
CLAIMS 

1. 	A compound of Formula I: 

- 

Warhead Tether Scaffold Tether arhead 

is 

a) a radical 

to, or 

b) a portion 

is an 

S; the 

null, 

or tric 

or 2;  
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of 
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a side 
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replaced 
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straight, 

or more 

-C(0)-, 

wherein 

Scaffold 

binding 

ligand-binding 

Warhead 

from 0, N, and 

200 daltons; Warhead 

lysine residue; 

Tether is 

cyclic, bicyclic, 

units of the hydroc 

SO2-, -C(=S)-, 

heteroatoms; 

are ind 	endently 

/ 
/ 	x is 0, 1, 

y is 1, 2, 

R1  is hydrogen 

and WarThead 

o (=NRI)-; 

d optionally 

replaced 

resulting 

in proximity 

of a phai 

such that the 

site; 

organic moiety 

organic moie 

being capa 

b 	g 

a bo 	or a 

lc hydrocarbon 

on chain are 

optionally 

one or 

by +NI 

and 

or C1 -C8  alkyl, 

I 

the removal 

ligand-bindin 

weight 

through 

optionally 

by 

drogen of a 

e; or 

resulting from 

binding to, or 

one or more 

of about 

chain primary 

Tether; 

unsaturated, 

one 

-NRI-, -0-, 

are independently 

the C1-C15  alkyl, 

truncation 

in proximity 

14 daltons 

when 

capable of 

of the 

to, the 

selected 

to about 

group of a 

branched, 

methylene 

-5-, -SO-, 

replaced by 

present, 

inacophore 

Scaffold 

aving 

independently 

o 

' 	apable 

zonally containing 

a molecular 

reaction with 

to Scaffold 

C1 -C15  saturated, 

moiety; wherein 

one or more hydrogens 

methine groups 
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with the proviso that the compound of Formula I is not 

wortmannin: 

O 
meo,,AcO, 

0 

known analogues of wortmannin that covalently modi ysine through substantially 

the same mechanism as wortmannin: 

OH 	110 	14 

SO. 
1 	\ 

0 

OH 

O  

.00  

II e
O 

OH 

00  

its  
m so 

 

HO 0

0 H 

i

re 

O 0 0 

HO 

OH  ®•e_/
00 HO .• 

0 

. , 
H 

0 

as 
0 

0 

- 428 - 



O 
// * +

O 
 

• 

I 
o 

O we • 

* / \ 	2 
1111. 

c\1 

o 
O 

• 

.., 

. 

• o 
r 

O • 

li 

 / 	

7r 

- 

• Ill 

O • . 

• 6 111 • . 



any mechanism-based 

2. 	The co 

Formula I': 

C(0)alkyl 

O 

0 

und 

•-• 

irreve4ible 

of 

• 

claim 

;o  

al 

1, 

0 

alkene 

inhibitors. 

O 

c 

E  
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HN 

the compound 

CI 

0 
CN 

0 
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of Formula 

N 

,,-,..,. 

-' 

alkene 

I 

`)./'-../"'C)H 

'''- 

; 

is compound 

and 

of 

O 

Scaffold Tether Warhead 
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3. 	The compound of claim 2, wherein Warhead is a radical resulting from the 

removal of a hydrogen of a compound of Formula I-a, I-b, I-c, 1-d, I-e, I-f, 

I-k, I-I, I-m, I-n, I-o, I-p, I-q 1-r, I-s, and I-t: 

I-g, I-h, I - 

R2 	R3  0 	0 	0 	0 	 R3 	0 	R 
0 
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R2  R2 	R3  R2 	R3 	R2 R3 	o  
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R3 Re-ki\S n 	 n3 R 

6O 6---  \ --R4 " - O. 	 X 	 0 R2  
R5  A 

I-m I_n  R4 I-p 	I-q I-r 

O 
0 	0 

R 

A' 	
R4 	R5  

0 	R2R3 	 R3  

wherein 

Is 	 It 

ea c, 	and. 

ch X2 is 

each X9 is 

Xs is independently -0-, -S-, or -NR6-; 

independently -R6, -0R6, or -NR6R7; 

nint i rir _A 

independently 'TNT or i 	R6; 
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each R2, R3, R4, R5, R6, R7, and R8  is independently hydrogen or C1 -C6  alkyl; where,"  

one or more methylene groups of the C1-C6  alkyl can be replaced by -NR[-, -0-, -C(0)-'-S-,   

-SO-, -502-, or -C(=S)-; one or more methine groups of the C[-C6  alkyl, when preset. , can be 

independently replaced by 1- 	, 

R I  is hydrogen or C I-Ca alkyl; 

wherein optionally when proper any two of R2, R3, R4, R5, R6 	7 and R8  when taken 

together form a 3- to 8-membered carbocyclic or heterocyclic ring 	an aryl or heteroaryl 

group; and optionally X2  and any one of R2, R3, and R4  when 	en together form a 3- to 8- 

membered carbocyclic or heterocyclic ring or an aryl or het 	aryl group; 

A and B are each independently an optionally s1  sti uted monocyclic, bicyclic, or 

tricyclic aryl or heteroaryl; and 

n is an integer from 2-4; each n1  and n2  i;'ndependently an integer from 0-2; n3  is an 

integer from 1-2; n4  is an integer from 1-3; ..,4 each one of n9, nio, nli, and n12  is an integer . 
from 0-1; and n13  is an integer from 0-2, 	erein when any one of the foregoing n integers is 

more than 1, the adjacent carbons repr 	ented by the integer can form a single or double 

bond. 

4. The compound 	claim 3, wherein as least one of R2  and R3  of the compounds of 

Formulas I-b and I-c is 	d ogen. 

5. The campound of claim 3, wherein the compound of Formula I-a, I-d, I-e, I-j, 1- 

k, or I-I is a 	pound of Formula II-a, H-b, II-e, II-d, II-e, II-f, II-g, II-h, II-i, II-j, II-k, 

II-I, II- 	-n, II-o, II-p, II-q, II-r, II-s, II-t, II-u, II-v, II-w, II-x, II-y, II-z, II-aa, II-bb, 

II-cc, 	-dd II-ee, 11-ff, II-gg, II-hh, II-ii, II-jj, II-kk, II-II, H-mm, II-nn, II-oo, or II-pp; 
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R4 	 N--Th 	 N
,,,,
74

(Rz),,5 
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R6 	 R8 	 R 	R13 R14 	0 2 	R13 Re 

R12 R Ri 0 R7 
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a her 

II-pp 

n 

each m is independently an integer from 0-4; 

each m5  is independently an integer from 0-3; 
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each mq is independently an integer from 0-5; 

each n2  is independently an integer from 0-2; 

each R2, R3, Rzt, R5,125, R7, R8, R9, RIO, R11, R12, R13, R14, and R15 is indep ;.dently 

hydrogen or C1 -05  alkyl; R, is hydrogen, C1 -05  alkyl, halogen, CF3, or nitro; w 	rein 

one or more methylene groups of the C I -C6  alkyl c. • De replaced by 

-NR1 -, -0-, -C(0)-, -S-, -SO-, -SO2-, or -C(=S)-; one or more methine y sups of the C1-C6 

(Tr 
alkyl, when present, can be independently replaced by 

RI is hydrogen or C1-C8 alkyl; and 

optionally when proper any two o 	2, R3, R4, R5, R6, R7, R8/ R9, R10, 

R11, R12, R13, RI4, and R15 when taken together form- to 8-.membered carbocyclic or 

heterocyclic ring or an aryl or heteroaryl group. 
/ 

6. 	The compound of claim 3, 	h a= in the compound of Folioula 1-d, or I-h is a 

compound of Formula III-a, III-b, 	, 	II-d, III-e, Ill-f, III-g, III-h, or III-i; 

OR4 	0 	R3 	OR R5 	 R 	R5 	 0 	R 	 LI 
3  I 	 I 	 R5 ...--"" 	 ,---- R5. R 	 N . 	N R7. 	

I 	n3 	Rs 	 n3  N 	 4 R4 
R6 	R2 	 R6 	R2 	

R6 	R2 	 R7 	R2 

III-a 	 b 	 111-c 	 111-d 

R  ,,N,.. 	 • 	R3  „.-Bi, Bi -N 	 I g3- 	 Br 	 B2-' 	Bi 	R3 

	

0 	 N 	R3 	 N 	R3 	 Ra 	III, 	.-"" I 	1 	,,,,,, 

	

B2 	 Ei ,  )),,,,,A 	 ii  , )cc r, 
n4 

B4 =135  - 	R4 	4-66 	R4 R4 B3 	 Bi z 	Rzs
R5 

R2 	 R2 	 R2 
Rz4 

1'11-e 	 III-f 	 III-g 	 III-h 	 UN 

"e rein 

n3  is an integer from 0-2; 
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each R2, R3, R4, R5, R6, R7, and R8 is independently hydrogen or C1-C6  alkyl; 

each Bi, B2, B4, and B5 is independently CR7  or N and each B3 is NR7, 0, 	• 

each Rzi, Rz2, Rz3, Rz4, and Rz5 is hydrogen, C1-C6  alkyl, halogen, CF 3, 	nitro; 

one or more methylene groups of the C1-C6  alkyl can be optionally 	aced 

by -NR1-, -0-, -C(0)-, -5-, -SO-, -502-, or -C(=S)-; one or more methine LE cups of the C1 -C6  

alkyl, when present, can be independently replaced by + 

R1  is hydrogen or CI-C8  alkyl; and 

optionally when proper any two of R2, R3, R4, R5,1 6, R7, and R8 when taken 

together form a 3- to 8-membered carbocyclic or heteroc 	c ring or an aryl or heteroaryl 

group. 

7. 	The compound of claim 3, wherein 	e compound of Formula I-h is a compound 

of Formula IV-a, IV-b, IV-c, IV-d, IV-e, 	-f, IV-g, IV-h, or IV-i: 

irr-N 	R3 	/ 	N 	-/ 	HN-N 	R3 	'---:::>' N 	R3 	'''' ''''N 	R3 
HN \rci :: 	 "--.....-,..2.-1--' ....

R4 	
,-z 

N 	
.--#-- 

R4 

	

	 R4 	 R4 H 
R2 	 R2 	 R2 	 R2 	 R2 

IV-a 	IV-b 	IV-c 	IV-d 	IV-e 

N 	N 	 ---<-7''I\I 	R3 	
,,N,

N 	R3 	N ' 
- N .„.% -' 	R3 

,)-,..„*.J.--- ,.z,
,
, 

' 	R4 	 R4 	 n4 	 R4 

2 	 R2 	 R2 	 R2 

IV-f 	 IV-g 	 IV-h 	 IV-i  

wherein' y of the substitutable hydrogens on the nitrogen heterocycle of the compound can 

be su4ituted with alkyl, alkoxy, amido, acyl, acyloxy, oxoacyl, halogen. 
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8. 	The compound of claim 3, wherein 

a) the radical resulting from the removal of a hydrogen of a compound of Formula I-a d , I- 

k, or I-m is a radical of Formula V-a, V-b, V-c, V-d, V-e, V-f, V-g, V-h, V-i, or V 

2 	 R2 	 R3 	 G  R2 I 	
N 
1 	 0 

m 	
R4 	f 	Ri 

1  
s 
 -N 	R3 	i—N R 	 -1-- 	R3 	 Al M  

N 1 	
0 0 0 

0 
R5

R6 	0 
R5 	 R9 	R2 R5 	 R2 R3 

R4 8 	

Ra 
R5 	RR 	

R6 R7 	8  

	

R6 7 	 gs 

Rg 
RR8 

6 	
7 

V-a 	 V-b 	 V-c 	 d 	 V-e 

p2 	 0 m1 
*1\1 	R3 	—R 1:24  ( 	R5 	R3 	/R4 	 3 

R 	 ) 	(  R5 N 	r R4 	
R2S--
) 	R6 	R 	

R6  

00 	 R2 2,-N R3 	N M 	R R7 R4 

R5 M2 	° 	
0 	04-, 

R3 0 
0 	 O 	f 0 	 R2 

V-f 	 V-g 	 V-i 	 V-j 

wherein 

ml  and m2  are each independently an integer from 0 to 2; 

each R2, R3, R4, R5, R5 	Ra, R9, Rio, and R11  is independently hydrogen or CI' 

C6  alkyl; 

one or more meth ene groups of the C1 -C6  alkyl can be optionally replaced 

by -NR1 -, -0-, -C(0)-, -S 	-SO-, -SO2-, or -C(=S)-; 

one or 	o 	ethine groups of the C1 -C6  alkyl, when present, can be 

n'inr 
independently 	. aced by +NI' 

is hydrogen or C1 -C8  alkyl; and 

optionally when proper any two of R2, R3, R4) R5, R6, R7, R8, R9, Rio,  and  R11 

hetaken together form a 3- to 8-membered carbocyclic or heterocyclic ring or an aryl 

e oaryl group; or 

or 
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b) wherein the radical resulting from the removal of a hydrogen of a compound of Formul 

a, I-d, I-k, or I-m is a radical of Formula VI-a, VI-b, VI-c, Vi -d, VI-e, VI-f, VI-g, VI , 

VI-i, VI-j, VI-k, VI-I, VI-m, VI-n, VI-o, VI-p, or VI-q: 

Pc m 
	

I-NI ---‘ 
‘ 

?2.-NIRu n 
	: NH 	0 ia-   -1-NH  -NH 0 

N 	0 0 0 
J

1 
I\ 0 

 

VI-a 	VI-b VI-c 	VI-d 	VI-e VI-f VI-g 

0 0 

-Ve 
0\\ 

0 	
-14 1- 	I x-- 

0 	0 
0 0  

0 0 
O 0 

VI-h 	 VI-i VI-j 	VI-k 	VI-I VI-m VI-n 

0 
1- 	 --i- 

---) 	

N K  
I 

,7--N 	_ 
0 

O  6 
	6--- o VI-o 	 VI-p -(1 

wherein 12..„ is hydrogen, methyl, 	+'yl, propyl, isopropyl, cyclopropyl, -CH2OCH3, 

and -CH2CH2OCH3. 

9. 	The compound ,.. claim 3, wherein the compounds of Formulae I-a, I-b, I-c, I-d, 

Ire, I-f, I-g, I-h, I-i, I-j 	k, 

group consisting of: 

I-I, I-m, I-n, I-o, I-p, I-q, I-r, I-s, and I-t are selected from the 
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00 	
(Cr-4  0 	° 	
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0 	 0 0 is 
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R 

eee 	 fff 	 0 	 hhh 
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r N 
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000 

wherein any substitutable hydrogen 	ay be substituted with the substituents as those defined 

by R2-R8  in formulas I-a, I-b, 	c 	d, I-e, I-f, I-g, I-h, I-i, I-j, I-k, I-I, I-m, I-n, I-o, 1-p, I-q, 

I-r, I-s, and I-t. 

10. The cormnd of claim 2, wherein Scaffold is selected from the group consisting 

of Formulas VII, 	II, IX-a,-IX-b, XI, XII, XVI, XVII, XVIII, XIX, XX, XXI, XXII, 

XXIII, XXXI 	XXV, XXVI, XXVII, XXVIII, XXIX, XXXVI, and XXXVII. 

11. The compound of claim 3, wherein 

a) 	a old is a radical resulting from the removal of one or more hydrogens of a compound 

Fon 	ada VII: 
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Ri  
H 

R13 w  0 	>--- 
--- N 0 

0 	N--Rx 
/ 

Ry 
VII 

wherein V and W are each independently -(CRI4R15)6 	(012161117)r; 

q and r are each independently 0, 1, 2, 3, or 4; 

X3 is -CRI8R1 0-, or —NR20-; and 

Rx, Ry, R12, R13, R14, R15, R16, R17, R18, R 	and R20 are each independently 

hydrogen or Ci-C6 alkyl; wherein one or more methy 	e groups of the Ci-C6  alkyl can be 

replaced by -NR1-, -0-, -C(0)-, -5-, -SO-, -SO2-, 	(---S)-, optionally substituted aryl or 

heteroaryl groups; one or more methine group ,i• the C1-C6  alkyl, when present, can be 

z 	i 	? 
independently replaced by -k-N- 

 
r; and 

RI  is hydrogen or C1-C8 	y ; or 

b) Scaffold is a radical resulting 	om the removal of a hydrogen of a compound of Formula 

VIII: 

n  R25 
R26 

R 	
n24s 

R29 R30 
HN 

X4  Hrl R32  
R13 	0 	 R31  

O 	R28 R21 ns  
n22 

N 
H 	, 

R23 ] 
nu 	P 

herein 
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X4  is -CR33- or -N-; 

s is 0, 1, 2, 3, or 4; and 

R12, R13, R21, R22, R24, R25, R26, R27, R28, R29, R30, R31, R32, and R33  are 	ch  

independently hydrogen or C1-C6  alkyl; 

R23  is hydrogen, C1-C6  alkyl, halogen, amino, or nitro; wherein 	e or more 

methylene groups of C1-C6  alkyl can be optionally replaced by -NI24-„ -C(0)-, -S-, -SO-, 

-502-, or -C(---S)-; one or more methine groups of the C1-C6  alkyl, w 	n present, can be 

independently replaced by -1-Nt• 

R1  is hydrogen or C1-C8  alkyl; and 

optionally R21  and R23  taken together can 	
s1

a 4; to 8-membered carbocyclic or 

heterocyclic ring; or 

c) Scaffold is a radical resulting from the rem 	al of a hydrogen of a compound of Formula 

IX-a or IX-b: 

38 	 38  
R39 	R37 	 R39 	x5  R37 

R40 	R36  / 	 R40 	R36 
' R41 	R 	P 0 

2 	 Rzo 	n
29 	R  R30 F. R27 	 R2 

HN 	R34 	
27 R12

HN 	R 	R , 
R33 	 R33  

	

HN 	 HN 	/ 	N 

	

I 	 R32 	i 	 R32  0 R13  0 	 Rs, 	 R13  0 	Os 	R31  
R28 	 R28 
N H 	

a  

co © 	
e 

IX-a 	 IX -b 

wherein 

X5  is -0-, -CR42R43- or -NR42-; 

R12, lit13, R27, R28, R29, R30, R31, R32, R33, R34, R35, R36, R37, R38, R39, R40, R41, R42, 

end R43  are each independently hydrogen or C1 -C6  alkyl; wherein one or more methylene 
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groups of C1-C6  alkyl can be optionally replaced by -NR1-, -0-, -C(0)-, -5-, -SO-, -SO2-, o,%:'  

C(=S)-; 

RI  is hydrogen or CI -Cs alkyl; one or more methine groups of the C1-C6 	y 

when present, can be independently replaced by -1-N  t; R1  is hydrogen or C1 	alkyl; 

D; E, F, G, and H are each independently optionally substitutesy or heteroaryl; 

wherein F and G are fused together to form a bicyclic optionally subs 	ted aryl or 

heteroaryl; or 

d) Scaffold is a radical resulting from the removal of a hydrog 	of a compound of Formula 

XVI-a, XVI-b, or XVI-e: 

/ )-FRioil 
no 

R98 
N.„,„,  

R100 	
K7,.,,„.- 

Rg7 	 Rio 	 '4R 	I ...„ 	 114 t18 ,-- N 	Rgg 	 6 
ak,/ 	 R111 

0 	 12R111
>R1  

R96 • 
‘N 	RI  06 0 	R112 R/07 

R6 • • R96 R113 H  

N
g 

N 	N 
H R9 R113 SR 	. R107 H 	 H Rg4 

R108 

H R94 
,0 	N 

Rgo 

N 

0 

N 	N 	
R108 	,...0 	N H Rgo 01* 	Rio 

9_, 	Rjo 	R1 	°9 	 0 

III• 	R105 
0 	9, 	 109 

R104 
n7 	n102 

oa 

0 n7 	R102 	 R93 
03 	 Rs1 

R93 Rgi 	 R92 

R92 	 XVI-b 

XVi 

ne 

.. 
mina 

R111 
R112 

• R 
\\ 	R106 R107 R113 95 	 H 

N 	N 	
R108 

H Rg4
N 	 H 

N 	 OP. 	R105 
0 	9, 	R104 	

109 

0 	n7 	n102 
103 

R Rgi 	93  
R92 

XVI-c 

wherein 
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R90, R91, R92, R93, R94, R95, R96, R97,  R98, R99, R100, R102, RI04, 8105,  R106, 

R108, 8109, R110> R111> R112, R113, and R114 are each independently hydrogen or C1-C6  alk 

wherein one or more methylene groups of C1 -C6  alkyl can be optionally replaced by 	RI - 

, -0-, -C(0)-, -5-, -SO-, -502-, or -C(=S)-; 

R103 is hydrogen, C1 -C6  alkyl, or C2-C8  alkenyl; 

one or more methine groups of the C1-C6  alkyl, when pre 

independently replaced by TNT; 

nt, can be 

RI is hydrogen or C1-C8  alkyl; 

each 8101  and Rio] is independently hyd ou , Cl-Co alkyl, 

halogen, amino, nitro, optionally substituted aryl or he joaryl; 

n6  and n7  are each independently 	ger from 0 to 4; and 

n8  is an integer from 0 to 2. 

C2-C8  alkenyl, 

12. 	The compound of clai 	11, wherein the compound of Formula 

of Formula VII-a: 

VII s a compound 

R 
H 

R13 	0 	
-..-"N>--- 0 

R21 

✓ O 	R22 
N 
H 	i \ 

/ 
/ 

P 
VII-a 

wherein 

V and W are each independently -(CR1.41215).4X3(CRI6R17)r; 
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p, q and r are each independently 0, 1, 2, 3, or 4; 

X3 is -CR18R19-, or —NR20-; and 

R21 and R22 are each independently hydrogen or C1-C6  alkyl; 

R23 is hydrogen, C1-C6  alkyl, halogen, amino, or nitro; wherei 	ne or more 

methylene groups of C1-C6 alkyl can be optionally replaced by -NR:-, -0 	(0)-, -S-, -S0-, 

-SO2-, or -C(=S)-; one or more methine groups of the C1-C6  alkyl, whet • esent, can be 

independently replaced by +4. 

R1  is hydrogen or C1-C8  alkyl; and 

optionally R21 and R23 taken together can 	a 4- to 8-membered 

carbocyclic or heterocyclic ring. 

13. 	The compound of claim 3, wherei 

a) the compound of Formula I' is a com 	und of Formula VII-b: 

R 2  

HN 	N-...--V 
R 	O v 	W 

0 
R2 

O 	R22 
N 
H 	i 	\ 	iRwh  

/\------j 	
T 

[ R231 
P 

VII-b 

wherein 

V and W are each independently -(CRI4R1s)qX3(CRI6R17)r-; 

/ p, q and r are each independently 0, 1, 2, 3, or 4; 

X3 is -CR18R19-, Or —NR20-; and 
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R21 and R22 are each independently hydrogen or C1 -C6  alkyl; 

R23 is hydrogen, C1 -C6  alkyl, halogen, amino, or nitro; wherein one or 'ore 

methylene groups of Ci-C6  alkyl can be optionally replaced by -N124-, -0-, -C(0)- 	-, -SO-, 

-SO2-, or -C(=S)-; one or more methine groups of the C1-C6 alkyl, when presen 	an be 

independently replaced by - 	•k+ ; 

R1  is hydrogen or CI-Cs  alkyl; and 

optionally R21 and R23 taken together can form a 4 i o 8-membered 

caibocyclic or heterocyclic ring; 

T is Tether; and 

Rwh  is Warhead; or 

b) the compound of Formula I' is a compound o 	ormula IX-c or IX-d: 

• 
R 

	

	 R
jt2HN  H 

HN 	 HN 
I 

R13 	0 	 R31 	 R13 	0 

0 	R31 

	

NH 	 a 0 
-- 	,Rwh 

	

, 	 , 
J, 	T-T 	 Rwt, 

...e. 	--,...,- 	 IX-d 

where 

R1 	• 13, and R31  are each independently hydrogen or C1 -C6  alkyl; wherein one or 

more meth 	ene groups of C1-C6  alkyl can be optionally replaced by -NIII-, -0-, -C(0)-, -5-, 

-SO-, 	2 , or -C(=S)-; 

R1  is hydrogen or C1-C8  alkyl; one or more methine groups of the C1-C6  alkyl, 

when present, can be independently replaced by -I- 	; R1  is hydrogen or CI-Cs alkyl; 
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F, G, and H are each independently optionally substituted aryl or heteroaryl; 

wherein F and G are fused together to form a bicyclic optionally substituted aryl or 

heteroaryl; 

T is Tether; and 

Rwh is Warhead; or 

c) the compound of Formula I' is a compound of Formula XI: 

R73 
R72 

R7M
N 	N 

U 
 

R 	H 	NH R76R75 —74 
R70 Be 

Ryi 	67 
I Res] 

P 
XI 

wherein 

p is an integer from 0 to 4, u 7,,l 	integer from 1 to 4; 

Be and B7 are each indep-, ently CR7 or N; 

R69 is hydrogen, C - 	alkyl, halogen, amino, nitro, or -NH(CO)NR78R79; 

R70 is hydrogen 	C6 alkyl, halogen, amino, nitro; 

R7, R71, R72, 	73, R74, R75, R76, R77, R73, and R79 are each independently hydrogen 
,,, 

or Ci-C6 alkyl; R1 is 	drogen or C1-C8 alkyl; wherein one or more methylene groups of the 

C1-C6 alkyl can b 	ep aced by -NR1-, -0-, -C(0)-, -S-, -SO-, -SO2-, or -C(=S)-; one or more 

methine grops of the C1-C6 alkyl, when present, can be independently replaced by +NI -1-• 

optionally R78, and R79 taken together form a 4- to 8-membered carbocyclic or 

hete x yclic ring; or 

the compound of Formula I' is a compound of Formula XII: 
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NH2 

N 	'-- 
i 

'N 
Me 

 
le NH2 

2 
Rwh 

wherein 

Xi i 

R1  and R2 are each independently hydrogen or 	-C8  alkyl; wherein one or 

more methylene groups of the C1 -C6  alkyl can be replaced -NR1-, -0-, -C(0)-, -S-, -SO-, - 

502-, or -C(=S)-; one or more methine 

independently replaced by -1-0-• 

groups of the C 	6 alkyl, when present, can be 

T is Tether; and 

lcd, is Warhead; or 

e) the compound of Formula I' is a 
zr

o,  pound of Formula XXXVI: 

R v 
N 

NH 
O 

\ 

\N --NH 
H 

XXXVI 

wherein 
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R„ is H, optionally substituted C1-C3  branched or straight chain alkyl, or optionally 

substituted Ci-C3  branched or straight chain acyl; 

T is Tether; and 

Rm, is Warhead; 

0 the compound of Formula I' is a compound of Formula XVI-d, XV or XVI-f. 

Ri 01 6 

n6 

<-7"------  N 
[Rioih, 	-4R1141 n8  

N 
OJ 

O 0 9,9  
?., 

H 
,0 	N 

°\,,P 
s ...... 

1 
\_ 
v 

N
,S 0 R90 

N 
OWN 0 

H 0 	-,
i 

 Ri 03 

R90 	 O TN. 
0 h  R103 Rwh 

XVI-e 
T.,n  

nwh 

XV1-d 

n6 
RioitN ThR 	n 

O 
0 	0

\‘ 
 p 

- s 

Rgo 
 ,0 

N 

0 R103 

Rwh 

XVI-f 

wherein 
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R90 and RI  14 are each independently hydrogen or C i -C8  alkyl; 

R103 is hydrogen, C1-C8  alkyl, or C2-C8 alkenyl; 

R1  is hydrogen or C1 -C8  alkyl; 

1{101  is hydrogen, C1 -C6  alkyl, C2-C8  alkenyl, halogen, amino, nitro, op; 	pally 

substituted aryl or heteroaryl; and 

n6  is an integer from 0 to 4; 

n8  is an integer from 0 to 2; 

wherein one or more methylene groups of the 	Co alkyl can be replaced by - 

N121-, -0-, -C(0)-, -S-, -SO-, -SO2-, or -C(=S)-; one or 	o 	ethine groups of the CI-C6 

_ 	- 
alkyl, when present, can be independently replaced b 

R1  is hydrogen or C i -C8  alkyl; or 

g) the compound of Formula I' is a c 3 	pound of Formula XXII-a, Formula XXII-b, 

or Formula XXII-c: 

0 

P 

( 
0 N 	 0 

S------IN, 	 S 	 S 

RAM 	 160 	Rwn 	 N 	al 
h 

XXII-a 	 XXH-b 	 XXII-c 

whe 

n 	p, and q for Formula VCII-a are each independently 0, 1, 2, 3; provided that n 

and q . A not 0 at the same time, and m and q are not 0 at the same time; 
2 A is an optionally substituted ring selected from a 4-8 membered saturated or 

rtially unsaturated heterocyclic ring having one or two heteroatoms independently selected 

from nitrogen, oxygen, or sulfur, or a 5-10 membered saturated or partially unsaturated 
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bridged bicyclic heterocyclic ring having at least one nitrogen, at least one oxygen, and 

optionally 1-2 additional heteroatoms independently selected from nitrogen, oxygen, or.  

sulfur; 

B is an optionally substituted group selected from phenyl, an 8- to 10 	bered 

bicyclic aryl ring, a 5- to 6-membered heteroaryl ring having 1-4 heteroatoms 	dependently 

selected from nitrogen, oxygen, or sulfur, or an 8- to 10-membered bicycl 	e eroaryl ring 

having 1-4 heteroatoms independently selected from nitrogen, oxygen, 	sulfur; or —T-Rwh; 

and 

C2  is hydrogen or an optionally substituted ring selected 	om a 3- to 7-membered 

saturated or partially unsaturated carbocyclic ring, a 7- to 10 	e 	bered saturated or partially 

unsaturated bicyclic carbocyclic ring, a 4- to 7-membered 	aturated or partially unsaturated 

heterocyclic ring having 1-2 heteroatoms independent 	selected from nitrogen, oxygen, or 

sulfur, a 7- to 10-membered saturated or partially aturated bicyclic heterocyclic ring 

having 1-3 heteroatoms independently selected om nitrogen, oxygen, or sulfur, phenyl, an 

8- to 10-membered bicyclic aryl ring, a 5- to membered heteroaryl ring having 1-3 

heteroatoms independently selected from 	rogen, oxygen, or sulfur, or an 8- to 10- 

membered bicyclic heteroaryl ring ha 	g 1-4 heteroatoms independently selected from 

nitrogen, oxygen, or sulfur; 

T is Tether; and 

RWh is Warhead; or 

h) the compound a Formula I' is a compound of Formula XXIII: 

0 

R201**--.
N

---------,_.-- S 

R2 01----  Kr 
R202 

/ 

Rut 

XXIII 

wherein: 
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Rvd, is Warhead; 

R201 is hydrogen or C 1-6 alkyl; 

8202 is hydrogen or an optionally substituted group selected from Cis, alkyl, 

alkoxy, or (C1 _6  alkylene)-R203; or 

R201 and R202 are taken together with the intervening carbon to form a 	ptionally 

substituted ring selected from a 3- to 7-membered carhocyclic ring or a 4- 	'7-membered 

heterocyclic ring having 1-2 heteroatoms independently selected from 	ogen, oxygen, or 

sulfur; 

R203 is a 3- to 7-membered saturated or partially unsatura a carbocyclie ring, a 7- to 

10-membered saturated or partially unsaturated bicyclic carb 	yclic ring, a 4-to 7-membered 

saturated or partially unsaturated heterocyclic ring havi 	2 heteroatoms independently 

selected from nitrogen, oxygen, or sulfur, a 7- to 10- 	bered saturated or partially 

unsaturated bicyclic heterocyclic ring having 1-3 h 	oatoms independently selected from 

nitrogen, oxygen, or sulfur, phenyl, a 8- to 10- 	bered bicyclic aryl ring, a 5- to 6- 

membered heteroaryl ring having 1-3 hete o. oms independently selected from nitrogen, 

oxygen, or sulfur, or a 8- to 10-memberer'. cyclic heteroaryl ring having 1-4 heteroatoms 
it 

independently selected from nitrogen 	'xygen, or sulfur; and 

Ring A6  is absent or an op 	nally substituted group selected from a 4- to 7-membered 

heterocyclic ring having 1-2 he 	oatoms independently selected from nitrogen, oxygen, or 

sulfur, or a5- to 6-membe e 	e eroaryl ring having 1-3 heteroatoms independently selected 

from nitrogen, oxygen, o 	ulfur; or 

i) the compo ,,. of Formula I' is a compound of Formula XXV: 

(R205)n 

01101  

\ N 

__ MN 	 / ------ 	
(R206)n 

S 

F 	0 	0 
MeO 

RWh 

XXV 

or a phainiaceutically acceptable salt thereof; 
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wherein 

each 8205 and 8206 is independently —R", halogen, —NO2, -CN, —OR", —SR", — 

N(R")2, -C(0)R", —CO2R", —C(0)C(0)R", —C(0)CH2C(0)R", —S(0)R", -S(0)2R",  

C(0)N(R")2, -SO2N(R")2, —0C(0)R", —N(R")C(0)R", — 

N(W)N(R")2, -N(R")C(=NR")N(R")2, -C(=NR")N(R")2, —C=NOR", -N(R") I. 0)N(R"k, — 

N(R")S02N(W)2, —N(R")S02R", or -0C(0)N(R")2; 

each R" is independently hydrogen or an optionally substituted 	oup selected from 

C1-6 aliphatic, a 3- to 7-membered saturated or partially unsaturated arbocyclic ring, a 7- to 

10-membered saturated or partially unsaturated bicyclic carbocy,  c ring, a 4- to 7-membered 

saturated or partially unsaturated heterocyclic ring having 1 	eteroatoms independently 

selected from nitrogen, oxygen, or sulfur, a 7- to 10-me'red saturated or partially 

unsaturated bicyclic heterocyclic ring having 1-3 heter 	toms independently selected from 

nitrogen, oxygen, or sulfur, phenyl, an 8- to 10- 	• t= sered bicyclic aryl ring, a 5- to 6- 

membered heteroaryl ring having 1-3 heteroator 	independently selected from nitrogen, 

oxygen, or sulfur, or an 8- to 10-membered 	yclic heteroaryl ring having 1-4 heteroatoms 

independently selected from nitrogen, ox, len, or sulfur; or 

optionally, two R" groups on 	same nitrogen are taken together with the nitrogen to 

which they are attached to form . 
	
ptionally substituted 5-8 membered saturated, partially 

unsaturated, or aromatic ring 11Ong 1-4 heteroatoms independently selected from nitrogen, 

oxygen, or sulfur; 

m is an integer fray 	0 to 6, inclusive; 

each n is inderr ndently 0,1, or 2; 

Ring A5  is 	optionally substituted 6-membered heterocyclic or heteroaryl ring 

having 1-2 ni 	ens; and 

R h 	arhead; or 

j) the co/pound of Formula I' is a compound of Formula XXVII: 
/ 	

N--\ 
) 

, ./ 	 N 	0  

T
----k,,,,, \----.

N 
.4-. N'  ,,,.„„„,, 

, 	 R 	H 	I 	N 
!huh

/ 
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XXVII 

or a pharmaceutically acceptable salt thereof; 

wherein: 

T is Tether; 

Rwh  is Warhead; and 

R is H, alkyl, or alkoxy; or 

k) the compound of Formula I' is a compound of Formula XXXV1I: 

/ Rwh 

T 

CI 

ail 

N 

---- 
N N-.2------ \ 

NH ---____ 

or a pharmaceutically acceptable j 

wherein 

XXXVII 

thereof; 

T is Tether; and 

Rwh  is Warhead. 

14. 	The 	pound of claim 

compound o . 'ormula VII-h; 

13, wherein the compound of Fotiuula VII-b is a 
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/ 
Ri2

H 
HN / 

Ri3 0 o  
0 

HN 

,..._ / ---- 
----"'" T  

,Rwn 

[ R231 
P 

VII-h 
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15. 	The compound of claim 14, wherein 

a) the compound of Formula VII-h is a compound of Forinula VII-j, VII-k, VII-I, VI 

VII-n, or VII-o: 

/ \ 
/ 	 R12 

Ri2 	 HN 	\ 
HN 	 Hy 	4 

HN
---\/ 	 0 Ri 3 	0 
IO 	 0 R13 	0 	 R2 0 	 HN  

HN 	 I:35 	 N R7 • 
N 

\ 	R3  
R23 	 R4 	 P 

J P 	 'VII-k 
VII-j 

\ 
Ri2 	 

\i" HN 	 H 

R13 	0 	° 	 X13 	0 
0 	 0 

HN 	 0 	 HN 	 2 R5  
R 	 / 	\ 	N, 	/ 

R3 	 0 
/? \'‘ 
° 

23 
P 

VII 	 VII-m 

/ \ 
R12 

 
H 	 Ri2 

HN 	 HN 
R13 	0 	0 	 R13 	0 

0 	 0 
HN 	 O 	 HN 

R5 	 / R5 
N 	R4 	 N R4 

R3  
\ /-R3 

P 	0 	 P 0 0 
vihn 	 vu-o 	0 

herein 

each R2, R3, R4, and R5  is independently hydrogen or C1-C6 alkyl; 
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one or more methylene groups of the C1 -C6  alkyl can be optionally replaced 

by -NBA -, -0-, -C(0)-, -S-, -SO-, -502-, or -C(=S)-; 

one or more methine groups of the C1-C6  alkyl, when present, can be 

"Yr a  
independently replaced by -rNT; 

R1  is hydrogen or C I-Cs  alkyl; or 

b) compound of Formula VII-h is selected from the group consistinL 	. 

HNC 
	

H 
NA 	N H —N N 0 Boc 	N 	0 	 HN\  H N  

0 0 0 
HN HN 0 

HN 
111 NH 

0 
NH 

0 . NH 0 0 

\ \ 0 

VII-1 VII-2 VII-3 

I NS  

HN H 

N 	N 
HN

N 
 H 

0 

H 
NH 

N 	0 0 N 
0 HN 0 

HN 0

1 
NH 

FN 	
4li N 	0 

o //- No NH 

VI 
	

VII-5 
	

VII-6 
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K 

HNC o 

• O illO 
0 

HN 
0 
0 

0 
HN 	0 

HN ri  NH 
-Boo 

N 
i 

NH 
i 

0 CF3  
0 

VII-7 VII-8 VII-9 

N 
H 	N 

o 
o 

HN 

HN N  HN 
N 

N 
0 
0 

HN 	H 
N 	0 

0 HN 
• NH HN O * NH 

NH 0 
0 \ 

VII-10 / VII-1 1 - VII-12 
/ 

li 

N N 
FiNN  H 0 H 

N 	0  
HN H 

0 
0 0 0 

RN., 

i  \ 

FIN HN 

0 0  0TO 0 t-0 

VII-13 	 VII-14 
	

VII-15 

- 457 - 



N YN H N N 
0 

0 HN 	H N HN 	H 
0 \ 	0 

HN 0 0 HN 

* NH 
HN 

0  	0 

0 HN 

D 

VII-16 VII-17 VII-18 

N 

HN HNN H 0 N 
H N 0 0 HN 

0 HN N  0 

HN 0 
HN 

. 
 	N 

NH 0 ..,0 

VII-19 VII 0 VII-21 

° 0 	0 
HN N H 

0 N 
0 N N H 

N. 	
H 

0 NH HN- \

O / 0 N 
0 

NH HN 0 

• NH 
HNt0 

O 
0;  

0 
VCNH 

I 

V 
	

VII-23 
	

VII-24 
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HN 	H 
N 	0 

* 	 HN H N 
H 
 0 

0 
0 NH 0 

HN N HN 

° 0 
* HN 0 H 

....„"
ii
,N„(...\  

NH 0 	,01  
0 0 

VII-25 VII-26 VII-27 

O 

nt
h 

HN 

N 
HN 	H 

-NH N 
i 

0 
0 

0 . / HN 
,47 

HN 
0 

 
• 

NH 
1 NH 

1 

VII-29 VII-30 VII-31 

N 
H N N 

N 
H 

0 
HNN  H 
 0 

0 0 
HN HN 

. 	IV 01  ENII 

VII-32 
	

VII-33 
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lC 
N N 

HN N H 
0 

N HN 	H N 0 

0 0 
HN HN 

O 
* H 

VII -34 VII-3 

N 
HN H N 0 

0 
HN 

/ \ N;
r
a 

0 	H 	0  

VII-39 

N 9 N 

0 
H 0 

INN H HN N 

0 0 
HN HN 

le 

O 

(-- 0 * 

0 

„ , 

VII -4I VII-42 
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NTIN 
NA HN 	H 	N N 	0 HN 	H 

0 N 0 
HN 0 

HN 

110 • 

VII-43 V 	44 

HN 

NTIN 
0 

HN 
HN 	H N 	0 

0 
• HN NH 

. NHO 0.,...0 

\/ 

VII-45 VII-46 

HN N NriNN 
HN N 	H 

0 
0  

0 
0 

HN HN  

VII-47 VII-48 
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N 
HN 	H N 	0 

0 
HN 

410 NH 

)7 
and 	 0 

VII-49. 

16. 	The compound of claim 2, wherein the compou 	of Formula I' is a compound of 
rN 

Formula VIII-a or VIII-b: 

R25 	,,,Rwh 	 , R25 

	

R24 	 N24 	R26  

	

S 	 Ri2 	S 
R12

HN 
	

7 \ 	,R27 	 HN 	7--..„-R27 
X4 	 N 	1'4 N 	 HN 	/ 	n  

HN 	 I 	 _i_.--1-.31  
I 	 R31  
R13 	0 	° 	R32 	 R13 	° 	"R32 

R28 	R21  , R28 	R21  
R22 	 N22 

N 	 N 
H 	 H 	\ 

, 	h _ 

A-,_- 4 ---T 

1 8231 
V 	P 

V 	a 	 III -b  

wherein 

X4  is -5/ or -N-; 

s is 	, 2, 3, or 4; 

12 R13, R21, R229 R24, R25, R26, R27, R28, R29, R30, R31, R32, and R33  are each 

indepe 	ntly hydrogen or C1-C6  alkyl; 

R23  is hydrogen, Cl.-C6  alkyl, halogen, amino, or nitro; wherein one or more 

hylene groups of Cr-C6  alkyl can be optionally replaced by -N12,1-, -0-, -C(0)-, -S-, -SO-, 
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-SO2-, or -C(=S)-; one or more methine groups of the C1 -C6  alkyl, when present, can be 

independently replaced by +N-1• 

R1  is hydrogen or C j-C8  alkyl; and 

optionally R21 and R23 taken together can form a 4- to 8-member 	carbocyclic or 

heterocyclic ring; 

T is Tether; and 

Rwh is Warhead. 

17. 	The compound of claim 16, wherein the corn./ 	d of Formula VIII-a or VIII-b 

is selected from the group consisting of: 

Bac' N 	0 	 N 	0 
0 	

HN 	

0 
HN 	 HN 

NH 	 . NH 

\ 	 \ 

VIII- 	 VIII-2 

O\-- 
NH 

O 
-N 	H Boc 	N 	0 

HN 	 0 02 HN 
O  

HN 	0 

'll 	
fa NH 

0 
46 NH 

\ 

VIII -3 	 VII[-4 
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Ot... 

NH 

Nik 
HNC 	H 

0 
0 

HN 

* NH 
0 

VIII-5 

HN 	0 
0 ' H 

HN ,,, 
NH 

N c2----=0 

and 

F 
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18. The compound of claim 13, wherein the compound of Formula XI is a compou  

of Formula XI-a, XI-b, or XI-c; 

0 	0 0 	0 
R77, 

N 
 ----...,, N Rp, 

N -----..,. 
N 

R76 
 R761‘74 H 	\ 

NH R76  / '`75“74 -NH -Rwh 
R70,,)*

N 
	,,,,„. 

-...N-,- N ,-Th 	
T

--Rwh 
R70 \ 

ii ,i.. 	eR78  
N N H 

I R691 H H 
R79 

XI-a 	P XI-b 

0 	0 
R77, 

N --, 
N  

no 	Do 	H 
R76  '`75"74 	\ 

NH 
R70-*, N 	,1"-.

R wh 
 

N
-:-l-.N 	----s,„\-- 

H 
[ Reg l 

wherein 

XI-c 	 / 

R70 is -F, -Cl, -Br, or — 

T is Tether; an 

Rwh is W. 	ad. 
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19. 	The compound of claim 18, wherein the compound of 	 Foimula XI-a, XI-h 4 

XI-e is a compound of Fommla XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI-j: 

o
IL 
	o 	 • • 

H2N 	X 	N 	 H2N 
H H 

\ 
NH 

-.
NH 

R70  ,,,,L, 
N 	 R2  0 R70  -..„..-L 

'' N R5,3  
C a 

4.. 	)".., 	'RI0 
N 	N 	T N -1,-,

N 
\

N 
 

R3 
H 	R7 	0 H 0 cv-s 

R 
XI-d 	 R XI 0 R4 R5  R6 

o 	q 

H2N 	N 
H 	 0 	H2N -.

NH 	 0 R5  R4 R3  
N H R.70  ,,,,„).k.

N 
	TAN R 

I R7 	R5
e  

-. ---;-t.. 	
40 

N 	N 	
R2 	

R3
R4  

H 

R70  
N 

..
N

.-- 	
N 

T 	N 	0 40 	
Re 

H 
XI-f 

O 	R6 XI-9 
0 	• 	 R5 

R4 
H2N 	N

/ \. 	 R3 
H 	 R7 	 H2N 

\ 

	

	 N 
NH '.

NH N 	0 
R R70  .N3,.-L. 

R80 N i  ® R5R4  R3 
."-. 	 Rai N 	N NH N 	 N 	N 	R82 HR81 H 

R83 

R87 
	R84 XI-i 

Off" 

 NRao 	

R82 
XI-h 	 R85 R87 	R83 

Ras R35
R84  

0 	0 

H2N 	N 

H 

410 	R2 

	

,N 	0 
N 	N i 	H 

R (Y5  
XI-1 

R4 

ein 

R2, R3, Rah Rs, R6, R7, Rao, R81, R82, R83, R84, R85, R86, and R87 are each 

independently hydrogen or C1-C6  alkyl.; R1  is hydrogen or CI -C8  alkyl; 
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one or more methylene groups of the C i -C6  alkyl can be replaced by -NR1 -, -0- 

-C(0)-, -S-, -SO-, -SO2-, or -C(=S)-; 

one or more methine groups of the C1 -C6  alkyl, 

independently replaced by 1-4. 

when present, can be 

20. 	The compound of claim 19, wherein 

a) the compound of Formula XI-d, XI-e, XI-1, XI-g, XI -h, XI-i XI-j is a compound of 

Formula XI-k, XI-1, XI-m, XI-n, XI-o, XI-p, or XI-q; 
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wherein 

X6.is CH2, NH, 0, or S; 

R88 and R89 are each independently hydrogen or C1-C6  alkyl; R1  is hydrogen or 

Cg alkyl; 
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one or more methylene groups of the C1-C6  alkyl can be replaced by -NRI-, -0- 

-C(0)-, -5-, -SO-, -SO2-, or -C(=S)-; 

one or more methine groups of the C1-C6  alkyl, when present, can be 

Ak, 

independently replaced by +N+; and 

n5  is an integer from 0 to 3; or 

b) the compound of Formula XI-d, XI-e, XI-1, XI-g, XI-h, XI-i, or -.I is a compound of 

Formula XI-r, XI-s, XI-t, XI-u, XI-v, XI-w, or XI-x: 
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c) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI -j is a compound of 

Formula XI-y, XI-z, XI-aa, or XI-bb: 
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d) the compound of Formula XI-d 	I-e, XI-f, XI-g, XI-h, XI-i, or XI -j is a compound of 

Formula XI-cc, XI-dd, XI-ee, 	I-ff: 
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21. The compound of claim 18, 	erein the compound of Formula XI is selected 

from the group consisting of: 
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22. 	The compound of claim 13, wherein the compnd of Formula XXXVI is , selected 

from the group consisting of: 
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23. 	The compound of claim 13, wherein the compound of Formula XVI-d, XVI-e 

XVI-f is a compound of Formula XVI-g, XVI-h, or XVI-i: 
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where 

each R2, R3, R4, and R5  is independently hydrogen or C1-C6  alkyl; wherein one or 

ore methylene groups of the C1 -C6  alkyl can be replaced by -N12.1-, -0-, -C(0)-, -S-, -SO-, 
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-SO2-, or -C(=S)-; one or more methine groups of the C1 -C6  alkyl, when present, can be 

independently replaced by 
_3 1,12_ 
 ; 

R1  is hydrogen or C f-C8  alkyl; 

wherein optionally when proper any two of R2, R3, R4, 121, R6, R7, an when taken 

together fowl a 3- to 8-membered carbocyclic or heterocyclic ring or an or heteroaryl 

group; and optionally X, and any one of R2, R3, and R4  when taken to 	ther form a3- to 8- 

membered carbocyclic or heterocyclic ring or an aryl or heteroaryl 	oup. 

24. 	The compound of claim 13, wherein the co 	p• nd of Foimula I' is selected from 
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25. The compound of claim 13, wherein 	ompound of Formula XXII-a, XXII-b, 

XXII-e is selected from the group consist P 1 of: 
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26. 	The compound of claim 13, where 

the group consisting of: 

the compound of Formula XXIII is selected 

O 

N / 	\  
N 	 0 

\ / 

O 

O 
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3 

N / 	\ 
N 	• 

41/
N  / 	\
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N N  

\ o 11 $' 

In 

O 
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27. 	The compound of claim 3, wherein the c. 	pound of Formula I is a compound of 

Formula XXIV-a or Formula XXIV-b: 

R204 

0 	 HN 
(R205)nx.... 

S 
(R205)n \ 

\
N .,..1  S 

8204,N 	
---„, ---"..# 	

(R206)11 
I------- 

(R206)n 

0 

Rwh 	 Rwh 

XXIV-a 	 XXIV-b 

wh m 

s Warhead; 

R204  is an hydrogen or an optionally substituted group selected from C1_6 aliphatic, - 

or/ 2)6,43- to 7-membered saturated or partially unsaturated carbocyclic ring), -(CH2)61-(7-  to 

10-membered saturated or partially unsaturated bicyclic carbocyclic ring), -(CH2)„,-(4- to 7- 
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membered saturated or partially unsaturated heterocyclic ring having 1-2 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur), -(CH2)„,-(7- to 10-membered 

saturated or partially unsaturated bicyclic heterocyclic ring having 1-3 heteroatoms 

independently selected from nitrogen, oxygen, or sulfur), -(CH2),,,-phenyl, -(CH 	-(8- to 10- 

membered bicyclic aryl ring), -(CH2)„,-(5- to 6-membered heteroaryl ring hay 	g 1-3 

heteroatoms independently selected from nitrogen, oxygen, or sulfur), or - 	2),-(8- to 10- 

membered bicyclic heteroaryl ring having 1-4 heteroatoms independen 	selected from 

nitrogen, oxygen, or sulfur); 

each 8205 and 8206 is independently —R", halogen, —NO2, —C 	—OR", —SR", 

—N(R")2, -C(0)R", —CO2R", -C(0)C(0)R", —C(0)CH2C(0) ox, —S(0)R", —S(0)2R", 

—C(0)N(R")2, -SO2N(R")2, —0C(0)R", —N(R")C(0)R", 	(R")N(R")2, 

-N(R")C(=NR")N(R")2, -C(=NR")N(R")2, —C=NOR" 	(R")C(0)N(R")2, 

—N(R")SO2N(R")2, —N(R")SO2R", or -0C(0)N(R" , 

each R" is independently hydrogen or an opfinally substituted group selected from C1 _6  

aliphatic, a 3- to 7-membered saturated or p. Tally unsaturated carbocyclic ring, a 7- to 10- 

membered saturated or partially unsat 	a 1 bicyclic carbocyclic ring, a 4- to 7-membered 

saturated or partially unsaturated hete 	cyclic ring having 1-2 heteroatoms independently 

selected from nitrogen, oxygen, o 	, a 7- to 10-membered saturated or partially 

unsaturated bicyclic heterocycl 	nng having 1-3 heteroatoms independently selected from 

nitrogen, oxygen, or sulfur 	enyl, an 8- to 10-membered bicyclic aryl ring, a 5- to 6-

membered heteroaryl rin? aving 1-3 heteroatoms independently selected from nitrogen, 

oxygen, or sulfur, or 	8- to 10-membered bicyclic heteroaryl ring having 1-4 heteroatoms 

independently se 	ed from nitrogen, oxygen, or sulfur; or 

two R" gro 1.s on the same nitrogen are taken together with the nitrogen to which they are 

attached to 	an optionally substituted 5-8 membered saturated, partially unsaturated, or 

aromati 	ng having 1-4 heteroatoms independently selected from nitrogen, oxygen, or 

sulf 

is an integer from 0 to 6, inclusive; 

each n for Formula XXI V-a or Formula XXIV-b is independently 0,1, or 2; and 
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Ring A5  is an optionally substituted 6-membered heterocyclic or heteroaryl ring 

2 nitrogens. 

havin 
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28. 	The compound of claim 27, wherein the compound of Formula XXIV-a or Fonnul 

XX[V-b is selected from the group consisting of 

ci . 	 c 111 

HN 	 HN CI 	 CI 

S 

100 

S 

O 

7,-" 	N.„,,%  

fr
fi 

N
.--'---.  

,c.,-%//0„
,,,______ 

0 

XXIV-1 XXIV-2 
o 

NH 

................, 	.,,,,,_______/,,N,
,,,..... 

 

0  ______.N.,,,,,,  

N 

. 

XXIV-3 

29 	The compound of claim 13, wherein the compound of Formula XXV is selected from 

e group consisting of: 
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30. 	The compound of claim 

from the group consisting of: 

13, wherein the compound of Formula XXVII is selected 
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31. 	The compound of claim 13, wherein the compound of Fo 	a XXXVII is selected 

from the group consisting of 
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32. 	A comp 	d of any one of claim 1 to 31 for use in treating: 

a) an XIAP 	'ediated disorder wherein the compound irreversibly inhibits XIAP by 

covalent odifying a lysine residue conserved at an equivalent position of K297 of XIAP; 

b) a , 0 PK1-mediated disorder wherein the compound irreversibly inhibits PDPK1 by 

modifying a lysine residue conserved at an equivalent position of K169 or K173 or c 	alently 

86 of PDPKI; 
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c) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV 

protease by covalently modifying a lysine residue conserved at an equivalent position o 

K136 of HCV-protease subtype of NS3/4A; or 

d) a PI3K-mediated disorder wherein the compound irreversibly inhibits PI3K b covalently 

modifying a lysine residue conserved at an equivalent position of K777 or K i2 or K890 of 

PI3K. 

33. 	A method for designing a ligand that covalently binds a 	et protein, the method 

comprising: 

A) providing a structural model of a revers bl 	gand docked within, or in 

proximity to, a ligand-binding site in a target protein; 

B) identifying a lysine residue of the t...et protein in, or in proximity to, the 

ligand-binding site that is less than about 15A 	om the reversible ligand when the reversible 

ligand is docked in, or in proximity to, the 	and-binding site; 

C) producing at least a stru"ral model of at least one ligand-warhead compound 

docked within, or in proximity to, 	igand-binding site wherein the ligand-warhead 

compound comprises the revers/e ligand in step B) or a portion thereof, a warhead 

comprising a reactive chemi 	moiety, and optionally a Tether; and 

D) identifyinligand-warhead compound whose structural model allows the 

lysine residue in step . 	o readily assume a conformation that brings the side chain primary 

amine group of th 	ysine residue within bond-forming proximity of the warhead electrophile, 

wherein the li.. d-warhead compound is a compound as defined in claims 1 to 31. 

34. 	otein-modifier-ligand conjugates of the Focuiula XIII, 
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Scaffold Protein Tether Y1 	 M 

Tether 

XI II 

wherein 

Scaffold is 

a) a radical resulting from the removal of a 	drogen of a ligand capable of 

binding to, or in proximity to, the ligand-binding sit 	or 

b) a portion of a pharmacophore of a ryt gand resulting from truncation of the 

pharmacophore, such that the Scaffold is caOle of binding to, or in proximity to, the ligand-
( 

binding site; 

Warhead is an organic moiet optionally containing one or more heteroatoms selected 

from 0, N, and S; the organic mo= y having a molecular weight of about 14 daltons to about 

200 daltons; Warhead being cy:able of reaction with a side chain primary amine group of a 
; 

lysine residue; and Warhea 	lung attached to Scaffold through Tether; and 

.;' 
Tether is nu 	• 5iond, or / a bivalent C1 -C15  saturated or unsaturated, straight, 

branched, or cyclic
ft  
drocarbon moiety, an aryl moiety or heteroaryl moiety, and , 

optionally, one 	ore methylene units of the hydrocarbon chain are independently replaced 

by —N121-, -• 	-C(0)-, -5-, -SO-, -SO2-, -C(=S)-, or —C(=NR1 )-; and one or more methine 

'I— 
groups 	he C1 -C6  alkyl, when present, can be independently replaced by 1 

x is 0, 1, or 2; 

y is 1, 2, or 3; 

R1  is hydrogen or C i -C8  alkyl; and 
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Y i  is a bivalent or trivalent moiety resulting from the removal of a hydrogen of a 

radical of Formula XIV-a, XIV-b, XIV-c, XIV-d, XIV-e, XIV-f, XIV-g, XIV-h, or X 	-*, 

Rz 	
*  R3 	 0 	1 	

le 	9,0 	
0 

fnizc* 	1 \....--i--- 	n 	 , , , - k  • : . ,,, . , , , , ., 	S 	 R Xi 	 R4 	n.3 	R3 	R5 	X2----)C 
R 0 	 R2 	 R5 D 	a 

R2 	 1 x 2  

XIV-a 	XIV-b 	XIV-c 

N 	i 
* 

9
,0 

 

R3  	RA...
i., 

 R3 	R 	Sx 
 R5 

r li\ R2 	 R2 	 R6 * 

XIV-e 	 XIV-f 	XIV 	 XIV-h 

0 
Re- 	R7 

N 	Re  0  
FV) 

0 c 	R5  

I 	OH R3 R \ 
* 	4 

ny 
'' '4 

XIV-i 

wherein 

each X1  and 	is independently —CR2R3R4, -0R2, or NR2R3; 

each R2, r 	114, R5, R6, R7, and R8  is independently hydrogen or Ci-C6  alkyl; 

optic +' 	when proper any two of R2, R:ii R4i R5, R6, R7, and R8  can be linked 

together to fo 	to 8-membered carbocyclic or heterocyclic ring; 

one or more methylene groups of the C[-C6  alkyl can be replaced by -NR1-,  - 

0-, -C(0 	-5-, -SO-, -502-, or -C(=S)-; one or more methine groups of the C l -C6  alkyl, 

wh a present, can be independently replaced by -i-N-1; and 

n is an integer from 2-4, m4  is an integer from 1 to 2; 

M is connected to the position labeled as "*"; 
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	 is a single or a double bond; 

A is an optionally substituted aryl or heteroaryl; 

a hydrogen of a radical of Formula XIV-a, XIV-b, XIV-c, XIV-d, 	, 

XIV-f, XIV-g, XIV-h, or XIV-i, is substituted by Tether-Scaffold; and 

M is —NH- or =N-, the nitrogen atom of M being a nitrogen 	om the side 

chain primary amine group of the lysine residue of the polypeptide. 

35. 	A method for designing a ligand that covalently binds 	sine residue of a target 

protein, the method comprising: 

A) providing a structural model of a reversible Land docked in, or in proximity to, a 

ligand-binding site in a target protein, wherein the rp4rsible ligand makes at least one non-

covalent contact with the ligand-binding site; 

B) identifying a lysine residue in, o 	proximity to, the ligand-binding site of the 
, 

target protein that is adjacent to the reve VP / e ligand when the reversible ligand is docked in, 
" or in proximity to, the ligand-binding .,7  e; 

C) producing structural mg els of a plurality of ligand-warhead compounds docked 

in, or in proximity to, the lig. 26 -binding site wherein each ligand-warhead compound 

comprises a warhead cova 	y attached to a substitutable position of the reversible ligand in 
, 

step B), the warhead coggigns ng a reactive chemical moiety and optionally a linker; 

D) identifi 	among the structural models in step C) at least one ligand-warhead 

compound who -guttural model allows the side chain primary amine group of the lysine 

residue in st- 	r.) to be within bonding distance of the warhead electrophile; and 

rther identifying among the structural models identified in step D) a hydrogen-

bond- onor-containing amino acid residue in, or in the proximity to, the ligand-binding site, 

wr -'rein the hydrogen-bond donor moiety is within hydrogen-bonding distance of the 

. arhead electrophile, and/or within Coulombic interaction distance of the side chain primary 

amine group of the lysine residue identified in step D). 
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36. 	A method for identifying at least one lysine residue within at least one protein, 

wherein the at least one identified lysine can be modified covalently, the method co: prising: 

A) identifying at least one protein having a ligand-binding site; 

B) providing a three-dimensional structural model for the identifi • 4 otein; 

C) docking a reversible ligand in, or in proximity to, the identi 	d protein's ligand- 

binding site in the structural model, wherein the reversible ligand 	es at least one non- 

covalent contact with the ligand-binding site, thereby creating a 	a uctural model of a 

reversible ligand bound to, or in proximity to, an identified I a ein's ligand-binding site; and 

D) identifying in the structural model of a revers 	e ligand bound to, or in proximity 

to, an identified protein's ligand-binding site one or 1
/  re lysine residues in, or in proximity 

to, the ligand-binding site of the identified protei 	hich is less than about 15 A from the 

reversible ligand. 

37. 	A method for selecting a warh,.d that binds to a target lysine within a ligand-binding 

site of a protein the method comp .{ng 

/ 
(a) identifying at leas 	e protein having a ligand-binding site; 

(b) providing a th 	-dimensional structural model for the identified protein; 

(c) identifyinC e location of at least one lysine in, or in proximity to, the ligand- 

binding site of ste 	'a); 

(d) pro 	ding at least one warhead in proximity to the at least one identified lysine; 

(e 	igning the electrophilic atom of the warhead within bonding distance of the 

primar 	mine of the at least one identified lysine; 

(f) forming a covalent bond between an electrophilic atom of the warhead and the 

ary amine of the at least one lysine; 
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(g) docking 

A of the covalently 

of its known noncovalent 

(h) aligning 

(f) and providing 

the covalently 

in the region between 

38. 	A method 

binding site of 

a 

the 

bound 

a protein, 

attached 

the 

A) contacting 

reversible ligand 

warhead 

interactions 

closest atom 

geometric requirements 

warhead of step 

the warhead 

of covalently 

the method 

a compound 

in 

of 

of the 

(f), 

and the 

with 

modifying 

comprising: 

the identified protein's 

step (f), wherein the 

the ligand-binding 

ligand with the covalently 

for the design 

that also is complementary 

ligand. 

a lysine reside 

of Formula 

ligand-binding 

reversible ligand 

site; 

bound 

of a tether bet 

wit 

:>`'n, or in proximity 

e 

e protein 

site within 

maintai 	ost 

ad of step 

the ligand and 

surface 

to, a ligand- 

Warhead Tether . f^old Tether Warhead 
. 	, 

B) forming 

s 

a) a radical 

to, or 

phacniacophore, 

idue 

bond 

from 

amine 

with a protein containing 

polyprotein; 

the lysine residue 

wherein 

Scaffo 

ring 

ligand-binding 

and,, 

b) a portion 

a lysine 

ovalent 

head of 

resulting 

in proximity 

of a phai 

such that the 

site; 

the compound; 

to, the-ligand-binding 

inacophore 

Scaffold 

I 

in, or in proximity 

between the side 

the removal of a hydrogen 

site; 

of a ligand 

is capable of 

to, aligand-binding 

chain primary 

of a 

or 

resulting from 

binding to, or 

site of a 

group of 

ligand capable of 

truncation of the 

in proximity to, the 
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Warhead is an organic moiety optionally containing one or more heteroatoms selec 

from 0, N, and S; the organic moiety having a molecular weight of about 14 daltons to..out  

200 daltons; Warhead being capable of reaction with a side chain primary amine gro, 	of a 

lysine residue; and Warhead being attached to Scaffold through Tether; 

Tether is null, a bond, or a bivalent C1 -C15  saturated, unsaturated, s 	t, branched, 

cyclic, bicyclic, or tricyclic hydrocarbon moiety; wherein optionally one e more methylene 

units of the hydrocarbon chain are independently replaced by -NIti- -t-, -C(0)-, -5-, -SO-, - 

502-, -C(=S)-, or -C(=NR1 )-; optionally one or more hydrogens ar 	ndependently replaced 

by heteroatoms; and optionally one or more methine groups of 	C I -C15  alkyl, when 

present, are independently replaced by -1-Nt• 

x is 0, 1, or 2; 

y is 1, 2, or 3; and 

RA  is hydrogen or C i -C8  alkyl; 

Wherein the compound of Fonnu 	is not a naturally occurring compound that 

exerts its biological effect through an)4 erent ability to covalently bind lysine; nor is the 

compound of Fonmila I a compou,A natural or synthetic, which is based primarily on amino 

acids nucleoside/nucleotide de 	eed drugs, simple lysine alkylating agents, anhydrides, 

steroid derived lysine alkyla 	s or sugar based lysine alkylators, 

with the proviso that the =ompound of Formula I is not 

wortmannin: 

O 
me0,,c0„ 

O 

own analogues of wortmannin hat covalently modify lysine through substantially the same 

mechanism as wortmarmin: 

- 513 - 



I 0 

0 
. 2 • E i i • . °IP • ire . • • z z ea° • 

O • . iliip 114 • . 



//
O  

0 416 w . 411 411 . 
. 

0 

111 . 0 r 

LL  0 11 
110 411 41 

CO  



C(0)alkyl 

OH 

• o 	

0  

O 

O S, 

• 

alkene 	0 
----,,,, 

al ene 
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alkyl 

o 	 ; OMe ; and 

any mechanism-based irreversible inhibitors. 

39. 	A conjugate of claim 34 comprisinV 

a) a conjugate of the formula K297-lin :inhibitor moiety, wherein the K297 is K297 of 

XIAP; or 

/ 
b) a conjugate of the formula I,•9-linker-inhibitor moiety, wherein the K169 is K169 of 

PDPK1; or 	 1 

c) a conjugate of the fo , 	a K173-linker-inhibitor moiety, wherein the K173 is K173 of 

PDPK1; or 

d) a conjugate o 	e formula K86-linker-inhibitor moiety, wherein the K86 is K86 of 

PDPK1; or 

e) a con 	ate of the fol 	u a K136-linker-inhibitor moiety, wherein the K136 is K136 of 

NS3/4 <or  

0 	conjugate of the formula K777 -linker-inhibitor moiety, wherein the K777 is K777 of 

13K13; or 
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g) a conjugate of the formula K802-linker-inhibitoroiety, wherein the K802 is K802 of  

PI3Ky; or 

h) a conjugate of the formula K890-linker-inhibitor moiety, wherein the K890 is K"0 of 

PI3Ky. 

40. A method for testing the ability of a ligand designed by the me 	d of claim 35 to 

inhibit the target protein, said method comprising: 

incubating the ligand and the target protein under condi '=Ins suitable for the target 

protein to exert its enzymatic activity. 

41. A method for testing the ability of a ligand 	signed using modeling data resulting 

from the method of claim 35 to inhibit the targe 	otein, said method comprising: 

incubating the ligand and the target r;/Otein under conditions suitable for the target 

protein to exert its enzymatic activity. 

42. The method of claim 35 	her comprising: 

E) chemically bond/ ri the warhead group, optionally through the linker, to the 
) 

reversible ligand.  

43.. 	Use of a 	pound of any one of claim 1 to 31 n the manufacture of a medicament 

for treating: 

a) an XI 	ediated disorder wherein the compound irreversibly inhibits XIAP by 

covale 	y modifying a lysine residue conserved at an equivalent position of K297 of XIAP; 

b) DPK1-mediated disorder wherein the compound irreversibly inhibits PDPKI by 

ovalently modifying a lysine residue conserved at an equivalent position of K169 or K173 or 

K86 of PDPKI; 
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c) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV 

protease by covalently modifying a lysine residue conserved at an equivalent position o 

K136 of HCV-protease subtype of NS3/4A; or 

d) a PI3K-mediated disorder wherein the compound irreversibly inhibits PI3K b covalently 

modifying a lysine residue conserved at an equivalent position of K777 or K 2 or K890 of 

PI3K. 
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CLAIMS 

1. A compound of Formula I: 

Warhead Tether Scaffold Tether Warhead 
1 

_ 
Y 

wherein 

Scaffold is 

a) a radical resulting from the removal of a hydrogen of a ligand capable of 

binding to, or in proximity to, a substrate-binding site or cofactor-binding site of a 

protein containing a lysine residue in, or in proximity to, the substrate-binding site or 

cofactor-binding site; or 

b) a truncated phannacophore, such that the Scaffold is capable of binding to, 

or in proximity to, the substrate-binding site or cofactor-binding site; 

Warhead is an organic moiety optionally containing one or more heteroatoms selected 

from 0, N, and S; the organic moiety having a molecular weight of about 14 daltons to about 

200 daltons; Warhead being capable of covalently binding to lysine; and Warhead being 

attached to Scaffold through Tether; 

Tether is null, a bond, or a bivalent C1 -C15  saturated, unsaturated, straight, branched, 

cyclic, bicyclic, or tricyclic hydrocarbon moiety; wherein optionally one or more methylene 

units of the hydrocarbon chain are independently replaced by -NR1 -, -0-, -C(0)-, -5-, -SO-, - 

SO2-, -C(=S)-, or C(=NR 1 )-; optionally one or more hydrogens are independently replaced by 

heteroatoms; and optionally one or more methine groups of the C1 -C15  alkyl, when present, 

t are independently replaced byki 	; 

x is 0, 1, or 2; 

y is 1, 2, or 3; and 

R1  is hydrogen or C1 -C8  alkyl, 

with the proviso that the compound of Formula I is not 

woninannin: 
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MeONACCL  

H 

0 

known analogues of wortmannin that covalently modify lysine through substantially 

the same mechanism as wortmannin: 

OH 	
0 

Si  
SOO *SS 

OH 	O 	O 

OH 

O 	, 

OH 
Me0 se. soil Me0 ipar 

HO 

OH ire  
0 

OH 40. 
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III 
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0. 00 	0. HO 	 HO „O 
0 	 0 

-- 

SIP 
MP 

--... N- 0 
H 
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CI N1(<7-  
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CN 

------' 

C(0)alkyl 
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o 

0  OH 

0 ---k„
,,o 

 

Ili '`.-).___., 

alkene 	0 

alkyl 1110 

alkene 

O 	 . OMe 	 ; and 

any mechanism-based irreversible inhibitors. 

2. The compound of claim 1, wherein 

the compound of Formula I is a compound of Formula XI: 

R73  

• O R72  

R77-, 
N 	N 

U 

R R76R75 , .7 H 	NH  

R70 Rvv, 1-- 	h  
'''' Be 	-7 / 

7Sc.„,„,-. \--• ,-----. 	,!-L, 
R71 	B7 	N 

H 	i R69j 
P 

XI 

wherein 

p is an integer from 0 to 4, u is an integer from 1 to 4; 
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B6 and B7 are each independently CR7  or N; 

R69 is hydrogen, C1 -C6  alkyl, halogen, amino, nitro, or -NH(CO)NR78R79; 

R70 is hydrogen, C1 -C6  alkyl, halogen, amino, nitro; 

R7, R71, R72, R73, R74, R75, R76, R77, R78, and R79 are each independently hydrogen 

or C1 -C6  alkyl; R1  is hydrogen or C1 -C8  alkyl; wherein one or more methylene groups of the 

Cl -C6  alkyl can be replaced by -N121 -, -0-, -C(0)-, -S-, -SO-, -502-, or -C(=S)-; one or more 

methine groups of the C1-C6  alkyl, when present, can be independently replaced by 	N, 

optionally R78, and R79 taken together form a 4- to 8-membered carbocyclic or 

heterocyclic ring;-er 

T 	 is 	 Tether; 	 and 

R.„1  is Warhead. 

3. The compound of claim 2, wherein the compound of Formula XI is a compound of 

Formula XI-a, XI-b, or XI-c; 

0 	0 	 0 	0 
R776 	 .--"56, N 	Nib 	 R77 	 .--63,,, 

in 	D 	H 	 N 	N 
R76  n75"74 	\ 

NH 	 R76  r‘75"
0 	H  

74 	\ 
NH 	T 

.R6/6 

R706,}6 
N 	-----1- 	 R70 6,...„,--k6

N 
 

--)--„, 	,--',.,\ 	„-Rwh 	 .R78 
N

,-(--It
N 
el 	

0 

N 	N 	T 	 N 	N H 	 1 
I R69) 	 H 	H 	R79 

XI-a 	 p 	 XI-b 

0 	0 
R 77,.. 	 ---t„, 

' 	N 	N 
/ 	no 	0. 	H 

R76  r`751`74 	\ 
NH 

R70 6„,,,,,-166 
'N 	

<,--_-_-t, 	Tt 
Rwh  

NN 
H 

I R6  
XI-c 	 p 

wherein 

R70 is -F, -Cl, -Br, or -I; 

T is Tether; and 
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R,,,j, is Warhead. 

4. The compound of claim 3, wherein the compound of Formula XI-a, XI-b or XI-c is 

a compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI-j: 

0 	0 	 • 0 
I 	 I 

----.,, 	 H2N H2N 	N 
.--..,,, 

N 
H H 

..
NH NH 

R70  .-„A477N 
R2 

.., ,J, 	
®

i\I 
N 	N 	T

, 0 
R5,, 

R70  .3„,7474,
N 
	5 	1  

N 	N 	T 	N 	i R3 
H 	R7 	0 O 

H 0 cv5 
R6 

Xl-d 	 R3 XI-e 	0 R4  R5  R6 

9 	0  
N
--"... H2  N 

0 • 

H 	 • 	H2N 
NH 	 0 0  

N„---,,, 
H 	 R5R4 R 3  n 3 

R70  3,3,---L , . 	T. 	R6  
N 	R5  

40 NH 

R70  7,7,21.744N 	T 	N 	0 

N 	N 	R2 	R3R4  
:LI 	R7 

H -.
N.()NN 

5 	

R6 
H XI-f 

O 	
R6 XI-9 

• 0 	 R5 

0 	R4  
H2N 	

N 	 R7  R3 	H2N N
.,--,,, 	 0 

-,,,
NH 	

, N., 
T 	R2  

H 	'-..
NH 	T 	N 

1 	 0 
R70  033.2/77,,, 	332, 

	

R70•30A-ki 	 n 
1 	7 	al R5  R4  R3 N 	

0 	
R80  

N
-7 N. 

N 
.-). 

N 
A

N 	
R81 

R82 
H 	H 

N.-..-  

	

N 
---. 

N 	NH R80  

	

H 	 81 
R83 0 	N 	R82 

XI-h 	 R87 R 	R 
R8584 

- XI i 
R87 	R83 

R86 5084  
0 	0 

---33„, 
H2N 	N 

,..
NH 

R75 33./C4N 	40 	R2 
A, 	N 	0 

N 	N 	T 
H 

F2 3-71 	R5  
XI-j 

R4 

wherein 

R2, R3, R4, R5, R6, R7, Rse, R51, R52, R83, R84, R55, R56, and R57 are each 

independently 	hydrogen 	or 	C I  -C6 	alkyl; R1 	is 	hydrogen 	or 	CI -Cs alkyl; 
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one or more methylene groups of the C I -C6  alkyl can be replaced by -NR1 -, -0-, 

-C(0)-, -S-, -SO-, -SO2-, or -C(=S)-; 

one 	or 	more 	methine 	groups 	of the 	C1 -C6 	alkyl, 

independently replaced by 

when present, 	can be 

5. The compound of claim 4, wherein 

a) the compound of Formula XI-d, Xl-e, Xl-f, XI-g, XI-h, XI-i, or XI-j is a compound of 

Formula 	XI-k, 	XI-I, 	XI-m, 	XI-n, Xl-o, XI-p, or 	XI -q; 
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0 0 	 0 	0 

H2N N -----. 	 N----- H2N 
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62.
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Br 	 0 	 i Br N  N 	 R2 	R3R4  
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R 	 Rae Rag 0 
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H 	
NH •26

NH  

Br 	 0 	 B 	 0 ® 0  
R88 Rag 	0 	 0 	R8  11
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	4110 	0 

P1, 	Re  
N 	N 	 N 	N 	N 	R7 X6 	N 	 H 	H R2  	

Re R7 	R5 H 	6.) 	 R3  
n5 	R2 	R3R4 	 R4  R5 

Xi-m 
XI-n 

0 	0 0 	0 

H2N N
,-----6  6—.6, 	 H2N N 	 H H 	c.• 

NH 
	

n6 	0 	R8 R7 	 NH  
Re 	 Br Br.,26-k., 

N 
	 0 0 	 R5 	 1 	N 	410 	R89 R88  ° ii  

	

'-.
N-;-CN 

	R8 

	

AN 	
N 	R4 	 X6 	N 	R7 R2  R 	 H 	} ‘ R2  

	

H 	R88R89  0 	 --" R8 R, 	Re  n5 	i 	R4  R5 

0 	0 XI-o 	 XI-p 
---.6  

H2N N 
H -.NH 
R7  N 	1 ,------;  

L-N<-1-N--: ' 	sR 2  
H 

R3  -,--L 
0 

1 

wherein 

Xl-q 	R4R5  

X6  is CH2, NH, 0, or S; 

R88  and R89  are each independently hydrogen or C-C6  alkyl; R1  is hydrogen or 

CI -C8  alkyl; 

-C(0)-, -S-, 

one or more methylene groups of the C1 -C6  alkyl can be replaced by -NRI -, -0-, 

-SO-, -SO2-, or -C(=S)-; 
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one or more methine groups of the CI-C6 alkyl, when present, can be 

t  niart  

independently replaced by TNT; and 

n5 is an integer from 0 to 3; or 

b) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-111, XI-I, or XI-j is a compound of 

Formula 	XI-r, 	XI-s, 	XI-t, 	XI-u, 	XI-v, 	XI-w, 	or 	XI-x: 

o 	o 	 o 	o 

His 	
H 	

NH 	

Hil1/41.111 	 Hirt.t

o 	

itim, 

 

NH 	 0 NH Br a  `N N 	 N 4 	
0 	N 	H  N N‘ir 
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Br 	op 
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O 	Ft4 	 R 
Xk 	0 N3 

X14 
X14 0 	0 0 	0 

0 0 
	

HEN 	
lizteVrA 

NH NH 
H 	 R 	& 	 0 	R NJ.N.NJIN 	3 Br 	

N 	

NN 
 it 

N 	
5 4 4 	N 	

% 	
0 

0 	
0 

XiM 
X141 	 WI 

0 	0 

H2NAKIIIA 
NH 

Bt 4 
N Rx 

Fi 	
Rs 
	
i 	0 

RA 	Rs 
XIAC  

or 

c) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI-j is a compound of 

Formula 	 XI-y, 	 Xl-z, 	 XI-aa, 	 or 	 XI-bb: 
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0 	0 
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NH 	 Br~ 	X5 
40 	R5 
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N
.4-L 	 R2 	_0 10 
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A 
	 R3 N 

H 	 H 
R4 	R8 

XI-aa 	 R5rje R7 
XI-bb 

Or 

d) the compound of Formula XI-d, XI-e, XI-f, XI-g, XI-h, XI-i, or XI-j is a compound of 

Formula XI-ce, XI-dd, XI-ee, or XI-ff: 

R6 R5 
R4 	 0 	0 	 0 0 	0 	0 R3 	 R8 4-64, 
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6. The compound of claim 

group 

3, wherein the compound 

consisting 

of Formula XI is selected from the 

of 
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7. A compound of any one of claims I to 3 for use in treating: 

a) an 	XIAP-mediated 	disorder wherein 	the 	compound 	irreversibly inhibits 	XIAP by 

covalently modifying a lysine residue conserved at an equivalent position of K297 of XIAP; 

b) a PDPK1-mediated disorder wherein the compound irreversibly inhibits PDPKI 	by 

covalently modifying a lysine residue conserved at an equivalent position of K169 or K173 or 

1(86 of PDPK1; 

c) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV 

protease by covalently modifying a lysine residue conserved at an equivalent position of 

K136 of HCV-protease subtype of NS3/4A; or 

d) a P13K-mediated disorder wherein the compound irreversibly inhibits PI3K by covalently 

modifying a lysine residue conserved at an equivalent position of K777 or K802 or K890 of 

P13K. 

8. A method for designing a ligand that covalently binds a target protein, the method 

comprising: 

A) providing a structural model of a reversible ligand docked within, or in 

proximity to, a ligand-binding site in a target protein; 

B) identifying a lysine residue of the target protein in, or in proximity to, the 

ligand-binding site that is less than about 15,E from the reversible ligand when the reversible 

ligand is docked in, or in proximity to, the ligand-binding site; 
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C) producing at least a structural model of at least one ligand-warhead compound 

docked within, or in proximity to, the ligand-binding site wherein the ligand-warhead 

compound comprises the reversible ligand in step B) or a portion thereof, a warhead 

comprising a reactive chemical moiety, and optionally a Tether; and 

D) identifying a ligand-warhead compound whose structural model allows the 

lysine residue in step B) to readily assume a conformation that brings the side chain primary 

amine group of the lysine residue within bond-forming proximity of the warhead electrophile, 

wherein the ligand-warhead 	is 	 defined in 	1 	31 	1, compound 	a compound as 	claims 	to 	claims 

or 2 or 3; and 

wherein the method is performed in silico. 

9. Use of a compound of any one of claims 1 to 3 in the manufacture of a medicament for 

treating: 

a) an XIAP-mediated disorder wherein the compound irreversibly inhibits XIAP by 

covalently modifying a lysine residue conserved at an equivalent position of K297 of XIAP; 

b) a PDPK1-mediated disorder wherein the compound irreversibly inhibits PDPKI by 

covalently modifying a lysine residue conserved at an equivalent position of K169 or K173 or 

K86 of PDPKI; 

c) an HCV protease-mediated disorder wherein the compound irreversibly inhibits HCV 

protease by covalently modifying a lysine residue conserved at an equivalent position of 

K136 of HCV-protease subtype of NS3/4A; or 

d) a PI3K-mediated disorder wherein the compound irreversibly inhibits PI3K by covalently 

modifying a lysine residue conserved at an equivalent position of K777 or K802 or K890 of 

PI3K. 

10. 	The use of claim 9, wherein the XIAP-mediated disorder is selected from he group 

consisting of proliferative disorder and an autoimmune disease. 

11. 	The use of claim 9, wherein the PDPK1-mediated disorder is selected from the group 

consisting of cancer, uterine fibroids, benign prostatic hyperplasia, familial adenomatosis 

polyposis, 	neurofibromatosis, 	atherosclerosis, 	pulmonary 	fibrosis, 	arthritis, 	psoriasis, 
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glomerulonephritis, restenosis following angioplasty or vascular surgery, hypertrophic scar 

formation, an inflammatory bowel disease, transplantation rejection, endotoxic shock, and a 

fungal infection. 

12. The use of claim 9, wherein the HCV protease-mediated disorder is hepatitis C. 

13. The use of claim 9, wherein the PI3K-mediated disorder is selected from the group 

consisting of cancer, neurofibromatosis, ocular angiogenesis, stroke, diabetes, hepatomegaly, 

cardiovascular disease, Alzheimer's disease, cystic fibrosis, viral diseases, autoimmune 

diseases, atherosclerosis, restenosis, psoriasis, allergic disorders, inflammation, neurological 

disorders, angiogenic disorders, a hormone-related disease, conditions associated with organ 

transplantation, 	immunodeficiency 	disorders, 	destructive 	bone 	disorders, 	proliferative 

disorders, infectious diseases, 	conditions 	associated 	with cell 	death, thrombin-induced 

platelet aggregation, 	chronic myelogenous 	leukemia 	(CML), 	liver disease, pathologic 

immune conditions involving T cell activation, and CNS disorders. 
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