membered
monocyclic ring or a 9- or 10-membered bicyclic ring, for example a bicyclic structure
formed from fused five and six membered rings or two fused six membered rings. Each
ring may contain up to about four heteroatoms typically selected from nitrogen, sulfur and
oxygen. Typically the heteroaryl ring will contain up to 3 heteroatoms, more usually up to
2, for example a single heteroatom. In one embodiment, the heteroaryl ring contains at

least one ring nitrogen atom. The nitrogen atoms in the heteroaryl rings can be basic, as in
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the case of an imidazole or pyridine, or essentially non-basic as in the case of an indole or
pyrrole nitrogen. In general the number of basic nitrogen atoms present in the heteroaryl
group, including any amino group substituents of the ring, will be less than five.

Examples of heteroaryl include furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl,
imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl,
isoindolyl, benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, benzothiazolyl,
indazolyl, purinyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl,
cinnolinyl, pteridinyl, naphthyridinyl, carbazolyl, phenazinyl, benzisoquinolinyl,
pyridopyrazinyl, thieno[2,3-b]furanyl, 2H-furo[3,2-b]-pyranyl,
SH-pyrido[2,3-d]-0-oxazinyl, 1H-pyrazolo[4,3-d]-oxazolyl, 4H-imidazo[4,5-d]thiazolyl,
pyrazino[2,3-d]pyridazinyl, imidazo[2,1-b]thiazolyl, imidazo[1,2-b][1,2,4]triazinyl.
“Heteroaryl” also covers partially aromatic bi- or polycyclic ring systems wherein at least
one ring is an aromatic ring and one or more of the other ring(s) is a non-aromatic,
saturated or partially saturated ring, provided at least one ring contains one or more
heteroatoms selected from nitrogen, oxygen or sulfur. Examples of partially aromatic
heteroaryl groups include for example, tetrahydroisoquinolinyl, tetrahydroquinolinyl, 2-
oxo-1,2,3,4-tetrahydroquinolinyl, dihydrobenzthienyl, dihydrobenzfuranyl, 2,3-dihydro-
benzo[ 1,4]dioxinyl, benzo[1,3]dioxolyl, 2,2-dioxo-1,3-dihydro-2-benzothienyl, 4,5,6,7-
tetrahydrobenzofuranyl, indolinyl, 1,2,3,4-tetrahydro-1,8-naphthyridinyl,
1,2,3,4-tetrahydropyrido[2,3-b]pyrazinyl and 3,4-dihydro-2H-pyrido[3,2-b][ 1,4]oxazinyl

Examples of five membered heteroaryl groups include but are not limited to
pyrrolyl, furanyl, thienyl, imidazolyl, furazanyl, oxazolyl, oxadiazolyl, oxatriazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyrazolyl, triazolyl and tetrazolyl groups.

Examples of six membered heteroaryl groups include but are not limited to pyridyl,
pyrazinyl, pyridazinyl, pyrimidinyl and triazinyl.

A bicyclic heteroaryl group may be, for example, a group selected from:

a) abenzene ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring
heteroatoms;
b) a pyridine ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring

heteroatoms;
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¢) apyrimidine ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

d) a pyrrole ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring
heteroatoms;

e) apyrazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

f) apyrazine ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

g) an imidazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

h) an oxazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

1) an isoxazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

j) athiazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring heteroatoms;

k) an isothiazole ring fused to a 5- or 6-membered ring containing 1 or 2 ring
heteroatoms;

1) athiophene ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring
heteroatoms;

m) a furan ring fused to a 5- or 6-membered ring containing 1, 2 or 3 ring heteroatoms;

n) a cyclohexyl ring fused to a 5- or 6-membered heteroaromatic ring containing 1, 2
or 3 ring heteroatoms; and

0) acyclopentyl ring fused to a 5- or 6-membered heteroaromatic ring containing 1, 2
or 3 ring heteroatoms.

Particular examples of bicyclic heteroaryl groups containing a six membered ring
fused to a five membered ring include but are not limited to benzfuranyl, benzthiophenyl,
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzthiazolyl, benzisothiazolyl,
isobenzofuranyl, indolyl, isoindolyl, indolizinyl, indolinyl, isoindolinyl, purinyl (e.g.,
adeninyl, guaninyl), indazolyl, benzodioxolyl and pyrazolopyridinyl groups.

Particular examples of bicyclic heteroaryl groups containing two fused six
membered rings include but are not limited to quinolinyl, isoquinolinyl, chromanyl,

thiochromanyl, chromenyl, isochromenyl, chromanyl, isochromanyl, benzodioxanyl,
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quinolizinyl, benzoxazinyl, benzodiazinyl, pyridopyridinyl, quinoxalinyl, quinazolinyl,
cinnolinyl, phthalazinyl, naphthyridinyl and pteridinyl groups.

“HeteroarylC,ealkyl” means a heteroaryl group covalently attached to a C,.
calkylene group, both of which are defined herein. Examples of heteroaralkyl groups
include pyridin-3-ylmethyl, 3-(benzofuran-2-yl)propyl and the like.

The term “aryl” means a cyclic or polycyclic aromatic ring having from 5 to 12
carbon atoms. The term aryl includes both monovalent species and divalent species.
Examples of aryl groups include, but are not limited to, phenyl, biphenyl, naphthyl and the
like.

The term “arylC;_ealkyl” means an aryl group covalently attached to a C,.salkylene
group, both of which are defined herein. Examples of arylC,_salkyl groups include benzyl,
phenylethyl and the like

A ““carbocyclyl”, “carbocyclic” or “carbocycle” group is a saturated, partially
saturated or unsaturated, mono or bicyclic carbon ring that contains 3-12 atoms; wherein a
-CH,- group within the carbocyclic can optionally be replaced by a -C(O)-. Particularly
“carbocyclyl” is a monocyclic ring containing 5 or 6 atoms or a bicyclic ring containing 9
or 10 atoms. Suitable values for “carbocyclyl” include Cs.;cycloalkyl, C;.;cycloalkenyl and
aryl, for example “carbocyclyl” includes cyclopropyl, cyclobutyl, 1-oxocyclopentyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl, cyclohexenyl, 4-oxocyclohex-1-yl,
3-oxocyclohept-5-en-1-yl, phenyl, naphthyl, tetralinyl, indanyl or 1-oxoindanyl.

This specification also makes use of several composite terms to describe groups
comprising more than one functionality. Such terms are to be interpreted as is understood
in the art. For example heterocyclylCpnalkyl comprises C.nalkyl substituted by
heterocyclyl and N-(C,.ealkyl)C,.salkoxycarbonylamino comprises an N-(C,salkyl)amino
substituted by a carbonyl group which carbonyl is substituted by a C,_¢alkoxy group i.c.
Cisalkoxy is linked to amino through a carbonyl group 1.e.-N(C,.salkyl)-C(O)-OCalkyl.

Examples for the substituents within the compound of formula I are listed below.
Many of these examples will also apply for other C,,., values, for example, examples for
Ci.4alkyl also include methyl, ethyl, propyl, isopropyl and tert-butyl. Examples include
(but are not necessarily limited to):
for halo: fluoro, chloro, bromo and iodo;

for Cealkyl: methyl, ethyl, propyl, isopropyl and tert-butyl;
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for C,alkenyl: vinyl, isopropenyl, allyl and but-2-enyl;

for C,.salkynyl: ethynyl, 2-propynyl and but-2-ynyl;

for Cealkoxy: methoxy, ethoxy, propoxy, isopropoxy and
butoxy;

for C,¢alkenyloxy: vinyloxy and allyloxy;

for Cyealkynyloxy: ethynyloxy and 2-propynyloxy;

for C_ealkylthio: methylthio, ethylthio and propylthio;

for C;.salkylsulfinyl: methylsulfinyl and ethylsulfinyl;

for Cy¢alkylsulfonyl: methylsulfonyl and ethylsulfonyl;

for N-(C,alkyl)amino: methylamino, ethylamino, propylamino,

isopropylamino and butylamino;
for N,N-(C,.¢alkyl),amino: dimethylamino, diethylamino, N-ethyl-
N-methylamino and diisopropylamino;
for C,_alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl,

propoxycarbonyl and tert-butoxycarbonyl;

for N-(C,.salkyl)carbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl;

for N,N-(C,.¢alkyl),carbamoyl: N,N-dimethylcarbamoyl, N-ethyl-
N-methylcarbamoyl and N, N-diethylcarbamoy];

for Csalkanoyl: formyl, acetyl and propionyl;

for C, ¢alkanoyloxy: acetoxy and propionyloxy;

for C_alkanoylamino: acetamido and propionamido;

for N-(C,.salkyl)-C,.salkanoylamino: N-methylacetamido and N-methylpropionamido;

for N-(C,.salkyl)sulfamoyl: N-methylsulfamoyl and N-ethylsulfamoyl;
for N,N-(C, ¢alkyl),sulfamoyl: N,N-dimethylsulfamoyl;
for Cealkylsulfonylamino: methanesulfonylamino and ethanesulfonylamino;

for N-(C,.¢alkyl)C;alkylsulfonylamino: N-methylmethanesulfonylamino and
N-methylethanesulfonylamino;

for C_ealkylsulfonylaminocarbonyl: methylsulfonylaminocarbonyl;

for N-(C,.¢alkyl)C).salkylsulfonylaminocarbonyl:
N-methyl-methylsulfonylaminocarbony]l;

for N'-(C).salkyl)ureido: N’-methylureido and N’-ethylureido;
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for N',N'-(C_salkyl),ureido: N’,N’-dimethylureido and N'-methyl-N’-
ethylureido;

for N--(C,.salkyl)-,N'-(C,.salkyl)ureido: N,N’-dimethylureido, N-methyl-N’-ethylureido
and N-cthyl-N'-methylureido;
s for N'N'-(Cealkyl),-N-(C,galkyl)ureido: ~ N,N',N’-trimethylureido;
for Cjsalkoxycarbonylamino: methoxycarbonylamino, ethoxycarbonylamino,
and tert-butoxycarbonylamino;
for N-(C,_salkyl)C).salkoxycarbonylamino: N-methyl-methoxycarbonylamino and N-
methyl-ethoxycarbonylamino.

10 The term "optionally substituted" refers to either groups, structures, or molecules
that are substituted and those that are not substituted.

Where optional substituents are chosen from “one or more” groups it is to be
understood that this definition includes all substituents being chosen from one of the
specified groups or the substituents being chosen from two or more of the specified groups.

15 “One or more” includes (but is not limited to) “1, 2 or 3”, “1 or 2” and “1”.

When, as defined herein that, for example, R is carbocyclyl-X'- and, for example,
X' is a -N(R'*)C(O)- linking group, it is the nitrogen atom, not the carbon atom, of the
-N(R'")C(0)- linking group which is attached to the carbocyclyl group. The same
principle applies to the other groups of the formula “carbocyclyl-X-*, “heterocyclyl-X”

20  and “heteroaryl-X- defined herein, for example when, R? is heterocyclyl-X- and X is
N(R*)C(R),- the nitrogen atom of the -N(R*®) C(R*"),- linker group is attached to the
heterocyclyl. It will be realised that when for example, heterocyclyl-X- is
heterocyclyl-N(R'*)C(O)- said heterocyclyl group is suitably attached to the -N(R'*)C(O)-
group by a ring carbon.

25 Where herein it is stated that the C(O)NR’R” group together with the carbon atom
to which it is attached and the R* group together with the carbon atom to which it is
attached (at the 3-position on the phenyl ring) form a heterocyclic ring, which heterocyclic
ring contains a ~C(O)N(R?)- group as a ring member, the ring so formed is fused to the

phenyl ring such that the compound of the formula I so formed is of the formula I’:
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I’

wherein:

ring Q, n, R', R% R’, R*® R and R® are as hereinbefore defined; and

ring A is a heterocyclic containing the group C(O)N(R?) as a ring member; wherein
R? is as hereinbefore defined; or the N(R?) ring member together with an adjacent ring
member together form a heterocyclic ring;

and wherein ring A or any heterocyclic ring formed by the NR” ring member may
be optionally substituted on carbon by one or more R* selected from C;_alkyl, C)_salkoxy,
halo, cyano, hydroxy and oxo; and wherein if said heterocyclyl ring contains an -NH-
moiety that nitrogen may be optionally substituted by R*" selected from C;_salkyl,
Ci.alkanoyl, C;.4alkylsulfonyl, C_salkoxycarbonyl, carbamoyl, N-(C,.salkyl)carbamoyl
and N,N-(C,_salkyl)carbamoyl.

Ring A is suitably a 5, 6 or 7 membered monocyclic heterocyclic ring fused to the
phenyl ring, which heterocyclic ring is optionally substituted as hereinbefore defined. For

example, in the compounds of the Formula I’ the group of the formula:
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may be for example:

0 0]
5a 5a 3
R R R
A N-R’ A N
R5b RSb ,
R’ R
0) O
3 5a 3
R5a N/R R N _R
A c|> A
56 R®
R
5 ’ R® ’
R
0 0
5a 3
R N/R RSa N /R3
~) A
5b
R N R>® N
5 H or 5 H
R R (@]

wherein in each case ring A is optionally substituted as hereinbefore defined;
R’, R** and R™ are as hereinbefore defined; and
5 R’ is as hereinbefore defined or the N(R?) ring member together with an adjacent
ring member together form a heterocyclic ring, which heterocyclic ring is optionally
substituted as hereinbefore defined.
When as hereinbefore defined or the N(R3) ring member together with an adjacent
ring member together form a heterocyclic ring, the compound of formula I is of the

10 formula I’’:
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wherein:
ring Q, n, R!, R%, R’, R R and R® are as hereinbefore defined;
5 ring A is a heterocyclyl containing the group C(O)N(R?) as a ring member (which
ring is fused to the phenyl ring in formula I"”);
ring B is a heterocyclyl ring (which ring is fused to ring A in formula I"”);
and wherein ring A and ring B may be optionally substituted on carbon by one or
more R* selected from C)_qalkyl, C_salkoxy, halo, cyano, hydroxy and oxo; and wherein if
10 said heterocyclyl ring contains an -NH- moiety that nitrogen may be optionally substituted
by R™ selected from C)qalkyl, C,alkanoyl, C,qalkylsulfonyl, C,_salkoxycarbonyl,
carbamoyl, N-(C.salkyl)carbamoyl and N,N-(C,_4alkyl)carbamoyl.
Suitably ring B is a 5 or 6 membered heterocyclic ring which is fused to ring A.

For example, in the compounds of the Formula I’ the group of the formula:

20
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may be, for example:

Q 0
R*2 R
N N g
A B A
R>® R
R® , 5
R
(0] 0o (0]
R*2 5a R
N R
B N B Ng
5b A A A
R o) R® o R* N
5
R ’ R5 ) R5 @)
R5a RSa RSa
A A
R H R N . e
R® ' R® H s H o)

wherein in each case rings A and B are optionally substituted as hereinbefore
defined; and R, R*® and R are as hereinbefore defined.

5 When R” and R* together with the nitrogen atom to which they are attached form a
4- or 5S-membered heterocyclyl ring, the heterocyclyl ring so formed is a saturated or
partially saturated 4 or 5 membered ring that is linked to the carbonyl group in formula I
by a ring nitrogen. For example R? and R* together with the nitrogen atom to which they
are attached form azetidin-1-yl or pyrrolidin-1-yl. As mentioned hereinbefore, the ring so

10 formed is optionally substituted on carbon by C, 4alkyl such as methyl.

The various functional groups and substituents making up the compounds of the
formula I are typically chosen such that the molecular weight of the compound of the
formula I does not exceed 1000. More usually, the molecular weight of the compound will
be less than 750, for example less than 700, or less than 650, or less than 600, or less than

15 550. More preferably, the molecular weight is less than 525 and, for example, is 500 or

less.
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A suitable pharmaceutically acceptable salt of a compound of the invention is, for
example, an acid-addition salt of a compound of the invention which is sufficiently basic,
for example, an acid-addition salt with, for example, an inorganic or organic acid, for
example hydrochloric, hydrobromic, sulfuric, phosphoric, trifluoroacetic, formic, citric or
maleic acid. In addition a suitable pharmaceutically acceptable salt of a compound of the
invention which is sufficiently acidic is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a physiologically-acceptable
cation, for example a salt with methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyl)amine.

Compounds that have the same molecular formula but differ in the nature or
sequence of bonding of their atoms or the arrangement of their atoms in space are termed
“isomers”. Isomers that differ in the arrangement of their atoms in space are termed
“stereoisomers”. Stereoisomers that are not mirror images of one another are termed
“diastercomers” and those that are non-superimposable mirror images of each other are
termed “‘enantiomers”. When a compound has an asymmetric center, for example, it is
bonded to four different groups, a pair of enantiomers is possible. An enantiomer can be
characterized by the absolute configuration of its asymmetric center and is described by the
R- and S-sequencing rules of Cahn and Prelog, or by the manner in which the molecule
rotates the plane of polarized light and designated as dextrorotatory or levorotatory (i.e., as
(+) or (-)-isomers respectively). A chiral compound can exist as either individual
enantiomer or as a mixture thereof. A mixture containing equal proportions of the
enantiomers is called a “racemic mixture”.

The compounds of this invention may possess one or more asymmetric centers;
such compounds can therefore be produced as individual (R)- or (S)-stercoisomers or as
mixtures thereof. Unless indicated otherwise, the description or naming of a particular
compound in the specification and claims is intended to include both individual
enantiomers and mixtures, racemic or otherwise, thereof. The methods for the
determination of stereochemistry and the separation of stereoisomers are well-known in the
art (see discussion in Chapter 4 of “Advanced Organic Chemistry”, 4th edition J. March,
John Wiley and Sons, New York, 2001), for example by synthesis from optically active

starting materials or by resolution of a racemic form. Some of the compounds of the
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invention may have geometric isomeric centres (E- and Z- isomers). It is to be understood
that the present invention encompasses all optical, diasterecoisomers and geometric isomers
and mixtures thereof that possess FAK inhibitory activity.

It is also to be understood that certain compounds of the formula I may exist in
solvated as well as unsolvated forms such as, for example, hydrated forms. It is to be
understood that the invention encompasses all such solvated forms that possess FAK
inhibitory activity.

It is also to be understood that certain compounds of the formula I may exhibit
polymorphism, and that the invention encompasses all such forms that possess FAK
inhibitory activity.

Compounds of the formula I may exist in a number of different tautomeric forms
and references to compounds of the formula I include all such forms. For the avoidance of
doubt, where a compound can exist in one of several tautomeric forms and only one is
specifically described or shown, all others are nevertheless embraced by formula I.
Examples of tautomeric forms include keto-, enol-, and enolate-forms, as in, for example,
the following tautomeric pairs: keto/enol (illustrated below), imine/enamine, amide/imino

alcohol, amidine/amidine, nitroso/oxime, thioketone/enethiol, and nitro/aci-nitro.

" o . OH H o
—C—C_ == c=C == c=c’

| AN / AN H* / \

keto enol enolate

Compounds of the formula I containing an amine function may also form N-oxides.
A reference herein to a compound of the formula I that contains an amine function also
includes the N-oxide. Where a compound contains several amine functions, one or more
than one nitrogen atom may be oxidised to form an N-oxide. Particular examples of N-
oxides are the N-oxides of a tertiary amine or a nitrogen atom of a nitrogen-containing
heterocycle. N-Oxides can be formed by treatment of the corresponding amine with an
oxidizing agent such as hydrogen peroxide or a per-acid (e.g. a peroxycarboxylic acid), see
for example Advanced Organic Chemistry, by Jerry March, 4™ Edition, Wiley Interscience,
pages. More particularly, N-oxides can be made by the procedure of L. W. Deady (Syn.
Comm. 1977, 7, 509-514) in which the amine compound is reacted with m-
chloroperoxybenzoic acid (MCPBA), for example, in an inert solvent such as

dichloromethane.
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The compounds of formula I may be administered in the form of a pro-drug which
is broken down in the human or animal body to release a compound of the invention. A
pro-drug may be used to alter the physical properties and/or the pharmacokinetic properties
of a compound of the invention. A pro-drug can be formed when the compound of the
invention contains a suitable group or substituent to which a property-modifying group can
be attached. Examples of pro-drugs include in vivo cleavable ester derivatives that may be
formed at a carboxy group or a hydroxy group in a compound of the formula I and in-vivo
cleavable amide derivatives that may be formed at a carboxy group or an amino group in a
compound of the formula I.

Accordingly, the present invention includes those compounds of the formula I as
defined hereinbefore when made available by organic synthesis and when made available
within the human or animal body by way of cleavage of a pro-drug thereof. Accordingly,
the present invention includes those compounds of the formula I that are produced by
organic synthetic means and also such compounds that are produced in the human or
animal body by way of metabolism of a precursor compound, that is a compound of the
formula I may be a synthetically-produced compound or a metabolically-produced
compound.

A suitable pharmaceutically acceptable pro-drug of a compound of the formula I is
one that is based on reasonable medical judgement as being suitable for administration to
the human or animal body without undesirable pharmacological activities and without
undue toxicity.

Various forms of pro-drug have been described, for example in the following
documents :-
a) Methods in Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al.
(Academic Press, 1985);
b) Design of Pro-drugs, edited by H. Bundgaard, (Elsevier, 1985);

C) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and
H. Bundgaard, Chapter 5 “Design and Application of Pro-drugs”, by H. Bundgaard p. 113-
191 (1991),

d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);,

e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988),

f) N. Kakeya, et al., Chem. Pharm. Bull., 32, 692 (1984);
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g) T. Higuchi and V. Stella, “Pro-Drugs as Novel Delivery Systems”, A.C.S.
Symposium Series, Volume 14; and
h) E. Roche (editor), “Bioreversible Carriers in Drug Design”, Pergamon Press, 1987.

A suitable pharmaceutically acceptable pro-drug of a compound of the formula I
that possesses a carboxy group is, for example, an in vivo cleavable ester thereof. An in
vivo cleavable ester of a compound of the formula I containing a carboxy group is, for
example, a pharmaceutically acceptable ester which is cleaved in the human or animal
body to produce the parent acid. Suitable pharmaceutically acceptable esters for carboxy
include C, salkyl esters such as methyl, ethyl and tert-butyl, C;_salkoxymethyl esters such
as methoxymethyl esters, C).¢alkanoyloxymethyl esters such as pivaloyloxymethyl esters,
3-phthalidyl esters, Cs_scycloalkylcarbonyloxy- C)alkyl esters such as
cyclopentylcarbonyloxymethyl and 1-cyclohexylcarbonyloxyethyl esters,
2-ox0-1,3-dioxolenylmethyl esters such as 5-methyl-2-oxo-1,3-dioxolen-4-ylmethyl esters
and C.salkoxycarbonyloxy- C.salkyl esters such as methoxycarbonyloxymethyl and
1-methoxycarbonyloxyethyl esters.

A suitable pharmaceutically acceptable pro-drug of a compound of the formula I
that possesses a hydroxy group is, for example, an in vivo cleavable ester or ether thereof.
An in vivo cleavable ester or ether of a compound of the formula I containing a hydroxy
group is, for example, a pharmaceutically acceptable ester or ether which is cleaved in the
human or animal body to produce the parent hydroxy compound. Suitable
pharmaceutically acceptable ester forming groups for a hydroxy group include inorganic
esters such as phosphate esters (including phosphoramidic cyclic esters). Further suitable
pharmaceutically acceptable ester forming groups for a hydroxy group include C;.
1oalkanoyl groups such as acetyl, benzoyl, phenylacetyl and substituted benzoyl and
phenylacetyl groups, C,_jpalkoxycarbonyl groups such as ethoxycarbonyl, NN —(C,.
¢)2carbamoyl, 2-dialkylaminoacetyl and 2-carboxyacetyl groups. Examples of ring
substituents on the phenylacetyl and benzoyl groups include aminomethyl, N-
alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and
4-(C,_qalkyl)piperazin-1-ylmethyl. Suitable pharmaceutically acceptable ether forming
groups for a hydroxy group include a-acyloxyalkyl groups such as acetoxymethyl and

pivaloyloxymethyl groups.
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A suitable pharmaceutically acceptable pro-drug of a compound of the formula I
that possesses a carboxy group is, for example, an in vivo cleavable amide thereof, for
example an amide formed with an amine such as ammonia, a Cj_salkylamine such as
methylamine, a (C).salkyl),amine such as dimethylamine, N-ethyl-N-methylamine or
diethylamine, a C_salkoxy- C, 4alkylamine such as 2-methoxyethylamine, a phenyl-C;.
salkylamine such as benzylamine and amino acids such as glycine or an ester thereof.

A suitable pharmaceutically acceptable pro-drug of a compound of the formula I
that possesses an amino group is, for example, an in vivo cleavable amide derivative
thereof. Suitable pharmaceutically acceptable amides from an amino group include, for
example an amide formed with C,_jpalkanoyl groups such as an acetyl, benzoyl,
phenylacetyl and substituted benzoyl and phenylacetyl groups. Examples of ring
substituents on the phenylacetyl and benzoyl groups include aminomethyl, V-
alkylaminomethyl, N,N-dialkylaminomethyl, morpholinomethyl, piperazin-1-ylmethyl and
4-(C,_qalkyl)piperazin-1-ylmethyl.

The in vivo effects of a compound of the formula I may be exerted in part by one or
more metabolites that are formed within the human or animal body after administration of
a compound of the formula I. As stated hereinbefore, the in vivo effects of a compound of
the formula I may also be exerted by way of metabolism of a precursor compound (a pro-
drug).

“Treating” or “treatment” of a disease includes:

1. preventing the disease, i.e. causing the clinical symptoms of the disease not
to develop in a mammal that may be exposed to or predisposed to the
disease but does not yet experience or display symptoms of the disease;

2. inhibiting the disease, i.e., arresting or reducing the development of the
disease or its clinical symptoms; or

3. relieving the disease, i.¢., causing regression of the disease or its clinical
Symptoms.

A “therapeutically effective amount” means the amount of a compound that, when

administered to a mammal for treating a disease, is sufficient to effect such treatment for
the disease. The "therapeutically effective amount" will vary depending on the compound,

the disease and its severity and the age, weight, etc., of the mammal to be treated.
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The phrase “compound of the invention” means those compounds which are
disclosed herein, both generically and specifically.

Particular novel compounds of the invention include, for example, compounds of
the formula I, or pharmaceutically acceptable salts thereof, wherein, unless otherwise
stated, each of ring Q, R',R? R’ RY, R, R R*® R®and n has any of the meanings
defined hereinbefore or in any of paragraphs (1) to (89) hereinafter:-

1) R' is selected from halo, trifluoromethyl, cyclopropyl and cyano (particularly halo,
trifluoromethyl and cyano).

(2) R'isselected from fluoro, chloro, bromo, trifluoromethyl and cyclopropyl.

3) R' is selected from fluoro, chloro, cyano and trifluoromethyl.

4)  R'ishalo.

Q) R! is selected from fluoro and chloro.

6) R! is fluoro.

@) R' is chloro.

8) R'is cyano.

9) R'is trifluoromethyl.

(10) R? is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, mercapto, C,salkyl, C,6alkenyl, C,6alkynyl, Cisalkoxy, C;_alkanoyl,
Cj.salkanoyloxy, N-(C.alkyl)amino, N,N-(C,_alkyl),amino, C; salkanoylamino, N-(C,.
salkyl)Cj_salkanoylamino, N-(C,salkyl)carbamoyl, N, N-(C,salkyl),carbamoyl,
Cealkylthio, C\_salkoxycarbonyl, Cs.scycloalkyl-X'-, phenyl-X'-, heterocyclyl-X*- and
heteroaryl-X’-;

wherein R* may be optionally substituted on carbon by one or more R’; and
wherein if a heterocyclyl or heteroaryl within R* contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R%;

and wherein any heterocyclyl within R? optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulfamoyl, C;.salkyl, C,salkenyl, C,¢alkynyl, C;.salkoxy, C;.salkanoyl,
C,alkanoyloxy, N-(Csalkyl)amino, N,N-(C,_alkyl),amino, C, salkanoylamino,
N-(C,alkyl)carbamoyl, N,N-(C;.salkyl),carbamoyl, C,salkylS(O)4 wherein d is 0 to 2,
Cisalkoxycarbonyl, C;salkoxycarbonylamino, N-(C;_salkyl)sulfamoyl,
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N,N-(C_galkyl),sulfamoyl, C,_alkylsulfonylamino, Csscycloalkyl-X'-, phenyl-X*-,
heterocyclyl-X°- and heteroaryl-X°-;

wherein R’ may be optionally substituted on carbon by one or more R'' selected
from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino; and
wherein if any heterocyclyl in R” contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'?;

and wherein any heterocyclyl within R” optionally bears 1 or 2 oxo substituents;

R*and R'? are independently selected from selected from C, galkyl, C,_¢alkanoyl,
Cjsalkylsulfonyl, C)salkoxycarbonyl, carbamoyl, N-(C,salkyl)carbamoyl,
N,N-(C,_alkyl)carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulfonyl;

wherein R® and R'> may be optionally substituted on carbon by one or more R"
selected from halo, amino, hydroxy, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino; and

X', X? and X° are independently selected from a direct bond, -O-, -N(RZZ)-, -S-,
-C(0)-, -N(R'"H)C(0)-, -C(O)N(R')-, -N(R')CON(R")-, -OC(R"®),-, -SC(R'*),- and -
NR*)CR ),

X* X®and X6 are independently selected from a direct bond, -O-, -N(Rzz)-, -C(O)-,
N(R'HC(0)-, -C(ON(R'?)-, -S(0)e-, -SO,N(R)-, -N(R")SO;-, -N(R')CONR)-, -
OC(R'®)-, -SC(R"”)- and -N(R*)C(R*"),- ; and

R R" R R R'™ R"Y R® R* and R* are independently selected from
hydrogen or Calkyl and ¢ is 0 to 2.

(11) R? is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, amino, carboxy,
carbamoyl, C,salkyl, C,salkenyl, C,¢alkynyl, C)salkoxy, Csalkanoyl, C;salkanoyloxy,
N-(C¢alkyl)amino, N,N-(C,_salkyl),amino, C,_salkanoylamino, N-(C,_salkyl)-C,.
calkanoylamino, N-(C,salkyl)carbamoyl, N,N-(C,_alkyl),carbamoyl and
Csalkoxycarbonyl, or R is selected from:

(i) Ciscycloalkyl-X'-;

(ii) phenyl-X'-;

(iii) heterocyclyl-X*-, which heterocyclyl is a non-aromatic, saturated or partially

saturated monocyclic 3 to 7 membered heterocyclyl ring or a bicyclic fused, spiro,
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or bridged heterocyclyl containing from 7 to 12 ring atoms, which heterocyclyl

contains 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur; and

(iv) heteroaryl-X>-, which heteroaryl is a 5 or 6 membered monocyclic heteroaryl

ring or a 9- or 10-membered bicyclic ring containing 1, 2 or 3 heteroatoms selected

from nitrogen, oxygen and sulfur;

and wherein R? may be optionally substituted on carbon by one or more R’; and
wherein if a heterocyclyl or heteroaryl within R contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R®;
and wherein any heterocyclyl within R* optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulfamoyl, C;_ealkyl, C,¢alkenyl, C,¢alkynyl, C,¢alkoxy, C).¢alkanoyl,
Cjsalkanoyloxy, N-(C).alkyl)amino, N,N-(C,_salkyl),amino, C,_salkanoylamino,
N-(Calkyl)carbamoyl, N,N-(C,_salkyl),carbamoyl, C,alkylS(O)4 wherein d is 0 to 2,
Cisalkoxycarbonyl, C;salkoxycarbonylamino, N-(C,.salkyl)sulfamoyl,
N,N-(C_salkyl),sulfamoyl and C_salkylsulfonylamino, or R’ is selected from:

(a) Ca.scycloalkyl-X'-;

(b) phenyl-X"-,

(c) heterocyclyl-X°-, which heterocyclyl is a non-aromatic saturated or partially

saturated monocyclic 3 to 7 membered ring containing 1, 2 or 3 heteroatoms

selected from nitrogen, oxygen and sulfur; and

(d) heteroaryl-X°-, which heteroaryl is a 5 or 6 membered monocyclic heteroaryl
ring containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur;

wherein R’ may be optionally substituted on carbon by one or more R'" selected
from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino; and
wherein if any heterocyclyl in R” contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'?;

and wherein any heterocyclyl within R” optionally bears 1 or 2 oxo substituents;

R® and R'? are independently selected from selected from C, galkyl, C, salkanoyl,
Cisalkylsulfonyl, C;.salkoxycarbonyl, carbamoyl, N-(C,_salkyl)carbamoyl,
N,N-(Cy_ealkyl),carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulfonyl;
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wherein R® and R'> may be optionally substituted on carbon by one or more R"
selected from halo, amino, hydroxy, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino;

X!, X% and X° are independently selected from a direct bond, -O-, -N(Rzz)-, -C(0)-,
N(R'")C(0)- and -C(O)N(R")-;

X*, X°and X° are independently selected from a direct bond, -O-, -N(R?)-, -C(0)-,
N(R'HC(0)-, -C(ON(R'?)-, -S(0)-, -SO,N(R")- and -N(R'*)SO,- ; and

R*’, R' and R" are independently selected from hydrogen or Csalkyl and ¢ is 0 to
2.

(12) R’ is selected from halo, nitro, cyano, hydroxy, trifluoromethoxy, trifluoromethyl,
amino, carboxy, carbamoyl, C;salkyl, C,¢alkenyl, C,¢alkynyl, C, ¢alkoxy, C,¢alkanoyl,
Cj.salkanoyloxy, N-(Calkyl)amino, N,N-(C,alkyl),amino, C;_salkanoylamino, N-(C,.
salkyl)-C, ¢alkanoylamino, N-(C,_ealkyl)carbamoyl, N,N-(C,_alkyl),carbamoyl and
Calkoxycarbonyl, or R” is selected from:

(i) Cicycloalkyl-X'-;

(ii) phenyl-X'-;

(iii) heterocyclyl-X*-, which heterocyclyl is a non-aromatic, saturated or partially

saturated monocyclic 3 to 7 membered heterocyclyl ring (for example selected

from azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl,
thiomorpholinyl, thiomorpholinyl 1,1-dioxide, piperidinyl, piperazinyl,
tetrahydrothienyl, tetrahydrothienyl 1,1-dioxide, homopiperidinyl,
homopiperazinyl, diazepanyl, quinuclidinyl and tetrahydropyridazinyl (such as
1,4,5,6-tetrahydropyridazin-3-yl); and

(iv) heteroaryl-X>-, which heteroaryl is a 5 or 6 membered monocyclic heteroaryl

ring containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur (for

example furanyl, thienyl, pyrrolyl, 1,3-oxazolyl, isoxazolyl, 1,3-thiazolyl,
isothiazolyl, imidazolyl, 1,2,4-triazolyl, pyrazolyl, pyridyl, pyridazinyl, pyrimidinyl
or pyrazinyl);

and wherein R? may be optionally substituted on carbon by one or more R’; and
wherein if a heterocyclyl or heteroaryl within R contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R%;

and wherein any heterocyclyl within R? optionally bears 1 or 2 oxo substituents;
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R’ are independently selected from halo, nitro, cyano, hydroxy, amino, carboxy,
carbamoyl, mercapto, sulfamoyl, C;.salkyl, Calkenyl, C,¢alkynyl, C,.salkoxy,
Cjsalkanoyl, C,ealkanoyloxy, N-(Csalkyl)amino, N,N-(C,_alkyl),amino,
Cjsalkanoylamino, N-(C,alkyl)carbamoyl, N,N-(C,salkyl),carbamoyl, C,salkylS(O)4
wherein d is 0 to 2, C,_alkoxycarbonyl, C, ¢alkoxycarbonylamino, N-(C,_salkyl)sulfamoyl,
N,N~(C\_alkyl),sulfamoyl and C,_salkylsulfonylamino, or R is selected from:

(ai) Cz.scycloalkyl-X-;

(bi) phenyl-X*-,

(ci) heterocyclyl-X’-, which heterocyclyl is selected from azetidinyl,

tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl, thiomorpholinyl,

thiomorpholinyl 1,1-dioxide, piperidinyl, piperazinyl, tetrahydrothienyl,
tetrahydrothienyl 1,1-dioxide, homopiperidinyl, homopiperazinyl and diazepanyl;
and

(di) heteroaryl-X°-, which heteroaryl is a 5 or 6 membered monocyclic heteroaryl

ring containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur (for

example furanyl, thienyl, pyrrolyl, 1,3-oxazolyl, isoxazolyl, 1,3-thiazolyl,
isothiazolyl, imidazolyl, pyrazolyl, 1,2,4-triazolyl, pyridyl, pyridazinyl, pyrimidinyl
or pyrazinyl);

wherein R” may be optionally substituted on carbon by one or more R'" selected
from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino; and
wherein if any heterocyclyl in R” contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'?;

and wherein any heterocyclyl or cycloalkyl within R’ optionally bears 1 or 2 oxo
substituents;

R® and R'? are independently selected from selected from C,_alkyl, C)salkanoyl,
Cisalkylsulfonyl, C;.salkoxycarbonyl, carbamoyl, N-(C,_salkyl)carbamoy],
N,N-(Cy_ealkyl),carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulfonyl;

wherein R® and R'? may be optionally substituted on carbon by one or more R"*
selected from halo, amino, hydroxy, cyclopropyl, cyclobutyl, methoxy, ethoxy,

methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino;
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X! X% X3, X4, X° and X® are independently selected from a direct bond, -O-, -S-,
N(R*)-, -C(0)-, -N(R'HC(0)- and -C(O)N(R'")-; and

R?? and R'* are independently selected from hydrogen or C;alkyl.

(13) R’ is selected from halo, cyano, hydroxy, trifluoromethoxy, trifluoromethyl, amino,
carboxy, carbamoyl, C,salkyl, C,salkoxy, C;alkanoyl, N-(C,alkyl)amino,
N,N-(Cj_ealkyl),amino, C;_alkanoylamino, N-(C,alkyl)-C;_¢alkanoylamino,
N-(C.galkyl)carbamoyl and N,N-(C,_salkyl),carbamoyl or R? is selected from:

(i) Ciscycloalkyl-X'-; and

(ii) heterocyclyl-X*-, which heterocyclyl is selected from azetidinyl,

tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl, thiomorpholinyl,

thiomorpholinyl 1,1-dioxide, piperidinyl, piperazinyl, tetrahydrothienyl,
tetrahydrothienyl 1,1-dioxide, homopiperidinyl, homopiperazinyl, quinuclidinyl
and tetrahydropyridazinyl (such as 1,4,5,6-tetrahydropyridazin-3-yl);

and wherein R* may be optionally substituted on carbon by one or more R’; and
wherein if a heterocyclyl within R contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R%;
and wherein any heterocyclyl within R” optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulfamoyl, C;_ealkyl, C,¢alkenyl, C,¢alkynyl, C,¢alkoxy, C,¢alkanoyl,
Cialkanoyloxy, N-(C.salkyl)amino, N,N-(C,.salkyl),amino, C,.¢alkanoylamino,
N-(C,alkyl)carbamoyl, N,N-(C,¢alkyl),carbamoyl, C,alkylS(O)4 wherein d is 0 to 2,
Cialkoxycarbonyl, C;salkoxycarbonylamino, N-(C;_salkyl)sulfamoyl,
N,N-(C\alkyl),sulfamoyl and C, salkylsulfonylamino, or R is selected from:

(ai) Cscycloalkyl-X*-;

(bi) phenyl-X*-,

(ci) heterocyclyl-X°-, which heterocyclyl is selected from azetidinyl,

tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl, piperidinyl,

piperazinyl, homopiperidinyl, homopiperazinyl and diazepanyl; and

(di) heteroaryl-X°-, which heteroaryl is selected from furanyl, thienyl, pyrrolyl, 1,3-

oxazolyl, isoxazolyl, 1,3-thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,4-

triazolyl, pyridyl, pyridazinyl, pyrimidinyl and pyrazinyl;
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wherein R’ may be optionally substituted on carbon by one or more R'' selected
from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino; and
wherein if any heterocyclyl in R” contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from R'Z;

and wherein any heterocyclyl within R” optionally bears 1 or 2 oxo substituents;

R® and R'? are independently selected from selected from C,_salkyl, C;_salkanoyl,
Cialkylsulfonyl, C,.salkoxycarbonyl, carbamoyl, N-(C;_ealkyl)carbamoyl and
N,N-(C;_¢alkyl),carbamoyl;

wherein R® and R'> may be optionally substituted on carbon by one or more R"?
selected from halo, hydroxy, cyclopropyl, cyclobutyl, methoxy and ethoxy; and

X!, X%, X4, X5 and X° are independently selected from a direct bond, -O-, -N(Rzz)-,
-C(0)-, -N(R'"*)C(0)- and -C(O)N(R')-; and

R*? and R'* are independently selected from hydrogen or C;_salkyl.
14) R’ is selected from cyano, Csalkyl, Cealkoxy, C;_alkanoylamino, N-(C,ealkyl)-
Ciealkanoylamino, N-(C)alkyl)carbamoyl and N,N-(C,salkyl),carbamoyl,

or R? is selected from:

(i) Ciscycloalkyl-X'-, wherein X' is selected from a direct bond, -N(R'*)C(O)- and

-C(O)N(R')-, and R" is hydrogen or C_salkyl;

(1) heterocyclyl-Xz-, wherein X? is a direct bond, which heterocyclyl is carbon

linked to X* and is a non-aromatic saturated or partially saturated heterocyclyl (for

example a non-aromatic saturated or partially saturated monocyclic 3 to 7

membered heterocyclyl ring containing 1, 2 or 3 heteroatoms selected from

nitrogen, oxygen and sulfur);

(iii) heterocyclyl-X?-, wherein X is -C(O)N(R')- or -N(R')C(0)-, and R is

hydrogen or C)_qalkyl, which heterocyclyl is carbon or nitrogen linked to X* and is

a non-aromatic saturated or partially saturated heterocyclyl (for example a non-

aromatic saturated or partially saturated monocyclic 3 to 7 membered heterocyclyl

ring containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur );

(iv) heterocyclyl-X?-, wherein X is -C(O)-, which heterocyclyl is nitrogen-linked

to X* and is a non-aromatic saturated or partially saturated heterocyclyl containing

at least 1 nitrogen heteroatom (for example a non-aromatic saturated or partially
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saturated monocyclic 3 to 7 membered heterocyclyl ring containing 1 nitrogen

heteroatom and optionally 1 or 2 additional heteroatoms selected from nitrogen,

oxygen and sulfur ; and

(v) heteroaryl-X*-, wherein X is selected from -N(R'*)C(0O)- and -C(O)N(R'?)-,

and R is hydrogen or C,_salkyl, (for example the heteroaryl is a 5- or 6-membered

monocyclic heteroaryl ring or a 9- or 10-membered bicyclic heteroaryl ring,

particularly the heteroaryl is a 5- or 6-membered monocyclic heteroaryl ring

containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and sulfur ),

and wherein R” may be optionally substituted on carbon by one or more R’; and
wherein if a heterocyclyl or heteroaryl within R? contains an -NH- moiety that nitrogen
may be optionally substituted by a group selected from R®;

and wherein any heterocyclyl within R? optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoy],
mercapto, sulfamoyl, C;_salkyl, C,salkenyl, C,¢alkynyl, C;.salkoxy, C;.salkanoyl,
Ciealkanoyloxy, N-(C.alkyl)amino, N,N-(C,salkyl),amino, C, ¢salkanoylamino,
N-(C,salkyl)carbamoyl, N,N-(C,.salkyl),carbamoyl, C,.salkylS(O). wherein ¢ is 0 to 2,
C,alkoxycarbonyl, C, ¢alkoxycarbonylamino, N-(C,_salkyl)sulfamoyl,
N,N-(C,_galkyl),sulfamoyl and C_salkylsulfonylamino, or R’ is selected from:

(ai) Cz.scycloalkyl-X*-;

(bi) phenyl-X*-,

(ci) heterocyclyl-X°-, which heterocyclyl is selected from a 4- to 7-membered

heterocyclyl containing 1, 2 or 3 heteroatoms selected from nitrogen, oxygen and

sulfur, for example, azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl,

morpholinyl, piperidinyl, piperazinyl, homopiperidinyl, homopiperazinyl and

diazepanyl; and

(di) heteroaryl-X°-, which heteroaryl is selected from a 5 or 6-membered

heteroaryl, for example furanyl, thienyl, pyrrolyl, 1,3-oxazolyl, isoxazolyl, 1,3-

thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,4-triazolyl, pyridyl, pyridazinyl,

pyrimidinyl and pyrazinyl;

wherein R’ may be independently optionally substituted on carbon by one or more
R''; and wherein if any heterocyclyl or heteroaryl in R, contains an -NH- moiety that

nitrogen may be optionally substituted by a group selected from R'?;
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and wherein any heterocyclyl within R” optionally bears 1 or 2 oxo substituents;

R® and R'? are independently selected from selected from C,alkyl, C;alkanoyl,
Cjsalkylsulfonyl, C)salkoxycarbonyl, carbamoyl, N-(C,_salkyl)carbamoyl,
N,N-(C,.salkyl),carbamoyl, benzyl, benzyloxycarbonyl, benzoyl and phenylsulfonyl;

wherein R® and R'> may be optionally substituted on carbon by one or more R';

X*, X° and X° are independently selected from a direct bond, -O-, -N(R*)-, -C(0)-,
NR'HC(0)-, -C(ON(R')-, -8(0)e-, -SON(RP)-, -N(R"*)SO;-, -N(R'*)CON(R"")-, -
OC(R'®),-, -SC(R"),- and -N(R*)C(R*"),-;

R'",R"” R R",R" R'" R*, R* and R are independently selected from
hydrogen or C,alkyl and ¢ is 0 to 2; and

R'' and R" are independently selected from halo, nitro, cyano, hydroxy,
trifluoromethoxy, trifluoromethyl, amino, carboxy, carbamoyl, mercapto, sulfamoy],
methyl, ethyl, cyclopropyl, cyclobutyl, methoxy, ethoxy, acetyl, acetoxy, methylamino,
ethylamino, dimethylamino, diethylamino, N-methyl-N-ethylamino, acetylamino,
N-methylcarbamoyl, N-ethylcarbamoyl, N, N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
N-methyl-N-ethylcarbamoyl, methylthio, ethylthio, methylsulfinyl, ethylsulfinyl, mesyl,
ethylsulfonyl, methoxycarbonyl, ethoxycarbonyl, N-methylsulfamoyl, N-ethylsulfamoyl,
N,N-dimethylsulfamoyl, N, N-diethylsulfamoyl and N-methyl-N-ethylsulfamoyl.
(15)  R’is selected from cyano, trifluoromethoxy, trifluoromethyl, C,_galkyl, C).salkoxy,
Cisalkanoylamino, N-(C,salkyl)C,.salkanoylamino, N-(C,.salkyl)carbamoyl and
N,N-(C,_salkyl),carbamoyl, each of which may be optionally substituted on carbon by one
or more R7;

or R? is selected from:

(i) Cicycloalkyl-X'-, wherein X' is selected from a direct bond, -O-,

N(R'"C(0)- and -C(O)N(R'?)-, and R' is hydrogen or C,_4alkyl;

(i1) heterocyclyl-Xz-, wherein X? is a direct bond, which heterocyclyl is carbon

linked to X* and is selected from azetidinyl, tetrahydrofuranyl, tetrahydropyranyl,

pyrrolidinyl, morpholinyl, thiomorpholinyl, thiomorpholinyl 1,1-dioxide,

piperidinyl, piperazinyl, tetrahydrothienyl, tetrahydrothienyl 1,1-dioxide,

homopiperidinyl, homopiperazinyl, quinuclidinyl and tetrahydropyridazinyl (such

as 1,4,5,6-tetrahydropyridazin-3-yl); and
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which cycloalkyl or heterocyclyl may be optionally substituted on carbon by one or more
R’; and wherein if a heterocyclyl within R” contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R%;

and wherein any heterocyclyl within R? optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoy],
mercapto, sulfamoyl, C,.salkyl, C,alkenyl, C,salkynyl, C).alkoxy, C.salkanoyl,
Cialkanoyloxy, N-(C.salkyl)amino, N,N-(C,.alkyl),amino, C.salkanoylamino,
N-(C,salkyl)carbamoyl, N,N-(C,alkyl),carbamoyl, C,salkylS(O)4 wherein d is 0 to 2,
Cialkoxycarbonyl, C; ¢alkoxycarbonylamino, N-(C, salkyl)sulfamoy]l,
N,N-(C,_salkyl),sulfamoyl and C_salkylsulfonylamino, or R’ is selected from:

(ai) Cascycloalkyl-X*-;

(bi) phenyl-X*-,

(ci) heterocyclyl-X°-, which heterocyclyl is selected from azetidinyl,

tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl, piperidinyl,

piperazinyl, homopiperidinyl, homopiperazinyl and diazepanyl; and

wherein R’ may be independently optionally substituted on carbon by one or more
R'' selected from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl, methoxy,
ethoxy, methylamino, ethylamino, dimethylamino, diethylamino and
N-methyl-N-ethylamino; and wherein if any heterocyclyl in R” contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R'%;

and wherein any heterocyclyl or cycloalkyl within R” optionally bears 1 or 2 oxo
substituents;

R® and R'? are independently selected from selected from C,alkyl, C;salkanoyl,
Ciealkylsulfonyl, C;.salkoxycarbonyl, carbamoyl, N-(C;_salkyl)carbamoyl and
N,N-(Cy_salkyl),carbamoyl;

wherein R® and R'> may be optionally substituted on carbon by one or more R"
selected from halo, hydroxy, cyclopropyl, cyclobutyl, methoxy and ethoxy;

X* and X° are independently selected from a direct bond, -O-, -N(R*?)-, -C(O)-,
N(R'HC(0)- and -C(O)N(R'")-; and

R*? and R'* are independently selected from hydrogen or C)_galkyl.

(16) R’ is selected from cyano, Cysalkyl and C)galkoxy, wherein C)_galkyl and

Csalkoxy may be optionally substituted on carbon by one or more R;
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or R? is selected from:

(1) C3_7cycloalky1-X'-, wherein X' is selected from a direct bond, -O-,

-N(R'HC(0)- and -C(O)N(R")-, and R'* is hydrogen or C_salkyl;

(i1) heterocyclyl-Xz-, wherein X? is a direct bond, which heterocyclyl is carbon

linked to X* and is selected from azetidinyl, tetrahydrofuranyl, tetrahydropyranyl,

pyrrolidinyl, morpholinyl, thiomorpholinyl, thiomorpholinyl 1,1-dioxide,

piperidinyl, piperazinyl, tetrahydrothienyl, tetrahydrothienyl 1,1-dioxide,

homopiperidinyl, homopiperazinyl, quinuclidinyl and tetrahydropyridazinyl (such

as 1,4,5,6-tetrahydropyridazin-3-yl); and
which cycloalkyl or heterocyclyl may be optionally substituted on carbon by one or more
R’; and wherein if a heterocyclyl within R? contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R®;

and wherein any heterocyclyl within R? optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, nitro, cyano, hydroxy, amino, carboxy, carbamoyl,
mercapto, sulfamoyl, C;_galkyl, C,alkenyl, C,¢alkynyl, C,.salkoxy, Ci.salkanoyl,
Cialkanoyloxy, N-(C.salkyl)amino, N,N-(C,.salkyl),amino, C, salkanoylamino,
N-(C,alkyl)carbamoyl, N,N-(C,alkyl),carbamoyl, C,salkylS(O)4 wherein d is 0 to 2,
Cjsalkoxycarbonyl, C;¢alkoxycarbonylamino, N-(C,salkyl)sulfamoyl,
N,N-(C)_salkyl),sulfamoyl and C,_salkylsulfonylamino, or R is selected from:

(ai) Cz.scycloalkyl-X*-;

(bi) phenyl-X*-,

(ci) heterocyclyl-X-, which heterocyclyl is selected from azetidinyl,

tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl, piperidinyl,

piperazinyl, homopiperidinyl, homopiperazinyl and diazepanyl;

wherein R’ may be independently optionally substituted on carbon by one or more
R'! selected from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl, methoxy,
ethoxy, methylamino, ethylamino, dimethylamino, diethylamino and
N-methyl-N-ethylamino; and wherein if any heterocyclyl in R” contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R'?;

and wherein any heterocyclyl or cycloalkyl within R” optionally bears 1 or 2 oxo

substituents;
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R* and R'? are independently selected from selected from C, salkyl, C,salkanoyl,
Cisalkylsulfonyl, C;.salkoxycarbonyl, carbamoyl, N-(Ci.salkyl)carbamoyl and
N,N-(C,_salkyl),carbamoyl;

wherein R® and R'> may be optionally substituted on carbon by one or more R"?

s selected from halo, hydroxy, cyclopropyl, cyclobutyl, methoxy and ethoxy;

X* and X° are independently selected from a direct bond, -O-, -N(R*)-, -C(O)-,
N(R'")C(0)- and -C(O)N(R')-;

R*? and R'* are independently selected from hydrogen or Cj_galkyl.
a7 R’ is selected from cyano, C;alkyl and C,_¢alkoxy, wherein C; salkyl and

10 Cpealkoxy may be optionally substituted on carbon by one or more R;

or R? is selected from:

(i) Ciscycloalkyl-X'-, wherein X' is selected from a direct bond, -O-,

N(R'")C(0)- and -C(O)N(R'?)-, and R' is hydrogen or C,_4alkyl;

(ii) heterocyclyl-X?-, wherein X is a direct bond, which heterocyclyl is carbon

15 linked to X* and is selected from azetidinyl, tetrahydrofuranyl, tetrahydropyranyl,

pyrrolidinyl, morpholinyl, thiomorpholinyl, thiomorpholinyl 1,1-dioxide,

piperidinyl, piperazinyl, tetrahydrothienyl, tetrahydrothienyl 1,1-dioxide,
homopiperidinyl, homopiperazinyl, quinuclidinyl and tetrahydropyridazinyl (such
as 1,4,5,6-tetrahydropyridazin-3-yl); and

20 which cycloalkyl or heterocyclyl may be optionally substituted on carbon by one or more
R’; and wherein if a heterocyclyl within R” contains an -NH- moiety that nitrogen may be
optionally substituted by a group selected from R%;

and wherein any heterocyclyl within R* optionally bears 1 or 2 oxo substituents;

R’ is selected from halo, hydroxy, amino, carbamoyl, C;salkyl, C3scycloalkyl,

25 Cpealkoxy, Csalkanoyl, N-(C,_salkyl)amino, N,N-(C,_salkyl),amino,
N-(C,alkyl)carbamoyl, N,N-(C;.salkyl),carbamoyl, Cs.scycloalkyl and heterocyclyl,
which heterocyclyl is selected from azetidinyl, tetrahydrofuranyl, tetrahydropyranyl,
pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, homopiperidinyl, homopiperazinyl and
diazepanyl,

30 and wherein R’ may be independently optionally substituted on carbon by one or
more R'' selected from halo, amino, hydroxy, methyl, ethyl, cyclopropyl, cyclobutyl,

methoxy, ethoxy, methylamino, ethylamino, dimethylamino, diethylamino and
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N-methyl-N-ethylamino; and wherein if any heterocyclyl in R” contains an -NH- moiety
that nitrogen may be optionally substituted by a group selected from R'?;

and wherein any heterocyclyl or cycloalkyl within R’ optionally bears 1 or 2 oxo
substituents;

5 R® and R'? are independently selected from selected from Cy_salkyl, C,salkanoyl,
Cisalkylsulfonyl, C;.salkoxycarbonyl, carbamoyl, N-(C,_salkyl)carbamoyl and
N,N-(C,.salkyl),carbamoyl;

wherein R® and R'? may be optionally substituted on carbon by one or more R"*
selected from halo, hydroxy, cyclopropyl, cyclobutyl, methoxy and ethoxy; and

10 R'isselected from hydrogen or Cy.galkyl.
(18)  R?is selected from cyano, methyl, methoxy, cyclopropyl, which methyl may be
optionally substituted on carbon by one or more R’; or

R’ is C.qalkyl (preferably methyl, ethyl, isopropyl, isobutyl or tert-butyl), which
Ci4alkyl may be optionally substituted by 1, 2 or 3 halo, hydroxy or methoxy groups; or

15 R? is heterocyclyl-X?-, wherein X is a direct bond, which heterocyclyl is carbon
linked to X* and is selected from tetrahydropyranyl, piperidinyl and piperazinyl which
heterocyclyl may be optionally substituted on carbon by one or more R’ and wherein if a
heterocyclyl within R? contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from R®; and wherein any heterocyclyl within R? optionally bears an

20 OXo substituents;

R is selected from N-(Cgalkyl)carbamoyl or N,N-(C,_salkyl),carbamoyl, or R™
is heterocyclyl-X’-, which heterocyclyl is selected from pyrrolidinyl, morpholinyl,
piperidinyl, piperazinyl and diazepanyl;

wherein R™ may be optionally substituted on carbon by one or more R'' selected

25 from methyl, methoxy, methylamino, dimethylamino, diethylamino; and R™ may be
optionally substituted on nitrogen by methyl;

R™ is methyl or acetyl;

R® is selected from selected from methyl, ethyl, acetyl, methyl, methoxycarbonyl,
carbamoyl, N-(methyl)carbamoyl and N, N-(methyl),carbamoy];

30 X is —=C(0)- or -C(O)NR'*;and
R' is hydrogen, methyl or ethyl.
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(19) R”is selected from cyano, methyl, methoxy, cyclopropyl, which methyl may be
optionally substituted on carbon by one or more R’; or

R? is heterocyclyl-X?-, wherein X? is a direct bond, which heterocyclyl is carbon
linked to X? and is selected from tetrahydropyranyl, piperidinyl and piperazinyl which
heterocyclyl may be optionally substituted on carbon by one or more R” and wherein if a
heterocyclyl within R contains an -NH- moiety that nitrogen may be optionally substituted
by a group selected from R®; and wherein any heterocyclyl within R optionally bears an
0X0 substituents;

R is selected from N-(Cgalkyl)carbamoyl or N,N-(C,_alkyl),carbamoyl, or R™
is heterocyclyl-X>-, which heterocyclyl is selected from pyrrolidinyl, morpholinyl,
piperidinyl, piperazinyl and diazepanyl;

wherein R” may be optionally substituted on carbon by one or more R'' selected
from methyl, methoxy, methylamino, dimethylamino, diethylamino; and R™ may be
optionally substituted on nitrogen by methyl;

R® is selected from selected from methyl, ethyl, acetyl, methyl, methoxycarbonyl,
carbamoyl, N-(methyl)carbamoyl and N,N-(methyl),carbamoyl;

wherein X° is —C(0)- or -C(O)NR'*;and

R'* is hydrogen, methyl or cthyl.

(20) R?is selected from Cj.4alkyl (optionally substituted by 1, 2 or 3 halo, hydroxy or
Ci.4alkoxy), C.salkoxy, cyano, cyclopropyl, C;.salkylaminocarbonyl, N,N-(C;.
salkyl),amino carbonyl; or

R” is a heterocyclic ring selected from piperidyl, piperazinyl and tetrahydropyranyl
which ring is itself optionally substituted by methyl or acetyl and optionally bears an oxo
substituent; or

R? is 2-oxoethyl optionally substituted (preferably at the 2-position) by a
heterocyclic ring selected from pyrrolidinyl, piperidyl, piperazinyl, morpholino and 1,4-
diazepanyl which ring itself is optionally substituted by methyl, methylamino, or
dimethylamino; or
R? is carbamoylmethyl optionally substituted on nitrogen by 2-methoxyethyl, 2-
dimethylaminoethyl, 3-dimethylaminopropyl, piperidyl or 1-methylpiperidyl, and which
carbamoylmethyl is further optionally substituted on nitrogen by methyl.

(21)  R’is selected from methyl, methoxy, cyano and cyclopropyl; or
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R? is a heterocyclic ring selected from piperidyl, piperazinyl and tetrahydropyranyl
which ring is itself optionally substituted by methyl or acetyl and optionally bears an oxo
substituent; or

R? is 2-oxoethyl optionally substituted (preferably at the 2-position) by a
heterocyclic ring selected from pyrrolidinyl, piperidyl, piperazinyl, morpholino and 1,4-
diazepanyl which ring itself is optionally substituted by methyl, methylamino, or
dimethylamino; or

R? is carbamoylmethyl optionally substituted on nitrogen by 2-methoxyethyl, 2-
dimethylaminoethyl, 3-dimethylaminopropyl, piperidyl or 1-methylpiperidyl, and which
carbamoylmethyl is further optionally substituted on nitrogen by methyl.

(22) R%is selected from methyl, ethyl, isopropyl, isobutyl, tert-butyl, difluoromethyl,
trifluoromethyl, methoxymethyl, 2-hydroxyethyl, methoxy, cyano, cyclopropyl,
methylaminocarbonyl, dimethylaminocarbonyl, piperid-4-yl, 1-methylpiperid-4-yl, 1-
acetylpiperid-4-yl, piperid-3-yl, 6-oxopiperidin-3-yl, 1-methylpiperazin-4-yl,
tetrahydropyran-4-yl, 2-oxo-2-pyrrolidin-1-ylethyl, 2-(3-methylaminopyrrolidin-1-yl)-2-
oxoethyl, 2-(4-dimethylaminopiperid-1-yl)-2-oxoethyl, 2-(4-methylpiperazin-1-yl)-2-
oxoethyl, 2-morpholino-2-oxoethyl, 2-(4-methyl-1,4-diazepan-1-yl)-2-oxoethyl, 2-{N-[2-
(dimethylamino)ethyl]amino }-2-oxoethyl, 2-{N-[3-(dimethylamino)propyl]amino }-2-
oxoethyl, 2-[N-(2-methoxyethyl)amino]-2-oxoethyl, 2-[N-(2-methoxyethyl)-N-
methylamino]-2-oxoethyl and 2-[methyl-(1-methylpiperid-4-yl)amino]-2-oxoethyl.

(23) R%is selected from methyl, methoxy, cyano, cyclopropyl, piperid-4-yl, 1-
methylpiperid-4-yl, 1-acetylpiperid-4-yl, piperid-3-yl, 6-oxopiperidin-3-yl, 1-
methylpiperazin-4-yl, tetrahydropyran-4-yl, 2-oxo-2-pyrrolidin-1-ylethyl, 2-(3-
methylaminopyrrolidin-1-yl)-2-oxoethyl, 2-(4-dimethylaminopiperid-1-yl)-2-oxoethyl, 2-
(4-methylpiperazin-1-yl)-2-oxoethyl, 2-morpholino-2-oxoethyl, 2-(4-methyl-1,4-diazepan-
1-yl)-2-oxoethyl, 2-{N-[2-(dimethylamino)ethyl]amino}-2-oxoethyl, 2- {N-[3-
(dimethylamino)propyl]amino}-2-oxoethyl, 2-[N-(2-methoxyethyl)amino]-2-oxoethyl, 2-
[N-(2-methoxyethyl)-N-methylamino]-2-oxoethyl and 2-[methyl-(1-methyl-4-
piperidyl)amino]-2-oxoethyl.

(24) R’is methyl.

(25) nisl1,2or3.

(26) nis2or3.
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27) nislor2.

(28) nis3
(29) nis2
(30) nisl.

s (31) RingQ is selected from pyrazole and imidazole.

(32) RingQ is selected from:

% Z “NH 61\1 Z N HN% NINH
H_é ' o

—N

) and

wherein W shows the point of attachment of ring Q to the NH group in formula I.

(33) RingQ is selected from

% Z “NH NN

/ / /

N—N —N N

H H
and

)

wherein W shows the point of attachment of ring Q to the NH group in formula I.

(34) Ring Q is selected from

X

Z N HN N “NH
N—L/ \—\ \—/
H , and

wherein ~"W shows the point of attachment of ring Q to the NH group in formula I.

15 (35) RingQis

/

z
N—N

wherein ~™W shows the point of attachment of ring Q to the NH group in formula 1.

(36) RingQis
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NH
/

I

wherein ~™"W shows the point of attachment of ring Q to the NH group in formula 1.

(37) RingQis

=
IZ\Z

wherein ~™W shows the point of attachment of ring Q to the NH group in formula I.

(38) RingQis

z

IL}—é

wherein ~W shows the point of attachment of ring Q to the NH group in formula I.

As will be appreciated ring Q in (31) to (38) above is optionally substituted by n R
groups as hereinbefore defined, for example n and R? are as defined in any of (10) to (30)
above.

(39) The group in formula I of the formula:

is selected from 1,3-dimethylpyrazol-4-yl, 5S-methoxy-2-methylpyrazol-3-yl, 1-
methylpyrazol-4-yl, 1,5-dimethylpyrazol-3-yl, 1-(1-methylpiperid-4-yl)pyrazol-4-yl,
1-(2-0x0-2-pyrrolidin-1-ylethyl)pyrazol-4-yl, 1-[2-(4-methyl-1,4-diazepan-1-yl)-2-oxo-
ethyl]pyrazol-4-yl, 1-(2-morpholino-2-oxo-ethyl)pyrazol-4-yl, 1-{2-[2-
methoxyethyl(methyl)amino]-2-oxoethyl} pyrazol-4-yl, 1-[2-(4-methylpiperazin-1-yl)-2-
oxoethyl]pyrazol-4-yl, 2,5-dimethylpyrazol-3-yl, 1-(1-acetylpiperid-4-yl)pyrazol-4-yl, 1-
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tetrahydropyran-4-ylpyrazol-4-yl, 5-methyl-1H-pyrazol-3-yl, 5-cyclopropyl-1H-pyrazol-3-
yl, 1-methylimidazol-4-yl, 1-(piperdin-4-yl)pyrazol-4-yl, 1-(1-methylpiperid-4-yl)pyrazol-
4-yl, 1-[N-(2-methoxyethyl)carbamoylmethyl]pyrazol-4-yl, 1-[N-(2-methoxyethyl)-N-
methylcarbamoylmethyl]pyrazol-4-yl, 1-[N-(2-
dimethylaminoethyl)carbamoylmethyl]pyrazol-4-yl, 1-(2-morpholino-2-oxoethyl)pyrazol-
4-yl, 1-(piperid-3-yl)pyrazol-4-yl, 1-[2-[methyl(1-methylpiperid-4-yl)amino]-2-oxo-
ethyl]pyrazol-4-yl, 1-[2-(4-dimethylaminopiperidin-1-yl)-2-oxocthyl]pyrazol-4-yl, 1-
[(3R)-6-0oxopiperidin-3-yl]pyrazol-4-yl, 1-[N-(3-
dimethylaminopropyl)carbamoylmethyl]pyrazol-4-yl and 1-[2-(3-methylaminopyrrolidin-
1-yl)-2-oxoethyl]pyrazol-4-yl.

The group in formula I of the formula:

>

HN

(RY)

n
is additionally selected from 1,5-dimethylpyrazol-4-yl, 1-ethyl-3-methylpyrazol-4-yl, 1-
isobutylpyrazol-4-yl, 1-ethylpyrazol-4-yl, 1,3,5-trimethylpyrazol-4-yl, 1-isopropylpyrazol-
4-yl, 1-methyl-3-trifluoromethylpyrazol-4-yl, 1,3-dimethylpyrazol-5-yl, 1-methylpyrazol-
5-yl, 1-methyl-3-cyclopropylpyrazol-5-yl, 1-ethylpyrazol-5-yl, 1-tertbutyl-3-ethyl-4-
methylpyrazol-5-yl, 1-piperidin-4-ylpyrazol-3-yl, 4-cyano-5-(4-methylpiperazidin-1-
yDpyrazol-3-yl, 1-methylpyrazol-3-yl, 1-ethylpyrazol-3-yl, 1-methyl-3-methoxypyrazol-5-
yl, 3-methylpyrazol-4-yl, 1-methyl-3-methoxypyrazol-4-yl, 1-methyl-3-cyanopyrazol-4-yl,
1-methyl-3-(methoxymethyl)pyrazol-4-yl, 1-methyl-3-(methylaminocarbonyl)pyrazol-4-yl,
1-methyl-3-(dimethylaminocarbonyl)pyrazol-4-yl, 1-(2-hydroxyethyl)pyrazol-4-yl, 1-
difluoromethyl-3-methylpyrazol-4-yl and 1-isopropyl-3-methylpyrazol-4-yl.

(40) The group in formula I of the formula:
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>3

HN

(R%)

n
is 1,3-dimethylpyrazol-4-yl, 1,3-dimethylpyrazol-5-yl or 1,3,5-trimethylpyrazol-4-yl.
(41) R’is selected from hydrogen, hydroxy, C;_salkyl and C;_jalkoxy.
(42) R’is selected from hydrogen and C_salkyl.

s (43) R’isselected from hydroxy and C)_qalkoxy (particularly R* is C)_4alkoxy such as
methoxy).
(44) R’is Cialkyl.
(45) R’ is methyl.
(46) R’ is hydrogen.

10 (@7) R’isCjalkyl and R” is hydrogen.
48) R’is C,alkoxy.
(49) R’ is methoxy.
(50) R’is cthoxy.
(51) R’is Cjalkoxy and R* is hydrogen.

15 (52) R’is methoxy and R* is hydrogen.
(53) R’is ethoxy and R* is hydrogen.
(54) R’is methoxy and R* is methyl.
(55) R%is sclected from hydroxy and C)_salkoxy (particularly R’ is C;_salkoxy such as
methoxy) and R* is selected from hydrogen and C)_salkyl.

20 (56) R’and R are both hydrogen.
(57) R’and R” are both independently C,_salkyl.
(58) R’ is methyl and R” is hydrogen.
(59) R'is hydrogen.
(60) R*is methyl.

25 (61) The C(O)NR’R? group together with the carbon atom to which it is attached and the

R’ group together with the carbon atom (at the 3-position on the phenyl ring) form a
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heterocyclic ring fused to the phenyl ring such that the aniline at the 4-position on the

pyridine ring in Formula I is of the formula:

R6
& o
5a

3

R A N _R
R )
(X);
RS
wherein:
5 R*, R®, R® R and R® have any of the values defined herein;
fisOor1;

Xis selected from —O-, -S-, -S(0)-, -S(0,)-, -N(R*)-, -OCH,-, -SCH;-, -S(O)CH,-, -
S(02)CH,-, -N(R*)CH,-, -CH,- and —(CH,),- wherein R* is selected from hydrogen,
Ci4alkyl, Cy_4alkanoyl, C,_salkylsulfonyl, C,_jalkoxycarbonyl, carbamoy],

10 N-(Cj.salkyl)carbamoyl and N,N-(C,_4alkyl)carbamoy];

and wherein ring A may be optionally substituted on carbon by one or more R*
selected from Cj_4alkyl, C,.4alkoxy, halo, cyano, hydroxy and oxo (preferably C;_salkyl
such as methyl).

As will be realised when f'is 0, ring A is a 5S-membered heterocyclyl ring such that

15 the aniline at the 4-position on the pyridine ring in Formula I is of the formula:

RG
5a

R

5b

(62) The C(ONR’R* group together with the carbon atom to which it is attached and the
R group together with the carbon atom to which it is attached (at the 3-position on the
phenyl ring) form a heterocyclic ring fused to the phenyl ring such that the aniline at the 4-

20 position on the pyridine ring in Formula I is of the formula:
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/
é’(\N o) xf(\N/ 0 0
RSb /R3 R5b RSa /RS
N N—R? N
5a 5a 5b /
R
R 5 J R and 5 O
R R® R

wherein the heterocyclic ring so formed by the C(O)NR’R? ring member may be
optionally substituted on carbon by one or more R* selected from C)_salkyl, C;_4alkoxy,
halo, cyano, hydroxy and oxo; and R*, R’ R, R® and R® have any of the values defined
herein.
(63) The C(O)NR3R4 group together with the carbon atom to which it is attached and the
R group together with the carbon atom to which it is attached (at the 3-position on the
phenyl ring) form a heterocyclic ring fused to the phenyl ring such that the aniline at the 4-

position on the pyridine ring in Formula I is of the formula:

R6
& o
5a

R _R®

5b

RS

wherein the heterocyclic ring so formed by the C(O)NR’R* ring member may be
optionally substituted on carbon by one or more R* as defined herein and R*, R, R®, R>®
and R® have any of the values defined herein.
(64) The C(ONR’R* group together with the carbon atom to which it is attached and the
R’ group together with the carbon atom to which it is attached (at the 3-position on the
phenyl ring) form a heterocyclic ring fused to the phenyl ring such that the aniline at the 4-

position on the pyridine ring in Formula I is of the formula:
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N 0

5a
N—R
5b

5

R

wherein the heterocyclic ring so formed by the C(O)NR’R* ring member may be optionally
substituted on carbon by one or more R* as defined herein and R?, R® , R*, R*® and R®
have any of the values defined herein.

(65) The C(O)NR’R’ group together with the carbon atom to which it is attached and the
R’ group together with the carbon atom to which it is attached (at the 3-position on the
phenyl ring) form a heterocyclic ring fused to the phenyl ring such that the aniline at the 4-

position on the pyridine ring in Formula I is of the formula:

R* _R

wherein the heterocyclic ring so formed by the C(O)NR’R* ring member may be optionally
substituted on carbon by one or more R** as defined herein and R?, R®, R® R* and R®
have any of the values defined herein.

(66) R’ is hydrogen, halo, cyano, sulfamoyl, sulfonylamino, C;_salkyl, C;4alkoxy, C).
salkylthio or heterocyclyl-Xg- wherein X is a direct bond and which heterocyclyl is
selected from azetidinyl, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl,
piperidinyl, piperazinyl, homopiperidinyl and homopiperazinyl and wherein heterocyclyl
may be optionally substituted on carbon by one or more groups selected from halo, amino,
hydroxy, methyl, ethyl, prop-2-yl, cyclopropyl, cyclobutyl, methoxy, ethoxy,
methylamino, ethylamino, dimethylamino, diethylamino and N-methyl-N-ethylamino ; and
wherein if a heterocyclyl contains an -NH- moiety that nitrogen may be optionally
substituted by a group selected from C)_salkyl, C)_4alkanoy<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>