CLAIMS

What is claimed is:

1. A protein kinase conjugate that has the formula,
X-M-S-CH5-Prot

wherein, Prot is a protein kinase or portion thereof that contains a gfsteine residue
selected from the group consisting of CYS1, CYSS5, CYS6, CYS7, CY S, CYS9, CYS10,
CYS11, CYS12 and CYS13;

wherein, if the protein kinase is JAK3, the cysteine residy€ is Cys945;
S-CH3 is the sulfur atom and methylene group from thé side chain of said cysteine
residue;

M is a modifier moiety that is formed by the coyalent bonding of a warhead group with
the side chain of said cysteine residue; and

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

2. The conjugate of claim 1, wherein jhe warhead group is ~L-Y, wherein

L is a covalent bond a bivalent C;g saturated or unsaturated, straight or
branched, hydrocarbon chain, whergfn one, two, or three methylene units of L are optionally and
independently replaced by cyflopropylene, —NR-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SO,-,
~SON(R)-, -O-, -C(0)-, -0¢(0)-, -C(0)0-, -5-, -SO-, -S0;-, -C(=8)-, -C(=NR)-, -N=N-, or
-C(=Na)-;

Y is hydrogen, pftrile, Cy.¢ aliphatic optionally substituted with one or more OH, NRxRy,
oxo, halogen, NO;,/0r CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or agfl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and yherein said ring is substituted with 1-4 R® groups; and

nd Ry are independently hydrogen, lower alkyl, lower haloalkyl, or lower
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each R® is independently selected from —Q-Z, OH, oxo, NO,, halogen, CN, a Auitable
leaving group, or a C;.¢ aliphatic optionally substituted with oxo, halogen, NOs, or CN{ wherein:

Q is a covalent bond or a bivalent C,¢ saturated or unsaturated, straigh¥’or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally gAd independently
replaced by -N(R)-, -§-, -O-, -C(0}-, -OC(0)-, -C(0)0-, -80-, or -30;-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO2-, or —SO;N(R)-; and

Z is hydrogen or C.¢ aliphatic optionally substituted with oxo,A1alogen, NO,, or CN.

The conjugate of claim 1, wherein the warhead group is
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wherein each R° is independently a suitable leaving group, NO,, CN, or oxo.

4, The conjugate of claim 1, wherein the modifier moiety taken together wifh 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 g portion of a kinase
comprising CYS1, and s selected from the group consisting of JAK3/FGFR1, FGFR2, FGFR3,
FGFR4, CKIT, CSFRI, PDGFR-A, FAK2, FLT3, FER, FES, CD}L1, CDKIA4, FLT4, KDR,
FLT1, PDGFR-B, and a portion of any one of the foregoing that comprises CYSI.

6. The conjugate of claim 5, wherein Prot compriseg/an amino acid sequence selected from
the group consisting of RC*VHRDL, KC*IHRDL, NE#THRDL, NC*IHRDV, NC*VHRDL,
NC*VHRDI, SC*VHRDL, CC*IHRDL, or NC*I I, wherein C* is CYSI.

4, wherein Prot is a kinase or portion of a kinase
group consisting of PFTAIREL, JNK 1, INK2, JINK3

7. The conjugate of any one of claims
comprising CYS5, and is selected from t
BMPR2, and a portion of any one of tife foregoing that comprises CYSS5.

8. The conjugate of claim 7 wherein Prot comprises an amino acid sequence selected from

the group consisting of DLCY/QYMD, NLC*QVIH, NLC*QVIQ, and SLC*KYLSL, wherein C*
is CYSS.
e of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase

, and is selected from the group consisting of TNK1, YES, FGR, SRC, LIMK1,
, FGFR3, FGFR4, and a portion of any one of the foregoing that comprises
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10.  The conjugate of claim 9, wherein Prot comprises an amino acid sequence selecte
the group consisting of SGC*FGV, QGC*FGE, TGC*FGD, KGC*FGQ, and EGC*F
wherein C*¥ is CYS6.

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

comprising CYS7, and is selected from the group consisting of FAK, ALKA, ALKZ, and a
portion of any one of the foregoing that comprises CYS7.

12. The conjugate of claim 11, wherein Prot comprises an amdho acid sequence selected from
the group consisting of GRC*IGEGQFGD, VEC*VGKGRY(, and LEC*VGKGRYG, wherein

C*is CYS7.

[3.  The conjugate of any one of claims 1-4, whey€in Prot is a kinase or portion of a kinase
onsisting of ZAP70, CRIK, ERK3, CKlgl,
foregoing that comprises CYSS.

comprising CYS8, and is selected from the grou

CKlg2, CK1g3, and a portion of any one of ¢

14.  The conjugate of claim 13, whepéin Prot comprises an amino acid sequence selected from
the group consisting of GC*GNF, GZ*GHF, and GC*GGN, wherein C* is CYS8.
15.  The conjugate of any gde of claims 1-4, wherein Prot is a kinase or portion of a kinase
comprising CYS9, and is ROR lor a portion thereof that comprises CYS9.

16.  The conjugatg’of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase
comprising CYSLF, and 1s MELK or a portion thereof that comprises CYS10.

17.  Thefonjugate of any one of claims 1-4, wherein Prot is a kinase or portion of a kinase
comprisplg CYS11, and is selected from the group consisting of ¢-KIT, FMS, RON, FL.T3, FGR,

/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 selgcted from

the group consisting of YCC*YG, TMC*HG, and FMC*HG, wherein C* is CYS1 )/

19.  The conjugate of any one of claims 1-4, wherein Prot is a kinase or pgftion 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 aminé acid sequence

AARNCLLTC*PGPGRVAKIGD, wherein C* is CY 512,

21.  The conjugate of any one of claims 1-4, wherein Pyt is a kinase or portion of a kinase
comprising CYS13, and is B-RAF or a portion thereof jhat comprises CYS13.

22.  The conjugate of claim 21, wherein Prot gomprises the amino acid sequence
TKPQLAIVTQWC*EGSSLYHH, wherein GF is CYS13.

23.  The protein kinase conjugate oflaim 1, comprising C-KIT or a portion thereof
comprising CYS1 (Cys788), and a gdmpound of formula XVIII, XIX, XIX-a, XIX-b, XIX-¢, XX
versible bonded to CYSI; or

comprising B-RAF or A portion thereof comprising CYS13 (Cys532), and a compound of
formula XVIII, XIX, XIXA, XIX-b, XIX-c, XX or XX-a that is covalently and irreversible
bonded to CYS13; or

comprising EAK or a portion thereof comprising CYS7 (Cys427), and a compound of
formula IV, IVa

or XX-a that is covalently and i

IVb that is covalently and irreversible bonded to CYS7; or
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comptising ZAP70 or a portion thereof comprising CYS8 (Cys346), and a compoyfid 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 CYS11 (Cys1165), and a
formula X11I-a, XI1I-b, XIiI-¢, XIil-d, XIV, XV, XVI, or XVII that is covalentl
bonded to CYS11; or

comprising a compound of formula I-a, I-b, I-c, I-d, I-e, I-£, 1l-a,
IVa, IVb, V, VI, VII, VII, IX, IX-a, X, X-a, XI, XII, XII-a, XIII-a, X1
XV, XV], XVI-a, XVI-b, XVI-c, XVII, XVIII, XIX, XIX-a, XIX-b

, II-c, II-d, III, IV,
Th, XI1I-c, XIII-d, XIV,
X-c, XX, or XX-a.

24. A protein kinase conjugate comprising KDR or a portjén thereof comprising CYS2
(Cys1045), and a compound of formula XVIII, XIX, XIXA, XIX-b, XIX-c, XX or XX-a that is
covalently and irreversible bonded to CYS2, or
comprising FL'T3 or a portion thereof compr#ing CYS2 (Cys828), and a compound of
irreversible bonded to CYS2, or -

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

formula II-a, II-b, Il-c or 1I-d that is covalently a

formula II-a, II-b, II-c or II-d that is covaleAtly and irreversible bonded to CYS2, or
comprising JAK3 or a portion th€reof comprising CYS3 (Cys909), and a compound of
formula V that is covalently and irre#ersible bonded to CYS3, or
comprising PLK1 or a popfion thereof comprising CYS4 (Cys67), and a compound of
formula III that is covalently 36d irreversible bonded to CYS4.

25. A compound of onmula I-a, I-b or I-¢
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I-a I-b
or a2 phaimaceutically acceplable salt thereof, wherein
each of R'R®, R®, R%, Rfare independently selected fropf R, OR, halogen, —CFs3 -CN, -
C=C-R or -C(O)NHRz;
RE is selected from R, OR, halogen, —CF; anda

saturated, partially unsaturated, or aryl ring containipg

10 membered monocyclic or bicyclic,
0-3 heteroatoms independently selected
from the group consisting of nitrogen, oxygen, agd sulfur that is optionally substituted with R,
OR, halogen or —CF3;

each R is independently hydrogen, Jower alkyl, lower haloalkyl or lower cycloalkyl;
Each R’ is independently hydrogén, aliphatic or aryl;
X, is -NH-C(0)- or ~C(0)-
Ring A is a 4-10 memberpd monocyelic or bicyclic, saturated, partially unsaturated, or
aryl ring containing 0-3 hetergdtoms independently selected from the group consisting of
nitrogen, oxygen, and sulfi; and

Ryis-L-Y, whepé

L is a covalghAt bond or a bivalent C).g saturated or unsaturated, straight or branched,
hydrocarbon chapf, wherein one, two, or three methylene units of L are optionally and
independently /replaced by cyclopropylene, —NR-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SOs-,
-SO;N(R)-/0O-, -C(0)-, -OC(0)-, -C(D)O-, -8-, -SO-, -80;-, -C(=S)-, -C(=NR)-, -N=N-, or
-C(=N2)/,
Y is hydrogen, nitrile, C,.4 aliphatic optionally substituted with one or more OH, NRxRYy,

0 ,. halogen, NO,, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
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or sulfur, and wherein said ring is substituted with 1-4 R® groups; and

Rx and Ry are independently hydrogen, lower alkyl, lower haloal}yl, or lower
cycloalkyl;

each R® is independently selected from —Q-Z, OH, oxo, NO», halggen, CN, a suitable
leaving group, or a Cy.¢ aliphatic optionally substituted with oxo, halogenyNO,, or CN, wherein:

Q is a covalent bond or a bivalent C;.s saturated or unsatugdted, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are/optionally and independently
replaced by -N(R)-, -8-, -O-, -C(O)-, —OC(O)-; -C(0)0-, ASO-, or -80;-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO;-, or —-SO;N(R)-; and

Z is hydrogen or Cy aliphatic optionally substituj#d with oxo, halogen, NO,, or CN.

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

is NH, CH;, O or S;
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each of R"R%,and R® are independently selected from R, OR, halogen, —CFs,-CN,
R, -NRxRy, or -C(O)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 mewnbered monocyclic or bicyclic, saturated, partially unsaturated, or
aryl ring containing 0-3 heteroatoms independently selected from tjfe group consisting of
nitrogen, oxygen, and sulfur; '
Y, Ry is R, OR, halogen, —CF; -
OR, halogen, —CF3, -CN, -C =C-R or

R; or Ry is =LY, with the proviso that when R, is
CN, -C=C-R or —C(O)NHR’ and when R;+ is -L-Y, R i
—C(O)NHR’;

L is a covalent bond or a bivalent C.g spfurated or unsaturated, straight or branched,
hydrocarbon chain, wherein one, two, or thfee methylene units of L are optionally and °
. -NR-, -N(R)C(Q)-, -C(O)N(R)-, -N(R)SO:-,
-, -S-, -30-, -80,-, -C(=S)-, -C(=NR)-, -N=N-, or

independently replaced by cyclopropyle
-SON(R)-, -0-, -C(0)-, ~OC(0)-, -C(Q
-C(=Ny)-;

Y is hydrogen, nitrile, C,.¢ giphatic optionally substituted with one or more OH, NRxRy,
oxo, halogen, NO3, or CN, or/A 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring havifig 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein saigring is substituted with 1-4 R® groups; and

Rx and Ry gfe independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

each R° )

leaving group? or a C ¢ aliphatic optionally substituted with oxo, halogen, NO», or CN, wherein:

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

a covalent bond or a bivalent C,.¢ saturated or unsaturated, straight or branched,

hydrocgtbon chain, wherein one or two methylene units of Q are optionally and independently
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replaced by —-N(R)-, -S-, -O-, -C(O)-, -OC(Q)-, -C(0)O-, -SO-, or -SO;-, -N(R)
C(O)N(R)-, -N(R)SO3-, or ~SO2N(R)-; and
7. is hydrogen or C, aliphatic optionally substituted with oxo, halogen, NOZ, or CN.

27. A compound of formula III:

H 111
Rb
or a pharmaceutically acceptable salt thereof, wherei

R® and R® are independently selected fromMiydrogen, R, OR, halogen, —CF; -CN, -C=C-
R, -NRxRy, or ~C(O)NRxRz;

each R, Rx and Ry is independently #ydrogen, lower aikyl, lower haloalkyl, or lower
cycloalkyl;

eachRz is independently hydrgfen, aliphatic, or aryl;

X abivalent Cy_g saturated gr unsaturated, straight or branched, hydrocarbon chain,
wherein one, two, or three meth#lene units of L are optionally and independently replaced by
cyclopropylene, —NR-, -N(RHJC(0O)-, -C(O)N(R)-, -N(R)SO,-, -SO;N(R)-, -O-, -C(0)-, -OC(0)-,
-C(0)O-, -8-, -S0-, -80y/, -C(=8)-, -C(=NR)-, -N=N-, or -C(=N,)-;

Z is hydrogenAower alkyl or a 5 or 6 membered saturated, partially unsaturated or
aromatic ring that gontains 0-3 heteroatoms selected from N, S and O, and contains 0-3
substituents selgtted from the group consisting of oxo, lower alkyl, -O-lower alkyl, a halogen,
and -CF3;
and W1 are independently N or CH;

Wy is N or C-Re
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Re is hydrogen; R, OR, halogen, —~CF; -CN, -C =C-R, -NRxRy, -C{O)Rx or ~
C{O)NRxRz;
Ryis—L-Y;or
Rc and R1 taken together with the atoms to which they are bonded form A5 or 6
membered partially unsaturated or aromatic ring that contains 0-3 heteroatomyé selected from N,
S and O, and is substitute with —L~Y and up to two other substifuents selegted from the group
consisting of oxo, lower alkyl, -O-lower alkyl, a halogen, and -CF3;
L is a covalent bond or a bivalent C.g saturated or unsagfrated, straight or branched,
hydrocarbon chain, wherein one, two, or three methylene Anits of L are opticnally and
independently replaced by cyclopropylene, —NR-, -N(¥C(0)-, -C(O)N(R)-, -N(R)SO;-,
-SO2N(R), -O-, -C(0)-, -0C(0)-, -C(0)O-, -S-, -SO-, A80,-, -C(=S)-, -C(=NR)-, -N=N-, or
-C(=Na2)-;
Y is hydrogen, nitrile, C1.¢ aliphatic optionally substituted with one or more OH, NRxRy,
oxo, halogen, NO,, or CN, or a 3-10 membepéd monocyclic or bicyclic, saturated, partiaily
unsaturated, or aryl ring having 0-3 heteroatgms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substitugéd with 1-4 R® groups; and
Rx and Ry are independent)y hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;
each R° is independently/selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable
leaving group, or a Cy¢ aliphatic optionally substituted with oxo, halogen, NO-, or CN, wherein:
Q is a covalent bgAd or a bivalent Ci.s saturated or unsaturated, straight or branched,
ein one or two methylene units of Q are optionally and independently
-8-, -0-, -C(0)-, -0C(0)-, -C(0)O-, -SO-, or -802-, -N(R)C(O)-, -
03-, or —SO-N(R)-; and
ogen or Cy.¢ aliphatic optionally substituted with oxo, halogen, NO;, or CN.

hydrocarbon chain, w
replaced by —N(R

compound of formula V:
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or a physiologically acceptable salt thereof, wherein

R% R® RcRd and Rf are independently selected frgft hydrogen, R, OR, halogen and —
CFs;

each R is independently hydrogen, C1-C6 alk#l, C1-C6 alkenyl, C1-C6 alkynl, or lower
haloalkyl;

R, or Ry is -L-Y, with the proviso t
and when Ry is -L-Y, R, is hydrogen or loyfer alkyl;

L is a covalent bond or a bivalént C.g saturated or unsaturated, straight or branched,

when R is -L-Y, R is hydrogen or lower alkyl,

hydrocarbon chain, wherein one, yvo, or three methylene units of L are optionally and
independently replaced by cygfopropylene, —-NR-, -N(R)C(O}-, -C(O)N(R)-, -N(R)SO,-,
-SO.N(R)-, -0-, -C(0)-, -OCL)-, -C(0O)O-, -S-, -SO-, -805-, -C(=8)-, -C(=NR)-, -N=N-, or
-C(=Na)-;

Y is hydrogen, njfrile, C;.¢ aliphatic optionally substituted with one or more OH, NRxRy,
0Xx0, halogen, NO,, gr CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or ary{ ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R groups; and

Rx And Ry are independently hydrogen, lower alkyl, lower haloalkyl, or lower
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replaced by -N(R)-, -S-, -0-, -C(0)-, -OC(0)-, -C(O)O-; -SO-, or -802-,
C(O)N(R)-, -N(R)SO,-, or —SO;N(R)-; and

Z is hydrogen or C¢ aliphatic optionally substituted with oxo, haloggfi, NO,, or CN.

29. A compound of formula VI:




X is abond or a bivalent C,-Cg saturated or unsaturated, straight or branched
hydrocarbon chain wherein optionally one, two or three methylene units of the hydrocatbon
chain are independently replaced by —NR-, -O-, -C(0)-, -OC(O)-, -C(O)O-, -8-, -8, -S0;-, -
C(=S)-, -C(=NR)-, -N=N-, or -C(=N,}-;

X, is a bond or is a bivalent 3-10 membered monocyclic or bicyclic, sdturated, partially
unsaturated, or aryl ring containing 0-3 hetercatoms independently selectgd from the group
consisting of nitrogen, oxygen, and sulfur;

R;is-L-Y;

L is a covalent bond or a bivalent C,.g salturated or isaturated, straight or branched,
hydrocarbon chain, wherein one, two, or three methylgfie units of L are optionally and
independently replaced by cyclopropylene, -NR-, MAN(R)}C(0)-, -C(O)N(R)-, -NR)SO,-,
-SO:N(R)-, -0-, -C(0)-, -OC(0)-, -C(0)O-, -S-, -S@-, -S0y-, -C(=8)-, -C(=NR)-, -N=N-, or
-C(=Na)+

Y is hydrogen, nitrile, C, aliphatic optjénally substituted with one or more OH, NRxRy,
oxo, halogen, NO,, or CN, or a 3-10 meptbered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 hetegbatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is subgfituted with 1-4 R® groups; and

Rx and Ry are indepengéntly hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

each R® is independefitly selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable

leaving group, or a C;.¢ ajfphatic optionally substituted with oxo, halogen, NO;, or CN, wherein:

C(O)N(R)-, A(R)SO;-, or —SO>2N(R)~; and
€ hydrogen or Cy. aliphatic optionally substituted with oxo, halogen, NO3, or CN.

A compound of formula VII
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or a pharmaceutically acceptable salt thereof, whepéin
n is one, two, or three;
Ra, RY, and Re are independently seléeted from R, OR, halogen, —CF3 -CN, -C=C-R, -
NRxRy, and -C(O)NHRz;
each R, Rx and Ry is indepengéntly hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl; '
eachRz is independentlyhydrogen, aliphatic, or aryl;
R’and R’ are indepghdently hydrogen or halogen;

X is a bond, or is gelected from the group consisting of
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X;is O, NHor S;
W is CHZ or NH;
R, is—L-Y;
L is a covalent bond or a bivalent Cy.g sdturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one, two, or tfftee methylene units of L are optionally and
independently replaced by cyclopropylefe, —-NR-, -N(R)C(0)-, -C(O)N(R)-, -N(R)SO,-,
-SO:N(R)-, -O-, -C(0)-, -OC(0)-, -C(QHO-, -S-, -SO-, -80,-, -C(=8)-, -C(=*NR)-, -N=N-, or
-C(=N2)-; /
Y is hydrogen, nitrile, C,¢ #liphatic optionally substituted with one or more OH, NRxRy,
oxo, halogen, NOs, or CN, o/a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring hayng 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein sajd ring is substituted with 1-4 R® groups; and
Rx and Ry afe independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;
each R®

leaving grouy, or a C, aliphatic optionally substituted with oxo, halogen, NO,, or CN, wherein:

s independently selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable

s a covalent bond or a bivalent Cy.¢ saturated or unsaturated, straight or branched,

hydrogérbon chain, wherein one or two methylene units of Q are optionally and independently
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replaced by -N(R)-, -§-, -O-, -C(0)~, -OC(Q)-, -C(O)O-, -SO-, or -S0,-, -NRY(0)-, -
P y —N( ) (

C(O)N(R)-, -N(R)SO;~, or -SO;N(R)-; and
Z is hydrogen or C.¢ aliphatic optionally substituted with oxo, halogen, N>, or CN.

31. A compound of formula VIIL

Ry
\zz
}CHz)m NRyRy
Z Ha)n
v
"“Ra
Rl
= AN ‘
Rc , ’ N
N = N/
N H
H Rb
VIII

or a pharmaceutically acceptalfe salt thereof, wherein

n and nl are indepeAdently zero, one, two, three or four;

Ra, R®, and Rc a6 independently selected from R, OR, halogen, —CF3 -CN, -C=C-R, -
NRxRy, and ~C(O)NRz;

each R, R¥ and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

cachRz is independently hydrogen, aliphatic, or aryl;

i is halogen;

X, and Z; are independently -N(Ry)-C(O)-, -C(O)-N(Ry)-;



Zy is a bond or a 4 to 10 membered monocyclic or bicyclic, saturated, partiaily
unsaturated or aryl ring having 0-3 heteroatoms independently selected from nitrogen Oxygen
and sulfur;

R; s -L-Y;

L is a covalent bond or a bivalent C;¢ saturated or unsaturated, gfaight or branched,
hydrocarbon chain, wherein one, two, or three methylene units of/L are optionally and
independently replaced by cyclopropylene, —NR-, -N(R)C(Q)-, /A~C(O)N(R)-, -N(R)SO;-,
-SO,N(R)-, -0-, -C(0)-, -0OC(0O)-, -C(0)O-, -S-, -80-, -S0y-, -Z(=S)-, -C(=NR)-, -N=N-, or
-C(=Nz)~; ‘

Y is hydrogen, nitrile, C,.4 aliphatic optionally substifited with one or more OH, NRxRy,
oxo, halogen, NO3, or CN, or a 3-10 membered mong€yclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms indegendently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with }£4 R® 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, NO,, halogen, CN, a suitable
leaving group, or a C|.¢ aliphatic optioghlly substituted with oxo, halogen, NO,, or CN, wherein:
Q is a covalent bond or a Yivalent Cy¢ saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein ongZor two methylene units of Q are optionally and independently
replaced by -N(R)-, -8-, -@-, -C(0)-, -OC(0)-, -C(0)O-, -SO-, or -S0,-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO2-, oA-SO,N(R)-; and

Z is hydrogen ¢f'C,.5 aliphatic optionally substituted with oxo, halogen, NO,, or CN.

32. A compoyhd of formula IX or IX-a:
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or a pharmaceutically acceptable salt thereof,
Ra, R®, Rc, Rd, Rf and Rg are indepghdently selected from R, OR, halogen, ~CF3 -CN, -
C=C-R, -NRxRy, and -C(O)NHRz;
each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloaikyl;
eachRz is independently hydrogen, aliphatic, or aryl;
R’ 1s halogen;
Ring A is an 3-1(Y/membered monocyclic or bicyclic, saturated, partially unsaturated, or

aryl ring containing Q/3 heteroatcms independently selected from the group consisting of

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

indepghdently replaced by cyclopropylene, —-NR-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SO.-,

264



nitrogen, oxygen,

unsaturated, or aryl ting having 0-3 heteroatoms independently selected frg
or sulfur, and wherein said ring is substitted with 1-4 R® groups; and

Rx and Ry are independently hydrogen, lower alkyl, lgfver haloalkyl, or lower
cycloalkyl;

each R® is independently selected from —Q-Z, OH, oxg, NO;, halogen, CN, a suitable
leaving group, or a C,.4 aliphatic optionally substituted with g%o, halogen, NO,, or CN, wherein:

Q is a covalent bond or a bivalent Cj¢ saturate or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene unis of Q are optionally and independently
replaced by -N(R)-, -S-, -0O-, -C(0)-, -OC(0)-/-C(0)0-, -80-, or -50,-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO2~, or ~SO,N(R)-; and
Z is hydrogen or C,.4 aliphatic optiongfly substituted with oxo, halogen, NO», or CN.

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

Ra, R, Re, Rd and Rf are independently selected from R, OR, halogen, —CF; -
C=C-R, -NRxRy, and -C(O)NHRz;

each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloal}¢yl, or lower
cycloalkyl;

eachRz is independently hydrogen, aliphatic, or aryl;

R’ is a halogen;

X is —C(O)NRx- or ~NRx-C(0)-

Ring A is a 4-10 membered monocyclic or bicyclic, satupited, partially unsaturated, or
aryl ring containing 0-3 heteroatoms independently selected ffom the group consisting of
nitrogen, oxygen, and sulfur;

R,is-L-Y;

1. is a covalent bond or a bivalent Cig sgfirated or unsaturated, straight or branched,
¢ methylene units of L are optionally and
—NR-, -N(R)C(0)-, -C(ON(R)-, -N(R)SO;~,
-, =8+, -80-, -802-, -C(=8)-, -C(=NR)-, -N=N-, or

hydrocarbon chain, wherein one, two, or t
independently replaced by cyclopropyle
-SO;N(R}-, -O-, ~C(0)-, -OC0)-, -C(O
-C(=Na)~;

Y is hydrogen, nitrile, C\.¢ gliphatic optionally substituted with one or more OH, NRxRy,
oxo, halogen, NO;, or CN, or £ 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring havidg 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein saig/fing is substituted with 1-4 R® groups; and
Rx and Ry independently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

each R® }£ independently selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable
leaving group/or a Cy ¢ aliphatic optionally substituted with oxo, halogen, NO,, or CN, wherein:
a covalent bond or a bivalent Cy. saturated or unsaturated, straight or branched,

on 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)0-, -SO-, or -SOz-, -N(R)(XO)-, -
C(O)N(R)-, -N(R)SO;-, or —SO;N(R)-; and
Z is hydrogen or C.¢ aliphatic optionally substituted with oxo, halogen, NOJ, or CN.

A compound of formula XI:

%IC“ L®

or a pharmaceutically acceptable salt thereof, wherein
Ra, R", Rc and Rd are independently selected ffom R, OR, halogen, —CF3,-CN, -C=£-R,
-NRxRy, and ~C{(O)NHRz;
each R, Rx and Ry is independently hydpbgen, lower alkyl, lower haloalkyl, or lower
cycloaikyl;
eachRz is independently hydrogeny/aliphatic, or aryl;
X is —C(O)NRx- or —-NRx-C(O,
R, is -L-Y;

L is a covalent bond or/a bivalent C,3 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(O}-, -C(O)N(R)-, -N(R)SO,-,

-SO,N(R)-, -O-, -C(Q)f, -OC(O)-, -C(0)0-, -S-, -SO-, -805-, ~C(=S)-, ~-C(=NR)-, -N=N-, or
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Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, of lower
cycloalkyl;

each R® is independently selected from —Q-Z, OH, oxo, NO,, halogen, #N, a suitable
leaving group, or a C).g aliphatic optionally substituted with oxo, halogen, NO, 6r CN, wherein:

Q is a covalent bond or a bivalent Cy¢ saturated or unsaturated, gfraight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optiogally and independently
replaced by -N(R)-, -5-, -0-, -C(0)-, -OC(0)-, -C(O)O-, -80-,/or -50;-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO3-, or =SO;N(R)~; and

Z is hydrogen or Cy.¢ aliphatic optionally substituted witlf oxo, halogen, NO;, or CN.

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

N S

Re l R4
= /
R NC l 4 Ra
I- .
X
Rc——IL \ q °
= /

R' | R1

Rb

or a pharmaceutighlly acceptable salt thereof, wherein

Ra, R%/and Re are independently selected from R, OR, halogen, —CFs -CN, -C =C-R, -

NRxRy, and ~C(O)NHRz;
gach R, Rx and Ry is independently hydrogen, lower aikyl, lower haloalkyl, or lower

cyclgalkyl;
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eachRz is independently hydrogen, aliphatic, or aryl;
R’ is a halogen;

X is —C(O)NRx- or -NRx-C(O)-*

Rx is hydrogen or lower alkyl;

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

aryl ring containing 0-3 heteroatoms independently selected from the growp consisting of
nitrogen, oxygen, and sulfur;

R; is-L-Y;

L is a covalent bond or a bivalent Ci4 saturated or saturated, straight or branched,
hydrocarbon chain, wherein one, two, or three methylede units of L are optionally and
independently replaced by cyclopropylene, -NR-, H(R)C(O)-, -C(O)N(R)-, -N(R}SO.-,
-SO;N(R)-, -0-, -C(0)-, -0C(0)-, -C(0)0O-, -S-, -S¢-, -S0,-, -C(=8)-, -C(=NR})-, -N=N-, or
-C(=Na)~;

Y is hydrogen, nitrile, Cy.¢ aliphatic optighally substituted with one or more OH, NRxRy,
oxo, halogen, NO;, or CN, or a 3-10 mepfbered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 hetepbatoras independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is subspftuted with 1-4 R® groups; and

Rx and Ry are independéntly hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

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

leaving group, or a C; ¢ aljphatic optionally substituted with oxo, halogen, NQO-, or CN, wherein:

C(OIN(R)-, -)A(R)SO-, or ~SO;N(R)-; and
if hydrogen or C,.¢ aliphatic optionally substituted with oxo, halogen, NO,, or CN.

A compound of formula XIII-a or XT{I-b:
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Xll-b

or a pharmaceutically acceptable salt thereof, wherein

Ra, Rb, Rc and Rd are independently selected from hydrogen, R, OR, halogen, -CF;, -
CN, -C =€-R, -NRxRy, and —-C(O)NHRz;

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

"eachRz is independently hydrogen, aliphdtic, or aryl;

R; is hydrogen optionally substituted Aryl, o£ optionally substituted heteroaryl;

X is a bond or a bivalent C-Cs safrated or unsaturated, straight or branched
hydrocarbon chain wherein optionally ghe, two or three methylene units of the hydrocarbon
chain are independently replaced by=NR-, -O-, -C(0)-, -OC(O}-, -C(0)O-, -S-, -SO-, -30;-, -
C(=5)-, -C(=NR)-, -N=N-, or -C#~N2)-;

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

aryl ring containing 0-3 heferoatoms independently selected from the group consisting of
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Y is hydrogen, nitrile, C).¢ aliphatic optionally substituted with one or more OH,
oxo, halogen, NO,, or CN, or a 3-10 membered monocyclic or bicyclic, saturateg, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nitr#gen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R® groups; and

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

cycloalkyl;
each R® is independently selected from -Q-Z, OH, oxo, NO,
leaving group, or a C,.¢ aliphatic optionally substituted with oxo, hglogen, NO,, or CN, wherein:

halogen, CN, a suitable .

Q is a covalent bond or a bivalent C¢ saturated or ugfsaturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units of £ are optionally and independently
replaced by -N(R)-, -S-, -O-, -C(O)-, -OC(O)-, -C(Q}0O-, -SO-, or -80,-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO;-~, or -SO,;N(R}-; and

Z is hydrogen or Cy.¢ aliphatic optionally sulsStituted with oxo, halogen, NOs, or CN.

37. A compound of formula XIV:

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

X is a bond or a bivalent C;-Cg saturated or unsaturated, straight or branched
hydrocarbon chain wherein optionally one, two or three methylene units of the hydfocarbon
chain are independently replaced by -NR-, -O-, -C(0)-, -OC(0)-, -C(0)O-, -S-£50-, -S0,-, -
C(=5)-, -C(=NR)-, -N=N-, or -C(=N3)}-~;

Ry is~L-Y;

L is a covalent bond or a bivalent C;.5 saturated or unsaturfited, straight or branched,
hydrocarbon chain, wherein one, two, or three methylene unifls of L are optionally and
independently replaced by cyclopropylene, —NR-, -N(R) 0)-, -C{(O)N(R)-, -N(R)SO;-,
-SQ.N(R)-, -O-, -C(0)-, -0OC(0)-, -C(0)O-, -§-, -SO-, -S@3-, -C(=5)-, -C(=NR)-, -N=N-, or
-C(=Na)-;

Y is hydrogen, nitrile, C1 aliphatic optionally dubstituted with one or more OH, NRxRy,
ox0, halogen, NQOs, or CN, or a 3-10 membered/monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatomé independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substitutedAvith 1-4 R® groups; and

Rx and Ry are independently /iydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

each R® is independently sglected from —Q-Z, OH, oxo, NO;, halogen, CN, a suitable
leaving group, or a C,.¢ aliphatig/optionally substituted with oxo, halogen, NO3, or CN, wherein:

Q is a covalent bond/or a bivalent C,.s saturated or unsaturated, straight or branched,
hydrocarbon chain, whergfn one or two methylene units of Q are optionally and independently
replaced by -N(R)-, &-, -O-, -C(0)-, -OC(0)-, -C(0)O-, -80-, or -804, -NR)C(O)-, -
C(O)N(R)-, -N{R)S@;-, or —SO2N(R)-; and

Z is hydrggen or C, aliphatic optionally substituted with oxo, halogen, NO, or CN.

38. A gbmpound of formula XV:
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NRxRy

Rd
N
Re
Rs R I
Ro 4 Ra 0 X
L2 Ty
07 ™ N" N R’ \f
Ho Rb

or a pharmaceutically acceptable salt thereof, wherein
Ra, Rb, and Rc are independently selected from R, O, halogen, ~CF3 -CN, -C=C-R, -
NRxRy, and -C(O)NHRz;
each R, Rx and Ry is independently hydrogen, J0wer alkyl, lower haloalkyl, or lower
cycloalkyl;
eachRz is independently hydrogen, aliphpfic, or aryl;
Rz is hydrogen optionally substituted gfyl, 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-£ saturated or unsaturated, straight or branched

hydrocarbon chain wherein optigdally one, two or three methylene units of the hydrocarbon
chain are independently replaged by ~NR-, -O-, -C(0)-, -OC(0)-, -C(0)0O-, -8-, -SO-, -SO5-, -
C(=8)-, -C(=NR)-, -N=N-,0r -C(=Ny)-;
R, is-L-Y;
L is a covalght bond or a bivalent Cy.g saturated or unsaturated, straight or branched,

hydrocarbon chgfn, wherein one, two, or three methylene units of L are optionally and
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Y is hydrogen, nitrile, Cy.¢ aliphatic optionally substituted with one or more OH, ANRxRy,

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

unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nify6gen, oxygen,

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

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

cycloalkyl;
each R® is independently selected from —Q-Z, OH, oxo, NO#, halogen, CN, a suitable

leaving group, or a C).s aliphatic optionally substituted with oxo, h#flogen, NO,, or CN, wherein:

Q is a covalent bond or a bivalent Cy4 saturated or saturated, straight or branched,
hydrocarbon chain, wherein one or two methylene units ofA) are optionally and independently
replaced by —-N(R)-, -S-, -O-, -C(0)-, -OC(0)-, -C(#)0O-, -SO-, or -SOy-, -N(RYC(O)-, -
C(O)N(R)-, -N(R)SOz-, or -SO;N(R)-; and

Z is hydrogen or C,.¢ aliphatic optionally sy¥stituted with oxo, halogen, NOs, or CN.

39. A compound of formula XVI or XVIA:



eachRz is independently hydrogen, aliphatic, or aryl;

R; is hydrogen optionally substituted aryl, or optionally substituted heteroaryi;

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

R’ is halogen;

R’ and R’’’ are independently selected from R, OR, halogen, -CF; -#N, -C=C-R, -
NRxRy, and -C(O)NHRz,

X is a bond or a bivalent C,-Cg saturated or unsaturated, straiglf or branched
hydrocarbon chain wherein optionally one, two or three methylene Mnits of the hydrocarbon
chain are independently replaced by -NR-, -O-, -C(O)—, -0OC(0)/ -C(0)0-, -8-, -80-, -50;-, -
C(=S)-, -C(=NR)-, -N=N-, or -C(=Ny)-;

Ryis -L-Y;

L is a covalent bond or a bivalent C, g saturpfed or unsaturated, straight or branched,
hydrocarbon chain, wherein one, two, or three/methylene units of L are optionally and
independently replaced by cyclopropylene, ANR-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SO;-,
-SO;N(R)-, -0-, -C(0})-, -OC(0)-, -C(0)0O-/-S-, -SO-, -805-, -C(=S)-, -C(=NR}-, -N=N-, or
-C(=N2)-;

Y is hydrogen, nitrile, C,.¢ alipifatic optionally substituted with one or more OH, NRxRy,
ox0, halogen, NO,, or CN, or a 310 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having £-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ripf is substituted with 1-4 R® groups; and
Rx and Ry are #ndependently hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

each R® is ifdependently selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable
leaving group, opa C,.¢ aliphatic optionally substituted with oxo, halogen, NO;, or CN, wherein:
covalent bond or a bivalent C,¢ saturated or unsaturated, straight or branched,
chain, wherein one or two methylene units of Q are optionally and independently
replaced by -N(R)-, -8-, -0-, -C(0)-, -OC(0)-, -C(0)O-, -80-, or -80;-, -N(R)C(O)-, -

C(OMN(R)-, -N(R)SO2-, or -SO2N(R)-; and
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Z is hydrogen or C aliphatic optionally substituted with oxo, halogen, NO», or

40. A compound of formula XVII:

XVIL
or a pharmaceutically acceptable salt thereof, wherein

Ra, Rb, and Rc are independently selected from R JOR, halogen, —CF; -CN, -C=C-R, -

NRxRy, and —-C(O)YNHRz;

each R, Rx and Ry is independently hydrogep/ lower alkyl, lower haloalkyl, or lower
cycloalkyl;

eachRz is independently hydrogen, aliphatic, or aryl;
R; is hydrogen, lower alkyl, lower hdloaikyl, lower cycloalkyl, optionally substituted
aryl, or optionally substituted heteroary,

R’ and R'* are independently #ydrogen or lower alkyl;

¥ is a bond or a bivalent (f-Cg saturated or unsaturated, straight or branched
hydrocarbon chain wherein opffonally one, two or three methylene units of the hydrocarbon
ced by —-NR-, -O-, -C(0)-, -OC(0)-, -C(0)0-, -S-, -SO-~, -80;-, -

» or -C(=Nz)-;

chain are independently re
C(=S}-, -C(=NR)-, -N=
R is—L-Y;

L is a coydlent bond or a bivalent C,g saturated or unsaturated, straight or branched,

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

replaced by cyclopropylene, —NR-, -N(R)C(0})-, -C(O)N(R)-, -N(R)SO,-,
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Y is hydrogen, nitrile, C.¢ aliphatic optionally substituted with one or more OH, ¥RxRy,
ox0, halogen, NOz, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nityfgen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R® groups; and

Rx and Ry are independently hydrogen, lower alkyl, lower Maloalkyl, or lower
cycloalkyl;

each R° is independently selected from -Q-Z, OH, oxo, NO

leaving group, or a C.¢ aliphatic optionally substituted with oxo, hpfogen, NO3, or CN, wherein:

halogen, CN, a suitable

Q is a covalent bond or a bivalent C;4 saturated or yffsaturated, straight or branched,

hydrocarbon chain, wherein one or two methylene units of £ are optionally and independently
replaced by ~-N(R)-, -S-, -O-, -C(0)-, -OC(0)-, -C(}0O-, -SO-, or -S0;-, -NR)C(O)-, -
C(O)N(R)-, -N(R)SO3-, or —SO;N(R)-; and

Z.is hydrogen or C,.¢ aliphatic optionally supfstituted with oxo, halogen, NOg, or CN.

41, A compound of formula XVIII:

/XLR Rbn HRc

a

R [ N R1
AT
/O Ry O

XVIII
or a pharmaceutically accepigble salt thereof, wherein
Ra, Rb, and Re arg/independently selected from hydrogen, R, OR, halogen, —CF; -O-
CF3 -CN, -C=C-R, -NKxRy,—C(O)NHRz and a 3-10 membered monocyclic or bicyclic,
saturated, partially #nsaturated, or aryl ring having 0-3 heteroatoms independently selected from
nitrogen, oxygeg, or sulfur, and wherein said ring is substituted with 1-4 R;

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

tachRz is independently hydrogen, aliphatic, or aryl;
" X is —~C(0)-NRxRy-, or -NRxRy-C(0)-Rz;
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R; or Ry is —L-Y; with the proviso that when R, is —L-Y, Ry is selected from hyd/ogen,
R, OR, halogen, —CF; -CN, -C=C-R, -NRxRy, —C(O)NHRz and a 3-10 membered mgfocyclic
or bicyclic, saturated, partially unsaturated, or aryl ring having 0-3 heteroatoms ingépendently
selected from nitrogen, oxygen, or sulfur, and wherein said ring is substituted w#h 1-4 R, and
when R;» is ~L-Y, R is selected from hydrogen, R, OR, halogen, —CF; -CN,AC =C-R, -NRxRy,—
C(O)NHRz and a 3-10 membered monocyclic or bicyclic, saturated, partjdlly unsatarated, or aryl
ring having 0-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein said ring is substituted with 1-4 R;

L is a covalent bond or a bivalent C,.g saturated or yAsaturated, straight or branched,
hydrocarbon chain, wherein one, two, or three methylede units of L are optionally and
independently replaced by cyclopropylene, —-NR-, RYC(Q)-, -C(O)N(R)-, -N(R)SO:-,
-SO;N(R)-, -O-, -C(0)-, -OC(0)~, -C(0)0-~, -S-, -S@-, -80;-, ~C(=S)-, -C(=NR)-, -N=N-, or
-C(=N2)-;

Y is hydrogen, nitrile, C,.¢ aliphatic optighally substituted with one orr more OH, NRxRy,
0x0, halogen, NO;, or CN, or a 3-10 mengbered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 hetegdatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is subspftuted with 1-4 R® groups; and

Rx and Ry are independéntly hydrogen, lower alkyl, lower haloalkyl, or lower
cycloalkyl;

each R® is independepfily selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable
leaving group, or a Cj.¢ aljfhatic optionally substituted with oxo, halogen, NO,, or CN, wherein:
ond or a bivalent Cj¢ saturated or unsaturated, straight or branched,
hydrocarbon chain, fvherein one or two methylene units of Q are optionally and independently
)-, -S-, -O-, -C(0)-, -0C(0)-, -C(0)0-, -S0-, or -80»-, -NR)C(O)-, -
(R)SO;-, or —SOQ2N(R)-; and
ydrogen or Ci.¢ aliphatic optionally substituted with oxo, halogen, NO,, or CN.

C(O)N(R}-, -
Zi

A compound of formula XIX:
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Rb

VA

R N
T -+

or a pharmaceutically acceptable salt thereof, wherein
OR, halogen, —CFs -O-CF3 -

nocyclic or bicyclic, saturated,

Ra and Rb are independently selected from hydrogen,
CN, -C=£-R, -NRxRy,~C(O)NHRz and a 3-10 membered
partially unsaturated, or aryl ring having 0-3 heteroatomsAndependently selected from nitrogen,
ith -4 R;
each R, Rx and Ry is independently hydrogn, lower alkyl, lower haloalkyl, or lower

oxygen, or sulfur, and wherein said ring is substituted

cycloalkyl;
cachRz is independently hydrogen, afphatic, or aryl;
X is —C(O)-NRxRy or —-NRx-C(Q
W is O, NH or N-Re;
Rc is hydrogen, lower alkyl/lower haloalkyl, or lower cycloalkyl;
R; or Ry is —L-Y; with
R, OR, halogen, -CF; -CN AC=C-R, -NRxRy, -C(O)NHRz and a 3-10 membered monocyclic

e proviso that when R; is -L-Y, Ry- is selected from hydrogen,

or bicyclic, saturated, paplially unsaturated, or aryl ring having 0-3 heteroatoms independently
selected from nitrogen{ oxygen, or sulfur, and wherein said ring is substituted with 1-4 R, and
when R is ~L-Y, ] is selected from hydrogen, R, OR, halogen, —CF; -CN, -C=£-R, -NRxRy,—-
C(O)NHRz and £ 3-10 membered monocyclic or bicyclic, saturated, partially unsaturated, or aryl
ring having £-3 heteroatoms independently selected from nitrogen, oxygen, or sulfur, and
wherein spd ring is substituted with 1-4 R;

is a covalent bond or a bivalent C;; saturated or unsaturated, straight or branched,

cartbon 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(O)-, -C(O)N(R)-, -N@#&)SO.-,
-SO;N(R)-, -0-, -C(0)-, -OC(0)-, -C(0)0O-, -S-, -S0-, -805-, -C(=8)-, -C(=NR)-,/-N=N-, or
-C(=Ng)~

Y is hydrogen, nitrile, C1¢ aliphatic optionally substituted with one or

ore OH, NRxRy,
oxo, halogen, NO,, or CN, or a 3-10 membered monocyclic or bicyclig/ saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selectedArom nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R® groups; and

Rx and Ry are independently hydrogen, lower alkyl/lower haloalkyl, or lower
cycloalkyl; '

each R® is independently selected from —Q-Z, OH_/bxo, NOs, halogen, CN, a suitable
leaving group, or a Cy aliphatic optionally substituted wih oxo, halogen, NO;, or CN, wherein:

Q is a covalent bond or a bivalent C,.¢ satupfted or unsaturated, straight or branched,
hydrocarbon chain, wherein one or two methyleng/units of Q are optionally and independently
replaced by -N(R)-, -S-, -O-, -C(0O)-, -OC(@)-, -C(0)0O-, -8O-, or -80,-, -N(R)C(QO)-, -
C(O)N(R)-, -N(R)SOs-, or -SO;N(R)-; and

Z is hydrogen or C¢ aliphatic optibnally substituted with oxo, halogen, NO,, or CN.

43. A compound of formula

Ra
Rb
xI\O
N

CF3, -CN, L =€-R, -NRxRy,~C(O)NHRz and 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 optionally substituted with 1-4 substituents
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selected from lower alkyl, lower haloalkyl, lower cycloalkyl, lower alkoxy, lower haloalkéxy,
lower cycloalkoxy, —CF3,-O-CF3 -CN, -C =C-R, -NRxRy, and -C(O)NHRz;

each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkylOr lower
cycloalkyl;

cachRz is independently hydrogen, aliphatic, or aryl;

X is —C(0)-NRxRy or -NRx-C(O)-Rz;

Or Ra and X taken together with the atoms to which they are bgfided 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 loyfer alkyl, lower haloalkyl, lower
cycloalkyl, lower alkoxy, lower haloalkoxy, lower cycloalkoyy, —CF;, -O-CF3 -CN, -C=-R, -
NRxRy, and -C(O)NHRz;

R, or Ry is —L-Y; with the proviso that when
R, OR, halogen, -CF;,-CN, -C =£-R, -NRxRy, —~C()NHRz and a 3-10 membered monocyclic

1s —L-Y, Ry is selected from hydrogen,

or bicyclic, saturated, partially unsaturated, or agdl ring having 0-3 heteroatoms independently

selected from nitrogen, oxygen, or sulfur, andAvherein said ring is optionally substituted with 1-4
R, and when Ry is —L-Y, R; is selected frgfn hydrogen, R, OR, halogen, -CF; -CN, -C=C-R, -
NRxRy,~C(O)NHRz and a 3-10 membgred monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 Meteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring ig optionally substituted with 1-4 R;

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

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

0x0, halogén, NO,, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturgfed, or aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,

or syffur, and wherein said ring is substituted with 1-4 R® groups; and
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Rx and Ry are independently hydrogen, lower alkyl, lower haloalkyl, of lower
cycloalkyl;

each R® is independently selected from —Q-Z, OH, oxo, NO,, halogen, #N, a suitable
leaving group, or a C,¢ aliphatic optionally substituted with oxo, halogen, NO, /r CN, wherein:

Q is a covalent bond or a bivalent Ci¢ saturated or unsaturated, gfraight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optiopally and independently
replaced by —N(R)-, -8-, -O-, -C(0)-, -OC(0)-, -C(0)O-, -SO-,/or -80;-, -N(R)C(O)-, -
C{OIN(R)-, -N(R)SO3-, or -SO2N(R)-; and

Z is hydrogen or C,.4 aliphatic optionally substituted witlf oxo, halogen, NO», or CN.

44. A compound of formula IV:




/W l Rv

Rd——

AN

(CH2)o2

Wis CHorN;

Rd is hydrogen, lower alkyl, -O-lower alkyl, -CF3,or a halogeny

Rv 1s “C(O)NRxRy, -N(Rx)C(O)Rz; -S(0);NRxRy, or ~N{x)S(O):Rz;

R;is ~T-L-Y; or '

Ra and R, taken together with the intervening carbgh atoms to which they are bonded
form a 5 or 6 membered partially unsaturated or aromgfic ring that contains 0-3 heteroatoms
selected from N, S and O, and is substituted with —L-¥ and up to two other substituents selected
from the group consisting of oxo, lower alkyl, -O-lgver alkyl, a halogen, and -CFj.

T is absent or a 3-10 membered monocy£lic or bicyclic, saturated, partially unsaturated,
or aryl ring having 0-3 heteroatoms mdepepdently selected from nitrogen, oxygen and sulfur,
and wherein said ring is optionally substityted with 1-4 R® groups;

L is a covalent bond or a bivAlent Cy3 saturated or unsaturated, straight or branched,
hydrocarbon chain, wherein one,/two, or three methylene units of L are optionally and
independently replaced by cyflopropylene, —NR-, -N(R)C(O)-, -C(ON(R)-, -N(R)SOz-,
-SQ:N(R)-, -0-, -C(0)-, -02(0)-, -C(O)O-, -S-, -SO-, -80;-, -C(=85)-, -C(=NR)-, -N=N-, or
~C(=Nz)-;

Y is hydrogen, fitrile, C, 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 a#yl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
and sulfur, and wherein said ring is optionally substituted with 1-4 R® groups;

R, Rx and Ry is independently hydrogen, lower alkyl, lower haloaikyl, or lower

eachRz is independently hydrogen, aliphatic, or aryl;
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each R® is independently selected from -Q-Z, OH, oxo, NO,, halogen, CN, a/uitable
leaving group, or a Cy aliphatic optionally substituted with oxo, halogen, NO,, or Ch¥, wherein:
Q is a covalent bond or a bivalent Cy¢ saturated or unsaturated, straigh? or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionally gAd independently
replaced by -N(R)-, -S-, -0-, -C(0)-, -OC{0)-, -C(0)O-, -SO-, or -F0:-, -N(R)C(0)-, -
C(O)N(R)-, -N(R)SO2-, or ~SO:N(R)-; and

Z is hydrogen or C, 4 aliphatic optionally substituted with oxohalogen, NO,, or CN.

45. A compound of formula IVa:

Re

fereof, wherein

or a physiologically acceptable salt
Ra, Rb and Rc are indepéndently selected from R, OR, halogen, —CF;, -CN, -C=-R, -
NRxRy, or ~-C(O)NRxRz;
Ring A is a 5 or ¢ membered partially unsaturated or aromatic ring that contains 0-3
heteroatoms selected frgfn N, S and G;
R, is-L-Y;
L is a copalent bond or a bivalent C,¢ saturated or unsaturated, straight or branched,
hydrocarbon ghain, wherein one, two, or three methylene units of L are opticnally and
y replaced by cyclopropylene, —NR-, -N(R)C(O)-, -C(O)N(R)-, -N(R)SCs-,

R)-, -0-, -C(0)-, -OC(0)-, -C(0)O-, -S-, -8O-, -SOp-, -C(=8)-, -C(=NR)-, -N=N-, or
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Y is hydrogen, nitrile, C\.¢ aliphatic optionally substituted with one or more O, XRxRy,
oxo, halogen, NO,, or CN, or a 3-10 membered monocyclic or bicyclic, saturated, partially
unsaturated, or aryl ring having 0-3 heteroatoms independently selected from nity#gen, oxygen,
and sulfur, and wherein said ring is optionally substituted with 1-4 R® groups;

each R® is independently selected from —Q-Z, O, oxo, NO,, halg€en, CN, a suitable

leaving group, or a C;s aliphatic optionally substituted with oxo, halogen/NO,, or CN, wherein:

Q is a covalent bond or a bivalent C.¢ saturated or unsaturgted, straight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are/0ptionally and independently
replaced by —-N(R)-, -S-, -O-, -C(0)-, -OC(0)-, -C(0)0-, A0-, or -80,-, -N(R)C(Q)-, -
C({O)N(R)}-, -N(R)SO;-, or -SO;N(R)-;

Z is hydrogen or C,.4 aliphatic optionally substitutgd with oxo, halogen, NO3, or CN;

R’ is

W Rv

WisCHorN;

Rd is hydrogen, lower al
Ryv is ~C(O)NRxRy, -H(Ex)C(O)Rz; -S{0)NRxRy, or -N(Rx)S(0);Rz;

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

1, -O-lower alkyl, -CFs,or a halogen; and

cycloalkyl; and
eachRz is ingependently hydrogen, aliphatic, or aryl.

ound of formula VDb
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Re

‘ Rf
A

Rb
IVb

or a physiologically acceptable salt thereof, wherein

Ra, Rb and Rc are independently selected from R AOR, halogen, —CF3; -CN, -C=C-R, -
NRxRy, or -C(O)NRxRz;

L, is a absent, a covalent bond, a bivaleny/C, g saturated or unsaturated, straight or
three methylene units of L are optionally and
independently replaced by cyclopropylene/-NR-, -N(R)C(O)-, -C{ON(R)-, -N{(R)}SO;,
-SO,N(R)-, -O-, -C(Q)-, -0OC(0)-, -C{O)(), -S-, -SO-, -SO,~, -C(=8)-, -C(=NR)-, -N=N-, or
2 is absent, Ring A and Ring B are fused or joined

branched, hydrocarbon chain, wherein one, two,

-C(=Ny)-, with the proviso that when
through a spiro atom,;

Ring A and Ring B are ingépendently a 5 or 6 membered saturated, partially unsaturated
or aromatic ring that contains 0/3 heteroatoms selected from N, S and O;

R; is-L-Y;

L is a covalent hond or a bivalent C, g saturated or unsaturated, straight or branched,
hydrocarbon chain, pherein one, two, or three methylene units of L are optionally and
independently repfaced by cyclopropylene, —NR~, -N(R)C{O)-, -C(O)N(R)-, -N(R)SO»-,
-SO;N(R)-, -0/ -C(0)-, -OC(0)-, -C{0)O-, -S8-, -80-, -80;-, -C(=8)-, -C(=NR)-, -N=N-, or
-C(=N2)-;

YAs hydrogen, nitrile, Cy_¢ aliphatic optionally substituted with one or more OH, NRxRy,

logen, NO;, 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,
and sulfur, and wherein said ring is optionally substituted with 1-4 R® groups;

each R® is independently selected from —Q-Z, OH, oxo, NO,, halogern, CK, a suitable

leaving group, or a Cy.¢ aliphatic optionally substituted with oxo, halogen, NO,, of CN, wherein:

Q is a covalent bond or a bivalent C,.¢ saturated or unsaturated, stphight or branched,
hydrocarbon chain, wherein one or two methylene units of Q are optionply and independently
replaced by -N(R)-, -S8-, -O-, -C(0O)-, -OC(Q)-, -C(0)O-, -SO-, -80,-, -N(R)C(O)-, -
C(O)N(R)-, -N(R)SO;-, or -SO,;N(R)-;

Z is hydrogen or C; aliphatic optionally substituted with4xo, halogen, NO,, or CN;

R’is
W Rv
/
R~ ’
AN (cI:Hz)u-z
W

Wis CH or N;
Rd is hydrogen, lower alkyl, -O-
Rv is ~C(O)NRxRYy, -N(Rx)({O)Rz; -S(0),NRxRy, or -N(Rx)S(0),Rz;
each R, Rx and Ry is independently hydrogen, lower alkyl, lower haloalkyl, or lower

wer alkyl, -CF3,0r a halogen; and

cycloalkyl; and

eachRz is independphitly hydrogen, aliphatic, or aryl.

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

pharmaceutically #eceptable carrier, adjuvant, or vehicle.

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

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

angiogenesis-related ocular disease.

selected from
K, FGFR, Eph

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

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

receptors, methionine aminopeptide-2 and Hsp90.

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

medicament for the therapeutic and/or prophylactic treatment of g4 angiogenesis-related disease.

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

related ocular disease.

53.  The use of claim 51, wherein the anglogenesis target is selected from the group
consisting of VEGF Receptor 2/KDR, PDGFY, 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-CH;-Prot

wherein, Prot is a protein kinase or portion thereof that contains a cysteine residue
selected from the group consisting of CYSI1, CYSS5, CYS6, CYS7, CYSS8, CYS9, CYS10,
CYS11, CYSI2 and CYS13;

wherein, if the protein kinase is JAK3, the cysteine residue is Cys9435;

S-CHj, 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 C,3 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(O)-, -C(O)N(R)-, -N{R)SO,-,
-SO:N(R)-, -O-, -C(0)-, -OC(0)-, -CH(OH)-, -C(0)O-, -S-, -SO-, -SO;-, -C(=S)-, -C(=NR)-, -
N=N-, or -C{=N3)-;

Y is hydrogen, nitrile, C;.4 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 aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R® groups; and

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

cach R® is independently selected from —Q-Z, OH, oxo, NO,, halogen, CN, a suitable

leaving group, or a C aliphatic optionally substituted with oxo, halogen, NQ,, or CN, wherein:
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Q is a covalent bond or a bivalent C,¢ 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-, -O-, -C(0)-, -OC(0)-, -C(0)0O-, -SO-, or -SO0,-, -N(R)C(0)-, -
C(O)N(R)-, -N(R)SO3-, or —SO2N(R)-; and

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

3. The conjugate of claim 1, wherein the warhead group is
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wherein each R® is independently a suitable leaving group, NO», 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 [-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, FAK?2, 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 PFTAIRE], JNKI, JNK2, JNK3
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 CYSS5.

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, LIMKI1,
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 CY S6.

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*VGKGRY G, 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, CKlgl,

CKlIg2, CKl1g3, 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 ROR lor 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 CYS10, and is MELK or a portion thereof that comprises CYS10.
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 CYSI1.

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 -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 I, comprising a compound of formula II-a, II-b, II-

¢ or II-d that is covalently and irreversibly bonded to the cysteine residue of Prot:

250




‘§_‘ A\ 1
HN/”\S N HNJ\8§R1

2
Ry )%N Ra R

Re
wy/l*N Rc VB/L w
z)‘w”I\H‘>< Z7 WYY
Q-1 0-1
¢ -8

or a pharmaceutically acceptable salt thereof, wherein:

Wy is N or C-Rb;

W is N or CH,

XisNH, CH,, O or S;

each of R* R® ,and R° are independently selected from R, OR, halogen, —CF; -CN, -C =C-
R, -NRxRy, or -C(O)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;

R; or Ry is ~L-Y, with the proviso that when R, is -L-Y, R: is R, OR, halogen, ~-CF;_ -
CN, -C=C-R or ~C(O)NHR’ and when R is -L-Y, R; is R, OR, halogen, —CF3 -CN, -C=C-R or
—C(O)NHR’;

L is a covalent bond or a bivalent C,.3 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(O)-, -C(O)N(R)-, -N(R)SO,-,
-SO:N(R)-, ~O-, -C(0)-, -OC(0)-, -C(0)0O-, -S-, -SO-, -80;-, -C(=8)-, ~-C(=NR)-, -N=N-, or
-C(=N2)-;

Y is hydrogen, nitrile, Cj 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 aryl ring having 0-3 heteroatoms independently selected from nitrogen, oxygen,
or sulfur, and wherein said ring is substituted with 1-4 R® 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, NO,, halogen, CN, a suitable
leaving group, or a Cy aliphatic optionally substituted with oxo, halogen, NO,, or CN, wherein:

Q is a covalent bond or a bivalent C,¢ 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-, -O-, -C(O)-, -OC(0)-, -C(0)O-, -SO-, or -SO;-, -N(R)C(0)-, -
C(O)N(R)-, -N(R)SO;-, or —SO;N(R)-; and

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