
CLAIMS 

What is claimed is: 

1. 	A protein kinase conjugate that has the formula, 

X-M-S-CH2-Prot 

wherein, Prot is a protein kinase or portion thereof that contains a • steine residue 

selected from the group consisting of CYS I, CYS5, CYS6, CYST, CY 	CYS9, CYS10, 

CYS11, CYS12 and CYS13; 

wherein, if the protein kinase is JAK3, the cysteine resid 	is Cys945; 

S-CH2  is the sulfur atom and methylene group from t 	side chain of said cysteine 

residue; 

M is a modifier moiety that is formed by the co .lent bonding of a warhead group with 

the side chain of said cysteine residue; and 

X is a chemical moiety that binds in or n 	r the ATP binding site of the protein kinase. 

2. 	The conjugate of claim 1, wherein 	a warhead group is —L-Y, wherein 

L is a covalent bond , 	a bivalent Chg saturated or unsaturated, straight or 

branched, hydrocarbon chain, wher 	one, two, or three methylene units of L are optionally and 

independently replaced 	by cy opropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)502-, 

-SO2N(R)-, -0-, -C(0)-, -O 	0)-, -C(0)O-, -5-, -SO-, -502-, -C(=S)-, -C(=NR)-, -Na-N-, or 

-C(=N2)-; 

Y is hydrogen, 	rile, C1.6 aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2 	sr CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or a. 1 ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and 	erein said ring is substituted with 1-4 Re groups; and 

Rx 	•nd Ry are independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloal 1; 
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each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a .uitable 

leaving group, or a C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or C 	wherein: 

Q is a covalent bond or a bivalent C1.6 saturated or unsaturated, strait 	or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optionally . d independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or - 42-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6  aliphatic optionally substituted with oxo 	al ogen, NO2, or CN. 

3. 	The conjugate of claim 1, wherein the warhead group is 
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wherein each Re  is independently a suitable leaving group, NO2, CN, or oxo. 

4. 	The conjugate of claim I, wherein the modifier moiety taken together w il the side chain 

Sulfur and methylene of the cysteine have a formula selected from the group onsisting of 
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5. The conjugate of any one of claims 1-4, wherein Prot is a kinase r portion of a kinase 

comprising CYS I, and is selected from the group consisting of JAK3 	GFR1, FGFR2, FGFR3, 

FGFR4, CKIT, CSFR1, PDGFR-A, FAK2, FLT3, FER, FES, CD '4  1, CDKL4, FLT4, KDR, 

FLTI, PDGFR-B, and a portion of any one of the foregoing th. comprises CYS I. 

6. The conjugate of claim 5, wherein Prot comprise • an amino acid sequence selected from 

the group consisting ofRC*VHRDL, KC*IHRDL, N r IHRDL, NC*IHRDV, NC*VHRDL, 

NC*VHRDI, SC*VHRDL, CC*IHRDL, or NC* I.. 	DI, wherein C* is CYS1. 

7. The conjugate of any one of claims 	4, wherein Prot is a kinase or portion of a kinase 

comprising CYSS, and is selected from t ,  - group consisting of PFTAIREI, JNK1, JNK2, INK3 

BMPR2, and a portion of any one of t e foregoing that comprises CYSS. 

8. The conjugate of claim , wherein Prot comprises an amino acid sequence selected from 

the group consisting of DLC QYMD, NLC*QVIH, NLC*QVIQ, and SLC*KYLSL, wherein C* 

is CYS5. 

9. The conju: 	e of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CY 	and is selected from the group consisting of TNK1, YES, FGR, SRC, LIMK1, 

FGFR1, FG . ' 	FGFR3, FGFR4, and a portion of any one of the foregoing that comprises 

CYS6. 
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10. The conjugate of claim 9, wherein Prot comprises an amino acid sequence selecte 	rom 

the group consisting of SGC*FGV, QGC*FGE, TGC*FGD, KGC*FGQ, and EGC*F 4,  

wherein C* is CYS6. 

11. The conjugate of any one of claims 1-4, wherein Prot is a kinase or p 	ion of a kinase 

comprising CYS7, and is selected from the group consisting of FAK, AL 	ALK2, and a 

portion of any one of the foregoing that comprises CYS7. 

12. The conjugate of claim 11, wherein Prot comprises an a 	o acid sequence selected from 

the group consisting of GRC*IGEGQFGD, VEC*VGKORY,  and LEC*VGKGRYG, wherein 

C* is CYS7. 

13. The conjugate of any one of claims 1-4, whe 	in Prot is a kinase or portion of a kinase 

comprising CYS8, and is selected from the grout 	onsisting of ZAP70, CRIK, ERK3, CK1g1, 

CK1g2, CK1g3, and a portion of any one of 	foregoing that comprises CYS8. 

14. The conjugate of claim 13, whe 	rn Prot comprises an amino acid sequence selected from 

the group consisting of GC*GNF, G f *GHF, and GC*GGN, wherein C* is CYS8. 

15. The conjugate of any . e of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS9, and is . a R 1 or a portion thereof that comprises CYS9. 

16. The conjugat' of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS 	, and is MELK or a portion thereof that comprises CYS 10. 

17. The onjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

compris 	g CYS11, and is selected from the group consisting of c-KIT, EMS, RON, FLT3, FOR, 

and . .ortion of any one of the foregoing that comprises CYS11. 
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18. The conjugate of claim 17, wherein Prot comprises an amino acid sequence se cted from 

the group consisting of YCC*YG, TMC*HG, and FMC*I-IG, wherein C* is CYS1 

19. The conjugate of any one of claims 1-4, wherein Prot is a kinase or p• 	•on of a kinase 

comprising CYS12, and is ALK or a portion thereof that comprises CYS / . 

20. The conjugate of claim 19, wherein Prot comprises the ami . acid sequence 

AARNCLLTC*PGPGRVAKIGD, wherein C* is CYS12. 

21. The conjugate of any one of claims 1-4, wherein P 	t is a kinase or portion of a kinase 

comprising CYS13, and is B-RAF or a portion thereof 	at comprises CYS13. 

22. The conjugate of claim 21, wherein Prot • .mprises the amino acid sequence 

TKPQLAIVTQWC*EGSSLYHH, wherein 	is CYS13. 

23. The protein kinase conjugate of laim 1, comprising cAuT or a portion thereof 

comprising CYS1 (Cys788), and a ampound of formula XVIII, XIX, XIX-a, XIX-b, XIX-c, XX 

or XX-a that is covalently and ' 	versible bonded to CYS1; or 

comprising B-RAF or . portion thereof comprising CYS13 (Cys532), and a compound of 

formula XVIII, XIX, XIX-., XIX-b, XIX-c, XX or XX-a that is covalently and irreversible 

bonded to CYS13; or 

comprising F • K or a portion thereof comprising CYS7 (Cys427), and a compound of 

formula IV, IVa • IVb that is covalently and irreversible bonded to CYS7; or 

comp . ng JNKI or a portion thereof comprising CYS5 (Cys116), and a compound of 

formula V 	VII, VIII, IX, IX-a, X, X-a, XI, XII or XII-a that is covalently and irreversible 

bonded . CYS5; or 
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comprising ZAP70 or a portion thereof comprising CYS8 (Cys346), and a compo 	d of 

formula I-a, I-b, I-c, I-d, I-e, and I-f that is covalently and irreversible bonded to CYS: 	or 

comprising RON or a portion thereof comprising CYS1I (Cys1165), and a •. mpound of 

formula XIII-a, XIII-b, XIII-c, XIII-d, XIV, XV, XVI, or XVII that is covalent' 	.nd irreversible 

bonded to CYS11; or 

comprising a compound of formula I-a, I-b, I-c, I-d, I-e, I-f, II-a, 	., II-c, II-d, III, IV, 

IVa, 1Vb, V, VI, VII, VIII, IX, IX-a, X, X-a, XI, XII, XII-a, XIII-a, XI -b, XIII-c, XIII-d, XIV, 

XV, XVI, XVI-a, XVI-b, XVI-c, XVII, XVIII, XIX, XIX-a, XIX-b 	X-c, XX, or XX-a. 

24. A protein kinase conjugate comprising KDR or a por(.n thereof comprising CYS2 

(Cysl 045), and a compound of formula XVIII, XIX, XIX-,, XIX-b, XIX-c, XX or XX-a that is 

covalently and irreversible bonded to CYS2, or 

comprising FLT3 or a portion thereof comp' ing CYS2 (Cys828), and a compound of 

formula II-a, II-b, II-c or II-d that is covalently a. : irreversible bonded to CYS2, or 

comprising MEK1 or a portion thereo comprising CYS2 (Cys207), and a compound of 

formula II-a, II-b, II-c or II-d that is coval- tly and irreversible bonded to CYS2, or 

comprising JAK3 or a portion tr - eof comprising CYS3 (Cys909), and a compound of 

formula V that is covalently and in-- ersible bonded to CYS3, or 

comprising PLK I or a po Ion thereof comprising CYS4 (Cys67), and a compound of 

formula III that is covalently . d irreversible bonded to CYS4. 

25. A compound of '. nnula I-a, I-b or I-c 
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or a pharmaceutically acceptable salt thereof; wherein 

each of RaRb, 12.`, Rd, Rfare independently selected fro. R, OR, halogen, —CF3,-CN, - 

C 	-R or —C(0)NHRz; 

V is selected from R, OR, halogen, —CF3  anda 	10 membered monocyclic or bicyclic, 

saturated, partially unsaturated, or aryl ring contain. : 0-3 heteroatoms independently selected 

from the group consisting of nitrogen, oxygen, a . sulfur that is optionally substituted with R, 

OR, halogen or —CF3; 

each R is independently hydrogen, ewer alkyl, lower haloalkyl or lower cycloalkyl; 

Each R' is independently hydros:-n, aliphatic or aryl; 

X1  is —NH-C(0)- or—C(0)- " - 

Ring A is a 4-10 member.. monocyclic or bicyclic, saturated, partially unsaturated, or 

aryl ring containing 0-3 hete ei toms independently selected from the group consisting of 

nitrogen, oxygen, and sul 	, and 

112  is —L-Y, whe e in: 

L is a coval= .t bond or a bivalent C1.8  saturated or unsaturated, straight or branched, 

hydrocarbon cha. 	wherein one, two, or three methylene units of L are optionally and 

independently replaced by cyclopropylene, —NR-, 	-N(R)C(0)-, -C(0)N(R)-, 	-N(R)SO2-, 

-SO2N(R)- -0-, -C(0)-, -0C(0)-, -C(0)O-, -S-, -SO-, -502-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2  

Y is hydrogen, nitrile, C1_6 aliphatic optionally substituted with one or more OH, NRxRy, 

o e, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 
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unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nitrogen, 4 xygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, lower haloal 	1, or lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6 aliphatic optionally substituted with oxo, haloge 	NO2, or CN, wherein: 

Q is a covalent bond or a bivalent Cm saturated or unsa 	ated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q ar- .ptionally and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)O-, 	SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally substitu d with oxo, halogen, NO2, or CN. 

26. 	A compound of formula II-a, II-b, Il-c or II 

Ra 
N ‘ 	 HN—N 
AS-ON 	----.1' 	

' 

	

HN 	S 	HNII 	I 
.. 	 -a 

Wy 'NW 	Wy /L 

•A, ,Ri 	I 	) Z 	W 	X 	Z 	X-R1  

	

" 	Ra 	 11.b 

N 	 HN—N 
A , 	CN 	 ,... 	R1' 

HN 	S 	 HN 
..-1-.. 	 A 	Ra 	R 

Wy ' 	 Re WY N'N 

Z AW 	X 	Z AW 	X 
0 1 	0.1 04 	0.1 

11-c 	 114 

or a pha 1 aceutically acceptable salt thereof, wherein: 

Wy is 4  or C-Rb; 

W •• N or CH; 

is NH, CH2, 0 or S; 
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each of RaRb,and Re  are independently selected from R, OR, halogen, —CF3,-CN 	C 	- 

R, -NRxRy, or —C(0)NHRz; 

each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalky or lower 

cycloalkyl; 

eachRz is independently hydrogen, aliphatic, or aryl; 

Z is hydrogen or a solubilizing group; 

Ring A is a 4-10 membered monocyclic or bicyclic, saturated, .artially unsaturated, or 

aryl ring containing 0-3 heteroatoms independently selected from t • e group consisting of 

nitrogen, oxygen, and sulfur; 

RI  or R1' is —L-Y, with the proviso that when R1  is 	Y, R1  is R, OR, halogen, —CF3, - 

CN, -C 	-R or —C(0)NHR', and when R1' is —L-Y, RI  i 	• OR, halogen, —CF3, -CN, -C 	-R or 

—C(0)NHR'; 

L is a covalent bond or a bivalent C14  s• urated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, two, or t 	ee methylene units of L are optionally and 

independently replaced by cyclopropyle 	—NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, -N(R)SO2-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0 • , -5-, -SO-, -502-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1.6 	iphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or . 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring hay' g 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein sa • ring is substituted with 1-4 Re  groups; and 

Rx and Ry 	• e independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  ' 	independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group or a C1 _6  aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q 	a covalent bond or a bivalent C1.6  saturated or unsaturated, straight or branched, 

hydroc bon chain, wherein one or two methylene units of Q are optionally and independently 
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replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -502-, -N(R) 	0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1_6  aliphatic optionally substituted with oxo, halogen, NO , or CN. 

27. 	A compound of formula III: 

Ri  

Ra 

Wy
„.......... W 

..- X 
Wi-  \ 

-....,.. 
 Z 

--....„... .......--- 	......„.„.„,.....„, 
N 	N 

H ITT 

Rb 

or a pharmaceutically acceptable salt thereof, wherei' 

12, and Rb  are independently selected fro 	ydrogen, R, OR, halogen, —CF3, -CN, -C C- 

R, -NRxRy, or —C(0)NRxRz; 

each R, Rx and Ry is independently ydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independently hydrogen, aliphatic, or aryl; 

X a bivalent Cl _s saturated .r unsaturated, straight or branched, hydrocarbon chain, 

wherein one, two, or three met . lene units of L are optionally and independently replaced by 

cyclopropylene, —NR-, -N ' C(0)-, -C(0)N(R)-, -N(R)S02-, -SO2N(R)-, -0-, -C(0)-, -0C(0)-, 

-C(0)O-, -5-, -SO-, -SO , -O(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; 

Z is hydrogen 	ower alkyl or a 5 or 6 membered saturated, partially unsaturated or 

aromatic ring that • .ntains 0-3 heteroatoms selected from N, S and 0, and contains 0-3 

substituents se cted from the group consisting of oxo, lower alkyl, -0-lower alkyl, a halogen, 

and -CF3; 

and WI are independently N or CH; 

Wv is N or C-Rc 
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Re is hydrogen; R, OR, halogen, —CF3,-CN, -C 	-R, -NRxRy, -C(0)Rx or — 

C(0)NRxRz; 

RI  is —L-Y;or 

Rc and RI taken together with the atoms to which they are bonded form 	5 or 6 

membered partially unsaturated or aromatic ring that contains 0-3 heteroato P ,  selected from N, 

S and 0, and is substitute with —L-Y and up to two other substituents sele• ed from the group 

consisting of oxo, lower alkyl, -0-lower alkyl, a halogen, and -CF3; 

L is a covalent bond or a bivalent C1.5 saturated or uns• 	rated, straight or branched, 

hydrocarbon chain, wherein one, two, or three methylene • nits of L are optionally and 

independently replaced by cyclopropylene, —NR-, 	-NO' C(0)-, 	-C(0)N(R)-, 	-N(R)SO2-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -5-, -SO-, 	Or, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrite, Ch6  aliphatic option. y substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membe•- d monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 heteroat ms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is substitu - d with 1-4 Re  groups; and 

Rx and Ry are independent 	hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independent) 	selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6 aliph. c optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covalent b • d or a bivalent C1.6 saturated or unsaturated, straight or branched, 

hydrocarbon chain, w 	ern one or two methylene units of Q are optionally and independently 

replaced by —N(R 	-5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N( ' 	02-, or —SO2N(R)-; and 

Z is h 	ogen or C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

28. 	compound of formula V: 
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Ra 
R11.,........„...„.

„..---,/ 

1 Rd 	Rf 

R1 N...,... 
N 

............-.,,,..........
„N 

CN 

0 
N.----ck."•-....,........----____.Rb 

, 	V 

Rc Nlr-------N 
H 

or a physiologically acceptable salt thereof, wherein 

Re, Rb, Rc Rd and Rf are independently selected fr. 	hydrogen, R, OR, halogen and — 

CF3; 

each R is independently hydrogen, C1-C6 a • 1, Cl-C6 alkenyl, Cl-C6 allcynl, or lower 

haloalkyl; 

R1  or RI,  is -L-Y, with the proviso t 	when R1  is -L-Y, R1 ' is hydrogen or lower alkyl, 

and when RI ,  is -L-Y, R1  is hydrogen or lo 	er alkyl; 

L is a covalent bond or a biva 	t Ci_s saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, 	o, or three methylene units of L are optionally and 

independently replaced 	by cy opropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -OC •)-, -C(0)O-, -5-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, n 	le, C15  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, 	r CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or a 	ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and 	erein said ring is substituted with 1-4 Re groups; and 

	

12X 	•nd Ry are independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalk 	; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

le • ing group, or a C1_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 
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Q is a covalent bond or a bivalent C1_6 saturated or unsaturated, straight or b 	f 

hydrocarbon chain, wherein one or two methylene units of Q are optionally and in. 	elide] 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, 	I(R)C(0) 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6  aliphatic optionally substituted with oxo, halog 	NO2, or CN. 

29. 	A compound of formula VI: 

Rf 
Rd 

HN 

Ra 

Re,,.....„..........
„„„.  „,.., 

N 
Ri 

Rb NI N 
H 

or a pharmaceutically acceptabl salt thereof, wherein 

Ra, Rb, Re, Rd and 	are independently selected from R, OR, halogen, —CF3, -CN, - 

C 	-R, -NRxRy, and —C 6 )NHRz; 

each R, Rx an. ' y is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz 	independently hydrogen, aliphatic, or aryl; 

Ring • is a 3-10 membered monocyclic or bicyclic, saturated, partially unsaturated, or 

aryl ring . • ntaining 0-3 heteroatoms independently selected from the group consisting of 

nitrogi 	oxygen, and sulfur; 

ed, 

tly 
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Xis a bond or a bivalent C1 -C6  saturated or unsaturated, straight or branched 

hydrocarbon chain wherein optionally one, two or three methylene units of the hydroc 	bon 

chain are independently replaced by —NR-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -s-, S • , -SO2-, - 

C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; 

Xi is a bond or is a bivalent 3-10 membered monocyclic or bicyclic, 	: turated, partially 

unsaturated, or aryl ring containing 0-3 heteroatoms independently select:. from the group 

consisting of nitrogen, oxygen, and sulfur; 

RI  is —L-Y; 

L is a covalent bond or a bivalent C1.8  saturated or 	saturated, straight or branched, 

hydrocarbon chain, wherein one, two, or three methyl; a units of L are optionally and 

independently replaced by cyclopropylene, 	—NR-, 	(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -S-, -SC'-, -502-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)--; 

Y is hydrogen, nitrile, C1 	aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 me. tered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 hete .atoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is sub 	rtuted with 1-4 Re  groups; and 

Rx and Ry are indepen. -ntly hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independ: tly selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6 a '.hatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covale 	bond or a bivalent Ch6  saturated or unsaturated, straight or branched, 

hydrocarbon chain 	herein one or two methylene units of Q are optionally and independently 

replaced by — 	R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, 	'(R)S02-, or —SO2N(R)-; and 

Z ". hydrogen or C1.6  aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

30 	A compound of formula VII 
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N 

(CH2)n HN 

\ 	/ Ra 

/ \ 

Rb 	 ' 

R" 	VII 

or a pharmaceutically acceptable salt thereof, whe r- n 

n is one, two, or three; 

Ra, Rb, and Re are independently se cted from R, OR, halogen, —CF3, -CN, -C -R, - 

NRxRy, and —C(0)NIIRz; 

each R, Rx and Ry is indepen. -ntly hydrogen, lower alkyl, lower haloalkyl, 

cycloalkyl; 

or lower 

eachRz is independent 	ydrogen, aliphatic, or aryl; 

R'and R" are indep - dently hydrogen or halogen; 

X is a bond, or is elected from the group consisting of 
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I .1 	\Ns' 
VAii c:.% 

RI 	 RI 

iw 

, zN. 
XI 
„NN7T

RI  

NN 

v ;

Rl  

X1 is 0, NH or S; 

W is CH2 or NH; 

RI  is —L-Y; 

L is a covalent bond or a bivalent C1.8 	Pirated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, two, or tree methylene units of L are optionally and 

independently replaced by cyclopropyle e, —NR-, 	-N(R)C(0)-, -C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -CO, 0-, -S-, -SO-, -502-, -C(=S)-, -C(---NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, CI.6  . iphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, o 	a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring ha 	ng 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein sa 	ring is substituted with 1-4 R°  groups; and 

Rx and Ry 	e independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  s independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving grow , or a Ci_6  aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

• s a covalent bond or a bivalent C1.6  saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optionally and independently 
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replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -S02-, -N(R)f (0)-, 	- 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.4 aliphatic optionally substituted with oxo, halogen, Nee, or CN. 

31. 	A compound of formula VIII: 

Ri -..._ 
'Z2  

(I-12)ni NR 	y 
/ 

Zi  H2)n 
 

I 

Ra 

........
<................. RI 

Re -- — 	1 
1 1

%..............--.%%%"N 
H 	Rb 

VIII 

or a pharmaceutically accepta 	e salt thereof, wherein 

n and n1 are indep 	dently zero, one, two, three or four; 

Ra, Rb, and Rc . e independently selected from R, OR, halogen, —CF3,-CN, -C Ca, - 

NRxRy, and —C(0) 	• 

each R, ' 	and Ry is independently hydrogen, lower alkyl, lower haloalkyl, 

cycloalkyl; 

or lower 

eac re 	is independently hydrogen, aliphatic, or aryl; 

r 	is halogen; 

X1  and Z1  are independently —N(Ry)-C(0)-, -C(0)-N(Ry)-; 
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Z2 is a bond or a 4 to 10 membered monocyclic or bicyclic, saturated, partially 

unsaturated or aryl ring having 0-3 heteroatoms independently selected from nitrogen . xygen 

and sulfur; 

R1  is —L-Y; 

L is a covalent bond or a bivalent Chg saturated or unsaturated, 	•aight or branched, 

hydrocarbon chain, wherein one, two, or three methylene units of 	are optionally and 

independently replaced 	by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -502-, -'(=5)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1.6 aliphatic optionally subsf 	ed with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered mon. yclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring  is substituted with 	4 Re  groups; and 

Rx and Ry are independently hydr 	en, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each fe is independently select.   from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6  aliphatic optic),  • Ily substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covalent bond or a a 1 alent C1.6 saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein on: or two methylene units of Q are optionally and independently 

replaced by —N(R)-, -5-, 	6 -, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -502-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, o 	SO2N(R)-; and 

Z is hydrogen o C1.6  aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

32. 	A compo 	d of formula IX or IX-a: 
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Ra 
Ri 
-,.Rd N.Rb 
./ 	NH HN 

/ 	, 	4........ N 
—Rf 	Rc 

t
IX 

R 
Rg 

R1  0 	 Ra 
L 

N  .-1-"Rd Rb 
.--- 	NH HN 

L..-- N 
;—Rf 	Rc 

IX-a 

R' 
or a pharmaceutically acceptable salt thereof, 	ere 

Ra, Rb, Rc, Rd, Rf and Rg are inde 	dently selected from R, OR, halogen, —CF;,-CN, - 

C £-R, -NRxRy, and —C(0)NHRz; 

each R, Rx and Ry is indepe 4ently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independent 	hydrogen, aliphatic, or aryl; 

R' is halogen; 

Ring A is an 3-14 membered monocyclic or bicyclic, saturated, partially unsaturated, or 

aryl ring containing 0 	heteroatoms independently selected from the group consisting of 

nitrogen, oxygen, 	d sulfur; 

RI is — 

L is . covalent bond or a bivalent C1,8  saturated or unsaturated, straight or branched, 

hydrocar 	n chain, wherein one, two, or three methylene units of L are optionally and 

indep 	dently replaced 	by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)SO2-, 
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-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -502-, -C(=S)-, -C(=NR)-, -N 	or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1.6 aliphatic optionally substituted with one or mot-. •H, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, s. 	rated, partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected fr. 	nitrogen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, 1.. er haloalkyl, or lower 

cycloalkyl; 

each Re is independently selected from —Q-Z, OH, ox •., NO2, halogen, CN, a suitable 

leaving group, or a Ch6  aliphatic optionally substituted with . o, halogen, NO2, or CN, wherein: 

Q is a covalent bond or a bivalent C1_6 saturate. or unsaturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene u 	s of Q are optionally and independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)- 	-C(0)O-, -SO-, or -502-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic option. y substituted with oxo, halogen, NO2, or CN. 

33. 	A compound of formula X or 	a: 

	

Rd \-__ 	Ri 

	

\ / 	N 
R. 	Itx 

/ 1 Rb 	it X 

Rc N -N 	Ri 	Ra  
H 

0 
Rd
sk 

 

w 
	' 2)n 

. 	
i / 	 x. 
Rb / 	 \ / 

R 	N 	 Ra 
H 

or a a armaceutically acceptable salt thereof, wherein 
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n is one, two, or three; 

Ra, R", Rc, Rd and Rf are independently selected from R, OR, halogen, —CF3, - N, - 

C 2-R, -NRxRy, and —C(0)NHRz; 

each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloal 	1, or lower 

cycloalkyl; 

eachRz is independently hydrogen, aliphatic, or aryl; 

R' is a halogen; 

X is —C(0)NRx- or —NRx-C(0)-" 

Ring A is a 4-10 membered monocyclic or bicyclic, satu 	ted, partially unsaturated, or 

aryl ring containing 0-3 heteroatoms independently selected 	om the group consisting of 

nitrogen, oxygen, and sulfur; 

RI  is —L-Y; 

L is a covalent bond or a bivalent C1.8  s 	rated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, two, or 	e methylene units of L are optionally and 

independently replaced by cyclopropyle 	, —NR-, 	-N(R)C(0)-, -C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0 • -, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, 4\1=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1.6  • phatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or . 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring hay' g 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein sail 	ing is substituted with 1-4 Re  groups; and 

Rx and Ry 	independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re . independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving grou t  or a Cl-6  aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q 	. a covalent bond or a bivalent C1-6 saturated or unsaturated, straight or branched, 

hydroc. 'on chain, wherein one or two methylene units of Q are optionally and independently 
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replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -502-, -N(R) 	0)-, 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally substituted with oxo, halogen, N I , or CN. 

34. 	A compound of formula XI: 

Rd,— 

i 

	Ns  	X 	 Ri 

Re
.------- 	/ 

NC 	/ 	ORa 
Rb 

XI 

or a pharmaceutically acceptable salt thereof, wherein 

Ra, R", Re and Rd are independently selected • .in R, OR, halogen, —CF3, -CN, -C 	2-R, 

-NRxRy, and —C(0)NHRz; 

each R, Rx and Ry is independently hyd 'igen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independently hydroge 	aliphatic, or aryl; 

Xis —C(0)NRx- or —NRx-C(0 

RI  is —L-Y; 

L is a covalent bond o 	a bivalent C1 _8  saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherei 	one, two, or three methylene units of L are optionally and 

independently replaced 	.y cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0 , -0C(0)-, -C(0)O-, -5-, -SO-, -S02-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hyd . gen, nitrile, C1_6  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, haloge 	NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturate., or aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sul 	, and wherein said ring is substituted with 14 Re  groups; and 
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Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, 	lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z,. OH, oxo, NO2, halogen, f 	, a suitable 

leaving group, or a C1.6  aliphatic optionally substituted with oxo, halogen, NO2  or CN, wherein: 

Q is a covalent bond or a bivalent C1.6 saturated or unsaturated, • raight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optio , ally and independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally substituted wi 	oxo, halogen, NO2, or CN. 

35. 	A compound of formula XII or XII-a: 

X 

...----- 

, NC I 	 Ra 

R• 

r' 

..-- /---- 

, 

Rb 

or a pharmaceuti• 	ly acceptable salt thereof, wherein 

Ra, Rb  and Re are independently selected from R, OR, halogen, —CF3,-CN, -C C-R, - 

NRxRy, a i —C(0)NHRz; 

.ch R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycl lkyl; 
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eachRz is independently hydrogen, aliphatic, or aryl; 

R' is a halogen; 

X is —C(0)NRx- or —NRx-C(0)-` 

Rx is hydrogen or lower alkyl; 

Ring A is a 4-10 membered monocyclic or bicyclic, saturated, partia 	unsaturated, or 

aryl ring containing 0-3 heteroatoms independently selected from the gro . consisting of 

nitrogen, oxygen, and sulfur; 

RI  is —L-Y; 

L is a covalent bond or a bivalent C18  saturated or 	saturated, straight or branched, 

hydrocarbon chain, wherein one, two, or three methyl- e units of L are optionally and 

independently replaced 	by cyclopropylene, —NR-, 	4 (R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -8-, -S r., , -802-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1.6  aliphatic opt',,, ally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 me •. • ered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 hete 'atoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is subs tuted with 1-4 Re groups; and 

Rx and Ry are indepen 	tly hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re is independe tly selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1 _6  a • atic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covale 	• ond or a bivalent C1_6 saturated or unsaturated, straight or branched, 

hydrocarbon chain, • herein one or two methylene units of Q are optionally and independently 

replaced by — 	)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, - (R)SO2-, or —SO2N(R)-; and 

Z . 	ydrogen or C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

36. 	A compound of formula XIII-a or XIII-b: 
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Ra 	 Rb 
r

N
lq, 

... 	N 	e IN  Rc \ 
R2 	N 	, 

,t 

5A 

 
O 	I 

X—R1 
Ra 	 Rb 	X1113 

	

x---rN. N 
	.(-1-ir; Re 

	

R,-------N-Nt 	Is 	Rd 
O 	

L. 
	el  

XIII b 

or a pharmaceutically acceptable salt thereof, wherein 

Ra, Rb, Rc and Rd are independently selected from 	; drogen, R, OR, halogen, —CF3,- 

CN, -C 2-R, -NRxRy, and —C(0)NHRz; 

each R, Rx and Ry is independently hydrogen, swer alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independently hydrogen, alip 	ic, or aryl; 

R2 is hydrogen optionally substituted .ryl, or optionally substituted heteroaryl; 

X is a bond or a bivalent C1-C6 sa ',rated or unsaturated, straight or branched 

hydrocarbon chain wherein optionally -, e, two or three methylene units of the hydrocarbon 

chain are independently replaced b —NR-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -SO2-, - 

C(=S)-, -C(=NR)-, -N=N-, or -C —N2)-; 

Ring A is a 4-10 me 	iered monocyclic or bicyclic, saturated, partially unsaturated, or 

aryl ring containing 0-3 h• eroatoms independently selected from the group consisting of 

nitrogen, oxygen, and 	dIfur; 

R1  is —L-Y; 

L is a c• alent bond or a bivalent C1 _8  saturated or unsaturated, straight or branched, 

hydrocarbon 	ain, wherein one, two, or three methylene units of L are optionally and 

independe ly replaced by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)SO2-, 

-502N 	)-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -5-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C( 	2)-; 
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Y is hydrogen, nitrile, C1.6 aliphatic optionally substituted with one or more OH, ,, ' 	Ry, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturate,, partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nit ',gen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, lower , .loalkyl, or lower 

cycloalkyl; 

each Re is independently selected from —Q-Z, OH, oxo, NO , halogen, CN, a suitable,  

leaving group, or a C14  aliphatic optionally substituted with oxo, h. ogen, NO2, or CN, wherein: 

Q is a covalent bond or a bivalent C1.6  saturated or u saturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of 	are optionally and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(• 0-, -SO-, or -502-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)SO2-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally su stituted with oxo, halogen, NO2, or CN. 

37. 	A compound of formula XIV: 

R2 

Rb...1 	( 
N Rv 

N 

/ 	 440  N N  
N 	 XIV 

or a pharmaceutical 	acceptable salt thereof, wherein 

Ra, and ' a are independently selected from R, OR, halogen, —CF3, -CN, -C 	2-R, - 

NRxRy, and 	(0)NHRz; 

eac• R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloal: 	; 

eachRz is independently hydrogen, aliphatic, or aryl; 
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R2 is hydrogen, optionally substituted aryl, or optionally substituted heteroaryl; 

X is a bond or a bivalent C1-C6  saturated or unsaturated, straight or branched 

hydrocarbon chain wherein optionally one, two or three methylene units of the hy. ocarbon 

chain are independently replaced by —NR-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -S 	-SO-, -SO2-, - 

C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; 

R1  is —L-Y; 

	

L is a covalent bond or a bivalent C1.8 saturated or unsatu 	ted, straight or branched, 

hydrocarbon chain, wherein one, two, or three methylene u 	of L are optionally and 

independently replaced 	by cyclopropylene, —i1R-, 	-N(R)• 0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -5'42-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1_6 aliphatic optionally .ubstituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membere i rnonocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 heteroato 	. independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is substitute . 	ith 1-4 Re  groups; and 

Rx and Ry are independently 	ydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independently a' ected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6 aliphati optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covalent bong or a bivalent C1.6 saturated or unsaturated, straight or branched, 

hydrocarbon chain, wher 	one or two methylene units of Q are optionally and independently 

replaced by —N(R)-, 	-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S'42-, or —SO2N(R)-; and 

Z is hydr•. gen or C1_6 aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

38. 	A . • mpound of formula XV: 
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NRxRy 

Rdj  

N 
Rc 

Rs 
R2RR 

Ri 
0 

0 	 N 0 	
N.,..„...„- N 

' H 	H 	 Rb 

XV 

or a pharmaceutically acceptable salt thereof, wherein 

Ra, Rb, and Rc are independently selected from R, 0 r , halogen, —CF3, -CN, -C 2-R, - 

NRxRy, and —C(0)NHRz; 

each R, Rx and Ry is independently hydrogen, .wer alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independently hydrogen, aliph 	c, or aryl; 

R2 is hydrogen optionally substituted 	I, or optionally substituted heteroaryl; 

R3 and R4  are independently hydrogen, R, OR, -OH, or halogen; 

R' is halogen; 

X is a bond or a bivalent C1-' 6  saturated or unsaturated, straight or branched 

hydrocarbon chain wherein opti. ally one, two or three methylene units of the hydrocarbon 

chain are independently repla,  -d by —NR-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -S-, -SO-, -50r, - 

C(=S)-, -C(=NR)-, -N=N- • r -C(=N2)-; 

R1  is —L-Y; 

L is a cova nt bond or a bivalent c1.8  saturated or unsaturated, straight or branched, 

hydrocarbon ch• n, wherein one, two, or three methylene units of L are optionally and 

independent] 	replaced 	by cyclopropylene, 	—NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)- -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N ; 
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Y is hydrogen, nitrile, C1.6  aliphatic optionally substituted with one or more OH, 4 RxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturati., partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from m a gen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, lower 	aloalkyl, or lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH, oxo, N0 , halogen, CN, a suitable 

leaving group, or a C1.6 aliphatic optionally substituted with oxo, 	ogen, NO2, or CN, wherein: 

Q is a covalent bond or a bivalent C1.6  saturated or 	saturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of 0 are optionally and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C 6 0-, -SO-, or -502-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)SO2-, or —SO2N(R)-; and 

Z is hydrogen or CI.6  aliphatic optionally s Astituted with oxo, halogen, NO2, or CN. 

39. 	A compound of formula XVI or XVI , . 

R"R" \ 
, 

2  

R 
 

R3 
..,....n n 4 0

Ra 	
N --x 40 

	 4,..-,N 
0.,....NA N RRb 

H 	H 	 . 

XVI 	X 

R3..„_..,. 
R3 NH R4 0  

0P•••.NA
N 

/ --`i 101 	
' Rb‘-----  

H 	H 
• I La 

or a pharmaceut , .11y acceptable salt thereof, wherein 

Ra an. ' b are independently selected from R, OR, halogen, —CF3,-CN, -C £-R, - 

NRxRy, a 4 —C(0)NHRz; 

. ch R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycl licyl; 
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eachRz is independently hydrogen, aliphatic, or aryl; 

R2  is hydrogen optionally substituted aryl, or optionally substituted heteroaryl; 

R3 and R4 are independently hydrogen, R, OR, -OH, or halogen; 

R' is halogen; 

R" and R"' are independently selected from R, OR, halogen, —CF3, f 	, -C 	-R, - 

NRxRy, and —C(0)NHRz, 

X is a bond or a bivalent C1-C6  saturated or unsaturated, stra g 	or branched 

hydrocarbon chain wherein optionally one, two or three methylene 	its of the hydrocarbon 

chain are independently replaced by —NR-, -0-, -C(0)-, -0C(0) , -C(0)O-, -5-, -SO-, -502-, - 

C(=S)-, -C(=NR)-, -N=N-, or -C(=N2)-; 

RI  is —L-Y; 

L is a covalent bond or a bivalent C1.3 satur ed or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, two, or three methylene units of L are optionally and 

independently replaced by cyclopropylene, 	NR-, 	-N(R)C(0)-, -C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O- 	-s-, -SO-, -802-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, Ch6  alip , • tic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 	-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having '-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ri • 1 is substituted with 1-4 Re  groups; and 

Rx and Ry are 	dependently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, o • C14  aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is • covalent bond or a bivalent C1 _6  saturated or unsaturated, straight or branched, 

hydrocarb 9 	chain, wherein one or two methylene units of Q are optionally and independently 

replace, 	by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0 	(R)-, -N(R)S02-, or —SO2N(R)-; and 
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Z is hydrogen or C14  aliphatic optionally substituted with oxo, halogen, NO2, or 

40. 	A compound of formula XVII: 

0 
Rb 	Nr-AN 	., 

0, 
o
o 	/ \ 	Li/ -Ft  

N 	X 	Rc 
R,. 	,,NS 	 • 

N 	 RH 	1  
1t. 	I 	_.. 	0 
-2 	Nfr----N  

Ra 	H 
XVII 

or a pharmaceutically acceptable salt thereof, wherein 

Ra, Rb, and Rc are independently selected from R • R, halogen, -CF3, -CN, -C 	-R, - 

NRxRy, and -C(0)NHRz; 

each R, Rx and Ry is independently hydroge • , lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independently hydrogen, ali r atic, or aryl; 

R2  is hydrogen, lower alkyl, lower 	. oallcyl, lower cycloalkyl, optionally substituted 

aryl, or optionally substituted heteroary 

R.' and R." are independently ydrogen or lower alkyl; 

Xis a bond or a bivalent 	-C6  saturated or unsaturated, straight or branched 

hydrocarbon chain wherein op onally one, two or three methylene units of the hydrocarbon 

chain are independently re. .ced by -NR-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -SO2-, - 

C(=S)-, -C(=NR)-, -N= 	, or -C(=N2)-; 

RI  is -L-Y; 

L is a coy. ent bond or a bivalent C1 _8  saturated or unsaturated, straight or branched, 

hydrocarbon 	ain, wherein one, two, or three methylene units of L are optionally and 

independen 	replaced by cyclopropylene, -NR.-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N( ' -, -0-, -C(0)-, -0C(0)-, -C(0)0-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=2)-; 
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Y.  is hydrogen, nitrile, C1.6  aliphatic optionally substituted with one or more OH, 	RxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturat - , 	partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nit - gen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, lower 	loalkyl, or lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH, oxo, NO , halogen, CN, a suitable 

leaving group, or a C1.6 aliphatic optionally substituted with oxo, h• ogen, NO2, or CN, wherein: 

Q is a covalent bond or a bivalent C1_6 saturated or 	saturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of • are optionally and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0 0-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally su stitu ed with oxo, halogen, NO2, or CN. 

41. 	A compound of formula XVIII: 

X 
.),Ra 	Rb H 	H — 

N 7N 	
/ / 	N 	Re 

0 

XVIII 

or a pharmaceutically accep 	le salt thereof, wherein 

Ra, Rb, and Re ai ,  independently selected from hydrogen, R, OR, halogen, —CF3, -0- 

CF3, -CN, -C 	-R, - P d  xRy,—C(0)NHRz and a 3-10 membered monocyclic or bicyclic, 

saturated, partially ansaturated, or aryl ring having 0-3 heteroatoms independently selected from 

nitrogen, oxyge , or sulfur, and wherein said ring is substituted with 1-4 R; 

each ' 	Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalky , 

eachRz is independently hydrogen, aliphatic, or aryl; 

X is —C(0)-NRxRy-, or —NRxRy-C(0)-Rz; 
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RI  or 111. is —L-Y; with the proviso that when R1  is —L-Y, RI . is selected from hy. @gen, 

R, OR, halogen, —CF3, -CN, -C 	-R, -NRxRy, —C(0)NHRz and a 3-10 membered m. ocyclic 

or bicyclic, saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms in 	pendently 

selected from nitrogen, oxygen, or sulfur, and wherein said ring is substituted w. 	1-4 R, and 

when R1'  is —L-Y, R1  is selected from hydrogen, R, OR, halogen, —CF3, -CN 	C 	-R, -NRxRy,— 

C(0)NHRz and a 3-10 membered monocyclic or bicyclic, saturated, part 	ly unsaturated, or aryl 

ring having 0-3 heteroatoms independently selected from nitrogen, ox gen, or sulfur, and 

wherein said ring is substituted with 1-4 R; 

L is a covalent bond or a bivalent C1.8 saturated or 	saturated, straight or branched, 

hydrocarbon chain, wherein on; two, or three methyl - e units of L are optionally and 

independently replaced by cyclopropylene, —NR-, 	(R)C(0)-, 	-C(0)N(R)-, 	-N(R)SO2-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -S-, -S Ps -, -502-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1.6  aliphatic op 1,  ally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 me , .eyed monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 hete a atoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is subs' tuted with 1-4 R.' groups; and 

Rx and Ry are indepen. ntly hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independe ly selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6 a . . tic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covale 	• ond or a bivalent C1.6 saturated or unsaturated, straight or branched, 

hydrocarbon chain, • herein one or two methylene units of Q are optionally and independently 

replaced by — 	)-, -8-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, - • (R)SO2-, or —SO2N(R)-; and 

Z i • 	ydrogen or C1.6  aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

42. 	A compound of formula XIX: 
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Rb 	Rt 

RI 
Ra 

X,..................d
c
k.,,,,„„c„.z.

, ..0  

NH 
N........,........../.

p 
* XIX 

or a pharmaceutically acceptable salt thereof, wherein 

Ra and Rb are independently selected from hydrogen, • OR, halogen, —CF3,-0-CF3,- 

CN, -C 	-R, -NRxRy,—C(0)NHRz and a 3-10 membered • • nocyclic or bicyclic, saturated, 

partially unsaturated, or aryl ring having 0-3 heteroatom 	ndependently selected from nitrogen, 

oxygen, or sulfur, and wherein said ring is substituted • ith 1-4 R; 

each R, Rx and Ry is independently hydro: n, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

eachRz is independently hydrogen, a phatic, or aryl; 

Xis —C(0)-NRxRy or —NRx-C(0 -Rz; 

W is 0, NH or N-Rc; 

Rc is hydrogen, lower alky 	ower haloalkyl, or lower cycloalkyl; 

R1  or RI,  is —L-Y; with 	e proviso that when RI  is —L-Y, RI,  is selected from hydrogen, 

R, OR, halogen, —CF3, -CN 	C 2-R, -NRxRy, —C(0)NHRz and a 3-10 membered monocyclic 

or bicyclic, saturated, pa sally unsaturated, or aryl ring having 0-3 heteroatoms independently 

selected from nitroge 	oxygen, or sulfur, and wherein said ring is substituted with 1-4 R, and 

when 121,  is —L-Y, r s is selected from hydrogen, R, OR, halogen, —CF3,-CN, -C£-R, -NRxRy,— 

C(0)NHRz and . 3-10 membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl 

ring having 4-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur, and 

wherein s• d ring is substituted with 1-4 R; 

is a covalent bond or a bivalent C 1.g saturated or unsaturated, straight or branched, 

hy. *carbon chain, wherein one, two, or three methylene units of L are optionally and 
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independently replaced 	by cyclopropylene, 	—NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N ' )SO2-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -S-, -SO-, -502-, -C(=S)-, -C(=NR)- -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1_6  aliphatic optionally substituted with one or 	ore OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicycli 	saturated, partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selecte. 	om nitrogen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl 	lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH I xo, NO2, halogen, CN, a suitable 

aliphatic optionally substituted w 	oxo, halogen, NO2, or CN, wherein: leaving group, or a CI-6 

Q is a covalent bond or a bivalent C1.6  sate .ted or unsaturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optionally and independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -OC '4 -, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

43. 	A compound of formula 

Ra 
Rb 	Re '< 	1 

N ...-- 	

0 
Ril 

R 
0 	N 

H 

or a pharmaceuti,lly acceptable salt thereof; wherein 

Ra, R P , Re and Rd are independently selected from hydrogen, R, OR, halogen, —CF3, -0- 

CF3, -CN, 	2-R, -NRxRy,—C(0)NFIRz and a 3-10 membered monocyclic or bicyclic, 

saturat v. partially unsaturated, or aryl ring having 0-3 heteroatoms independently selected from 

nitro gen, oxygen, or sulfur, and wherein said ring is optionally substituted with 1-4 substituents 
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selected from lower alkyl, lower haloalkyl, lower cycloalkyl, lower alkoxy, lower haloal 	xy, 

lower cycloalkoxy, —CF3, -O-CF3, -CN, -C C-R, -NRxRy, and —C(0)NHRz; 

each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl . r lower 

cycloalkyl; 

eachRz is independently hydrogen, aliphatic, or aryl; 

X is —C(0)-NRxRy or —NRx-C(0)-Rz; 

Or Ra and X taken together with the atoms to which they are b. ded form a benzo ring 

that is optionally substituted one or more of Rf, Rfl. Rf2 and Rf3; 

Rf; Rfl, Rf2 and Rf3 are independently selected from lo 	er alkyl, lower haloalkyl, lower 

cycloalkyl, lower alkoxy, lower haloalkoxy, lower cycloalko 	, —CF3,-0-CF3,-CN, -C 	2-R, - 

NRxRy, and —C(0)NHRz; 

Ri or R1. is —L-Y; with the proviso that when ' 	is —L-Y, R1.  is selected from hydrogen, 

R, OR, halogen, —CF3,-CN, -C C-R, -NRxRy, —C(! NHRz and a 3-10 membered monocyclic 

or bicyclic, saturated, partially unsaturated, or a r,• ring having 0-3 heteroatoms independently 

selected from nitrogen, oxygen, or sulfur, an. 	herein said ring is optionally substituted with 1-4 

R, and when Rp is —L-Y, R1  is selected fr. 	hydrogen, R, OR, halogen, —CF3, -CN, -C £-R, - 

NRxRy,—C(0)NHRz and a 3-10 memb red monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 	eteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring i optionally substituted with 1-4 R; 

L is a covalent bond .1-  a bivalent C1.8  saturated or unsaturated, straight or branched, 

hydrocarbon chain, whe • in one, two, or three methylene units of L are optionally and 

independently replac-•. 	by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C •)-, -0C(0)-, -C(0)O-, -5-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is h . rogen, nitrile, C1.6  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halo: n, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsatur ed, or• aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or s 	fur, and wherein said ring is substituted with 1-4 Re  groups; and 
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Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, o 	lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, f 	, a suitable 

leaving group, or a Ci_6 aliphatic optionally substituted with oxo, halogen, NO2 sr CN, wherein: 

Q is a covalent bond or a bivalent C1.5 saturated or unsaturated, • raight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optio 	lly and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -302-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

or C1.6 aliphatic optionally substituted wit 	oxo, halogen, NO2, or CN. Z is hydrogen 

44. 	A compound of formula IV: 

R'.....
,..... 

 

NH 

Re .....
„,.........z

..z,. 
%-• N 

41111  N 	N Ra 
H 

• 
IV 

or a physiologically accept 	le salt thereof, wherein 

Ra, Rb and Rc a 	independently selected from R, OR, halogen, —CF3, -CN, -C 	-R, - 

NRxRy, or—C(0) 	5 • z; 

R' is 
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W 	Rv 

I// 
 

Rd 

• \ 
(CH2)0-2 

W is CH or N; 

Rd is hydrogen, lower alkyl, -0-lower alkyl, -CF3,or a haloge 

Rv is —C(0)NRxRy, -N(Rx)C(0)Rz; -S(0)2NRxRy, or —N ' )S(0)2Rz; 

R1  is —T-L-Y; or 

Ra and R1  taken together with the intervening carb 	atoms to which they are bonded 

form a 5 or 6 membered partially unsaturated or arom. rc ring that contains 0-3 heteroatoms 

selected from N, S and 0, and is substituted with —U- 	and up to two other substituents selected 

from the group consisting of oxo, lower alkyl, -0-1. 	er alkyl, a halogen, and -CF3. 

T is absent or a 3-10 membered monoc 	lic or bicyclic, saturated, partially unsaturated, 

or aryl ring having 0-3 heteroatoms indepe dently selected from nitrogen, oxygen and sulfur, 

and wherein said ring is optionally substi i. ed with 1-4 Re  groups; 

L is a covalent bond or a biv.  . ent C1_8 saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, two, or three methylene units of L are optionally and 

independently replaced 	by c 	lopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0 f (0)-, -C(0)0-, -5-, -SO-, -502-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, 	mile, C l _6  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO 	or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or . 	1 ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

and sulfur, a 	. wherein said ring is optionally substituted with 1-4 Re  groups; 

ea 	R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloa 	yl; 

eachRz is independently hydrogen, aliphatic, or aryl; 
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each 12.°  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a 	uitable 

leaving group, or a C1 _6  aliphatic optionally substituted with oxo, halogen, NO2, or 	,wherein: 

Q is a covalent bond or a bivalent C1-6 saturated or unsaturated, straig 	or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optionally .. d independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or - ' • 2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)SO2-, or —SO2N(R)-; and 

Z is hydrogen or C1.6  aliphatic optionally substituted with oxo 	alogen, NO2, or CN. 

45. 	A compound of formula IVa: 

R'.......
,% 

 
NH 

Rc.,.. —,......
„,....„....7 
	,....._ 

-%."- N 

"..........
N 

 
N allA 

Ra 

H 

Rb 
IVa 

or a physiologically acceptable salt 	ereof, wherein 

Ra, Rb and Rc are indet  selected from R, OR, halogen, —CF3, -CN, -C 	-R, - ndently 

NRxRy, or —C(0)NRxRz; 

Ring A is a 5 or , membered partially unsaturated or aromatic ring that contains 0-3 

heteroatoms selected fr. 	N, S and 0; 

RI is —L-Y; 

L is a co alent bond or a bivalent Ci_g saturated or unsaturated, straight or branched, 

hydrocarbon 	am, wherein one, two, or three methylene units of L are optionally and 

independe 	y replaced by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, -N(R)S02-, 

-SO2N 	-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -502-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=2)-; 
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Y is hydrogen, nitrite, C1.6  aliphatic optionally substituted with one or more OH, 	RxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered inonocyclic or bicyclic, saturate., partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nit -, gen, oxygen, 

and sulfur, and wherein said ring is optionally substituted with 1-4 Re  groups; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, hal. :en, CN, a suitable 

leaving group, or a C1.5  aliphatic optionally substituted with oxo, haloge 	02, or CN, wherein: 

Q is a covalent bond or a bivalent C1.6  saturated or unsatur 	ed, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are .ptionally and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)O-, 	0-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; 

Z is hydrogen or C1.6  aliphatic optionally substitut d with oxo, halogen, NO2, or CN; 

R' is 

,W 	Rv 

/Rd  

.....---"
(CH2)o-2 

1 

W is CH or N; 

Rd is hydrogen, lower al 	1, -0-lower alkyl, -CF3,or a halogen; and 

Rv is —C(0)NRxRy, 	(Rx)C(0)Rz; -S(0)2NRxRy, or —N(Rx)S(0)2Rz; 

each R, Rx and ' • is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; and 

eachRz is in' ependently hydrogen, aliphatic, or aryl. 

46. 	A co , • ound of formula IVb 
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R'........„ 
 
NH 

0 L2 
Re „,....- 

--%-- N  1 
Rf Ra 

N 
\,,,, „../.7 ,̀.....„.  

N 
H 

Rb 
I.Vb 

or a physiologically acceptable salt thereof, wherein 

Ra, Rb and Re are independently selected from R s R, halogen, —CF3, -CN, -C 	-R, - 

NRxRy, or —C(0)NRxRz; 

L2 is a absent, a covalent bond, a bivalen 	Ci_g saturated or unsaturated, straight or 

branched, hydrocarbon chain, wherein one, two, • three methylene units of L are optionally and 

independently replaced by cyclopropylene 	—NR-, 	-N(R)C(0)-, -C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)* , -5-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-, with the proviso that when 	2  is absent, Ring A and Ring B are fused or joined 

through a spiro atom; 

Ring A and Ring B are in. pendently a 5 or 6 membered saturated, partially unsaturated 

or aromatic ring that contains 0 	heteroatoms selected from N, S and 0; 

RI  is —L-Y; 

L is a covalent • •nd or a bivalent Ci_g saturated or unsaturated, straight or branched, 

hydrocarbon chain, 	• erein one, two, or three methylene units of L are optionally and 

independently re. aced 	by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0 	-C(0)-, -0C(0)-, -C(0)0-, -5-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y s hydrogen, nitrile, C1_6  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, • . ogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 
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unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nitrogen, • ygen, 

and sulfur, and wherein said ring is optionally substituted with 1-4 Re  groups; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, C , a suitable 

leaving group, or a C1.6  aliphatic optionally substituted with oxo, halogen, NO2, • CN, wherein: 

Q is a covalent bond or a bivalent C1.6  saturated or unsaturated, st •ight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are option. y and independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, 	' 	-502-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; 

Z is hydrogen or C1.6  aliphatic optionally substituted with a xo, halogen, NO2, or CN; 

R' is 

W e  Rd 

Rv 

(7,2)0_2 

W is CH or N; 

Rd is hydrogen, lower alkyl, -0- .wer alkyl, -CF3,or a halogen; and 

Rv is —C(0)NR,cRy, -N(Rx) 	O)Rz; -S(0)2NRxRy, or —N(Rx)S(0)2Rz; 

each R, Rx and Ry is in' ependently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; and 

eachRz is independ,  tly hydrogen, aliphatic, or aryl. 

47. A pharmaceu cal composition comprising a compound of any one of claims 25-46 and a 

pharmaceutically • cceptable carrier, adjuvant, or vehicle. 

48. An 	rreversible 	inhibitor 	of an 	angiogenesis 	target 	for use 	in 	treating 	an 

angioge esis-related disease. 

287 



49. The irreversible inhibitor of 48, wherein the angiogenesis-related disease is an 

angiogenesis-related ocular disease. 

50. The irreversible inhibitor of claim 48, wherein the angiogenesis target 	selected from 

the group consisting of VEGF Receptor 2/KDR, PDGFR, SRC, FAK, PI3K 	K, FGFR, Eph 

receptors, methionine aminopeptide-2 and Hsp90. 

51. The use of an irreversible inhibitor of an angiogenesis t. _et in the manufacture of a 

medicament for the therapeutic and/or prophylactic. treatment of . 	angiogenesis-related disease. 

52. The use of claim 51, wherein the angiogenesis elated disease is an angiogenesis- 

related ocular disease. 

53. The use of claim 51, wherein the an', ogenesis target is selected from the group 

consisting of VEGF Receptor 2/KDR, PDGF t SRC, FAK, PI3K, MEK, FGFR, Eph receptors, 

methionine aminopeptide-2 and Hsp90. 
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CLAIMS 

WHAT IS CLAIMED IS: 

1. 	A protein kinase conjugate that has the formula, 

X-M-S-CH2-Prot 

wherein, Prot is a protein kinase or portion thereof that contains a cysteine residue 

selected from the group consisting of CYS I, CYS5, CYS6, CYS7, CYS8, CYS9, CYS10, 

CYS11, CYS12 and CYS13; 

wherein, if the protein kinase is JAK3, the cysteine residue is Cys945; 

S-CH2  is the sulfur atom and methylene group from the side chain of said cysteine 

residue; 

M is a modifier moiety that is formed by the covalent bonding of a warhead group with 

the side chain of said cysteine residue; and 

X is a chemical moiety that binds in or near the ATP binding site of the protein kinase. 

2. The conjugate of claim 1, wherein the warhead group is —L-Y, wherein 

L is a covalent bond or a bivalent C1.5 saturated or unsaturated, straight or 

branched, hydrocarbon chain, wherein one, two, or three methylene units of L are optionally and 

independently replaced 	by cyclopropylene, —NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -CH(OH)-, -C(0)O-, -S-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, - 

N=N-, or -C(=N2)-; 

Y is hydrogen, nitrile, C14  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 Re  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Re  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 
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Q is a covalent bond or a bivalent C1,6  saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optionally and independently 

replaced by —N(R)-, -S-, -0-, -C(0)-, -0C(0)-, -C(0)0-, -SO-, or -SO2-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)S02-, or —SO2N(R)-; and 

Z is hydrogen or C1 _6  aliphatic optionally substituted with oxo, halogen, NO2, or CN. 

3. 	The conjugate of claim 1, wherein the warhead group is 
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wherein each Re  is independently a suitable leaving group, NO2, CN, or oxo. 

4. The conjugate of claim 1, wherein the modifier moiety taken together with the side chain 

Sulfur and methylene of the cysteine have a formula selected from the group consisting of 
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5. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS1, and is selected from the group consisting of JAK3, FGFR1, FGFR2, FGFR3, 

FGFR4, CKIT, CSFR1, PDGFR-A, FAK2, FLT3, FER, FES, CDKL1, CDKL4, FLT4, KDR, 

FLT1, PDGFR-B, and a portion of any one of the foregoing that comprises CYS1. 

6. The conjugate of claim 5, wherein Prot comprises an amino acid sequence selected from 

the group consisting of RC*VHRDL, KC*IHRDL, NC*IHRDL, NC*IHRDV, NC*VHRDL, 

NC*VHRDI, SC*VHRDL, CC*IHRDL, or NC*IHRDI, wherein C* is CYS1. 

7. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS5, and is selected from the group consisting of PFTAIRE1, JNK1, JNK2, .INK3 

BMPR2, and a portion of any one of the foregoing that comprises CYS5. 
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8. The conjugate of claim 7, wherein Prot comprises an amino acid sequence selected from 

the group consisting of DLC*QYMD, NLC*QVIH, NLC*QVIQ, and SLC*KYLSL, wherein C* 

is CYS5. 

9. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS6, and is selected from the group consisting of TNK1, YES, FGR, SRC, LIMK1, 

FGFR1, FGFR2, FGFR3, FGFR4, and a portion of any one of the foregoing that comprises 

CYS6. 

10. The conjugate of claim 9, wherein Prot comprises an amino acid sequence selected from 

the group consisting of SGC*FGV, QGC*FGE, TGC*FGD, KGC*FGQ, and EGC*FGQ, 

wherein C* is CYS6. 

11. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS7, and is selected from the group consisting of FAK, ALK1, ALK2, and a 

portion of any one of the foregoing that comprises CYS7. 

12. The conjugate of claim 11, wherein Prot comprises an amino acid sequence selected from 

the group consisting of GRC*IGEGQFGD, VEC*VGKGRYG, and LEC*VGKGRYG, wherein 

C* is CYS7. 

13. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS8, and is selected from the group consisting of ZAP70, CRIK, ERK3, CK1g1, 

CK1g2, CK1g3, and a portion of any one of the foregoing that comprises CYS8. 

14. The conjugate of claim 13, wherein Prot comprises an amino acid sequence selected from 

the group consisting of GC*GNF, GC*GHF, and GC*GGN, wherein C* is CYS8. 
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15. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS9, and is RORlor a portion thereof that comprises CYS9. 

16. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYSIO, and is MELK or a portion thereof that comprises CYSIO. 

17. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS11, and is selected from the group consisting of c-KIT, FMS, RON, FLT3, FGR, 

and a portion of any one of the foregoing that comprises CYS11. 

18. The conjugate of claim 17, wherein Prot comprises an amino acid sequence selected from 

the group consisting of YCC*YG, TMC*HG, and FMC*HG, wherein C* is CYS 11. 

19. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS12, and is ALK or a portion thereof that comprises CYS12. 

20. The conjugate of claim 19, wherein Prot comprises the amino acid sequence 

AARNCLLTC*PGPGRVAKIGD, wherein C* is CYS12. 

21. The conjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase 

comprising CYS13, and is B-RAF or a portion thereof that comprises CYS13. 

22. The conjugate of claim 21, wherein Prot comprises the amino acid sequence 

TKPQLAIVTQWC*EGSSLYHH, wherein C* is CYS13. 

23. The protein kinase conjugate of claim 1, comprising a compound of formula II-a, II-b, II- 

c or II-d that is covalently and irreversibly bonded to the cysteine residue of Prot: 
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or a pharmaceutically acceptable salt thereof, wherein: 

Wy is N or C-Rb; 

W is N or CH; 

X is NH, CH2, 0 or S; 

each of Ra  Rb  ,and ft.' are independently selected from R, OR, halogen, —CF3,-CN, -C 	- 

R, -NRxRy, or —C(0)NHRz; 

each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each Rz is independently hydrogen, aliphatic, or aryl; 

Z is hydrogen or a solubilizing group; 

Ring A is a 4-10 membered monocyclic or bicyclic, saturated, partially unsaturated, or 

aryl ring containing 0-3 heteroatoms independently selected from the group consisting of 

nitrogen, oxygen, and sulfur; 

R1  or R1 ' is —L-Y, with the proviso that when R1  is —L-Y, RI,  is R, OR, halogen, —CF3, - 

CN, -C 	-R or —C(0)NHR', and when RI ,  is —L-Y, R1  is R, OR, halogen, —CF3, -CN, -C 	-R or 

—C(0)NHR'; 

L is a covalent bond or a bivalent Ch8  saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one, two, or three methylene units of L are optionally and 
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independently replaced 	by cyclopropylene, 	—NR-, 	-N(R)C(0)-, 	-C(0)N(R)-, 	-N(R)S02-, 

-SO2N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -5-, -SO-, -SO2-, -C(=S)-, -C(=NR)-, -N=N-, or 

-C(=N2)-; 

Y is hydrogen, nitrile, C1 _6  aliphatic optionally substituted with one or more OH, NRxRy, 

oxo, halogen, NO2, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially 

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, 

or sulfur, and wherein said ring is substituted with 1-4 12.°  groups; and 

Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, or lower 

cycloalkyl; 

each R°  is independently selected from —Q-Z, OH, oxo, NO2, halogen, CN, a suitable 

leaving group, or a C1 .6 aliphatic optionally substituted with oxo, halogen, NO2, or CN, wherein: 

Q is a covalent bond or a bivalent C1.6  saturated or unsaturated, straight or branched, 

hydrocarbon chain, wherein one or two methylene units of Q are optionally and independently 

replaced by —N(R)-, -5-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -502-, -N(R)C(0)-, - 

C(0)N(R)-, -N(R)SO2-, or —SO2N(R)-; and 

Z is hydrogen or C1.6 aliphatic optionally substituted with oxo, halogen, NO2, or CN. 
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