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What is claimed is: 

1. 	A compound of the general Formula I 

R6  kR5  

R4 _41;
,,,2  

R3  -' - 
R2  

e"."-V***N 
--„ tj...- 

R1 

I 

5 

sal . and solvates thereof, wherein: and stereoisomers and pharmaceutically acceptable 

X' is N or CR3b; 

X2  is N or CR3a; 

10 

RI 	is 	hetArl, 	hetAr2, 	hetAr3, 	Ar', 	Ar2, 	(3-6C)cycloalkyl 	or 	N-(1-3C 

alkyl)pyridinonyl; 

hetAri  is a 5 membered heteroaryl 	ng having 1-3 ring heteroatoms independently 

selected from N, 0 and S and optio 	Ily substituted with one or more substituents 

independently selected from halogen, 	-6C)alkyl, fluoro(1-6C)alkyl, difluoro(1-6C)alkyl, 

15 

trifluoro(1-6C)alkyl, (1-4C alkoxy 	1-6C)alkyl, trimethylsily1(1-4C alkoxy)(1-6C)alkyl, 

(3-6C)cycloalkyl, a 4-6 memberef oxacyclic ring, hetCyca(1-2C)alkyl, hetAra(1-2C)alkyl 

and (I-4C alkylsulfonyl)(1-6C • 	yl); 

hetCyca  is a 6 memo,  ed heterocycle having 1-2 ring heteroatoms independently 

selected from N and 0 and s optionally substituted with (1-6C)alkyl; 

hetAra  is a 6 me 	ered heteroaryl having 1-2 ring nitrogen atoms; 

20 hetAr2  is 	a 	• -membered bicyclic partially unsaturated or fully unsaturated 

heterocyclic ring ha mg 3 ring nitrogen atoms and optionally substituted with one or more 

substituents indep ndently selected from (1-6C)alkyl; 

hetAr3  i 	a 6 membered heteroaryl having 1-2 ring nitrogen atoms and optionally 

25 

substituted 	ith one or more substituents independently selected from (1-6C)alkyl, 

hetCycb  an?, (1-6C)alkoxy; 

tCycb  is a 6-membered heterocycle having 	1-2 ring nitrogen atoms and 

optio 	ly substituted with one or more substituents independently selected from (1- 

6C)' Icyl; 
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Ar' is phenyl substituted with a substituent selected from halo en, hetCyc°, 

hetCycd, hetArb, trifluoro(1-6C)alkyl and (1-6C)alkoxy; 

hetCyce is a 6 membered heterocycle having 1-2 ring heteroa 1 	s independently 

selected from N and 0 and optionally substituted with one o 	more substituents 

5 	independently selected from (1-6C)allcyl; 

hetCycd  is an 8-membered bridged heterocyclic ring had g 1-2 ring heteroatoms 

independently selected from N and 0; 

hetArb  is a 5-membered heteroaryl ring having 1 2 ring nitrogen atoms and 

optionally substituted with one or more substituents i aependently selected from (1- 

10 	6C)alkyl; 

Are  is a benzo ring fused to a 5-6 member d azacyclic ring and is optionally 

substituted with one or more substituents independe tly selected from (1-6C)alkyl; 

R2  is hydrogen, halogen, (1-4C)alkyl, CF_ CN, or (3-4C)cycloalkyl; 

R3, lee and Rib  are independently hyd ogen, (1-6C)alkyl, CF3, F, 	CI, CN or (3- 

15 	6C)cycloalkyl; 

R4  is hydrogen, and 

R5  is hydrogen, (3-6C)cycloallcy (optionally substituted by one or more halogens), 

(3-6C)cycloalkylCH2- (optionally substituted by one or more halogens), (1-6C)alkyl, a 4-6 

membered heterocycle having 1-2 	ng hcteroatoms independently selected from N, 0 and 

2 0 	S, or phenyl optionally substitute with one or more halogens, 

or R4  and R5  together 	th the carbon atom to which they are attached form a 4- or 

5-membered azacyclic ring 	bstituted with a substituent selected from fluoro(1-6C)alkyl, 

difluoro(1-6C)alkyl, trifluo ro(1-6C)alkyl, 	(1-6Calkyl)C(=0)0-, -S021te, (1-6C)alkyl, (1- 

6Calkyl)C(=0)-, phcny 	(=0)-, cyclopropyl-C(=0)-, (1-6C allcyl)NHC(=0)-, 	di(1-6C 

25 	alkyl)NC(=0)-, or cy 	o(1-6Calkyl), 

or R4  and ' 	together with the carbon atom to which they are attached form a 3-6- 

membered 	carb o cyclic 	ring 	optionally substituted 	with 	one 	or more 	subsitutents 

independently .elected from methyl and halogen; 

Re 	H, 	fluoro(1-3C)alkyl, 	difluoro(1-3C)alkyl 	trifluoro(1-3C)alkyl, 	(3- 

30 	6C)cyclo • I 	1, cyclopropylamino, cyclopropylmethyl, (1-6C)alkyl, or a 5-membered 

heteroa• I having 1-2 ring heteroatoms independently selected from N, 0 and S, wherein 

said 	-membered heteroaryl is optionally substituted with one or more substituents 

in. pendently selected from (1-6C)alkyl; and 
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R6  is H, (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloa 	1, fluoro(1- 

6C)alkyl, 	difluoro(1-6C)alkyl, 	trifluoro(1-6C)alicyl, 	(3-6C 	cycloal 	1)(1-3C)alkyl, 

hydroxy(1-6C)alkyl, (1-3C alkoxy)(1-6C)alkyl, (1-3C alkylsufanyl)( 	3C)alkyl, (1-3C 

alky1)0C(=0)(1-3C)alkyl, 	carboxy(1-6C)alkyl, 	fluoro(2-6C)alke 	1, 	difluoro(2- 

5 6C)alkenyl or (1-6C)alkylC(=0)CH2-. 

2. 	A compound according to claim 1, wherein: 

R' 	is 	hetAr', 	hetAr2, 	hetAr3, 	Ar', 	Ar2, 	(3-6• cycloalkyl, 	or 	N-(1-3C 

alkyl)pyridinonyl; 

hetAr' is a 5 membered heteroaryl ring having 1-3 	'ng heteroatoms independently 

10 selected from N, 0 and S and optionally substitute. with one or more substituents 

independently selected from halogen, (1-6C)alkyl, fl .ro(1-6C)alkyl, difluoro(1-6C)alkyl, 

trifluoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, 	ethylsily1(1-4C alkoxy)(1-6C)alkyl, 

(3-6C)cycloalkyl, a 4-6 membered oxacyclic rin , hetCyca(1-2C)alkyl, hetAr•(1-2C)alkyl 

and (1-4C alkylsulfonyl)(1-6C alkyl); 

15 hetCyca  is a 6 membered heterocyci' having 1-2 ring heteroatoms independently 

selected from N and 0 and is optionally s .stituted with (1-6C)alkyl; 

hetAr" is a 6 membered heteroa 	having 1-2 ring nitrogen atoms; 

hetAr2 	is 	a 9-membered b' yclic partially unsaturated 	or fully unsaturated 

heterocyclic ring having 3 ring nit • t en atoms and optionally substituted with one or more 

20 substituents independently select . • from (1-6C)alkyl; 

hetAr3  is a 6 membere,  heteroaryl having 1-2 ring nitrogen atoms and optionally 

substituted with one or 	•re substituents independently selected from (1-6C)alkyl, 

hetCycb  and (1-6C)allcoxy- 

hetCycb  is a 	• membered heterocycle having 1-2 ring nitrogen atoms and 

25 optionally substitute. with one or more substituents independently selected from (1- 

6C)alkyl; 

Ali  is p' enyl substituted with a substituent selected from halogen, hetCyce, 

hetCycd, hetAr', trifluoro(1-6C)alkyl and (1-6C)alkoxy; 

hetC, c" is a 6 membered heterocycle having 1-2 ring heteroatoms independently 

30 selected 	om N and 0 and optionally substituted with one or more substituents 

indepe gently selected from (1-6C)alkyl; 

hetCycd  is an 8-membered bridged heterocyclic ring having 1-2 ring heteroatoms 

in. pendently selected from N and 0; 
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hetArb  is a 5-membered heteroaryl ring having 1-2 ring nitroge 	atoms and 

optionally substituted with one or more substituents independently se 	cted from (1- 

6C)alkyl; 

Are  is a benzo ring fused to a 5-6 membered azacyclic n 	and is optionally 

5 substituted with one or more substituents independently selected fro 	(1-6C)alkyl; 

R2  is hydrogen, halogen, (1-4C)alkyl, CF3, CN, or (3-4C)c; cloalkyl; 

R3  and R3" are independently hydrogen, (1-6C)alkyl 	CF3, F, 	Cl, CN or (3- 

6C)cycloalkyl; 

R4  is hydrogen, and 

10 R5  is hydrogen, (3-6C)cycloalkyl (optionally su diluted by one or more halogens) 

or (3-6C)cycloalkylCH2- (optionally substituted by on' or more halogens), 

or R4  and R5  together with the carbon atom • which they are attached form a 4- or 

5-membered azacyclic ring substituted with a sub tituent selected from fluoro(1-6C)alkyl, 

difluoro(1-6C)alkyl, trifluoro(1-6C)alkyl, (1-6' allcy0C(=0)0- and -S02126; 

15 12.6 	is 	fluoro(1-3C)alkyl, 	difluorr (1-3C)alkyl 	trifluoro(1-3C)alkyl, 	or 	(3- 

6C)cycloalkyl; and 

R6 	is 	(1-6C)alkyl, 	(2-6C)alke yl, 	(2-6C)alkynyl, 	(3-6C)cycloalkyl, 	fluoro(1- 

6C)alkyl, 	difluoro(1-6C)alkyl, 	ri P uoro(1-6C)alkyl, 	(3-6C 	cycloalkyl)(1-3C)alkyl, 

hydroxy(1-6C)alkyl, (1-3C alkox 	(1-6C)alkyl, (1-3C alkylsufanyl)(1-3C)alkyl, (1-3C 

20 alky1)0C(-0)(1-3C)alkyl or carb xy(1-6C)alkyl. 

3. A compound according to claim 1 or 2, wherein RI  is hetArl. 

25 

4. A compoune 	according to 3, wherein hetArl  is pyrazolyl, thiazolyl, 

oxazolyl, thiadiazolyl, iniclazolyl, pyrrolyl or thiophenyl optionally substituted with one 

or more substituents in. pendently selected from halogen, (1-6C)alkyl, fluoro(1-6C)alkyl, 

difluoro(1-6C)alkyl, 	ifluoro(1-6C)alkyl, (1-4C alkoxy)(1-6C)alkyl, trimethylsily1(1-4C 

alkoxy)(1-6C)alkyl 	(3-6C)cycloalkyl, 	a 	4-6 	membered 	oxacyclic 	ring, 	hetCyca(1- 

2C)alkyl, hetAra 	-2C)aficyl and (1-4C alkylsulfonyl)(1-6C alkyl). 

30 

5. compound according to 	claim 4, wherein hetArl 	is pyrazol-4-yl 

optionally s 	stituted a substituent selected from halogen, (1-6C)alkyl, fluoro(1-6C)alkyl, 

difluoro(1 	C)alkyl, trifluoro(1-6C)alkyl, (1-4C allcoxy)(1-6C)alkyl, trimethylsily1(1-4C 

alkoxy) 	-6C)alkyl, 	(3-6C)cycloalkyl, 	a 	4-6 	membered 	oxacyclic 	ring, 	hetCyca(1- 

2C)al 	1, hetAra(1-2C)alkyl and (1-4C alkylsulfonyl)(1-6C alkyl). 

6. A 	compound according to 	claim 	5, wherein 	hetArl 	is pyrazol-4-y1 

• . tionally substituted with a substituent selected from (1-6C)alkyl. 
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7. A compound according to claim 1 or 2, wherein Rl  is hetAr2. 

8. A compound according to claim 1 or 2, wherein RI  is hetAr3  

9. A compound according to claim 1 or 2, wherein RI  is sele ed from Ar' and 

Ar2. 

5 10. A compound according to any of claims 1-9, where 	R4  is hydrogen and 

R5  is hydrogen, (3-6C)cycloalkyl or (3-6C)cycloalkylCH2-. 

11. A compound according to claim 10, wherein R4  .. hydrogen, cyclopropyl or 

cyclopropylmethyl. 

12. A compound according to any of claims 1 	, wherein R4  and R5  together 

10 with the carbon atom to which they are attached fo 	a 4-membered azacyclic ring 

substituted 	with 	a 	substituent 	selected 	from 	fluo o(1-6C)alkyl, 	difluoro(1-6C)alkyl, 

trifluoro(1-6C)alkyl, (1-6Calkyl)C(=O)O- and -SO ' c. 

13. A compound according to claim 	, wherein R4  and R5  together with the 

carbon atom to which they are attached form a , membered azacyclic ring substituted with 

15 a 	substituent 	selected 	from 	fluoro(1-6C),11cyl, 	difluoro(1-6C)alkyl 	and 	trifluoro(1- 

6C)alkyl. 

14. A compound according 	laim 12, wherein R4  and R5  together with the 

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

a substituent selected from (1-6Cal yl)C(=0)0-. 

20 15. A compound aces ding to claim 12, wherein R4  and R5  together with the 

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

-S0212.c. 

16. A compou s according to claim 15, wherein R4  and R5  together with the 

carbon atom to which t 	y are attached form a 4-membered azacyclic ring substituted with 

2 5 -S02CH3, -S02CH2C ' 1, -S02CH2CH2CH3, -SO2CH(CH3)2, -SO2CH2CH2CF3, -S02CF3, 

-SO2CF2CF3, SO2C 2H or-S02-cyclopropyl. 

30 

17. A 	ompound according to any of claims 1-9, wherein R4  and R5  together 

with the earl). 	atom to which they are attached form a 5-membered azacyclic ring 

substituted 	ith 	a 	substituent 	selected 	from 	fluoro(1-6C)alkyl, 	difluoro(1-6C)alkyl, 

trifluoro( 	6C)alkyl, (1-6Calkyl)C(0)0- and -SO2Re. 

8. 	A compound according claim 17, wherein R4  and R5  together with the 

carbe 	atom to which they are attached form a 4-membered azacyclic ring substituted with 

a s 	stituent selected from (1-6Calkyl)C(=0)0-. 
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19. A compound according to claim 17, wherein R4  and R5  toge' er with the 

carbon atom to which they are attached form a 4-membered azacyclic ring 	bstituted with 

-SO2Ftc. 

20. A compound according to any of claims 1-19, where ' 	is (1-6C)alkyl, (2- 

5 	6C)alkenyl, 	(2-6C)alkynyl, 	(3-6C)cycloalkyl, 	fluoro(1-6C)alkyl 	difluoro(1-6C)alkyl, 

trifluoro(1-6C)alkyl or (3-6C cycloalkyl)(1-3C)allcyl. 

21. A compound according to claim 20, when 	R6  is (1-6C)alkyl, (2- 

6C)alkenyl, (2-6C)alkynyl or (3-6C)cycloalkyl. 

22. A compound according to claim 20, w ere R6  is fluoro(l-6C)alkyl, 

10 	difluoro(1-6C)alkyl or trifluoro(1-6C)alkyl. 

23. A compound according to claim 20, w 	re R6  is hydroxy(1-6C)alkyl, (1-3C 

aLkoxy)(1-6C)alkyl, (I-3C alkylsufanyl)(1-3C)alky , (1-3C allcy1)0C(=0)(1-3C)alkyl or 

carboxy(1-6C)alkyl. 

24. A compound according to any o> claims 1-23, where R2  is hydrogen. 

15 25. A compound according to • y of claims 1-24, where R3  and R34  are 

independently selected from hydrogen, (1-CC alkyl), CF3, F and Cl. 

26. A compound according t. claim 25, where R3  and 123" are hydrogen. 

27. A compound accordin: to any of claims 1-26, wherein X' is N and X2  is 

CR3a. 

2 0 	28. 	A compound acco ding to any of claims 1-26, wherein X' is CR3" and X2  is 

C113a. 

29. A compound 	elected from any one of Examples 1-74, 76-83, 85-91, 94, 

95, 98 and 100-102. 

30. A pharm ceutical composition, which comprises a compound of Formula I 

25 	as defined in any on 	of claims 1 to 29 or a pharmaceutically acceptable salt or solvate 

thereof, and a pha 1 aceutically acceptable diluent or carrier. 

31. A 	ethod for treating an autoimmune disease or inflammatory disease in a 

mammal, whi• 	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 

30 	pharmace tically acceptable salt or solvate thereof. 

• 2. 	A method for treating organ, tissue or cell transplant rejection 	in a 

mam 	al, which comprises administering to said mammal a therapeutically effective 

a aunt of a compound of Formula I as defined 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, whi 	comprises 

administering to said mammal a therapeutically effective amount of . compound of 

Formula I as defined in any one of claims I to 

solvate thereof. 

29 or a pharmaceutically Icceptable salt or 

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

pharmaceutically acceptable salt or solvate thereof, for use in the 	• y. 

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 R4  is h drogen; 	R5  is hydrogen, 	(3- 

10 6C)cycloalkyl (optionally substituted by one or more h 	ogens) or (3-6C)cycloalkylCH2- 

(optionally substituted by one or more halogens); and ' 6 is (1-6C)alkyl, (2-6C)alkenyl, (2- 

6C)alkynyl, 	(3-6C)cycloalkyl, 	fluoro(1-6C)allcy 	difluoro(1-6C)alkyl, 	trifluoro(1- 

6C)alkyl, (3-6C cycloalkyl)(1-3C)alkyl, and RI 	R2, R3, X1  and X2  are as defined for 

Formula 1, reacting a corresponding compound if formula II 

NH 

X2  
R3  

.2 

/ 	N N 

15 N'"--"----- ; 
Ri  

II 

with a corresponding compound having the formula 

kR5  

HO 	R4  

where R4  is hydrogen.  ' 	is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or 

20 more halogens) or ( -6C)cycloalkylCH2- (optionally substituted by one or more halogens); 

and R6  is (1-6C)• i yl, (2-6C)alkenyl, (2-6C)alkynyl, (3-6C)cycloalkyl, fluoro(1-6C)alkyl, 

difluoro(1-6C). kyl, trifluoro(1-6C)alkyl, (3-6C cycloalkyl)(1-3C)alkyl, in the presence of 

triphenylpho. • hine and a coupling agent; or 

(b) for a compound of Formula I where R6  is HOCH2CHr; and R', R2, R3, R4, R5, 

25 XI  and 	2  are as defined for Formula 1, treating a corresponding compound having the 

form 
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HO 

/ 
R3 

 Zzi R4  
x2 

#/. / 	N 

___LAN 

N 

R1 

with a reducing agent; or 

(c) for a compound of Formula I where R6  is met • xy(1-6C)alkyl; and RI , R2, R3, 

R4, R5, XI  and X2  are as defined for Formula I, treating . corresponding compound where 

5 	R6  is hydroxy(1-6C)alkyl with methyl iodide in the pr' ence of a base; or 

(d) for a compound of Formula I where R6  ..: HOCH2-; R5  is (3-6C)cycloalkyl; R4  

is hydrogen; and 

of Formula II 

RI, R2, R3, XI  and X2  are as de r ned for Formula I, reacting a compound 

R3X  

NH 
v  2 

- 

/ 
N 

..,
k

,

j
,. 

 

N 	Ri 

10 

with a compound having the fe mula: 

111 

o 5R \/ 

in the presence of 

e O 

a b.. e; or 

(p 0SiX  
/ \ 

(e) for a co pound Formula I where R6  is (1-3Calkyl)OC(=O)CH2-; 	R5  is (3- 

15 	6C)cycloalkyl; is hydrogen; and RI, R2, R3, XI  and X2  are as defined for Formula I, 

reacting a com ound of formula II 

1:
v

1:1
\
H 

i R3 X 2 

/ N /-% N 
/ ._....}. 

N 	Ri 

II 
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with a compound having the formula 

o 

............)L, 
R5 	- 

...,-(1-3C alkyl) 
o 

in the presence of 2,8,9-triisobuty1-2,5,8,9-tetraaza-l-phosphabicyclo 	3.3]undecane; or 

(f) for a compound of Formula I where R6  is fluoro(1-6 	alkyl; and R', R2, R3, 

5 R4, R5, X1  and X2  are as defined for Formula I, reacting a co. esponding compound of 

Formula I' 
a 

R5  

—N 	R4  

,x2  

) 

where R6a  is CH3SO3(1-6C)alkyl, and R', R2, R3, Ra, R5
,  A
-1 and X2  are as defined for 

10 Formula I, with tetrabutylammonium fl oride; or 

(g) for a compound of Formula I wherein R4  and R5  form a 4-membered 

azacyclic ring substituted with 	' 	oro(1-6C)alkyl, 	difluoro(1-6C)alkyl or trifluoro(1- 

6C)allcyl, and R', R2, R3
,  Ro,1 and X2  are as defined for Formula I, 	coupling a 

corresponding compound hay' g the formula III 

Re  

N 

/ 

C 

x2 
R3  

2 

N
/

N 

15 N'R1  

III 

with a corresponding compound having the formula L3-121°, where L3  is a leaving group 

or ato 	and RI°  is fluoro(1-6C)alkyl, difluoro(1-6C)alkyl or trifluoro(1-6C)alkyl, in the 

pres• ce of a base; or 
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(h) for a compound of Formula I wherein R4  and R5  form a 4-membe d azacyclic 

ring substituted with SO2CF3, and RI, R2, R3
,  R6, X' and X2  are as define. 	or Formula I, 

reacting a corresponding compound having the formula III 
6 

'NH  

1—N 
7 	

X2 7 R3  

N 	....%-- N 

----..---"L N RI 

5 III 

with trifluoromethanesulfonic anhydride in the prese,ce of a base; or 

(i) for a compound of Formula I wherein ? 4 and R5  form a 4-membered azacyclic 

ring substituted with S0212`, 	wherein Re, RI
, 
 , 	R3, R6

, 
 —1 A and X2  are as defined for 

Formula I, coupling a corresponding compou d having the formula III 

N 

......,
4:

7

-N 
7 7\x2 

/ 	N--------.:::-%N 

1) N , R
1  

III 

with a corresponding coin,  ound having the formula CI-SO2Rc in the presence of a base; or 

(j) for a compo 	d of Formula I wherein R2  is CI, and RI , R3, R4, R5
, 
 R6, X'  and 

X2  are as defined fo 	Formula I, reacting a corresponding corresponding compound of 

15 Formula I" 

R5  

1—N 	R4  

R3 
 _ty2 

, ". 

2 

/ N
).. 

\ N 

--.
,....s

.A 
N 	' 	Rl 

Ire 
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5 

10 

15 

wherein R2  is hydrogen, and RI, R3, R4, R5, R6, XI  and X2  are as defined ft 	Formula I, 

with 1-chloropyrrolidine-2,5-dione; or 

(k) for a compound of Formula I wherein R2  is CN, and RI , R3, 	4, R5, R6, XI  and 

X2  are as defined for Formula I, reacting a corresponding compound o 	ormula I"  

6 

R5  

1-N 	R4  
1 

R3 7X2 

R2  t"'N--- N 

......- N... 
	RI 

It, 

wherein R2  is hydrogen, and RI, R3, R4, R5, R6, X1  $ nd X2  are as defined for Formula I, 

with 	1-iodopyrrolidinine-2,5-dione 	followed 

substituted derivative of I'with CuCN; or 

by 	treatment 	of the 	resulting 	3-iodo- 

(l) for a compound of Formula I wher- n R2  is F, and RI , R3, R4, R5, R6, XI  and X2  

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

R5  
N 	R4 

R3  7  

R2  t"-N.......%.*N 

-..1„
......o
k...-• 

N 	Rl 

It, 

wherein R2  is hydrogen, . d RI, R3, R4, R5, R6, XI  and X2  are as defined for Formula I, 

with an cicctrophilic flu t inating agcnt; or 

(m) for a co 	sound of Formula I wherein R2  is F, and RI, R3, R4, R5, R6, XI  and 

X2  are as defined fo Formula I, reacting a corresponding compound of Formula I"' 

R6  

-N 	R4  
/ 	

)<2  
„....
c 

R3  V  

Br 

/ N 'NV 
....-.., 

N
L ) 

\R\ 

Itur 
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with an alkyl lithium or alkyl magnesium halide reagent, followed by trea g ent with 

electrophilic fluorinating agent; and 

optionally removing 	any protecting 	groups 	and 	option 	y 	preparing 

salt thereof pharmaceutically acceptable 
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Claims 

1. 	A compound of the general Formula I 

R6  ns 

I 	4-N R 

R3  L,X 2 

R2  

N /h' N 

N---- CRI 

I 

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

XI  is N or CR3b; 

X2  is N or CR3d; 

RI  is hetAr1, hetAr2, hetAr3, Arl , Ar2, (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, 0 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, trimethylsily1(1-4C alkoxy)(1-6C)alkyl, (3- 

6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCycd(1-2C)alkyl, hetArd(1-2C)alkyl and 

(1-4C alkylsulfonyl)(1-6C alkyl); 

hetCyca  is a 6 membered heterocycle having 1-2 ring heteroatoms independently 

selected from N and 0 and is optionally substituted with (1-6C)alkyl; 

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

hetAr2  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; 

hetAr3  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, hetCycb  

and (1-6C)alkoxy; 

hetCycb  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, hetCycd, hetCycd, 

hetArb, trifluoro(1-6C)alkyl and (1-6C)alkoxy; 

102 



hetCycb  is a 6 membered heterocycle having 1-2 ring heteroatoms independently 

selected from N 	and 	0 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 0; 

hetArb  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; 

Are  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; 

R2  is hydrogen, halogen, (1-4C)alkyl, CF3, CN, or (3-4C)cycloalkyl; 

R3, R36  and 1236  are independently hydrogen, (1-6C)alkyl, CF3, F, 	Cl, CN or (3- 

6C)cycloalkyl; 

R4  is hydrogen, and 

R5  is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or more halogens), 

(3-6C)cycloalkylCH2- (optionally substituted by one or more halogens), (1-6C)alkyl, a 4-6 

membered heterocycle having 1-2 ring heteroatoms independently selected from N, 0 and S, 

or phenyl optionally substituted with one or more halogens, 

or R4  and R5  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)0-, -S02126, (1 -6C)alkyl, (1 -

6Calkyl)C(=0)-, 	phenylC(=0)-, 	cyclopropyl-C(=0)-, 	(1-6C 	alkyl)NHC(=0)-, 	di(1-6C 

alkyl)NC(=O)-, or cyano(1-6Calkyl), 

or R4  and R5  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; 

Re 	is 	H, 	fluoro(1 -3 C)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, 0 and S, wherein said 

5-membered heteroaryl is optionally substituted with one or more substituents independently 

selected from (1-6C)alkyl; and 

R6 	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 -3 C)alkyl, 	(1-3C 
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alky1)0C(=0)(1-3C)alkyl, carboxy(1-6C)alkyl, fluoro(2-6C)alkenyl, 	difluoro(2-6C)alkenyl 

or (1 -6C)alkylC(=0)CH2-. 

2. 	A compound according to claim 1, wherein: 

R I 	is 	hetAri, 	hetAr2, 	hetAr3, 	Ar', 	Ar2, 	(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, 0 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, trimethylsily1(1 -4C alkoxy)(1-6C)alkyl, (3 - 

6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alkyl, hetAra(1-2C)alkyl and 

(1-4C alkylsulfonyl)(1-6C alkyl); 

hetCyca  is a 6 membered heterocycle having 1-2 ring heteroatoms independently 

selected from N and 0 and is optionally substituted with (1-6C)alkyl; 

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

hetAr2  is a 9-membered bicyclic partially unsaturated or filly unsaturated heterocyclic 

ring having 3 ring nitrogen atoms and optionally substituted with one or more substituents 

independently selected from (1-6C)alkyl; 

hetAr3  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, hetCycb  

and (1 -6C)alkoxy; 

hetCycb  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, hetCyca, hetCycd, 

hetArb, trifluoro(1-6C)alkyl and (1-6C)alkoxy; 

hetCyca  is a 6 membered heterocycle having 1-2 ring heteroatoms independently 

selected 	from N 	and 	0 	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 0; 

hetArb  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; 

Are  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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R2  is hydrogen, halogen, (1-4C)alkyl, CF3, CN, or (3-4C)cycloalkyl; 

R3  and lea  are independently hydrogen, (1-6C)alkyl, CF3, F, 	Cl, CN or (3- 

6C)cycloalkyl; 

R4  is hydrogen, and 

R5  is hydrogen, (3-6C)cycloalkyl (optionally substituted by one or more halogens) or 

(3-6C)cycloalkylCH2- (optionally substituted by one or more halogens), 

or R4  and R5  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)0- and -80212a; 

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

and 

R6  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 -3 C)alkyl, (1-3C alky1)0C(=0)(1-3C)alkyl 

or carboxy(1-6C)alkyl. 

3. A compound according to claim 1 or 2, wherein R I  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, 	trimethylsily1(1-4C 	alkoxy)(1-

6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alkyl, hetAra(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, 	trimethylsily1(1-4C 	alkoxy)(1- 

6C)alkyl, (3-6C)cycloalkyl, a 4-6 membered oxacyclic ring, hetCyca(1-2C)alkyl, hetAra(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 I  is hetAr2. 

8. A compound according to claim 1 or 2, wherein R I  is hetAr3. 

9. A compound according to claim 1 or 2, wherein R I  is selected from Ar' and 
A?.  

105 



10. A compound according to any of claims 1-9, wherein R4  is hydrogen and R5  is 

hydrogen, (3-6C)cycloalkyl or (3-6C)cycloalkylCH2-. 

11. A compound according to claim 10, wherein R4  is hydrogen, cyclopropyl or 

cyclopropylmethyl. 

12. A compound according to any of claims 1-9, wherein R4  and R5  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)0- and -80212e. 

13. A compound according to claim 12, wherein R4  and R5  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 R4  and R5  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(=O)O-. 

15. A compound according to claim 12, wherein R4  and R5  together with the 

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

SO2Re. 

16. A compound according to claim 15, wherein R4  and R5  together with the 

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

S 02CH3, -S 02CH2CH3, -SO2CH2CH2CH3, -SO2CH(CH3)2, -SO2CH2CH2CF3, -S 02CF3, 

-SO2CF2CF3, SO2CF2H or-SO2-cyclopropyl. 

17. A compound according to any of claims 1-9, wherein R4  and R5  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(=O)O- and -802R°. 

18. A compound according claim 17, wherein R4  and R5  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)0-. 

19. A compound according to claim 17, wherein R4  and R5  together with the 

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

SO2Rc. 
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20. A compound according to any of claims 1-19, where R6  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 or (3-6C cycloalkyl)(1-3C)alkyl. 

21. A compound according to claim 20, where R6  is (1-6C)alkyl, (2-6C)alkenyl, 

(2-6C)alkynyl or (3-6C)cycloalkyl. 

22. A compound according to claim 20, where R6  is fluoro(1-6C)alkyl, difluoro(1- 

6C)alkyl or trifluoro(1-6C)alkyl. 

23. A compound according to claim 20, where R6  is hydroxy(1-6C)alkyl, (1-3C 

alkoxy)(1-6C)alkyl, 	(1-3C 	alkylsufanyl)(1-3C)alkyl, 	(1-3C 	alky1)0C(-0)(1 -3 C)alkyl 	or 

carboxy(1-6C)alkyl. 

24. A compound according to any of claims 1-23, where R2  is hydrogen. 

25. A compound according to any of claims 1-24, where R3  and R3a  are 

independently selected from hydrogen, (1-6C alkyl), CF3, F and Cl. 

26. A compound according to claim 25, where R3  and R3a  are hydrogen. 

27. A compound according to any of claims 1-26, wherein X1  is N and X2  is CR3a. 

28. A compound according to any of claims 1-26, wherein XI  is CR3b  and X2  is 

CR3a. 

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 

pharmaceutically 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 R4  is hydrogen; 	R5  is hydrogen, 	(3- 

6C)cycloalkyl (optionally substituted by one or more halogens) or (3-6C)cycloalkylCH2- 

(optionally substituted by one or more halogens); and R6  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 RI, R2, R3, X' and X2  are as defined for Formula I, 

reacting a corresponding compound of formula II 

R3  

i

/N
I:1; 

....,\x 2  

2 

N \ N 
---7.--- N 	RI 

II 

with a corresponding compound having the formula 

RS  

HO 	R4  

where R4  is hydrogen; R5  is hydrogen, 	(3-6C)cycloalkyl (optionally substituted by one or 

more halogens) or (3-6C)cycloalkylCH2- (optionally substituted by one or more halogens); 

and R6  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 R6  is HOCH2CH2-; and R', R2,  R3,  R4,  R5, 

X' and X2  are as defined for Formula I, treating a corresponding compound having the 

formula 

HO 	R5  

R3  1
/
::N

, 

 R4  
\ 
X2  

2 

N N 
...--- N 	RI 

with a reducing agent; or 
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(c) for a compound of Formula I where R6  is methoxy(1-6C)alkyl; and RI, R2
,  R3, R4, 

R5, XI  and X2  are as defined for Formula I, treating a corresponding compound where R6  is 

hydroxy(1-6C)alkyl with methyl iodide in the presence of a base; or 

(d) for a compound of Formula I where R6  is HOCH2-; R5  is (3-6C)cycloalkyl; R4  is 

hydrogen; and RI, R2, R3, XI  and X2  are as defined for Formula I, reacting a compound of 

Formula II 

I  
R3 
......C\ z X2  

N N 

N------- Fzi 

II 

with a compound having the formula: 

o 

o 

in the presence of a base; or 

R5  

/\ 

(e) for a compound Formula I where R6  is (1-3Calky1)0C(=0)CH2-; 	R5  is (3- 

6C)cycloalkyl; R4  is hydrogen; and RI, R2, R3, 	XI  and X2  are as defined for Formula I, 

reacting a compound of formula II 

X2  7  
R-' 

2 

/ 	N N 

N----------.-.'"--%"...--%'  -  Ri 

II 

with a compound having the formula 

0 

„Att.., 	„..- alkyl) .„....(1-3C 
R5 	--c:z"- 	-0 

in the presence of 2,8,9-triisobuty1-2,5,8,9-tetraaza-l-phosphabicyclo[3.3.3jundecane; or 

(f) for a compound of Formula I where R6  is fluoro(1-6C)alkyl; and RI, R2, R3, R4
, 

 

R5, X' and X2  are as defined for Formula I, reacting a corresponding compound of Formula I' 
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Rsa  
Rs  

R4  

/ 
R3 

.....

0 

z\ 2 x 
 

N N 

N---------
R1 

 

I,  

where R6a  is CH3SO3(1-6C)alkyl, and R', R2,  R3,  R4,  R5, X' and X2  are as defined for 

or Formula I, with tetrabutylammonium fluoride; 

(g) for a compound of Formula I wherein R4  and R5  form a 4-membered azacyclic 

ring substituted with fluoro(1-6C)alkyl, difluoro(1-6C)alkyl or trifluoro(1-6C)alkyl, and R', 

R2, R3,  R6,  X' and X2  are as defined for Formula I, 	coupling a corresponding compound 

having the formula III 

R3 	

I—N /L 
N 

7x2  

N ''.--- N 

N.--- R1 

III 

with a corresponding compound having the formula L3-R16, where L3  is a leaving group or 

atom and 	RI°  is 	fluoro(1-6C)alkyl, 	difluoro(1-6C)alkyl or trifluoro(1-6C)alkyl, 	in the 

presence of a base; or 

(h) for a compound of Formula I wherein R4  and R5  form a 4-membered azacyclic 

ring substituted with SO2CF3, and R', R2, R3, R6, X' and X2  are as defined for Formula I, 

reacting a corresponding compound having the formula III 
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N 

/ ___.

(7 

R3 
x2 z 

N/ N 

N---/---- 	 Ri 

III 

with trifluoromethanesulfonic anhydride in the presence of a base; or 

(i) for a compound of Formula I wherein R4 and R5 form a 4-membered azacyclic 

ring substituted with SO2Re, 	wherein Re, RI , R2, R3, R6, Xi and X2 are as defined for 

Formula I, coupling a corresponding compound having the formula III 

R6 

~
N H  

____c / , x2 R3 

2 

.-----"' N 

N ---. 
R1 

III 

with a corresponding compound having the formula Cl-SO2Re in the presence of a base; or 

(j) for a compound of Formula I wherein R2 is Cl, and RI , R3, R4, R5, R6, X1 and X2 

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

I" 

R5 

xi-N 	al 

R3 
......C

X 
 

, 2 

R2 
/ N 

---„). 
N 	"" 	R1 

It, 

wherein R2 is hydrogen, and RI , R3, R4, R5, R6, XI and X2 are as defined for Formula I, with 

1-chloropyrrolidine-2,5-dione; or 

(k) for a compound of Formula I wherein R2 is CN, and RI , R3, R4, R5, R6, X' and 

X2 are as defined for Formula I, reacting a corresponding compound of Formula I" 
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R 

i-N 	R4  

,...C: 
R3  V X2  

R2  

/ NN 
---....L.;„_. N 	R1 

I,? 

wherein R2  is hydrogen, and R', R3, R4,  R5,  R6, 
X' and X2  are as defined for Formula I, with 

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

R2  is F, and RI, R3,and X2  are R4, R5, R6
, 
 — A 1 

derivative of I'with CuCN; or 

(1) for a compound of Formula I wherein 

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

R5  

l-N 	R4  

c: R3  V X2  

R2  

/ N N 
...) .....,,.,,,,?.,L. N 	R1 

I" 

wherein R2  is hydrogen, and RI , R3, R4,  R5,  R6, 
X' and X2  are as defined for Formula I, with 

an electrophilic fluorinating agent; or 

(m) for a compound of Formula I wherein R2  is F, and RI, R3, R4,  R5,  R6,  X'  and  X2 

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

R6  

i  _,,, 	R
R5 

11 
R3 /X2 

Br
a 

Br 

'N .11'N 
..--.---...,„ 

N; 
	

R1 

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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