10

15

20

25

WO 2013/055645 PCT/US2012/059282

What is claimed is:

1. A compound of the general Formula [
RE RS
iy R
" / /‘xz
R2
NT SN
1

and stercoisomers and pharmaceutically acceptable salif and solvates thereof, wherein:
X'is N or CR*™;
X?is N or CR™;
R' is hetAr, hetAr’, hetAr’, Ar/ Ar%, (3-6C)cycloalkyl or N-(1-3C
alkylpyridinonyl;

hetAr' is a 5 membered heteroaryl ying having 1-3 ring heteroatoms independently
selected from N, O and S and optiondlly substituted with one or more substituents
independently selected from halogen, #1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl,
trifluoro(1-6C)alkyl, (1-4C alkoxy)}1-6C)alkyl, trimethylsilyl(1-4C alkoxy)(1-6C)alkyl,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc*(1-2C)alkyl, hetAr*(1-2C)alkyl
and (1-4C alkylsulfonyl)(1-6C

hetCyc® is a 6 membgted heterocycle having 1-2 ring heteroatoms independently
sclected from N and O and fs optionally substituted with (1-6C)alkyl;

hetAr® is a 6 me

hetAr® is a

ered heteroaryl having 1-2 ring nitrogen atoms;
‘membered Dbicyclic partially unsaturated or fully unsaturated
heterocyclic ring haying 3 ring nitrogen atoms and optionally substituted with one or more
substituents indepgndently selected from (1-6C)alkyl;

hetAr’ i a 6 membered heteroaryl having 1-2 ring nitrogen atoms and optionally
substituted
hetCyc” and (1-6C)alkoxy;

ith one or more substituents independently selected from (1-6C)alkyl,
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Ar' is phenyl substituted with a substituent selected from halogkn, hetCyc®,
hetCyc, hetAr®, trifluoro(1-6C)alkyl and (1-6C)alkoxy;

hetCyc® is a 6 membered heterocycle having 1-2 ring heteroatofs independently
selected from N and O and optionally substituted with one oy more substituents
independently selected from (1-6C)alkyl,

hetCyc? is an 8-membered bridged heterocyclic ring haviig 1-2 ring heteroatoms
independently selected from N and O;

hetAr® is a 5-membered heteroaryl ring having 1/2 ring nitrogen atoms and
optionally substituted with one or more substituents independently selected from (1-
6C)alkyl;

Ar’ is a benzo ring fused to a 5-6 membergd azacyclic ring and is optionally
substituted with one or more substituents independetly selected from (1-6C)alkyl;

R? is hydrogen, halogen, (1-4C)alkyl, CF+/CN, or (3-4C)cycloalkyl;

R®, R™ and R* are independently hydybgen, (1-6C)alkyl, CFs, F, Cl, CN or (3-
6C)cycloalkyl,

R* is hydrogen, and

R’ is hydrogen, (3-6C)cycloalky¥(optionally substituted by one or more halogens),
(3-6C)cycloalkylCHz- (optionally subgtituted by one or more halogens), (1-6C)alkyl, a 4-6
membered heterocycle having 1-2 ping heteroatoms independently sclected from N, O and
S, or phenyl optionally substituted with one or more halogens,

or R* and R’ together whth the carbon atom to which they are attached form a 4- or
5-membered azacyclic ring ghbstituted with a substituent selected from fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, triflugro(1-6Clalkyl, (1-6Calkyl})C(=0)O-, -SO,R", (1-6C)alkyl, (1-
6Calkyl)C(=0)-, phenytC(=0)-, cyclopropyl-C(=0)-, (1-6C alkyl)NHC(=0)-, di(1-6C
alky)NC(=0)-, or cygno(1-6Calkyl),

or R* and

membered carbgeyclic ring optionally substituted with one or more subsitutents

together with the carbon atom to which they are attached form a 3-6-

independently Aelected from methyl and halogen;

R® # H, fluoro(1-3Calkyl, difluoro(1-3C)alkyl triflucro(1-3Clalkyl,  (3-
6C)cyclo , cyclopropylamino, cyclopropylmethyl, (1-6C)alkyl, or a 5-membered
heteroagyl having 1-2 ring heteroatoms independently selected from N, O and S, wherein
said A-membered heteroaryl is optionally substituted with one or more substituents

indépendently sclected from (1-6C)alkyl; and
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6C)alkyl, difluoro(1-6Clalkyl, ftrifluoro(1-6C)alkyl, (3-6C cycloallyl)(1-3C)alkyl,
hydroxy(1-6C)alkyl, (1-3C alkoxy)(1-6C)alkyl, (1-3C alkylsufanyl)(1£3C)alkyl, (1-3C
alky)OC(=0)(1-3Calkyl, carboxy(1-6C)alkyl, fluoro(2-6C)alkenil, difluoro(2-
6C)alkeny! or (1-6C)alkylC(=0)CH,-.

2. A compound according to claim 1, wherein;

R! is hetAr', hetAr’, hetAr, Ar', ArY, (3-6Gjcycloalkyl, or N-(1-3C
alkyl)pyridinonyl;

hetAr' is a 5 membered heteroaryl ring having 1-3 £ing heteroatoms independently
selected from N, O and S and optionally substitute¢ with one or more substituents
independently selected from halogen, (1-6C)alkyl, flupro(1-6C)alkyl, difluoro(1-6C)alkyl,
triftuoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, trfmethylsilyl{(1-4C alkoxy)(1-6C)alkyl,
(3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc'(1-2C)alkyl, hetAr’(1-2C)alkyl
and (1-4C alkylsulfonyl)(1-6C alkyl);

hetCyc® is a 6 membered heterocyclg having 1-2 ring heteroatoms independently
selected from N and O and is optionally supstituted with (1-6C)alkyl;

hetAr® is a 6 membered heteroaryl having 1-2 ring nitrogen atoms;
hetAr® is a 9-membered bifyclic partially unsaturated or fully unsaturated
en atorns and optionally substituted with one or more
from (1-6C)alkyl;

hetAr’ is a 6 membered heteroaryl having 1-2 ring nitrogen atoms and optionally

heterocyclic ring having 3 ring nitr
substituents independently select
substituted with one or re substituents independently selected from (1-6C)alkyl,
hetCyc® and (1-6C)alkoxy;
hetCyc® is a Gfmembered heterocycle having 1-2 ring nitrogen atoms and
optionally substitute with one or more substituents independently selected from (1-
6C)alkyl;
Ar' is pienyl substituted with a substituent selected from halogen, hetCyc’,
hetCyc?, hetAry, trifluoro(1-6C)alkyl and (1-6C)alkoxy;
hetCyfc” is a 6 membered heterocycle having 1-2 ring heteroatoms independently
selected flom N and O and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl;
hetCycd is an 8-membered bridged heterocyclic ring having 1-2 ring heteroatoms

indépendently selected from N and O;
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hetAr” is a 5-membered heteroaryl ring having 1-2 ring nitroged atoms and
optionally substituted with one or more substituents independently selécted from (1-
6C)alkyl;

Ar’ is a benzo ring fused to a 5-6 membered azacyclic rind and is optionally
substituted with one or more substituents independently selected froph (1-6C)alkyl;

R? is hydrogen, halogen, (1-4C)alkyl, CF3, CN, or (3-4C)c cloalkyl;

R’ and R™ are independently hydrogen, (I-6C)alkyl/ CF;, F, Cl, CN or (3-
6C)cycloalkyl,

R is hydrogen, and

R’ is hydrogen, (3-6C)cycloalkyl (optionally subgtituted by one or more halogens)
or (3-6C)cycloalkylCH,- (optionally substituted by ong or more halogens),

or R* and R’ together with the carbon atom 6 which they are attached form a 4- or
S-membered azacyclic ring substituted with a subgtituent selected from fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-6¢€alkyl)C(=0)0O- and -SO,R";

R® is fluoro(1-3C)alkyl, difluorg{1-3C)alkyl trifluoro(1-3C)alkyl, or (3-
6C)cycloalkyl; and

R® is (1-6Calkyl, (2-6C)alkeflyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(l-
6C)alkyl, difluoro(1-6C)alkyl, triffuoro(1-6C)atkyl, (3-6C cycloalkyl)(1-3C)alkyl,
hydroxy(1-6Calkyl, (1-3C alkoxy)(1-6C)alkyl, (1-3C aikylsufanyl)}(1-3C)alkyl, (1-3C
alky)OC(=0)(1-3C)alkyl or carbgxy(1-6C)alkyl.

3. A compound acgbrding to claim 1 or 2, wherein R’ is hetAr'.

4.

2C)alkyl, hetAr*(f-2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyi).

compound according to claim 4, wherein hetAr' is pyrazol-4-yl

-6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc*(i-
1, hetAr*(1-2C)alkyl and (1-4C alkylsuifonyl)(1-6C alkyl).
6. A compound according to claim 5, wherein hctAr' is pyrazol-d-yl

tionally substituted with a substituent selected from (1-6C)alkyl.

105



10

15

20

25

30

WO 2013/055645 PCT/US2012/059282

7. A compound according to claim 1 or 2, wherein R is hetAr?.
8. A compound according to claim 1 or 2, wherein R! is hetAr’
9. A compound according to claim 1 or 2, wherein R' is sclegted from Ar' and

Ar%,

10. A compound according to any of claims 1-9, whereji R* is hydrogen and
R’ is hydrogen, (3-6C)cycloalkyl or (3-6C)cycloalkylCHa-.

11. A compound according to claim 10, wherein R* i hydrogen, cyclopropy! or
cyclopropylmethyl.

12. A compound according to any of claims 14, wherein R* and R’ together
with the carbon atom to which they are attached fopmn a 4-membered azacyclic ring
substituted with a substituent selected from fluofo(1-6C)alkyl, difluoro(1-6C)alkyl,
trifluoro(1-6C)alkyl, (1-6Calky)C(=0)O- and -SO4R°.

13. A compound according to claim }2, wherein R* and R’ together with the
carbon atom to which they are attached form a #-membered azacyclic ring substituted with
a substituent selected from fluoro(1-6C)Alkyl, difluoro(1-6C)alkyl and trifluoro(l-
6C)alkyl.

14. A compound according £laim 12, wherein R* and R’ together with the
carbon atom to which they are attached form a 4-membered azacyclic ring substituted with
a substituent sclected from (1-6Calkyl)C(=0)O-.

15. A compound accgfding to claim 12, wherein R* and R’ together with the

carbon atom to which they are dttached form a 4-membered azacyclic ring substituted with

a syfbstituent sclected from (1-6Calkyl)C(=0)O-.
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19. A compound according to claim 17, wherein R® and R® togegher with the
carbon atom to which they are attached form a 4-membered azacyclic ring glbstituted with
-SO3R",

20. A compound according to any of claims 1-19, where
6C)alkenyl, (2-6Calkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl
trifluoro(1-6C)alky! or (3-6C cycloalkyl)(1-3C)alkyl.

21. A compound according to claim 20, wher
6C)alkenyl, (2-6C)alkynyl or (3-6C)cycloalkyl.

22. A compound according to claim 20, where R® is fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl or trifluoro(1-6C)alkyl.

23. A compound according to claim 20, whére R® is hydroxy(1-6C)alkyl, (1-3C
alkoxy)(1-6C)alkyl, (I-3C alkylsufanyl)(1-3C)alkyf, (1-3C alkyl)OC(=0)(1-3C)alkyl or
carboxy(1-6C)alkyl.

24. A compound according to any ofclaims 1-23, where R” is hydrogen.

is (1-6C)alkyl, (2-
difluoro(1-6C)alkyl,

R® is (1-6C)alkyl, (2-

25. A compound according to ghy of claims 1-24, where R’ and R™ are
independently selected from hydrogen, (1-gC alkyl), CFs, F and CL

26. A compound according t¢/claim 25, where R* and R™ are hydrogen.

27. A compound according to any of claims 1-26, wherein X' is N and X2 is
CR™.

28. A compound accofing to any of claims 1-26, wherein X' is CR?® and X? is
CR™.

29, A compound Aelected from any one of Examples 1-74, 76-83, 85-91, 94,
95, 98 and 100-102.

30. A pharmgceutical composition, which compriscs a compound of Formula I
as defined in any ong’ of claims 1 to 29 or a pharmaceutically acceptable salt or solvate
thereof, and a pharghaceutically acceptable diluent or carrier.

31.  Ajmethod for freating an autoimmune disease or inflammatory disease in a
mammal, whigh comprises administering to said mammal a therapeutically effective
amount of # compound of Formula I as defined in any one of claims 1 to 29 or a
pharmacegtically acceptable salt or solvate thereof.

A method for treating organ, tissue or cell transplant rejection in a
mamyphal, which comprises administering to said mammal a therapeutically effective
unt of a compound of Formula T as defincd in any one of claims 1 to 29 or a

armaceutically acceptable salt or solvate thereof.
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33. A method for treating a malignancy in a mammal, whigh comprises

administering to said mammal a therapeutically effective amount of g compound of
Formula I as defined in any one of claims 1 to 29 or a pharmaceutically Acceptable salt or
solvate thereof.

34. A compound of Formula 1 as defined in any one ¢f claims 1 to 29 or a
pharmaceutically acceptable salt or solvate thereof, for use in thergpy.

35. A process for the preparation of a compbund of claim | or a
pharmaceutically acceptable salt thereof, which comprises:

(a) for a compound of Formula I where R* is hydrogen; R’ is hydrogen, (3-
6C)cycloalky!l (optionally substituted by one or more hflogens) or (3-6C)cycloalkylCH-
(optionally substituted by one or more halogens); and K° is (1-6C)alkyl, (2-6C)alkenyl, (2-
6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyf, difluoro{1-6C)alkyl, trifluoro(1-
6C)alkyl, (3-6C cycloalkyl)(1-3C)alkyl, and R'/R% R®, X' and X* arc as defined for

Formula I, reacting a corresponding compound 4f formula 11

Ho R*

where R? is hydrogeny/R’ is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or
more halogens) or (}-6C)cycloalkylCH;- (optionally substituted by one or more halogens);
and R® is (1-6C)atkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (3-6C cycloalkyl)(1-3C)alkyl, in the presence of
triphenylphogphine and a coupling agent; or

(b)/for a compound of Formula I where R%is HOCH,;CH,-; and R', R*, R*, R? R’

? are as defined for Formula 1, treating a corresponding compound having the
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with a reducing agent; or
xy(1-6Calkyl; and R', R? R?,

RY, R®, X' and X? are as defined for Formula I, treating 4 corresponding compound where

(c) for a compound of Formula I where R® is met

5  RYis hydroxy(1-6C)alkyl with methyl iodide in the prgbence of a base; or
HOCH,-; R® is (3-6C)cycloalkyl; R

1s hydrogen; and R, Rz, R3, X! and X are as deffned for Formula I, reacting a compound

(d) for a compound of Formula T where R® #

of Formula I1

10

15 is hydrogen; and R R%E R®, X! and X2 are as defined for Formula 1,
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with a compound having the formula
O

1-3C alkyl
Rs/\)'l\o/( alkyl)

in the presence of 2,8,9-triisobutyl-2,5,8,9-tetraaza-1-phosphabicycio].3.3 Jundecane; or
(f) for a compound of Formula I where R® is fluoro(1-6(Aalkyl; and R', R%, R®,
5 R* R’ X!and X* are as defined for Formula I, reacting a cogfesponding compound of

Formula I'

where R® is CH3S05(1-6C)alkyl, and R), R, R®, RY, R®, X' and X* arc as defincd for
10  Formula I, with tetrabutylammonium flgoride; or

(g) for a compound of Férmula I wherein R* and R’ form a 4-membered
uoro(1-6C)alkyl, difluoro(1-6C)alkyl or trifluoro(l-

I and X? are as defined for Formula I,  coupling a

azacyclic ring substituted with
6Calkyl, and R!, R% R?, RS,
corresponding compound havifg the formula IT1

RS

)CNH
1—nN

15
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(h) for a compound of Formula I wherein R* and R® form a 4-membepéd azacyclic
ring substituted with SO,CF3, and R, R?, R, R, X' and X* are as defined/for Formula I,

reacting a corresponding compound having the formula I1I

/ N7 TSN
N/ a
5 111

(i) for a compound of Formula I wherein K and R® form a 4-membered azacyclic

ring substituted with SO,R®, wherein RS, R', K2, R®, R®, X' and X” are as defined for

10

15  Formula I"
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wherein R? is hydrogen, and R', R®, R* R® R®, X! and X? are as defined fof Formula 1,
with 1-chloropyrrolidine-2,5-dione; or

3

(k) for a compound of Formula I wherein R?is CN, and R, R*, K*, R®, R®, X! and

X? are as defined for Formula I, reacting a corresponding compound of/Formula I"

I!!
wherein R? is hydrogen, and R, R, RY R RS X!

with 1-iodopyrrolidinine-2,5-dione followed by/ treatment of the resulting 3-iodo-

nd X are as defined for Formula 1,

substituted derivative of I'with CuCN; or
(D) for a compound of Formuia I wherein R%is F, and R' R’ R, R* R, X' and X2

are as defined for Formula 1, reacting a corrgsponding compound of Formula I'*
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with an alkyl lithium or alky! magnesium halide reagent, followed by treahent with an
electrophilic fluorinating agent; and

optionally removing any protecting groups and optionally preparing a

pharmaceutically acceptable salt thereof.




Claims

1. A compound of the general Formula [

RB

and stereoisomers and pharmaceutically acceptable salts and solvates thereof, wherein:

X'is N or CR*®;

X*is N or CR™;

R' is hetAr', hetAr?, hetAr’, Ar', AP, (3-6C)cycloalkyl or N-(1-3C alkyl)pyridinonyl;

hetAr' is a 5 membered heteroaryl ring having 1-3 ring heteroatoms independently
selected from N, O and S and optionally substituted with one or more substituents
independently selected from halogen, (1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl,
trifluoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, trimethylsilyl(1-4C alkoxy)(1-6C)alkyl, (3-
6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc’(1-2C)alkyl, hetAr*(1-2C)alkyl and
(1-4C alkylsulfonyl)(1-6C alkyl);

hetCyc® is a 6 membered heterocycle having 1-2 ring heteroatoms independently
selected from N and O and is optionally substituted with (1-6C)alkyl;

hetAr® is a 6 membered heteroaryl having 1-2 ring nitrogen atoms;

hetAr* is a 9-membered bicyclic partially unsaturated or fully unsaturated heterocyclic
ring having 3 ring nitrogen atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl,;

hetAr’ is a 6 membered heteroaryl having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl, hetCyc®
and (1-6C)alkoxy;

hetCyc® is a 6-membered heterocycle having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

Ar' is phenyl substituted with a substituent selected from halogen, hetCyc®, hetCyc®,
hetAr®, trifluoro(1-6C)alkyl and (1-6C)alkoxy;
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hetCyc® is a 6 membered heterocycle having 1-2 ring heteroatoms independently
selected from N and O and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl;

hetCycd is an 8-membered bridged heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O,

hetAr® is a 5-membered heteroaryl ring having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

Ar? is a benzo ring fused to a 5-6 membered azacyclic ring and is optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

R? is hydrogen, halogen, (1-4C)alkyl, CF3, CN, or (3-4C)cycloalkyl;

R?, R*™ and R* are independently hydrogen, (1-6C)alkyl, CFs, F, Cl, CN or (3-
6C)cycloalkyl;

R* is hydrogen, and

R’ is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or more halogens),
(3-6C)cycloalkylCH,- (optionally substituted by one or more halogens), (1-6C)alkyl, a 4-6
membered heterocycle having 1-2 ring heteroatoms independently selected from N, O and S,
or phenyl optionally substituted with one or more halogens,

or R* and R® together with the carbon atom to which they are attached form a 4- or 5-
membered azacyclic ring substituted with a substituent selected from fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-6Calkyl)C(=0)O-, -SO;R°®, (1-6C)alkyl, (1-
6Calkyl)C(=0)-, phenylC(=0O)-, cyclopropyl-C(=0)-, (1-6C alky)NHC(=0)-, di(1-6C
alkyl)NC(=0)-, or cyano(1-6Calkyl),

or R* and R’ together with the carbon atom to which they are attached form a 3-6-
membered carbocyclic ring optionally substituted with one or more subsitutents
independently selected from methyl and halogen;

R° is H, fluoro(1-3C)alkyl, difluoro(1-3C)alkyl trifluoro(1-3C)alkyl, (3-
6C)cycloalkyl, cyclopropylamino, cyclopropylmethyl, (1-6C)alkyl, or a 5-membered
heteroaryl having 1-2 ring heteroatoms independently selected from N, O and S, wherein said
5-membered heteroaryl is optionally substituted with one or more substituents independently
selected from (1-6C)alkyl; and

R® is H, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-
6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (3-6C cycloalkyl)(1-3C)alkyl,
hydroxy(1-6C)alkyl, (1-3C alkoxy)(1-6C)alkyl, (1-3C alkylsufanyl)(1-3C)alkyl, (1-3C
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alkyl)OC(=0)(1-3C)alkyl, carboxy(1-6C)alkyl, fluoro(2-6C)alkenyl, difluoro(2-6C)alkenyl
or (1-6C)alkylC(=0)CH,-.

2. A compound according to claim 1, wherein:

R' is hetAr', hetAr’, hetAr’, Ar', Ar’,  (3-6C)cycloalkyl, or N-(1-3C
alkyl)pyridinonyl;

hetAr' is a 5 membered heteroaryl ring having 1-3 ring heteroatoms independently
selected from N, O and S and optionally substituted with one or more substituents
independently selected from halogen, (1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl,
trifluoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, trimethylsilyl(1-4C alkoxy)(1-6C)alkyi, (3-
6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc®(1-2C)alkyl, hetAr®(1-2C)alkyl and
(1-4C alkylsulfonyl)(1-6C alkyl);

hetCyc" is a 6 membered heterocycle having 1-2 ring heteroatoms independently
selected from N and O and is optionally substituted with (1-6C)alkyl,

hetAr® is a 6 membered heteroaryl having 1-2 ring nitrogen atoms;

hetAr® is a 9-membered bicyclic partially unsaturated or fully unsaturated heterocyclic
ring having 3 ring nitrogen atoms and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl,

hetAr’ is a 6 membered heteroaryl having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl, hetCyc®
and (1-6C)alkoxy;

hef:Cyc'J is a 6-membered heterocycle having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

Ar' is phenyl substituted with a substituent selected from halogen, hetCyc hetCyc*,
hetAr® , trifluoro(1-6C)alkyl and (1-6C)alkoxy;

hetCyc® is a 6 membered heterocycle having 1-2 ring heteroatoms independently
selected from N and O and optionally substituted with one or more substituents
independently selected from (1-6C)alkyl;

hetCyc® is an 8-membered bridged heterocyclic ring having 1-2 ring heteroatoms
independently selected from N and O;

hetAr® is a 5-membered heteroaryl ring having 1-2 ring nitrogen atoms and optionally
substituted with one or more substituents independently selected from (1-6C)alkyl;

Ar? is a benzo ring fused to a 5-6 membered azacyclic ring and is optionally

substituted with one or more substituents independently selected from (1-6C)alkyl;
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R%is hydrogen, halogen, (1-4C)alkyl, CF;, CN, or (3-4C)cycloalkyl;

R® and R* are independently hydrogen, (1-6C)alkyl, CF;, F, Cl, CN or (3-
6C)cycloalkyl;

R* is hydrogen, and

R’ is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or more halogens) or
(3-6C)cycloalkylCH,- (optionally substituted by one or more halogens),

or R* and R® together with the carbon atom to which they are attached form a 4- or 5-
membered azacyclic ring substituted with a substituent selected from fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-6Calkyl)C(=0)O- and -SO,R";

R¢ is fluoro(1-3C)alkyl, difluoro(1-3C)alkyl trifluoro(1-3C)alkyl, or (3-6C)cycloalkyl;
and

R® is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (3-6C cycloalkyl){(1-3C)alkyl, hydroxy(1-6C)alkyl,
(1-3C alkoxy)(1-6C)alkyl, (1-3C alkylsufanyl}(1-3C)alkyl, (1-3C alkyl)OC(=0)(1-3C)alkyl
or carboxy(1-6C)alkyl.

3. A compound according to claim 1 or 2, wherein R!is hetAr'.

4. A compound according to 3, wherein hetAr' is pyrazolyl, thiazolyl, oxazolyl,
thiadiazolyl, imidazolyl, pyrrolyl or thiophenyl optionally substituted with one or more
substituents independently selected from halogen, (1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-
6C)alkyl, trifluoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, trimethylsilyl(1-4C alkoxy)(1-
6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc®(1-2C)alkyl, hetAr*(1-
2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyl).

5. A compound according to claim 4, wherein hetAr' is pyrazol-4-yl optionally
substituted a substituent selected from halogen, (1-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-
6C)alkyl, trifluoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, trimethylsilyl(1-4C alkoxy)(1-
6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyc®(1-2C)alkyl, hetAr*(1-
2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyl).

6. A compound according to claim 5, wherein hetAr' is pyrazol-4-yl optionally

substituted with a substituent selected from (1-6C)alkyl.

7. A compound according to claim 1 or 2, wherein R' is hetAr”.
8. A compound according to claim 1 or 2, wherein R is hetAr’,
0. A compound according to claim 1 or 2, wherein R' is selected from Ar' and

Ar2
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10. A compound according to any of claims 1-9, wherein R is hydrogen and R’ is
hydrogen, (3-6C)cycloalkyl or (3-6C)cycloalkylCH,-.

11. A compound according to claim 10, wherein R? is hydrogen, cyclopropyl or
cyclopropylmethyl.

12. A compound according to any of claims 1-9, wherein R* and R’ together with
the carbon atom to which they are attached form a 4-membered azacyclic ring substituted
with a substituent selected from fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
(1-6Calkyl)C(=0)O- and -SO;R".

13. A compound according to claim 12, wherein R* and R’ together with the
carbon atom to which they are attached form a 4-membered azacyclic ring substituted with a
substituent selected from fluoro(1-6C)alkyl, difluoro(1-6C)alkyl and trifluoro{1-6C)alkyl.

14, A compound according claim 12, wherein R* and R’ together with the carbon
atom to which they are attached form a 4-membered azacyclic ring substituted with a
substituent selected from (1-6Calkyl)C(=0)O-.

15. A compound according to claim 12, wherein R* and R® together with the
carbon atom to which they are attached form a 4-membered azacyclic ring substituted with -
SO,R®,

16. A compound according to claim 15, wherein R* and R’ together with the
carbon atom to which they are attached form a 4-membered azacyclic ring substituted with -
SO,CHi;, -S0,CH.CHj;, -SO.CH,CH,CHj;, -SO,CH(CHj),, -SO,CH>CH,CF3, -SO,CFs,
-S0O,CF,CF3, SO,CF;H or -SO;-cyclopropyl.

17. A compound according to any of claims 1-9, wherein R* and R® together with
the carbon atom to which they are attached form a 5-membered azacyclic ring substituted
with a substituent selected from fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
(1-6Calkyl)C(=0)O- and -SO,R°.

18. A compound according claim 17, wherein R* and R’ together with the carbon
atom to which they are attached form a 4-membered azacyclic ring substituted with a
substituent selected from (1-6Calkyl)C(=0)0O-.

19. A compound according to claim 17, wherein R* and R® together with the
carbon atom to which they are attached form a 4-membered azacyclic ring substituted with -

SO.R".
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20. A compound according to any of claims 1-19, where RS is (1-6C)alkyl, (2-
6Clalkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl,
trifluoro(1-6C)alkyl or (3-6C cycloalkyl)(1-3C)alkyl.

21. A compound according to claim 20, where R® is (1-6C)alkyl, (2-6C)alkenyl,
(2-6C)alkynyl or (3-6C)cycloalkyl.

22. A compound according to claim 20, where R® is fluoro(1-6C)alkyl, difluoro(1-
6C)alkyl or trifluoro(1-6C)alkyl.

23. A compound according to claim 20, where R® is hydroxy(1-6C)alkyl, (1-3C
alkoxy)(1-6C)alkyl, (1-3C alkylsufanyl)(1-3C)alkyl, (1-3C aikyl)OC(=0)(1-3C)alky! or
carboxy(1-6C)alkyl.

24. A compound according to any of claims 1-23, where R? is hydrogen.

25. A compound according to any of claims 1-24, where R® and R* are
independently selected from hydrogen, (1-6C alkyl), CFs, F and Cl.

26. A compound according to claim 25, where R® and R* are hydrogen.

27. A compound according to any of claims 1-26, wherein X' is N and X% is CR*.

28. A compound according to any of claims 1-26, wherein X' is CR* and X* is
CR™.

29. A compound selected from any one of Examples 1-74, 76-83, 85-91, 94, 95,
98 and 100-102.

30. A pharmaceutical composition, which comprises a compound of Formula I as
defined in any one of claims 1 to 29 or a pharmaceutically acceptable salt or solvate thereof,
and a pharmaceutically acceptable diluent or carrier.

31. A compound of Formula I as defined in any one of claims 1 to 29 or a
pharmaceutically acceptable salt or solvate thereof for treating an autoimmune disease or
inflammatory disease.

32. A compound of Formula I as defined in any one of claims 1 to 29 or a
pharmaceutically acceptable salt or solvate thereof for treating organ, tissue or cell transplant
rejection.

33. A compound of Formula I as defined in any one of claims 1 to 29 or a
pharmaceuticalily acceptable salt or solvate thereof for treating a malignancy.

34. A compound of Formula I as defined in any one of claims 1 to 29 or a

pharmaceutically acceptable salt or solvate thereof, for use in therapy.
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35. A process for the preparation of a compound of claim 1 or a pharmaceutically
acceptable salt thereof, which comprises:

(a) for a compound of Formula I where R* is hydrogen; R’ is hydrogen, (3-
6C)cycloalkyl (optionally substituted by one or more halogens) or (3-6C)cycloalkylCH,-
(optionally substituted by one or more halogens); and R® is (1-6C)alkyl, (2-6C)alkenyl, (2-
6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl,
(3-6C cycloalkyl)(1-3C)alkyl, and R', R%, R’, X' and X* are as defined for Formula I,

reacting a corresponding compound of formula II

X

Ho R
where R is hydrogen; R’ is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or
more halogens) or (3-6C)cycloalkylCH,- (optionally substituted by one or more halogens);
and R® is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl,
difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (3-6C cycloalkyl}(1-3C)alkyl, in the presence of

triphenylphosphine and a coupling agent; or

(b) for a compound of Formula I where RS is HOCH,CH,-; and Rl, RZ, R3, R4, RS,

X! and X? are as defined for Formula I, treating a corresponding compound having the

formula

with a reducing agent; or




(c) for a compound of Formula I where R® is methoxy(1-6C)alkyl; and R', R?, R, RY,
R’, X' and X? are as defined for Formula I, treating a corresponding compound where R is
hydroxy(1-6C)alkyl with methyl iodide in the presence of a base; or

(d) for a compound of Formula I where R® is HOCH»-; R’ is (3-6C)cycloalkyl; R* is
hydrogen; and R',R% R’, X' and X? are as defined for Formula 1, reacting a compound of

Formula I

in the presence of a base; or
(e) for a compound Formula I where R® is (1-3Calky)OC(=0)CH,-; R’ is (3-
6C)cycloalkyl; R* is hydrogen; and R', R% R3 X' and X? are as defined for Formula I,

reacting a compound of formula II

'—NH
R //X2
2
/N Y
NMW
1|

with a compound having the formula

O

1-3C alkyl
Rs/\)']\o/( i)

in the presence of 2,8,9-triisobutyl-2,5,8,9-tetraaza- 1-phosphabicyclo[3.3.3Jundecane; or
() for a compound of Formula I where R® is fluoro(1-6C)alkyl; and R!, R% R®, R,

R’, X! and X? are as defined for Formula I, reacting a corresponding compound of Formula I'
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Il
where R® is CH;80s(1-6C)alkyl, and R', R?, R?, R?, R®, X! and X? are as defined for

Formula I, with tetrabutylammonium fluoride; or

(g) for a compound of Formula I wherein R* and R® form a 4-membered azacyclic
ring substituted with fluoro(1-6C)alkyl, difluoro(1-6C)alkyl or trifluoro(1-6C)alkyl, and R',
R?, R?, R®, X' and X* are as defined for Formula I,  coupling a corresponding compound

having the formula III

It
with a corresponding compound having the formula L*-R'’, where L* is a leaving group or
atom and R' is fluoro(1-6C)alkyl, difluoro(1-6C)alkyl or ftrifluoro(1-6C)alkyl, in the
presence of a base; or
(h) for a compound of Formula T wherein R? and R’ form a 4-membered azacyclic
ring substituted with SO,CF3, and R R% R?, RS, X! and X2 are as defined for Formula I,

reacting a corresponding compound having the formula I

110




/ N7 RN
N/ / R1
I

with trifluoromethanesulfonic anhydride in the presence of a base; or
(i) for a compound of Formula I wherein R* and R® form a 4-membered azacyclic
ring substituted with SO;R®, wherein R, R, R?, R®, RS X! and X® are as defined for

Formula I, coupling a corresponding compound having the formula IIT

RE
>CNH
A
R3 [ %
2
/ NT TSN
N/ / R1
111

with a corresponding compound having the formula C1-SO,R° in the presence of a base; or
(j) for a compound of Formula I wherein R%isCl, and R!, R®, R R’ R® X! and X2
are as defined for Formula I, reacting a corresponding corresponding compound of Formula

Ill

wherein R is hydrogen, and R', R?, R* R, R, X! and X? are as defined for Formula I, with
1-chloropyrrolidine-2,5-dione; or

(k) for a compound of Formula I wherein R?is CN, and R}, R*, R? R5 RS, X! and
X are as defined for Formula I, reacting a corresponding compound of Formula I"
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wherein R? is hydrogen, and R', R, R? R, R®, X! and X? are as defined for Formula I, with
1-iodopyrrolidinine-2,5-dione followed by treatment of the resulting 3-iodo-substituted
derivative of I'with CuCN; or

(1) for a compound of Formula I wherein R%isF, and R', R>, R*, R’ R®, X' and X are

as defined for Formula I, reacting a corresponding compound of Formula I''

G

IH
wherein R? is hydrogen, and R, R} R* R’ R® X' and X are as defined for Formula I, with
an electrophilic fluorinating agent; or
(m) for a compound of Formula I wherein R%is F, and R', R3, R4, RS, RG, X! and X?

are as defined for Formula I, reacting a corresponding compound of Formula I'"

RG

X
—N R4
[

RN
Br.
NT SN
I
with an alkyl lithium or alkyl magnesium halide reagent, followed by treatment with an
electrophilic fluorinating agent; and

optionally removing any protecting groups and optionally preparing a

pharmaceutically acceptable salt thereof.
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