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CLAIMS 

We claim: 

1. 	A compound having the formula I: 

_N....„...R2  
NH2  0 	r 

...,, 	i 

Nx 0 	N -Th--"-NR3  
H 	4  N 

O (N  

RI 	R9  

I 

or a pharmaceutically acceptable salt or prodrug thereof, w erein: 

RI  is independently selected from —C(J1)2CN, halo, — 	k—W, or M; 

R9  is independently selected from H, —C(JI )2CN 	lo, —(L)k—W, or M; 

J' is independently selected from H or C1.2a1 	; or 

two occurrences of J1  ,together with the arbon atom to which they are attached, form a 3-4 
membered optionally substituted carb cyclic ring; 

k is 0 or 1; 

M and L are a C i _saliphatic w,  rein up to three methylene units are optionally replaced with - 
0-, -NR-, -C(0)-, or -S(0), 	each M and LI  is optionally substituted with 0-3 occurrences of 
J124;  

JI'm  is independently 	ected from halo, -CN, or a Ci4aliphatic chain wherein up to two 
methylene units of ie aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 

S(0)n-; 

W is indepc , iently selected from a 3-7 membered fully saturated, partially unsaturated, or 
aromatic 1 onocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen or sulfur; 
or an 7- 	membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 
0-51 	eroatoms selected from oxygen, nitrogen, or sulfur; wherein W is optionally 
su 	tituted with 0-5 occurrences oft"; 

yi isindependently selected from -CN, halo, -CF3; a Ci_oliphatic wherein up to two 
methylene units are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)..,-; or a 3-6 
membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; 
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R2  is independently selected from H; halo; -CN; NH2; a C1.2alkyl optionally substituted with 
0-3 occurrences of fluoro; or a Ci_3aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or-S(0),,; 

R3  is independently selected from H; halo; Ch4alkyl optionally substituted with 1-3 
occurrences of halo; C3Acycloallcyl; 3-4 membered heterocyclyl; -CN; or a Ci.3alip .tic chain 
wherein up to two methylene units of the aliphatic chain are optionally replaced 	ith -0-, - 
NR-, -C(0)-, or -S(0).; 

R4  is independently selected from Q1  or a Cmoaliphatic chain wherein up 	four methylene 
units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0 , or -S(0)1; each R4  
is optionally substituted with 0-5 occurrences of J-Q; or 

R3  and R4, taken together with the atoms to which they are bound 	orm a 5-6 membered 
aromatic or non-aromatic ring having 0-2 heteroatoms selected ' om oxygen, nitrogen or 
sulfur; the ring formed by R3  and R4  is optionally substituted 	ith 0-3 occurrences ofJz; 

Q1  is independently selected from a 3-7 membered fully 	. turated, partially unsaturated, or 
aromatic monocyclic ring, the 3-7 membered ring havi : 0-3 heteroatoms selected from 
oxygen, nitrogen or sulfur; or an 7-12 membered ful 	saturated, partially unsaturated, or 
aromatic bicyclic ring having 0-5 heteroatoms sel• tcd from oxygen, nitrogen, or sulfur; 

f is independently selected from Ci.6aliphatic -0, halo, or -1.0; 

JQ  is independently selected from -CN; h. • =0; Q2; or a Ci.saliphatic chain wherein up to 
three methylene units of the aliphatic c 	in are optionally replaced with -0-, -NR-, -C(0)-, or 
-S(0).-; each occurrence of .IQ  is opti• sally substituted by 0-3 occurrences of f; or 

two occurrences of fl on the sam atom, taken together with the atom to which they are 
joined, form a 3-6 membered r.  g having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; wherein the ring for 	d by two occurrences ofJQ is optionally substituted with 0-3 
occurrences ofJx; or 

two occurrences of JQ 	ogether with Q1, form a 6-10 membered saturated or partially 
unsaturated bridged 	ng system; 

Q2  is independe 	ly selected from a 3-7 membered fully saturated, partially unsaturated, or 
aromatic mo 	cyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; 
or an 7-12 r embered fully saturated, partially unsaturated, or aromatic bicyclic ring having 
0-5 heterc . oms selected from oxygen, nitrogen, or sulfur; 

JR  is ' dependently selected from -CN; halo; =0; -1.0; Q3; or a Ci sliphatic chain wherein 
up o three methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, - 
' (0)-, or -S(0),r; each JR  is optionally substituted with 0-3 occurrences of if; or 

two occurrences of JR  on the same atom, together with the atom to which they arc joined, 
form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 
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wherein the ring formed by two occurrences of t is optionally substituted with 0-3 
occurrences ofJx; or 

two occurrences of JR, together with Q2, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Q3  is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocycf 	ring 
having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or an 7-12 m• 	bered fully 
saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 heteroat. 	s selected 
from oxygen, nitrogen, or sulfur; 

Jx  is independently selected from-CN; =0; halo; or a Chaliphatic cha 	wherein up to two 
methylene units of the aliphatic chain are optionally replaced with -• 	-NR-, -C(0)-, or - 
S(0)„-; 

JT  is independently selected from halo, -CN; —►0; =0; -OH; a 	.6aliphatic chain wherein up 
to two methylene units of the aliphatic chain are optionally • placed with -0-, -NR-, -C(0)-, 
or -S(0).-; or a 3-6 membered non-aromatic ring having ►  2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; each occurrence of JT  is op onally substituted with 0-3 
occurrences ofJm; or 

two occurrences of JT  on the same atom, together 	ith the atom to which they arc joined, 
form a 3-6 membered ring having 0-2 heteroa ,ms selected from oxygen, nitrogen, or sulfur; 
Or 

two occurrences of JT, together with Q3 	orm a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

J m  is independently selected from 	alo or Chaliphatic; 

n is 0, 1 or 2; and 

R is independently selec d from H or Chaliphatic. 

2. The comp. 4 id of any one of claims 1, wherein R9  is H. 

3. The 	.mpound of any one of claims 1-2, wherein R9  is M. 

4. e compound of claim 3, wherein M is a Chsaliphatic wherein up to three methylene 

units are optionally replaced with -0- or -NR-. 

5. The compound of claim 4, wherein, M is Chalkyl, -(Chalky1)0(Ch3aliphatic), -(C1-

3allcy1)0H, -0(Challcyl)N(C1 _2allcy1)2, -NH(Chalkyl), or -(Challcyl)NH(Challcyl). 
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6.  The compound of claim 5, wherein M is Ci4a1lcyl. 

7.  The compound of any one of claims 4-6, wherein ,ILm  is halo. 

8.  The compound of any one of claims 1-2, wherein R9  is -(L')k-W. 

9.  The compound of claim 8, wherein k is O. 

10.  The compound of claim 8, wherein k is 1. 

11.  The compound of claim 10, wherein Lisa Chsaliphatic whey in up to three 

methylene units are optionally replaced with -0- or -NR-. 

12.  The compound of claim 11, wherein L is -0-, -0(C1 	aliphatic)-, or -NR(C i _3alkyl)-. 

13.  The compound of any one of claims 8-12, wher n W is a 3-7 membered fully 

saturated, partially unsaturated, or aromatic , onocyclic ring having 0-3 heteroatoms 

selected from oxygen, nitrogen or sulfur.  

14.  The compound of claim 13, where i1 1 	is a 3-7 membered heterocyclyl. 

15.  The compound of claim 14, w 	rein W is independently selected from pyrrolidinyl, 

piperidinyl, piperazinyl, ox,  anyl, or azetidinyl. 

16.  The compound of any mile of claims 8-12, wherein W is a 7-12 membered fully 

saturated, partially 	isaturated, or aromatic bicyclic ring having 0-5 heteroatoms 

selected from o 	ioen, nitrogen, or sulfur. 

17.  The comps mild of any one of claims 8-16, wherein Jw  is selected form Ch3allcyl or 

CF3. 

18.  T e compound of any one of claims 8-16, wherin two occurrences of r on the same 

atom, together with atom to which they are joined, form a 3-6 membered ring having 

0-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 

19.  The compound of claim 18, wherein the ring formed by the two occurrences of Jw  on 

the same atom is oxetanyl. 

20.  Acompound having the formula I-A: 
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N 	R2  
NH2 0 

H 	
R3 

/ 	
N 	

4  N 

/ 

R1  

I-A 

or a pharmaceutically acceptable salt or prodrug thereof, wherein: 

121  is independently selected from fluoro, chloro, or —C(J1)2CN; 

J1  is independently selected from H or Ch2alkyl; or 

two occurrences of J1  ,together with the carbon atom to 	licit they are attached, form a 3-4 
membered optionally substituted carbocyclic ring; 

R2  is independently selected from H; halo; -CN; 	2; a Chzalkyl optionally substituted with 
0-3 occurrences of fluoro; or a Ch3aliphatic ch.' 	wherein up to two methylene units of the 
aliphatic chain are optionally replaced with-G-,   -NR-, -C(0)-, or—S(0),,; 

R3  is independently selected from H; halt, Challcyl optionally substituted with 1-3 
occurrences of halo; C34cycloallcyl; 	I ; or a Ch3aliphatic chain wherein up to two 
methylene units of the aliphatic cha 	are optionally replaced with -0-, -NR-, -C(0)-, or— 
S(0)„; 

R4  is independently selected f•em Q1  or a Chioaliphatic chain wherein up to four methylene 
units of the aliphatic chain 	optionally replaced with -0-, -NR-, -C(0)-, or -S(0),r; each R4  
is optionally substituted 	th 0-5 occurrences of P; or 

R3  and R4, taken tog- per with the atoms to which they are bound, form a 5-6 membered 
aromatic or non-art 	atic ring having 0-2 heteroatoms selected from oxygen, nitrogen or 
sulfur; the ring f'. med by R3  and R4  is optionally substituted with 0-3 occurrences ofJz; 

Q1  is indepe I ently selected from a 3-7 membered fully saturated, partially unsaturated, or 
aromatic 	onocyclic ring, the 3-7 membered ring having 0-3 heteroatoms selected from 
oxygen 	tirogen or sulfur; or an 7-12 membered fully saturated, partially unsaturated, or 
arum 	lc bicyclic ring having 0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

f s independently selected from Ch6aliphatic, =0, halo, or —0.0; 

JQ  is independently selected from —CN; halo; =0; Q2; or a Chsaliphatic chain wherein up to 
three methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or 
-S(0)„-; each occurrence of .1Q is optionally substituted by 0-3 occurrences of JR; or 
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two occurrences of JQ on the same atom, taken together with the atom to which they are 
joined, form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, 
sulfur; wherein the ring formed by two occurrences of JQ  is optionally substituted with 0-
occurrences of Jx; or 

two occurrences of JQ, together with Q1, form a 6-10 membered saturated or partia 
unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, partially 	saturated, or 
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, n.  rogen, or sulfur; 
or an 7-12 membered fully saturated, partially unsaturated, or aromatic 	yclic ring having 
0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from -CN; halo; =0; -*0; Q3; or a C 6aliphatic chain wherein 
up to three methylene units of the aliphatic chain are optionally 	placed with -0-, -NR-, - 
C(0)-, or -S(0),-,-; each JR  is optionally substituted with 0-3 or urrences ofJT; or 

two occurrences of t on the same atom, together with th. atom to which they are joined, 
form a 3-6 membered ring having 0-2 heteroatoms sele ed from oxygen, nitrogen, or sulfur; 
wherein the ring formed by two occurrences of JR  is 	tionally substituted with 0-3 
occurrences of Jx; or 

two occurrences of JR, together with Q2, form 	6-10 membered saturated or partially 
unsaturated bridged ring system; 

Q3  is a 3-7 membered fully saturated, p. 	tally unsaturated, or aromatic monocyclic ring 
having 0-3 heteroatoms selected from .xygen, nitrogen, or sulfur; or an 7-12 membered fully 
saturated, partially unsaturated, or . unatic bicyclic ring having 0-5 heteroatoms selected 
from oxygen, nitrogen, or sulfur; 

Jx  is independently selected f em -CN; =0; halo; or a Ci4aliphatic chain wherein up to two 
methylene units of the alip . tic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 
S(0).,-; 

JT  is independently s' ected from halo, -CN; =0; a C1.6aliphatic chain wherein up to two 
methylene units of to aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 
S(0).-; or a 3-6 	cmbercd non-aromatic ring having 0-2 heteroatoms selected from oxygen, 
nitrogen, or s 	fur; each occurrence of JT  is optionally substituted with 0-3 occurrences of Jm; 
or 

two oc 	rrences of JT  on the same atom, together with the atom to which they are joined, 
form 	3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 
a 

o occurrences of JT, together with Q3, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Jm  is independently selected from halo or Ci_6aliphatic; 
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R is independently selected from H or Ci4aliphatic. 

n is 0, 1 or 2; and 

21. A compound having the formula I-A: 

NH 2 0 	%
N

I  
1 	

R2 

.,... 
Ra  

H 	4  N 

/ 

RI  

1-A 

or a pharmaceutically acceptable salt or prodrug thereof, wh,  em: 

RI  is independently selected from fluoro, chloro, or —C 	2CN; 

.11  is independently selected from H or Ci.2allcyl; or 

two occurrences of J4  ,together with the carbo 	. tom to which they are attached, form a 3-4 
membered optionally substituted carbocycli 	ing; 

R2  is independently selected from H; hal,  -CN; NH2; a Ci_2alkyl optionally substituted with 
0-3 occurrences of fluoro; or a Ci.3all p atic chain wherein up to two methylene units of the 
aliphatic chain are optionally replacri with -0-, -NR-, -C(0)-, or —S(0)„; 

R3  is independently selected fro,  H; halo; C1.4allcyl optionally substituted with 1-3 
occurrences of halo; C34cycl. . kyl; -CN; or a C1.3aliphatic chain wherein up to two 
methylene units of the alipl .tic chain are optionally replaced with -0-, -NR-, -C(0)-, or— 
S(0)„; 

R4  is independently s' ected from Q' or a Chicaliphatic chain wherein up to four methylene 
units of the aliphat 	chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0),,-; each R4  
is optionally sub' ituted with 0-5 occurrences of JQ; or 

R3  and R4, to en together with the atoms to which they are bound, form a 5-6 membered non- 
aromatic 	g having 0-2 heteroatoms selected from oxygen, nitrogen or sulfur; the ring 
formed , 	R3  and R4  is optionally substituted with 0-3 occurrences of Jz; 

Q I  i 	ndependently selected from a 3-7 membered fully saturated, partially unsaturated, or 
ar 	atic monocyclic ring, the 3-7 membered ring having 0-3 heteroatoms selected from 

xygen, nitrogen or sulfur; or an 7-12 membered fully saturated, partially unsaturated, or 
aromatic bicyclic ring having 0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JZ is independently selected from C1.6aliphatic, =0, halo, or —).0; 
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JQ  is independently selected from —CN; halo; =0; Q2; or a Chsaliphatic chain wherein up to 
three methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)- 
-S(0),,-; each occurrence of f is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of P on the same atom, taken together with the atom to which they . - 
joined, form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, n -ogee, or 
sulfur; wherein the ring formed by two occurrences of f is optionally substitutes 	ith 0-3 
occurrences ofJx; or 

two occurrences of JQ, together with Q1 , form a 6-10 membered saturated 	partially 
unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, p. -tially unsaturated, or 
aromatic monocyclic ring having 0-3 heteroatoms selected from o 	gen, nitrogen, or sulfur; 
or an 7-12 membered fully saturated, partially unsaturated, or a 'made bicyclic ring having 
0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from —CN; halo; =0; —►0; •3, or a CI.6aliphatic chain wherein 
up to three methylene units of the aliphatic chain are op 	onally replaced with -0-, -NR-, - 
C(0)-, or -S(0),r; each JR  is optionally substituted w' 10-3 occurrences of JT; or 

two occurrences of t on the same atom, togethe 	vith the atom to which they arc joined, 
form a 3-6 membered ring having 0-2 heteroat , 	s selected from oxygen, nitrogen, or sulfur; 
wherein the ring formed by two occurrences •f JR  is optionally substituted with 0-3 
occurrences ofJx; or 

two occurrences of JR, together with • 	form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Q3  is a 3-7 membered fully satu "ted, partially unsaturated, or aromatic monocyclic ring 
having 0-3 heteroatoms selec 	d from oxygen, nitrogen, or sulfur; or an 7-12 membered fully 
saturated, partially unsatu . -d, or aromatic bicyclic ring having 0-5 heteroatoms selected 
from oxygen, nitrogen, o sulfur; 

Jx  is independently s 	ected from -CN; halo; or a Ci_4aliphatic chain wherein up to two 
methylene units of to aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 
S(0)„-; 

JT  is indepei .ently selected from -CN; =0; -OH; a CI.6aliphatic chain wherein up to two 
methylen- 	nits of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 
S(0)„-; 	a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, 
nitro 	n, or sulfur; each occurrence off' is optionally substituted with 0-3 occurrences ofJm; 
or 

o occurrences of JT  on the same atom, together with the atom to which they arc joined, 
form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 
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two occurrences ofJT, together with Q3, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Jm  is independently selected from halo or C1_6aliphatic; 

n is 0, 1 or 2; and 

R is independently selected from H or Ci.4aliphatie. 

22. A compound having the formula I-A: 

NH2  0 	-%N.----
-R2 

...... 	I 
N 	NR3  / 	

H 	4 N 
S 

li
N 

R1  

I-A 

or a pharmaceutically acceptable salt or prodrug th; eof, wherein: 

R1  is independently selected from fluoro, chlor,  or -C(J')2CN; 

J' is independently selected from H or C1_2. g 	I; or 

two occurrences of P ,together with th 	arbon atom to which they arc attached, form an 
optionally substituted 3-4 membered 	arbocyclic ring; 

R2  is independently selected fron 	chloro; NH2; or a Ch2alkyl optionally substituted with 
fluoro; 

R3  is independently selecte 	from H; chloro; fluoro; Ci.4alkyl optionally substituted with 1-3 
occurrences of halo; C3 , 	cloalkyl; or -CN; 

R4  is independently 	ected from Q1  or a Chioaliphatic chain wherein up to three methylene 
units of the alipha 	chain are optionally replaced with -0-, -NR-, or -S-; each R4  is 
optionally subst.  uted with 0-5 occurrences of P; or 

R3  and R4, t, en together with the atoms to which they are bound, form a 5-6 membered non- 
aromatic 	-ig having 0-2 heteroatoms selected from oxygen, nitrogen or sulfur; the ring 
formed .3/ R3  and R4  is optionally substituted with 0-3 occurrences of Jz; 

QI  ' 	independently selected from a 3-7 membered fully saturated, partially unsaturated, or 
. 	matic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen or sulfur; 
or an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring; having 
0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

.1' is independently selected from Ci.6aliphatic, =0, halo, or -s0; 
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f is independently selected from halo; =0; Q2; or a Chsaliphatic chain wherein up to two 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -S-, -C(0)-, or - 
S(0)„--; each occurrence of Jc2  is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of JQ  on the same atom, taken together with the atom to which they a - 
joined, form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, ni • gen, or 
sulfur; wherein the ring formed by two occurrences of JQ is optionally substituted 	ith 0-3 
occurrences ofJx; or 

two occurrences of JQ, together with Q1, form a 6-10 membered saturated 	partially 
unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, p -tially unsaturated, or 
aromatic monocyclic ring having 0-3 heteroatoms selected from o 	gen, nitrogen, or sulfur; 
or an 8-12 membered fully saturated, partially unsaturated, or a r•matic bicyclic ring having 
0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from halo; =0; -►0; a 3-7 n 	bered fully saturated, partially 
unsaturated, or aromatic monocyclic ring having 0-3 1 	eroatoms selected from oxygen, 
nitrogen, or sulfur; or a Cl  aliphatic chain wherein 	• to two methylene units of the aliphatic 
chain arc optionally replaced with -0-, -NR-, -S- 	C(0)-, or -S(0),,-; each t is optionally 
substituted with 0-3 occurrences ofJT; or 

two occurrences of JR  on the same atom, t• _ether with the atom to which they are joined, 
form a 3-6 membered ring having 0-2 h• • -oatoms selected from oxygen, nitrogen, or sulfur; 
wherein the ring formed by two occur 	Ices of JR  is optionally substituted with 0-3 
occurrences of Jx; or 

two occurrences of JR, together 	ith Q2, form a 6-10 membered saturated or partially 
unsaturated bridged ring sys 	m; 

Jx  is independently sele 	d from halo or a Chaliphatic chain wherein up to two methylene 
units of the aliphatic c am are optionally replaced with -0-, -NR-, -S-, -C(0)-, or -S(0)„-; or 

JT  is independent) 	selected from a Ch6aliphatic or a 3-6 membered non-aromatic ring having 
0-2 heteroatom 	•elected from oxygen, nitrogen, or sulfur; each occurrence of Jr is optionally 
substituted w 	0-3 occurrences ofJm; 

Jm  is ind 	endently selected from halo or Ch6aliphatic; 

n is 	or 2; and 

t is independently selected from H or Chaliphatic. 

23. The compounds of any one of claims 1-22, wherein R1  is fluoro. 

24. The compounds of any one of claims 1-22, wherein R1  is —CH,CN, -C(CH3)2CN or — 

CH(C12,allcyl)CN. 
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25. The compound of any one of claims 1-22, wherein RI  is chloro. 

26. The compound of any one of claims 1-25, wherein R2  is independently selected fr. 

—CF3, -NH(C1-2alkY1), chloro, or H. 

27. The compound of claim 26, wherein R2  is H. 

28. The compound of claim 26, wherein R2  is -chloro. 

29. The compound of any one of claims 1-28, wherein R3  is indepe dently selected from 

H, chloro, fluoro, CHF2, -CN, cyclopropyl, or C)  alkyl. 

30. The compound of claim 29, wherein R3  is independent 	selected from H, chloro, or 

fluoro. 

31. The compound of claim 30, wherein R3  is H. 

32. The compound of claim 30, wherein R3  • chloro. 

33. The compound of claim 30, where • 	3 is fluoro. 

34. The compound of any one of 	ims 1-33, wherein R4  is independently selected from: 

ot6), 

	

\ 	B  EN A 	c 
-0-; 	 or 	-CI-17-W 	, wherein: 

-0- is substituted 	h one JQ; 

Ring A is independently selected from a 3-7 membered fully saturated, partially unsaturated, 
or aromatic 	onocyclic ring having 1-3 heteroatoms selected from oxygen, nitrogen or 
sulfur; or 	7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring 
having 	-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

RI _ B is independently selected from a 3-7 membered fully saturated, partially unsaturated, 
• aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen or 
sulfur; or an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring 
having 0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 
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R6  is H; 

R7  is independently selected from H or a Chsaliphatic chain wherein up to three methylene 
units of the aliphatic chain are optionally replaced with -0-, -NR-, -S-, -C(0)-, or -S(0) 
and 

p is 0 or 1. 

35. The compound of claim 34, wherein R4  is -0-. 

36. The compound of claim 35, wherein ;IQ is independently selected 	om -(Chaallcyl), - 

(Chaalkyl)N(Ch4allcy02, -(Ch3alicy1)0(Ch2alkyON(Ch3allcyl) 	Ch4alky1)0H, -(C1- 

4alkyONF12, or -(Cl Liallcy1)0(Chalkyl). 

37. The compound of claim 35, wherein JQ  is Q2. 

38. The compound of claim 37, wherein Q2  is a 3-7 	embered fully saturated, partially 

unsaturated, or aromatic monocyclic ring hay' g 0-3 heteroatoms selected from 

oxygen, sulfur, or nitrogen. 

39. The compound of claim 38, wherein • 	is independently selected from a 5-6 

membered aryl, a 5-6 membered h• eroaryl, a 4-6 membered cycloaliphatic, or a 3-7 

membered heterocyclyl. 

40. The compound of claim 3 	wherein Q2  is independently selected from a 4-7 

membered cycloalipha 	or a 3-7 membered heterocyclyl. 

41. The compound of 	aim 40, wherein Q2  is a 3-7 membered heterocyclyl. 

42. The compou a a of claim 41, wherein Q2  is independently selected from pyrrolidinyl, 

piperidiny , azepanyl, pyrazolidinyl, isoxazolidinyl, oxazolidinyl, thiazolidinyl, 

imidaz,  idinyl, piperazinyl, morpholinyl, thiomorpholinyl, 1,3-oxazinanyl, 1,3- 

thia 	nanyl, dihydropyridinyl, dihydroimidazolyl, 1,3-tetrahydropyrimidinyl, 

•' ydropyrimidinyl, 1,4-diazepanyl, 1,4-oxazepanyl, 1,4-thiazepanyl, 

tetrahydrothiopyranyl, tetrahydrofuranyl, tetrahydropyranyl, azetidinyl, and oxetanyl. 
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43. The compound of claim 42, wherein Q2  is independently selected from 

tetrahydrothiopyranyl, pyrrolidinyl, piperidinyl, piperazinyl, tetrahydrofuranyl, 

tetrahydropyranyl, or azetidinyl 

44. The compound of claim 43, wherein Q2  is piperidinyl. 

45. The compound of claim 39, wherein Q2  is a 5-6 membered heteroaryl. 

46. The compound of claim 45, wherein Q2  is independently selected 	om imidazolyl, 

pyrrolyl, pyridinyl, pyrazinyl, pyrimidinyl, pyrazolyl, 1,2,3-tria slyl, or 1,2,4-

triazolyl. 

47. The compound of claim 46, wherein Q2  is pyridinyl. 

48. The compound of claim 39, wherein Q2  is a 4-6 	mbered cycloaliphatic. 

49. The compound 

cyclohcxyl. 

of claim 48, wherein Q2  is in. pendently selected from cyclobutyl or 

50. The compound of claim 39, wherein 4 	is phenyl. 

51. The compound 

unsaturated, or 

of claim 

aromatic 

37, 

bic 

wh. cin Q2  is an 7-12 membered fully saturated, partially 

is ring having 0-5 heteroatoms selected from oxygen, 

nitrogen, or sulfur. 

52. The compound of cl m 51, wherein Q2  is 6,7-dihydro-5H-pyrrolo[1,2-a]imidazole. 

53. The compound a f any one of claims 36-52, wherein t is Ci.6aliphatic chain wherein 

up to two m ylene units of the aliphatic chain are optionally replaced with -0-, - 

NR-, -S- 	C(0)-, or -S(0).-. 

54. The ompound of claim 53, wherein t is independently selected from Ci _Allcyl, — 

i-alkyl)2, -C(0)0H, -C(0)0(C1.4allcyl), -C(0)N(Ci-iallcyn2, -(Ci-Alky1)0(Ci_ 

4alkyl), or -C(0)-. 

55. The compound of claim 54, wherein t is Cr-alkyl. 

56. The compound of any one of claims 36-52, wherein JR  is Q'. 
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57.  The compound of claim 56, wherein Q3  is a 3-6 membered fully saturated, partially 

unsaturated, or aromatic monocyclic ring having 0-3 heteroatoms selected from 

oxygen, sulfur, or nitrogen. 

58.  The compound of claim 57, wherein Q3  is a 3-6 membered lictcrocycly1 ha 	ng 1-3 

heteroatoms selected from oxygen, nitrogen, or sulfur. 

59.  The compound of claim 58, wherein Q3  is independently independ,  tly selected from 

oxetanyl, piperidinyl, azetidinyl, piperazinyl, pyrrolidinyl, mo p olinyl. 

60.  The compound of claim 59, wherein Q3  is oxetanyl. 

61.  The compound of claim 57, wherein Q3  is cyclopropy . 

62.  The compound of any one of claims 39-43, whe 	n JR  is =0 or halo. 

63.  The compound of claim 39-43, wherein tw • occurrences of JR  on the same atom, 

taken together with the atom to which tl 	are joined, form a 3-6 membered non- 

aromatic ring having 0-2 heteroatom 	elected from oxygen, nitrogen, or sulfur. 

64.  The compound of claim 63, wh 	in the ring formed by the two occurrences of JR  on 

the same atom, taken togethe 	ith the atom to which they are joined, is selected from 

oxetanyl, cyclobutyl, or •. 	tidinyl. 

65.  The compound of ai 	one of claims 56-61, wherein JT  is a 4-6 membered 

heterocyclyl rind 	aving 1-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 

66.  The compo 	d of claim 65, wherein JT  is piperazinyl. 

67.  The co 	pound of any one of claims 34-66 independently selected from: 

PCT/US2013/07345/  

425 



WO 2014/089379 
	

PCT/US2013/073457 

H2N 

H2N 
I 

/ , 	N / H2N 
I I 

N 
• i 

1 	
N 
H 

N 
/  

\ / 
\\ 

N F  i'%. 

I-0-1 1-0-2 1-0-3 

H2N 

No 
cily 

 

N 

hi 
9 H2N 

F 

1-0-4 1-0-5 

-I2N H N •  H2N 

IO

.0  

F F F OH 

1-0-6 1-0-7 1-0-8 

I2N 

No xH H2N 	0 O H2N 

.0 
N 

F  6 
ION 

0 F 

1-0-9 
	

I-0-10 
	

I-0-11 

426 



WO 2014/089379 	 PCT/US2013/073457 

H2N 	 H2N 

0 	 „ zs N 	 ty 

H2N 1 	II 

.0 

p 
F F 

1-0-12 1-0-13 1-0-14 

H2N ►►OJJ H2N 
1,9 

N 

c
()to 

i

), N 

F 

1-0-15 1-0-16 

H2N 	11 	O  H21\1 

0 H 0 
It9N 

ttO 
 Ic)N 

3/40,4e0 

F F 0 

1-0-17 I-0-18 

12N 
H2N NO 	H H2N 

fli 

-0-19 
	

1-0-20 
	

1-0-21 

427 



WO 2014/089379 
	

PCT/US2013/073457 

H2N H2N H2N 

N 

\\
N 

\ \\ 
N 

1-0-22 1-0-23 1-0-24 

CI N 
 H2N 	a H2N 	O

N 

H2NO

N 

 rY I 

 

0 

\\
N 

 \ \\ 
N 

1-0-25 1-0-26 1-0-27 

H2N H2N 	• H2N 

\\,,, 

1-0-28 

N

VN 	

O 

r 
1-0-29 

. 
1-0-30 

H2N to H2N 	
II' H2N 

OH 

\ \\ 
N N N 

1-0-31 
	

1-0-32 
	

1-0-33 

428 



WO 2014/089379 
	

PCT/US2013/073457 

H2N I-12N 	O H2N 

b NvN 1PI; 

\\ \\ \\ 
N N N  

1-0-34 1-0-35 1-0 	6 

H2 N H2N 	O H2N 

N 
H 

\ 
N 

\\ 
N 

1-0-37 I- 4-38 1-0-39 

H2N H2N 	O I-12N 

N 
H NO 

'. /41 
IV 

OH 
\\ \ \\ 

N 

1-0-40 1-0-41 1-0-42 

H2N 

NO 
i il'9  

H2N 	O 	O H2N 
II 

0 .0 0 

\ 
Z9N ION 

S=0 oo  
F F 

429 



WO 2014/089379 	 PCT/US2013/073457 

1-0-43 1-0-44 1-0-45 

H2N 

H2N 
CI 

ciN 

•
H2N 

caN 
0 
f 

01 	
i
) 

0 

, 
CI N .... 	%. CI 

1-0-46 1-0-47 I- 0 -48 

H2N N2N H N 
N N 

H 
IciN 

On 

CI CI 	N CI 	 I 

1-0-49 1-0-50 1-0-51 

HZ
J
N
`~/

O 

ioN 

O H2N 

C, CI OH 

-0-52 1-0-53 

H2N 	O 

N 

r^l 

i 

H2N H2 N 

NO 
ri y pp 

0, 

1-0-54 

CI 

1-0-55 

ci 

1-0-56 

430 



WO 2014/089379 
	

PCT/US2013/073457 

H2N 	O O H2N H2N 

0,4. No 

CI CI 

st 

CI

_VO 	, 
F 

1-0-57 1-0-58 1-0-59 

H2N 	O  

cry 

I
CI 

rte, 	H2N 	O 	O 

 y 

H2N 

• 

LAID a 

1-0-60 I-0-61 1-0-62 

H2NO H2N 
ti 

H2N 	O 	x%11 

N 

ci ci 

pp  
a 

1-0-63 1-0-64 1-0-65 

H2N 

H2I9 

N 
*A 

.0 NH O 

ciDN t 
N 

H2N 	O 	
N 	CI 

No 
CI 	 1

,,,i 
 y 

_
DN 

OH 
CI C , CI 

1-0-66 
	

1-0-67 
	

1-0-68 

431 



WO 2014/089379 	 PCT/US2013/073457 

H2N H2N 
F I  

H2N 

No 
c),N 

c, 
b N 

a 

No  
pp 
a 

1-0-69 1-0-70 1-0-71 

H2N 	O Q H2N H2N 

C

r

y 
NH 

0H 	p 
pN N 

NoI 110„.   
eiN 	

N 

CI CI 

1-0-72 1-0-73 1-074 

H2N H2N 	• 	rte, 
ii 

N 

 H2N 

0 04 	H N H 	p 
 

c
i

p N NH • N  N /( IN 	tNH  

CI CI CI 

1-0-75 1-0-76 1-0-77 

H N 

01/4  
ckliH 

01/4  
Ory 

CI CI 

1-0-78 
	

1-0-79 

432 



WO 2014/089379 
	

PCT/US2013/073457 

H2N H2N 

NH 
S

.
2 	

NH 

CI CI 

1-0-80 1-0-81 

H2N 	O 

N 

Y H2N H2N O 	11, 

. N  

ION 
N 

\ 
NH2 or 

.. ,  N 

NH 

1-0-82 1-0-83 1-0-84 

H2N HN 

H2N 	O O . 
N 	x H 

IV NH 	b N 1 	NH  
1:1' NH  ~vJ 

\
N 

1-0-85 1-0-86 1-0-87 	. 

H2N H2N H2N 	p NH F O 

le 	11 
or4 

O 	 N. H 	0 . 	N 
H 

N 	0\ 

1-0-88 1-0-89 1-0-90 

433 



WO 2014/089379 
	

PCT/US2013/073457 

N 	 N 
H2N 	 H2N 

VI 	I 
 oN 	

ON 	
tO 

F 	 F 

1-0-91 	 1-0-92 

68. The compound of claim 34, wherein R4  is: 

HQ 
69. The compound of claim 68, wherein Ring A is a is a .-7 membered fully saturated, 

partially unsaturated, or aromatic monocyclic rin: laving 1-3 heteroatoms selected 

from oxygen, nitrogen or sulfur. 

70. The compound of claim 69, wherein Rina s is a 3-7 membered heterocyclyl. 

71. The compound of claim 70, wherein ''ig A is independently selected from 

pyrrolidinyl, piperidinyl, azepany , pyrazolidinyl, isoxazolidinyl, oxazolidinyl, 

thiazolidinyl, imidazolidinyl, / perazinyl, morpholinyl, thiomorpholinyl, 1,3- 

oxazinanyl, 1,3-thiazinany 	dihydropyridinyl, dihydroimidazolyl, 1,3- 

tetrahydropyrimidinyl, . iydropyrimidinyl, 1,4-diazepanyl, 1,4-oxazepanyl, 1,4- 

thiazepanyl, and azef . inyl. 

72. The compound . claim 71, wherein Ring A is independently selected from 

piperidinyl, 	erazinyl, 1,4-diazepanyl, thiomorpholinyl, pyrrolidinyl, azepanyl, 

morpholi 

73. The .. npound of claim 72, wherein Ring A is independently selected from 

p ,erazinyl or piperidinyl. 

, The compound of claim 69, wherein Ring A is a 5 membered heteroaryl. 

75. The compound of claim 74, wherein Ring A is independently selected from pyrrolyl, 

imidazolyl, pyrazolyl, 1,2,3-triazolyl, or 1,2,4-triazolyl. 
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76. The compound of claim 75, wherein Ring A is independently selected from pyrazolyl 

or imidazolyl. 

77. The compound of claim 68, wherein Ring A is an 7-12 membered fully satura 

partially unsaturated, or aromatic bicyclic ring having 1-5 heteroatoms sole,  cd from 

oxygen, nitrogen, or sulfur. 

78. The compound of claim 77, wherein Ring A is independently selec d from 

octahydropyrrolo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1, 	a]pyridinyl, 

octahydro-1H-pyrazino[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroi 	• azo[1,5-a]pyrazinyl, 

2,5-diazabicyclo[4.1.0]heptane, or octahydropyrazino[2,1 	[1,4]oxazinyl. 

79. The compound of any one of claims 68-76, wherein e is Cu_saliphatic chain wherein 

up to two methylene units of the aliphatic chain a • optionally replaced with -0-, - 

NR-, or -C(0)-. 

80. The compound of claim 79, wherein JQ is 	dependently selected from -0-, -C(0)-, - 

S(0)2-, C14a1lcy1, -(C0.4alkyl)NH2, -(C. 4allcyl)NH(Challcyl), -(Ca“tallcyl)N(Ci- 

4alky1)2, -(C0.4alky1)0H, -(C0.4a1ky 	• (C1.4allcyl), -C(0)OH, -S(0)2N(Ci-3alicY1)-, - 

C(0)(C1-4alkyl)-, -(0)C(C1-4alk 	(Ci_zallcy1)2 or -C(0)0(Ch4allcyl). 

81. The compound of claim 80 	herein JQ  is Ci4alkyl, -0-, or -C(0)- . 

82. The compound of any a e of claims 68-78, wherein JQ is Q2. 

83. The compound o 	laim 82, wherein Q2  is a 3-7 membered heterocyclyl or 

carbocyclyl; 	heterocyclyl having 1-3 heteroatoms selected from oxygen, nitrogen, 

or sulfur. 

84. The c. 	pound of claim 83, wherein Q2  is independently selected from selected from 

on .nyl, tetrahydropyranyl, tetrahydrofuranyl, cyclopropyl, azetidinyl, pyrrolidinyl, 

perazinyl, cyclobutyl, thiomorpholinyl, or morpholinyl. 

.5. The compound of claim 84, wherein Q2  is independently selected from oxetanyl, 

tetrahydropyranyl, or tetrahydrofuranyl. 
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86. The compound of claim 85, wherein Q2  is oxetanyl. 

87. The compound of claim 86, wherein Q2  is a 7-12 membered fully saturated, partial 

unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from oxy 	n 

nitrogen, or sulfur. 

88. The compound of claim 87, wherein Q2  is independently selected from 	,7,8-

tetmhydroimidazo[1,5-a]pyrazinyl or 5,6,7,8-tetmhydroimidazo[1,2-: pyrazinyl. 

89. The compound of any one of claims 68-73, wherein two occurr• 	es ofJQ, together 

with Ring A, form a bridged ring system. 

90. The compound of any one of claims 68-78, wherein .1Q i• =0 or —►0. 

91. The compound of any one of claims 79-89, wherei , JR  is a 3-6 membered heterocyclyl 

having 1-3 heteroatoms selected from oxygen, 	rogen, or sulfur. 

92. The compound of claim 91, wherein JR is i dependently selected from oxetanyl, 

piperadinyl, azetidinyl, piperazinyl, pyl ilidinyl, or morpholinyl. 

93. The compound of claim 92, where' 	JR  is a piperazinyl. 

94. The compound of any one .f claims 79-89, wherein JR  is independently selected 

from halo, =0, -OH, Ci.4a 	(Co4allcyl)N(Ci4allcy1)2, or -(C04allcy1)0(C14allcyl). 

95. The compound of 	y one of claims 82-89, wherein two occurrences of JR  on the 

same atom, togethe • vith the atom to which they are joined, form a 3-6 membered 

aromatic or non- 	omatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 

sulfur. 

96. The ompound of claim 95, wherein JR  is independently selected from oxetanyl or 

aze is 	yl. 

9 . 	The compound of any one of claims 82-84, wherein two occurrences of JR, together 

with Ring A, form a bridged ring system. 
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98. The compound of claim 93, wherein JT  is a 3-6 membered non-aromatic ring having 

0-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 

99. The compound of claim 98, wherein JT  is oxytanyl. 

100. The compound of claim 34 having formula I-A-1: 

NH2  0 	
NI 

N 	F 
/ 	H N 	r  N.„ 

o 	1-. N 	R8 
Ri 

,c),-Ft5  

I-A-1 

wherein: 

R5  is selected from Ci4aliphatic, a 3-6 membe • • cycloalkyl, or a 3-6 membered 
heterocyclyl having 1-2 heteroatoms selected 	om oxygen or sulfur; 

R8  is selected from H or Ch3  alkyl; or 

R5  and 128, taken together with the a o 	s to which they are bound, form a 5-6 
membered non-aromatic ring havin P. 1-2 heteroatoms selected from oxygen, nitrogen 
or sulfur. 

101. The compound of claim 101 wherein R1  is fluoro. 

102. The compound of clai • 101, wherein R5  is Ch.laliphatic. 

103. The compound of 	aim 102, wherein R5  is independently selected from methyl or 

ethyl. 

104. The comp und of claim 100, wherein R5  is a 3-6 membered cycloalkyl. 

105. The , •mpound of claim 104, wherein R5  is cyclopropyl. 

106. he compound of claim 100, wherein R5  is a 3-6 membered heterocyclyl having 1-2 

e oatoms selected from oxygen or sulfur. 

107. The compound of claim 106, wherein R5  is tetrahydrofuranyl or oxytanyl. 
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108. The compound of claim 100, wherein R5  and R6, taken together with the atoms to 

which they are bound, form a 5-6 membered non-aromatic ring having 1-2 heteroatoms 

selected form oxygen, nitrogen or sulfur. 

109. The compound 

membered ring. 

of claim 108, wherein the ring formed by R5  andR6  is a five 

110. The compound 

membered ring. 

of claim 108, wherein the ring formed by R5  and is a six- 

111. The compound of any one of claims 68-110 independent) elected from: 
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N 

I-N-194 1-N-195 1-N- '6 

H2N 
H2N 	O O H2N 

pi 
NO NO 

N 

F
/ 

F 
N  V ViN  C) Q F F / 

-51-4. 0 	• 
F F 

1-N-197 1-N-19 1-N-199 

N 
H2O 

\--) 
11)( AN .

C

r

nem 

H 

c_DJI\I VP (N) 

H2N 

0=S=0 

6 
F . 

F 0=•=0 

6 bN 

1-N-200 
	

1-N-201 
	

1-N-202 

455 



WO 2014/089379 
	 PCT/US2013/073457 

H2N 
H2N H2N ,9%  

H 

ION 	
N

) N 

.0 	
0 N 

Z2N 	( ) 	
F 

CN 

F N 
F 

N. 

I-N-203 I-N-204 	 I-N- i 5  

H2N 	O 	N H2N 

H4FNO N 	F  NO 
ION ( ) 

N ( ) 
F 

0 .A0 0= 8=0 

N 
.) 

/)---- o 

I-N-206 I-N-2 I 1-N-208 

H2N H2N 

.0 
ZQN 

N 0 

IpN 
CSl 

F 

I-N-209 

I F 	
I, 

I-N-210 

H2N 
#41  

N OA 	H 	N  

• ( ) 
H2N 

N 
F.0 

O ION 

N 	0 
O F 	1 

456 



WO 2014/089379 
	

PCT/US2013/073457 

I-N-211 
	

I-N-212 

H2N
Ix
O
1 	

N 	 H2N 	0 N  H2N 

NO N  Prf  st) 	cl C
N 
 ) . 

0  1 
F 	6 	F .4  

I-N-213 	 I-N-214 I- 	15 

H2N 
H2N 

H2N

ON 

.0 

0 N 
F IO N riN 

N1/42-k N 
\ F 

I-N-216 	 I-N-217 I-N-218 

H2N 	 H2N 	
A

ll 

NO 	N
I9 	

ip, 
V
i
i N 	col) FFF  

• N  Q 
 N 

F 

I- P -219 I-N-220 

H2N 	:
/

H2N H2N 

NO 	" N 	 N0Y  N.0 

,0 ZS) X
N 6 Z9 N 	. ( 1/1  -0 

.%.S1  , 0 F 	0°  F F 

I- 21 
	

I-N-222 
	

I-N-223 

457 



WO 2014/089379 
	

PCT/US2013/073457 

H2N H2N 
H2N 

0 
0 

:. 
----N 

ON 
ON 

F / 
\ F 

I-N-224 I-N-225 I-N-226 

H2N 	O 	N H2N 
0 N 

N 	0 

Z2N 	( ) 
IO 	

N 
N 	( ) 

N  

F 	 1 F 
Lr• 

N 
/ 

I-N-227 I-N-228 I-N-229 

H2N 
H2N 

NH ta 	fl 	N  H2N 

• H N 
9N 6 0 

0 F 

I-N-230 I-N-231 I-N-232 

H2N 

H2N 
• H2N 

NO 

b 
.0 
it9N 

00110 
 

F 

-N-233 
	

I-N-234 
	

I-N-235 

458 



WO 2014/089379 
	

PCT/US2013/073457 

H2N 
H2N 

NH H2N 0 .0 
0 
I9N --(Cji  

icy 

F .1 
F 

I-N-236 I-N-237 I-N-238 

H2N H2N 

NO 
Z9N 

) 
F 

I-N-239 -240 

H2N 

NO H2N 

cp
i

N 

F 

NH 	
F 

N, 
NON \=---N 

I-N-2 I-N-242 

N H2N H2N 

K 
H2N 	0  crTh 

l.../ 
N I / 

.0 	
1\  VI (

Nro 
pp 	

) 

F Or-S=0 
I 

F F I..,„.....N T.,  

I-N 143 	 I-N-244 	 I-N-245 

459 



WO 2014/089379 
	

PCT/US2013/073457 

H2N 	0II  O 	 H2N 
H2N 

NO 

Z9N (3  

. 
F 

I-N-246 I-N-247 I-N-248 

H2N 

0 

pi C
N

) 
 

N 
F 

H2N 

Of ril  

OAV F 	0S0  
0 

I-N-249 I-N-250 

H2N 

N
H2N 

S2 

F 

S

2 

o 
F 

1-N-251 1-N-252 1-N-253 

H2N 

H2N H2N 	0 

0 
NO 	

H 

 I 	

NiCZA
N 
H 

C

:

)  N 
• 

ION 
C ) N 

F 

F ,IN NR 

CIN• NH 

1-N-254 1-N-255 1-N-256 

460 



WO 2014/089379 	 PCT/US2013/073457 

H2N 
H2N 

NO H2N 
0 
('/ Ǹ 0 
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112. The compound of claim 34, wherein R4  is: 

oz6z, 

1 	c 	B 

113. The compound of claim 112, wherein p is 1. 

114. The compound of claim 113, wherein Ring B is a 3-7 memb- -d cycloaliphatic or 

heterocyclyl ring having 1-2 heteroatoms selected from oxyge P, nitrogen or sulfur. 

115. The compound of claim 114, wherein Ring B is inder ndently selected from 

selected from cyclopropyl, cyclobutyl, cyclopentyl, cy 	ohexyl, cycloheptyl, 

pyrrolidinyl, piperidinyl, azepanyl, pyrazolidinyl, 	.. azolidinyl, oxazolidinyl, 

thiazolidinyl, imidazolidinyl, piperazinyl, more . inyl, thiomorpholinyl, 1,3-oxazinanyl, 

1,3-thiazinanyl, dihydropyridinyl, dihydroim .azolyl, 1,3-tetrahydropyrimidinyl, 

dihydropyrimidinyl, 1,4-diazepanyl, 1,4-o . zepanyl, 1,4-thiazepanyl, 1,2,3,6-

tetrahydropyridine, and azetidinyl. 

116. The compound of claim 115, 	herein Ring B is piperidinyl. 

117. The compound of any of 	of claims 112-116, wherein J' is -C(0)- or Ct4alkyl. 

118. The compound of 	one of claims 112-116, wherein, JQ is Q2. 

119. The compoun 	of claim 118, wherein Q2  is independently selected from oxetanyl, 

tctrahydropyra 	, tetrahydrofuranyl, cyclopropyl, azctidinyl, pyrrolidinyl, piperazinyl, 

piperidinyl, 	'clobutyl, thiomorpholinyl, or moipholinyl. 

120. Th- 	ompound of claim 119, wherein Q2  is oxetanyl. 

121 	he compound of claim 112, wherein p is O. 

122. The compound of claim 121, wherein Ring B is independently selected from phenyl, 

pyridinyl, pyrazinyl, pyrimidinyl, tetrahydropyridinyl, pyridizinyl, or pyrazolyl. 
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123. The compound of claim 122, wherein Ring B is independently selected from phenyl 

or pyridinyl. 

124. The compound of claim 34, wherein R4  is -CH2-R7. 

125. The compound of claim 124, wherein R7  is H. 

126. The compound of any one of claims 22-29, wherein R3  and R4, take 	ogether with 

the atoms to which they are bound, form a 5-6 membered non-ar• 	atic ring having 

0-2 heteroatoms selected from oxygen. 

127. The compound of claim 124, wherein the Jz  is independe , y selected from —0.0 or 

Chaallcyl. 

128. The compound of any one of claims 112-127, in . i end ently selected from: 
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I-B 

or a pharmaceutically acceptable salt or prodrug thereof, wherein: 

R1  is independently selected from fluoro, chloro, or —C(J1)2CN; 

Jt  is independently selected from H or Cp2alkyl; or 

two occurrences of J1  ,together with the carbon atom to which they are attach 	, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; Cp4allcyl optional] 	ubstituted with 1-3 
occurrences of halo; C3“,cycloallcyl; -CN; or a Cp3aliphatic chain wh• • in up to two 
methylene units of the aliphatic chain are optionally replaced with 	-NR-, -C(0)-, or — 
S(0)„; 

L1  is H; a 3-7 membered aromatic or non-aromatic ring havn 	0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a C1-6aliphatic chain wherein 	p to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, 	• 0)-, or—S(0),,; each L1  is 
optionally substituted with C14aliphatic; -CN; halo; 	• 	; or a 3-6 membered non-aromatic 
ring having 0-2 heteroatoms selected from oxygen, 	trogen, or sulfur; 

L2  is H; a 3-7 membered aromatic or non-atom• c ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Cp6aliphatic c r. In wherein up to two methylene units of the 
aliphatic chain are optionally replaced with 	9-, -NR-, -C(0)-, or —S(0)„; each L2  is 
optionally substituted with C14aliphatic; 	N; halo; -OH; or a 3-6 membered non-aromatic 
ring having 0-2 heteroatoms selected f im oxygen, nitrogen, or sulfur; or 

L1  and L2, together with the nitrog: 	to which they are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 or urrences of J0; 

Ring D is independently scl 	cd from a 3-7 membered bcterocycly1 ring having 1-2 
heteroatoms selected from .xygen, nitrogen or sulfur; or an 7-12 membered fully saturated or 
partially unsaturated bi 	clic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or 
sulfur; 

Jo  is independent 	selected from halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 
membered hete••cycly1 having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a 
C1.4allcyl cha 	wherein up to two methylene units of the alkyl chain are optionally replaced 
with -0-, -,• ' 	-C(0)-, or —S(0)„; each JG  is optionally substituted with 0-2 occurrences of 
jk.  

two ' curences of Jo  on the same atom, together with the atom to which they are joined, 
for 	a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurrences ofJG, together with Ring D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 
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J1c  is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

L3  is independently selected from H; chloro; fluoro; Ci.4alkyl optionally substituted with 
occurrences of halo; -CN; or a Ci.3aliphatic chain wherein up to two methylene units of 	e 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0)n; 

n is 0, 1, or 2; and 

R and R° are H or Ch4alkyl. 

130. A compound having the formula I-B: 

NH2  o 	e--N--- 

----- R3  
sj 
	/ 	H 	i!i  

i 	S

--- --) 
2 	 L3 

Ri  
0 	NL 

I-B 

or a pharmaceutically acceptable salt or prodru 	thereof, wherein: 

R' is independently selected from fluoro, 	oro, or —C(J1)2CN; 

.11  is independently selected from H or 	_2alkyl; or 

two occurrences of J1  ,together w 	the carbon atom to which they are attached, form an 
optionally substituted 3-4 me 	rcd carbocyclic ring; 

R3  is independently selec e• from H; chloro; fluoro; Ci.ialkyl optionally substituted with 1-3 
occurrences of halo; C34' cloalkyl; -CN; or a C1.3aliphatic chain wherein up to two 
methylene units of the 	iphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or — 

S(0).; 

L1  is H; a 3-7 me 	bered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitro. , 2 or sulfur; or a C1.6aliphatic chain wherein up to two methylene units of the 
aliphatic ch 	n are optionally replaced with -0-, -NR-, -C(0)-, or—S(0)n; each L1  is 
optional] 	substituted with Ci_aaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic 
ring ha 	ng 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

L2  .. H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
• ygen nitrogen or sulfur; or a Ci.6aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0)n; each L2  is 
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optionally substituted with Chmliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic 
ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

LI and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D i 
optionally substituted with 0-5 occurrences of JG; 

L3 is H; Chmliphatic; or CN; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring hav n 	-2 
heteroatoms selected from oxygen, nitrogen or sulfur; or an 7-12 membered 	y saturated or 
partially unsaturated bicyclic ring having 1-5 heteroatoms selected from ox _en, nitrogen, or 
sulfur; 

.10 is independently selected from halo; -CN; -N(R°)2; -)0; a 3-6 me, 	ered carbocycyl; a 3- 
6 membered heterocyclyl having 1-2 heteroatoms selected from ox gen nitrogen, or sulfur; or 
a Chalkyl chain wherein up to two methylene units of the alkyl 	min are optionally replaced 
with -0-, -NR-, -C(0)-, or-S(0),,; each JG is optionally subse 	ted with 0-2 occurrences 	of 
ix. 

two occurrences of J° on the same atom, together with t 	atom to which they are joined, 
form a 3-6 membered ring having 0-2 heteroatoms se cted from oxygen, nitrogen, or sulfur; 

two occurrences of J°, together with Ring D, fo 	• 6-10 membered saturated or partially 
unsaturated bridged ring systcm; 

JK is a 3-7 membered aromatic or non-arom 	is ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

n is 0, 1, or 2; and 

R and R° are H or Chmlkyl. 

131. A compound havine- re formula I-B: 

NH2 0 	-C--N".- 
MI R3 N 	/ 

hi 	N  
'-'I 	2 5 it 	L- 

Ri 
0~NL1 L2 

I-B 

o a pharmaceutically acceptable salt or prodrug thereof, wherein: 

RI is independently selected from fluoro, chloro, or -C(J')2CN; 
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Jr  is independently selected from H or CinalIcy]; or 

two occurrences of Jr ,together with the carbon atom to which they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; C14alkyl optionally substituted 	h 1-3 
occurrences of halo; C34cycloalkyl; -CN; or a Ci.3aliphatic chain wherein up to tw.  o 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C 4) 	or — 
S(0)„; 

L1  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroa .ms selected from 
oxygen nitrogen or sulfur; or a Chnaliphatic chain wherein up to two me 	ylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(• „, each LI  is 
optionally substituted with Ci4aliphatic; -CN; halo; -OH; or a 3-6 1 mbered non-aromatic 
ring having 0-2 heteroatoms selected from oxygen, nitrogen, or s 	r; 

L2  is H; a 3-7 membered aromatic or non-aromatic ring havity. 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Chnaliphatic chain wherein 	to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, - 	11)-, or—S(0),,; each L2  is 
optionally substituted with Ci4aliphatic; -CN; halo; -O 	or a 3-6 membered non-aromatic 
ring having 0-2 heteroatoms selected from oxygen, i 	roger, or sulfur; or 

LI  and L2, together with the nitrogen to which tl 	are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 occurrences of 	; 

Ring D is independently selected from a 3 	membered heterocyclyl ring having 1-2 
heteroatoms selected from oxygen, nitr _ n or sulfur; or an 7-12 membered fully saturated or 

partially unsaturated bicyclic ring hay' g 1-5 heteroatoms selected from oxygen, nitrogen, or 
sulfur; 

JG  is independently selected fro 	halo; -CN; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 
membered heterocyclyl havii 	1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a 
Ci4allcyl chain wherein up o two methylene units of the alkyl chain arc optionally replaced 
with -0-, -NR-, -C(0) 	• —S(0)n; each Jo  is optionally substituted with 0-2 occurrences of 
jx.  

two occurrences o 	G  on the same atom, together with the atom to which they are joined, 

form a 3-6 men .eyed ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurre. es  ofJG, together with Ring D, form a 6-10 membered saturated or partially 
unsaturat , bridged ring system; 

JK  is . 	-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

is 0, 1, or 2; and 

R and R° are H or Ci4alkyl. 
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132. A compound of formula I-B: 

NH2  0 	-*N.". 

NN /  / 	-rR3  
H N --- 	--... S 4N 

RI 
0 	NLIL2  

I-B 

or a pharmaceutically acceptable salt or prodrug thereof, wherein: 

RI  is independently selected from fluoro, chloro, or —C(JI)2CN; 

JI  is independently selected from H or Challcyl; or 

two occurrences of J1  ,together with the carbon atom to whirl they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; 	4alkyl optionally substituted with 1-3 
occurrences of halo; C34cycloalkyl; -CN; or a Ch • phatic chain wherein up to two 
methylene units of the aliphatic chain are option: y replaced with -0-, -NR-, -C(0)-, or — 
S(0)n; 

Lt  is H; a 3-7 membered aromatic or non . e matic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Chnaliph 	tc chain wherein up to two methylene units of the 
aliphatic chain are optionally replaces 	'th -0-, -NR-, -C(0)-, or—S(0),,; each Lt  is 
optionally substituted with Chalipl •tic; -CN; halo; -OH; or a 3-6 membered non-aromatic 
ring having 0-2 heteroatoms sele 	ed from oxygen, nitrogen, or sulfur; 

L2  is H; a 3-7 membered aro , • tic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; . 	a Ch6aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optioi • ly replaced with -0-, -NR-, -C(0)-, or—S(0)n; each L2  is 
optionally substituted 	ith Chaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic 
ring having 0-2 hete .atoms selected from oxygen, nitrogen, or sulfur; or 

LI  and L2, toge 1 	r with the nitrogen to which they are attached, form a Ring D; Ring D is 
optionally sub 	ituted with 0-5 occurrences ofJG; 

Ring D is 	dependently selected from a 3-7 membered heterocyclyl ring having 1-2 
heteroa 	ms selected from oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or 
NA. 	y unsaturated bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or 
sul rs r; 

is independently selected from halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 
membered heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a 
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Chalkyl chain wherein up to two methylene units of the alkyl chain are optionally replaced 
with -0-, -NR-, -C(0)-, or—S(0),,; each JG  is optionally substituted with 0-2 occurrences of 
jtc.  

two occurrences of JG  on the same atom, together with the atom to which they are joine• 
form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or ,,ulfur; 

two occurrences of f, together with Ring D, form a 6-10 membered saturated or 	rtially 
unsaturated bridged ring system; 

JK  is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatom• selected from 
oxygen, nitrogen, or sulfur; 

n is 0, 1, or 2; and 

R and R° are H or Chalky]. 

133. A compound of formula 1-B: 

NH2  o 	-;"-N---- I ....--y-,... 
N /  

/ N 	
Al 

Ri 
• NL1 L2  

1-B 

or a pharmaceutically acceptable salt or 	rodrug thereof, wherein: 

R1  is independently selected from fl 	ro, chloro, or —C(J1)2CN; 

J1  is independently selected fro • 	or Cinallcyl; or 

two occurrences of J1  ,togetl r with the carbon atom to which they are attached, form an 
optionally substituted 3-4 	embered carbocyclic ring; 

R3  is independently se cted from H; chloro; fluoro; Chalkyl optionally substituted with 1-3 
occurrences of halo. 	Acycloalkyl; or -CN; 

LI  is an optiona 	substituted Ch5aliphatic; 

L2  is an opt',  rally substituted Ch6aliphatic; or 

L1  and 	together with the nitrogen to which they are attached, form a Ring D; Ring D is 
option • ly substituted with 0-5 occurrences of JG; 

Ri • D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 

teroatoms selected from oxygen, nitrogen or sulfur; or an 8-12 membered fully saturated or 
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partially unsaturated bicyclic ring having 0-5 heteroatoms selected from oxygen, nitrogen, or 
sulfur; 

Jo  is independently selected from Ciallcyl , —N(R°)2, or a 3-5 membered carbocycyl; or 

two occurrences ofJG, together with Ring D, form a 6-10 membered saturated or parti 	ly 
unsaturated bridged ring system; and 

R° is H or Cialkyl. 

134. The compound of any one of claims 129-132, wherein RI  is fluoro.  

135. The compound of any one of claims 129-132, wherein RI  is —IP 	2CN. 

136. The compound of any one of claims 129-132, wherein R' s chloro. 

137. The compound of any one of claims 129-135, wher- 	R3  is independently selected 

from H, chloro, fluoro, cyclopropyl, or Challcyl. 

138. The compound of claim 137, wherein R3  is 	dependently selected from H, chloro, 

or fluoro. 

139. The compound of claim 137, where' 	R3  is H. 

140. The compound of claim 137, 	erein R3  is chloro. 

141. The compound of claim 1 	wherein R3  is fluoro. 

142. The compound of ai 	one of claims 138-141, wherein L I  and L2  are H; -(C1 _ 

3alky1)0(C1.2alkyl 	-(Ch3allcyl)N(Cmalky1)2; Ci4alkyl; azetidinyl; piperidinyl; 

oxytanyl; or py.  r olidinyl. 

143. The corn/ .und of any one of claims 134-141, wherein L I  and L2, together with the 

nitroge • o which they are attached, form Ring D. 

144. T 	compound of claim 143, whererein Ring D is a 3-7 membered heterocyclyl ring 

.ving 1-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 

45. The compound of claim 144, wherein Ring D is independently selected from 

piperazinyl, piperidinyl, morpholinyl, tetrahydopyranyl, azetidinyl, pyrrolidinyl, or 

1,4-diazepanyl. 
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146. The compound of claim 145, wherein Ring D is piperazinyl, piperidinyl, 1,4-

diazepanyl, pyrrolidinyl or azetidinyl. 

147. The compound of claim 146, wherein Ring D is piperazinyl or piperidinyl. 

148. The compound of claim 144, wherein Ring D is an 8-12 membered fully .aturated or 

partially unsaturated bicyclic ring having 0-5 heteroatoms selected fro 	oxygen, 

nitrogen, or sulfur. 

149. The compound of claim 148, wherein Ring D is octahydropyi -.10[1,2-a]pyrazine or 

octahydropyrrolo[3,4-c]pyrrole. 

150. The compound of any one of claims 144-149, wherein 	is halo, C1,4alkyl, -0(C1-

alkyl), C3_6cycloalkyl, a 3-6 membered heterocyclyl -NH(C1_3allcyl), -OH, or -N(C1-

alkyl), 

151. The compound of claim 150, wherein JG  is 	ethyl, -N(C,4alky1)2, ethyl, -0(C1 _ 

3alkyl), cyclopropyl, oxetanyl, cyclobutyl 	yrrolidinyl, piperidinyl, or azetidinyl. 

152. The compound of claim 151, wh 	in JG  is methyl. -0(C1,3allcyl), oxetanyl, 

pyrrolidinyl, piperidinyl, or aze 	4 inyl. 

153. The compound of claim 1 	, wherein JG  is methyl. 

154. The compound of an 	one of claims 145-148, wherein two occurrences of JG, 

together with Ring r , form a 6-10 membered saturated or partially unsaturated 

bridged ring sys 

155. The comp. , id of claim 154, wherein the bridged ring system is 1,4- 

diazabic 	o[3.2.2]nonane, 1,4-diazabicyclo[3.2.1]octane, or 2,5- 

diaza. 	yelo[2.2.1]heptane. 

156 

	

	he compounds of any one of claims 144-147, wherein two occurrences of Jo  on the 

same atom, together with the atom to which they are joined, form a 3-6 membered 

ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 
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157. The compound of claim 156, wherein the ring formed by the two occurrences of f 
on the same atom is selected from oxetanyl or cyclopropyl. 

158. A compound of any one of claims 129-157 independently selected from: 
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159. A pharmaceutical composition c, 	prising a compound of any one of claims 1-158 

and a pharmaceutically accept., e carrier. 

160. A method for treating ca cer in a patient comprising administering a compound of 

any one of claims 1-15' or a pharmaceutically acceptable derivative thereof. 

161. The method of c 	'm 160, further comprising administering to said patient an 

additional then seutic agent independently selected from a DNA-damaging agent; 

wherein salt ,  additional therapeutic agent is appropriate for the disease being treated; 

and said 	dditional therapeutic agent is administered together with said compound as 

a sing 	dosage form or separately from said compound as part of a multiple dosage 

for 

62. The method of claim 161, wherein said DNA-damaging agent is selected 

chemotherapy or radiation treatment. 
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163. The method of claim 161, wherein said DNA-damaging agent is independently 

selected from ionizing radiation, radiomimetic neocarzinostatin, a platinating agent, a 

Topo I inhibitor, a Topo II inhibitor, an antimetabolite, an alkylating agent, an al 

sulphonates, or an antibiotic. 

164. The method of claim 163, wherein said DNA-damaging agent is indepei , - nly 

selected from ionizing radiation, a platinating agent, a Topo I inhibitor, . Topo II 

inhibitor, an antimetabolite, an alkylating agent, or an alkyl sulphon- es. 

165. The method of claim 163, wherein said DNA-damaging agen 	s independently 

selected from ionizing radiation, a platinating agent, a Topo 	inhibitor, a Topo II 

inhibitor, or an antibiotic. 

166. The method of claim 164, wherein said platinatin. . gent is independently selected 

from Cisplatin, Oxaliplatin, Carboplatin, Nedapl. in, Lobaplatin, Triplatin 

Tetranitrate, Picoplatin, Satraplatin, ProLinda,  and Aroplatin; said Topo I inhibitor is 

selected from Camptothecin, Topotccan, Ir o ecan/SN38, Rubitccan and Bclotecan; 

said Topo II inhibitor is selected from 	sposide, Daunorubicin, Doxorubicin, 

Aclarubicin, Epirubicin, Idarubicin, • mrubicin, Pirarubicin, Valrubicin, Zorubicin 

and Teniposide; said antimetaboli 	is selected from Aminopterin, Methotrexate, 

Pemetrexed, Raltitrexed, Pent 	atm, Cladribine, Clofarabine, Fludarabine, 

Thioguanine, Mercaptopurt 	Fluorouracil, Capecitabine, Tegafur, Camwfur, 

Floxuridine, Cytarabine, 	emcitabine, Azacitidine and Hydroxyurea; said alkylating 

agent is selected fro 	echlorethamine, Cyclophosphamide, Ifosfamide, 

Trofosfamide, Chl' ambucil, Melphalan, Prednimustine, Bendamustine, Uramustine, 

Estramustine, 	mustine, Lomustine, Semustine, Fotemustine, Nimustine, 

Ranimustin 	Streptozocin, Busulfan, Mannosulfan, Treosulfan, Carboquone, 

ThioTEP 	Triaziquone, Triethylenemelamine, Procarbazine, Dacarbazine, 

Temo domide, Altretamine, Mitobronitol, Actinomycin, Bleomycin, Mitomycin and 

Pli .mycin. 

1. . The method of claim 166, wherein said platinating agent is independently selected 

from Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin, or Satraplatin; said Topo I 

inhibitor is selected from Camptothecin, Topotecan, irinotecan/SN38, rubitecan; said 

Topo II inhibitor is selected from Etoposide; said antimetabolite is selected from 
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methotrexate, pemetrexed, Thioguanine, Fludarabine, Cladribine, Cytarabine, 

gemcitabine, 6-Mercaptopurine, or 5-Fluorouracil; said alkylating agent is selected 

from nitrogen mustards, nitrosoureas, triazenes, alkyl sulfonates, Procarbazine, or 

aziridines; and said antibiotic is selected from Hydroxyurea, Anthracyclines, 

Anthracenediones, or Streptomyces family. 

168. The method of claim 166, wherein said DNA-damaging agent is indep ndently 

selected from a platinating agent or ionizing radiation. 

169. The method of claim 164, wherein the antimetabolite is genic' .bine. 

170. The method of claim 164, wherein the DNA-damaging a•n is ionizing radiation. 

171. The method of claim 164, wherein the DNA-dama•' g agent is a platinating agent 

independently selected from Cisplatin or Carbopl. 	n. 

172. The method of claim 164, wherein the DN • damaging agent is a Topo II inhibitor 

selected from Etoposide. 

173. The method of claim 162, wherein 	e DNA-damaging agent is an alkyating agent 

selected from Temozolomide. 

174. The method of claim 164, 	ierein the DNA-damaging agent is independently 

selected from one or mo cr of the following: Cisplatin, Carboplatin, gemcitabine, 

Etoposidc, Tcmozolo 	de, or ionizing radiation. 

175. The method of 	. im 174, wherein the additional therapeutic agents are selected 

from one or m, -e of the following: gemcitabine, cisplatin or carboplatin, and 

etoposide. 

176. The r ethod of any one of claims 160-175, wherein said cancer is a solid tumor 

se lo ted from the following cancers: Oral: buccal cavity, lip, tongue, mouth, pharynx; 

or a din: sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma, liposarcoma), 

myxoma, rhabdomyoma, fibroma, lipoma and teratoma; Luna: bronchogenic 

carcinoma (squamous cell or epidermoid, undifferentiated small cell, undifferentiated 

large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma, bronchial adenoma, 

sarcoma, lymphoma, chondromatous hamartoma, mesothelioma; Gastrointestinal: 
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esophagus (squamous cell carcinoma, larynx, adenocarcinoma, leiomyosarcoma, 

lymphoma), stomach (carcinoma, lymphoma, leiomyosarcoma), pancreas (ductal 

adenocarcinoma, insulinoma, glucagonoma, gastrinoma, carcinoid tumors, vipom. , 

small bowel or small intestines (adenocarcinoma, lymphoma, carcinoid tumors 

Karposi's sarcoma, leiomyoma, hemangioma, lipoma, neurofibroma, fibro 	large 

bowel or large intestines (adenocarcinoma, tubular adenoma, villous ade •ma, 

hamartoma, leiomyoma), colon, colon-rectum, colorectal; rectum, Ge 	tourinar 	rac 

kidney (adenocarcinoma, Wilm's tumor [nephroblastoma], lympho' a), bladder and 

urethra (squamous cell carcinoma, transitional cell carcinoma, a ,  enocarcinoma), 

prostate (adenocarcinoma, sarcoma), testis (seminoma, terat• ta, embryonal 

carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, i 	erstitial cell carcinoma, 

fibroma, fibroadenoma, adenomatoid tumors, lipoma);fiver: hepatoma 

(hepatocellular carcinoma), cholangiocarcinoma, h , atoblastoma, angiosarcoma, 

hepatocellular adenoma, hemangioma, biliary pa 	ages.  Bone: osteogenic sarcoma 

(osteosarcoma), fibrosarcoma, malignant fibrr s histiocytoma, chondrosarcoma, 

Ewing's sarcoma, malignant lymphoma (r 	culum cell sarcoma), multiple mycloma, 

malignant giant cell tumor chordoma, o• eochronfroma (osteocartilaginous 

exostoses), benign chondroma, chon,  oblastoma, chondromyxofibroma, osteoid 

osteoma and giant cell tumors• N. 	ous s stem: skull (osteoma, hemangioma, 

granuloma, xanthoma, osteitis 	formans), meninges (meningioma, 

meningiosarcoma, glioma .. s), brain (astrocytoma, medulloblastoma, glioma, 

ependymoma, germino 	. [pinealoma], glioblastoma multiform, oligodendroglioma, 

schwannoma, retinob 	stoma, congenital tumors), spinal cord neurofibroma, 

meningioma, glio 	sarcoma)-  Gynecological/Female: uterus (endometrial 

carcinoma), ce 	rx (cervical carcinoma, pre-tumor cervical dysplasia), ovaries 

(ovarian ca • noma [serous cystadenocarcinoma, mutinous cystadenocarcinoma, 

unclassif d carcinoma], granulosa-thecal cell tumors, Sertoli-Leydig cell tumors, 

dysge 	moma, malignant teratoma), vulva (squamous cell carcinoma, intraepithelial 

car,  noma, adenocarcinoma, fibrosarcoma, melanoma), vagina (clear cell carcinoma, 

uamous cell carcinoma, botryoid sarcoma (embryonal rhabdomyosarcoma), 

fallopian tubes (carcinoma), breast; Skin: malignant melanoma, basal cell carcinoma, 

squamous cell carcinoma, Karposi's sarcoma, keratoacanthoma, moles dysplastic 

nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis, Thyroid gland: papillary 

thyroid carcinoma, follicular thyroid carcinoma; medullary thyroid carcinoma, 
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multiple endocrine neoplasia type 2A, multiple endocrine neoplasia type 2B, familial 

medullary thyroid cancer, pheochromocytoma, paraganglioma; and Adrenal glands: 

neuroblastoma. 

177. The method of claim 176, wherein said cancer is selected from a cancer of t• • lung 

or the pancreas. 

178. The method of claim 177, wherein said cancer is lung cancer. 

179. The method of claim 178, wherein the lung cancer is non-smal cell lung cancer or 

small cell lung cancer. 

180. The method of claim 179, wherein the lung cancer is s• all cell lung cancer and the 

additional therapeutic agents are cisplatin and etopos .e. 

181. The method of claim 179, wherein the lung ca. er is non-small cell lung cancer and 

the additional therapeutic agents are gemcita 	ne and cisplatin. 

182. The method of claim 181, wherein the 	on-small cell lung cancer is squamous non- 

small cell lung cancer. 

183. The method of any one of clai. s 160-175, wherein said cancer is selected from lung 

cancer, head and neck cance 	pancreatic cancer, gastric cancer, or brain cancer. 

184. The method of any on' of claims 160-175, wherein said cancer is selected from non- 

small cell lung cane: 	small cell lung cancer, pancreatic cancer, biliary tract cancer, 

head and neck ca 	cr, bladder cancer, colorectal cancer, glioblastoma, esophageal 

cancer, breast , .ncer, hepatocellular carcinoma, or ovarian cancer. 

185. The 	hod of claim 184, wherein the cancer is breast cancer and the additional 

then 	eutic agent is cisplatin. 

:. The method of claim 185, wherein the cancer is triple negative breast cancer. 

187. The method of claim 168, wherein the additional therapeutic agent is Gemcitabine 

and the cancer is pancreatic cancer. 
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188. A method of treating pancreatic cancer comprising administering to a patient a 

compound of a compound of any one of claims 1-158 in combination with an 

additional therapeutic agent selected from Gemcitabine, radiation therapy, or bo 

Gemcitabine and radiation therapy together. 

189. A method of increasing the sensitivity of pancreatic cancer cells to a c. cer therapy 

selected from chemotherapy or radiation therapy by administering to 	patient a 

compound of any one of claims 1-158. 

190. The method of claim 189, wherein the chemotherapy is gen 	i abine. 

191. The method of claim 189, wherein the cancer therapy 	gemcitabine. 

192. The method of claim 189, wherein the cancer the 	y is radiation. 

193. The method of claim 181, wherein the cance therapy is gemcitabine and radiation. 

194. A method of inhibiting phosphorylatiot .f Chk1 (Ser 345) in a pancreatic cancer 

cell comprising administering a comp• nd of any one of claims 1-159 in combination 

with gemcitabine (100 nM) and/or adiation (6 Gy). 

195. A method of sensitizing pan,  eatic cancer cells to chemoradiation by administering 

a compound of any one of 	aims 1-158 in combination with chemoradiation. 

196. The method of clai 	66, wherein the chemoradiation is gemcitabine and radiation. 

197. A method of ra' osensitizing hypoxic pancreatic cancer cells by administering a 

compound of ny one of claims 1-158 in combination with radiation therapy. 

198. A metl 	d of sensitizing hypoxic pancreatic cancer cells by administering a 

comp 	nd of any one of claims 1-158 in combination with chemotherapy. 

199. he method of any one of claims 195-198 wherein said cancer cell is a PSN-1, 

MiaPaCa-2 or PancM cancer cell. 
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200. A method of disrupting damage-induced cell cycle checkpoints by administering a 

compound of any one of claims 1-158 in combination with radiation therapy and/or 

gemcitabine. 

201. A method of inhibiting repair of DNA damage by homologous recombinatio 	in a 

pancreatic cancer cell by administering a compound of any one of claims 	156 in 

combination with radiation therapy and/or gemcitabine. 

202. The method of any one of claims 195-201 wherein the compouni rs administered to 

a patient. 

203. The method of any one of claims 196-201 wherein the c 	pound is administered to 

a pancreatic cancer cell. 

204. The method of claim 203, wherein the pancreati 	ancer cells are derived from a 

pancreatic cell line selected from PSN-1, MiaP 	a-2 or Pane-1. 

205. A method of treating non-small cell lun: 	ancer comprising administering to a 

patient a compound of any one of clai 	1-158 in combination with one or more 	of the 

following additional therapeutic ag 	ts: Cisplatin or Carboplatin, Etoposide, and 

ionizing radiation. 

206. A method of promoting ce 	death in cancer cells comprising administering to a 

patient a compound of al 	one of claims 1-158. 

207. A method of prey 	ling cell repair from DNA damage comprising administering to a 

patient a compo 	d of any one of claims 1-158. 

208. A method if inhibiting ATR in a biological sample comprising the step of 

contacti _ a compound of any one of claims 1-158 with said biological sample. 

209. TI 	method of claim 208, wherein said biological sample is a cell. 

21 	. A method of sensitizing cells to DNA damaging agents comprising administering to 

a patient a compound of any one of claims 1-158. 
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211. The method of any one of claims 161-210, wherein said cell is a cancer cell having 

defects in the ATM signaling cascade. 

212. The method of claim 211, wherein said defect is altered expression or activity r 	one 

or more of the following: ATM, p53, CHK2, MREI I, RAD50, NBSI, 53BP 

MDCI, H2AX, MCPHI/BRIT1, CTIP, or SMC1. 

213. The method of claim 211, wherein said defect is altered expression 	activity of one 

or more of the following: ATM, p53, CHK2, MRE11, RADS°, N: 1, 53BP1, MDC1 

or H2AX. 

214. The method of any one of claims 160-210, wherein said , •ll is a cancer cell 

expressing DNA damaging oncogenes. 

215. The method of claim 214, wherein said cancer c. 	has altered expression or activity 

of one or more of the following: K-Ras, N-Ras 	Ras, Raf, Myc, Mos, E2F, Cdc25A, 

CDC4, CDK2, Cyclin E, Cyclin A and Rb. 

216. The method of any one of claims 161 	10, wherein said cancer, cancer cell, or cell 

has a defect in a base excision repai protein. 

217. The method of claim 216, wl 	ein the base excision repair protein is UNG, SMUG1, 

MBD4, TDG, OGG1, MY 	TH1, MPG, NEIL1, NEIL2, NEIL3 (DNA 

glycosylases); APE1, AP X2 (AP endonucleases); LIGI, LIG3 (DNA ligases I and 

III); XRCC I (LIG3 a• essory); PNK, PNKP (polynucleotide kinase and 

phosphatase); PA 	1, PARP2(Poly(ADP-Ribose) Polymerises); PoIB, PoIG 

(polymerases); 	Ni (endonuclease) or Aprataxin. 

218. The metl 	d of claim 217, wherein the base excision repair protein is PARP I , 

PARP2 lir PolB. 

219. T e method of claim 218, wherein the base excision repair protein is PARP I or 

ARP2. 

220. The method of any one of claims 161-219, further comprising administering to said 

patient an additional therapeutic agent wherein said agent inhibits or modulates a base 

excision repair protein. 
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221. The method of claim 220, wherein the base excision repair protein is selected from 

UNG, SMUGI, MBD4, TDG, OGG1, MYH, NTHI, MPG, NEIL1, NEIL2, NEIL3 

(DNA glycosylases); APE1, APEX2 (AP endonucleases); LIGI, LIG3 (DNA li 	es I 

and III); XRCC I (LIG3 accessory); PNK, PNKP (polynucleotide kinase and 

phosphatase); PARP1, PARP2 (Poly(ADP-Ribose) Polymerases); PoIB, P,  G 

(polymerases); FEN1 (endonuclease) or Aprataxin. 

222. The method of claim 221, wherein the base excision repair prose'is selected from 

PARP I , PARP2, or PolB. 

223. The method of claim 222, wherein the base excision rep. 	protein is selected from 

PARP1 or PARP2. 

224. The method of claim 213, wherein said agent is 	ected from Olaparib (also known 

as AZD2281 or KU-0059436), Iniparib (also k r wn as BSI-201 or SAR240550), 

Veliparib (also known as ABT-888), Rucat .rib (also known as PF-01367338), CEP- 

9722, INO-1001, MK-4827, E7016, B 	673, or AZD2461. 

223.A process for preparing a compoun 	of formula I-A: 

NH 	0 

N 	
N 
H 

R4  $ 
//

N 

R1  

I-A 

comprising re. ling a compound of formula 6: 

NH2 0 
N=N 

/ 
N 

S /71 
R1  

6 

under suitable conditions to form an amide bond, wherein .1, RI, R2, R3, and R4  are as 

defined in claims 1-158. 
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224.The process of claim 223, further comprising the step of preparing a compound of 

formula 6: 

NH2  0  
N=N 

/ N 
S ill 

Rl  

6 

by reacting a compound of formula 5: 

NH2  

/ 	OH 
N 

/ 

RI 

_ 

under suitable conditions to form 	activated ester. 

225.A process for preparing a corn,  and of formula I-A: 

NH2  

: / 	N 
N 	H 	R3  
S /7 	R4  

RI  

1-A 

compri 	g reacting a compound of formula 5: 

NH2  

/ 	OH 
N 

/I
N 

RI  

5 
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under suitable conditions to form an amide bond, wherein RI , R2, R3, and R4  are 

defined in claims 1-158. 

as 

226.The process of any one of claims 223-225, further comprising the step of prepa 

compound of formula 5: 

ig 

NH2  

/ 	OH 
N 
S 

ii
N 

R1  

5 

by reacting a compound of formula 4: 

NH2  

N 
N  i 	

- 

// 

R1  

4 

under suitable deprotection , nditions. 

227.The process of claim 226 	u her comprising the 

formula 4: 

step of preparing a compound of 

NH2  0  

N 	/ 	0-All 
i‘l 
S it 

W 

4 

.y reacting a compound of formula 3: 

NH2  

N / / 	-All 
Hk 

NH2  

a 
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3 

under suitable condensation conditions to form a pyrimidine ring. 

228.The process of claim 227, further comprising the step of preparing 

formula 3: 

the compou of 

NH2  

N 	/ 	-All 
HN 

NH2 

3 

by reacting a compound of formula 2: 

0 
NC 	0-All 

I-12N 	cCI3  

2 

under suitable condensation conditi s s to form a pyrazole ring. 

229.The process of claim 228, furthe comprising the step of preparing 

formula 2: 

a compound of 

0 
NC 	0- All 

H2N 	CCI3  

2 

by reactin 	compound of formula 1: 

0 
NC.„........11-

0All 

1 

under suitable anion condensation conditions. 
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230.The process of any one of claims 223, wherein RI  is independently selected from 

halo or —CH2CN. 

231.The process of claim 230, wherein RI  is independently selected from fluoro or 

chloro. 

232. The process of claim 223, wherein suitable conditions for forming an a 	de bond 

comprise reacting the compound of formula 6 with a substituted 3-am 	opyridine in 

an aprotic solvent in the presence of heat. 

233.The process of claim 232, wherein the aprotic solvent is select' 	from NMP, 

pyridine, or DMF. 

234.The process of claim 232, wherein the aprotic solvent i • optionally substituted 

pyridine. 

235.The process of any one of claims 232-234, whe 	in the reaction is carried out at a 

temperature of at least 80°C. 

236.The process of claim 235, wherein the r,  action is carried out at a temperature of at 

least 100°C. 

237. The process of any one of Oa' 	. 224, wherein suitable conditions for forming the 

activated ester comprises rea,  mg the compound of formula 5 with an amide 

coupling agent in the pres i ce of an organic base. 

238.The process of claim 	7, wherein the organic base is an aliphatic amine. 

239.The process of cl 	m 238, wherein the organic base is independently selected from 

DIPEA or trie 	ylamine. 

240.The proc .s of any one of claims 237-239, wherein the amide coupling agent is 

indepe dently selected from EDCI, TBTU, TCTU, HATU, T3P, or COMU. 

241.T • process of claim 240, wherein the amide coupling agent is independently 

elected from TBTU or TCTU. 

42.The process of claim 241, wherein the amide coupling agent is TCTU. 
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243.The process of claim 226, wherein suitable hydrolytic conditions comprise reacting 

the compound of formula 4 with a silane in the presence of a metal catalyst. 

244.The process of claim 243, wherein the silane is phenylsilane. 

245.The process of claim 244, wherein the metal catalyst is a palladium catalyst  

246.The process of claim 245, wherein the metal catalyst is Pd(PPh3)4. 

247.The process of claim 226, wherein suitable hydrolytic conditions c' 	prise reacting 

the compound of formula 4 with an aqueous alkali. 

248.Thc process of claim 247, wherein the aqueous alkali is ind ,  I ndently selected from 

LiOH, NaOH, or KOH. 

249. The process of claim 227, wherein suitable conden • tion conditions for forming a 

pyrimidine ring comprise reacting the compound 1f formula 3 with a 1,3-

dielectrophilic species in the presence of a so! ent. 

250.The process of claim 249, wherein the 1, 	dielectrophilic species is 1,3-dialdehyde or 

3-(diallcylamino)-prop-2-enal. 

251.The process of any one of claims 	9 or 250, wherein the solvent is selected from 

DMF or DMSO. 

252.The process of claim 249, 	herein the 1,3-dielectrophilic species is generated in situ 

from a protected 1,3-di,  ectrophilic species. 

253.The process of cla 	252, wherein the 1,3-dielectrophilic species is generated from a 

ketal in the pre, 	ce of a sulfonic acid. 

254.The proces of claim 253, wherein the sulfonic acid is PTSA. 

255.The pr' ess of claim 228, wherein suitable condensation conditions for forming a 

py • , ole ring comprise reacting the compound of formula 2 with a hydrazine or 

I 'drazine hydrate in the presence of an aprotic solvent under basic conditions. 

6.The process of claim 255, wherein the aprotic solvent is DMF. 

257.The process of claim 255, wherein the basic conditions comprise reacting the 

compound of formula 2 in the presence of potassium acetate or sodium acetate. 
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258. The process of claim 229, wherein suitable anion condensation conditions comprise 

1) reacting the compound of formula 1 with a base, in the presence of a solvent, to 

generate the anion of the compound of formula 1; and 2) reacting the anion of the 

compound of formula 1 with trichloroacetonitrile. 

259.The process of claim 258, wherein the base is potassium acetate. 

260.The process of claim 258, wherein the solvent is an alcohol. 

261.The process of claim 260, wherein the solvent is isopropylalcoho 

262.A process for preparing a compound of formula I-A: 

NH2  0  
Rz 

/ 	N 
N 	H 
,„  
. 
	R4  

/7 

R1  

I-A 

comprising reacting a compound of fo - mla 9: 

NH 

/ 
H • 	H 

NH2 	R4  

9 

under suitable cond. sation conditions to form a pyrimidine ring, 

and R4  are as def ed in claims 1-156. 

wherein RI , R2, R3  

263.The process o • claim 262, further comprising the step of preparing 

formula 9: 

a compound of 

NH2  0  

N ' , 	/ 	N 
HN 	H 

NH2 	R4  

9 

by reacting a compound of formula 8: 
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NC 
\ 

H 
R4  

8 

under suitable condensation conditions to form a pyrazole ring. 

264.The process of claim 263, further comprising the step of 

formula 8: 

preparing a cii pound of 

0 	N R2 
NC 

N 
H 	Ra 

R4  

8 

by reacting a compound of formula 7: 

O 
NC 

"H  

under suitable conditions to form a 	amide bond. 

265. A process of preparing a comp. i nd of formula 1-G-32: 

.0. 
 

N--- "CF 
H N --- 	... 

N.-----  
F 

ON"'.%'-i 
N„ n  

6 

1-G-32 

mmising the step of reacting the compound of formula 29: 
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N,... NH2  0 	""" , ..., 
N"---  --.'rsT 
H N --- 	.... 

/ 	**------- 
.*--- 0 	OH 

29 

with a compound of formula 25: 

H 

( ) 
N 

25 

under suitable conditions to form an amide b,  id. 

266.The process of claim 265, further compr .mg the step 

formula 29: 

of preparing the compound of 

NH 	0 	c"-"N  1 

Ne.....--r-F 
/ 	H 

N .- 	---.. 
S ill 

P 
-P•••• 0 	OH 

29 

by reacting ie compound of formula 28: 
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NH2  0 	"*N1 

N"'" CF 
/ 	H N 

S. 	
......N,, 

11 
."------ 

F 
<5....., 

0 

28 

0 

under suitable deprotection conditions to form the carboxylic a,  d. 

267.The process of claim 266, further comprising the 

formula 28: 

step of p 	paring a compound of 

NH2  0 	c'..-N -s% 

N"--tk.-  
H N 

/71 	
40  

F 
0 	0 

28 

by reacting the compound 	formula 6a*: 

NH2 0 	N=N 

0-N 
 

% 	, 
N 

/7 CI 

F 

6a* 

w 	a compound of formula 27: 
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N 

,..... 
1-12N -F 

(N.,. 

1%,.../ 

..-... 0 	0"..k.  
27 

under suitable conditions to form an amide bond. 

268.The compound of claim 265, wherein suitable conditions for fo 	-ling the amide bond 

comprise reacting the compound of formula 29 with the co I I ound of formula 25 in 

the presence of an amide coupling partner, an aprotic sol 	nt, and a base. 

269.The compound of claim 268, wherein the aprotic sol •nt is independently selected 

from NMP, DMF, or tetrahydrofuran. 

270.The process of claim 269, wherein the apron. solvent is tetrahydrofuran. 

271.The process of claim 269, wherein the b. e is an aliphatic amine. 

272.The process of claim 271, wherein t 	base is D1PEA. 

273.The process of any one of clai 	. 268-272, wherein the amide coupling partner is 

independently selected from 	BTU or TCTU. 

274.The process of claim 27 	wherein the amide coupling partner is TCTU. 

275.The process of clai 	266, wherein suitable deprotection conditions comprise reacting 

the compound o 	ormula 28 with an acid in the presence of a solvent. 

276.The process if claim 275, wherein the acid is HCI. 

277.The p • ess of claim 276, wherein the solvent is 1,4-dioxane. 

278.Th: process of claim 267, wherein the suitable conditions for forming the amide 

and comprise reacting the compound of formula 6a* with the compound of formula 

27 in an aprotic solvent under heat. 

279.The process of claim 278, wherein the aprotic solvent is independently selected from 

NMP, pyridine, or DMF. 
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280.The process of claim 279, wherein the aprotic solvent is pyridine. 

281.The process of any one of claims 278, wherein the reaction is carried 

temperature of at least 80°C. 

out at a 

282.A process of preparing a compound of formula 27: 

N --- 	::,„, 

F 
 "Th

,....  
rNH2  

N --- 	̂-, 

N....," 

....---„  
oak 

 

27 

comprising the step of reacting a compound of for r la 26: 

N.k,, 

Fm: 
N 

/04  

1 

26 

under suitable condition 	o form an amine. 

283. The process of clai • 	82, further comprising the step 

formula 26: 

of preparing a compound of 

N 

,.., 
F 	Br 

N 
e"' 	%... 

''',..." 	1 	
_ 

'''''• 
0 	0.•< 

 

26 

by 1) reacting a compound of formula 18: 
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FBr 

CI 

18 

under suitable halogen exchange conditions to generate the compound 	formula 32 

F 	Br 

 

32 	, and 

2) reacting the compound of formula 32: 

N,,, 

F"..."-.Nr-- 	'B- 

F 

with a compound of formula 22: 

H 
N ." 	%.... 

HCI 

OHO"-k 

22 

under suita 	e displacement conditions. 

284. The pr' ess of claim 282, further comprising the step of preparing a compound of 

for 	4 la 18: 

N --- 	....-s  
...., 

F-ry--Br 
CI 

18 
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by reacting the compound of formula 31: 

N --- 	-,:z.. 
,,. 

F----%'<----- 	N'er 

31 

under suitable halogenation conditions. 

285. A compound having the structure I-G-32: 

H2N 

NIT O 

N, 
Nt* 
H H 

19 

N --- 	-. 

F ..--- 0 	N"--%  

I- 	32 

or a pharmaceutically acceptable s t. 
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Claims 

1. 	A compound having the formula I: 

NH2  0 	
N 

1 	
R2 

i\i‘O 	 R3 
a 

 

N 	4 

RI 	R9  

I 

or a pharmaceutically acceptable salt thereof, wherein: 

R1  is independently selected from —C(J1)2CN, halo, —(L)k—W, or M; 

R9  is independently selected from H, —C(J1 )2CN, halo, —(L)k—W, or M; 

J1  is independently selected from H or Ci.2alkyl; or 

two occurrences of J1  ,together with the carbon atom to which they are attached, form a 3-4 
membered optionally substituted carbocyclic ring; 

k is 0 or 1; 

M and L are a Chsaliphatic wherein up to three methylene units are optionally replaced with -0-, 
-NR-, -C(0)-, or -S(0)11-, each M and L1  is optionally substituted with 0-3 occurrences of tm; 

tm  is independently selected from halo, -CN, or a Cmaliphatic chain wherein up to two 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)n-; 

W is independently selected from a 3-7 membered fully saturated, partially unsaturated, or 

aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen or sulfur; or an 

7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 

heteroatoms selected from oxygen, nitrogen, or sulfur; wherein W is optionally substituted with 

0-5 occurrences of Jw; 

Jw  is independently selected from -CN, halo, -CF3; a ClAaliphatic wherein up to two methylene 
units are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)n-; or a 3-6 membered non-

aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

412 



R2  is independently selected from H; halo; -CN; NH2; a Ci _2allcyl optionally substituted with 0-3 

occurrences of fluoro; or a Ci.3aliphatic chain wherein up to two methylene units of the aliphatic 

chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)11; 

R3  is independently selected from H; halo; ClAalkyl optionally substituted with 1-3 occurrences 

of halo; C3Acycloalkyl; 3-4 membered heterocyclyl; -CN; or a C i.3aliphatic chain wherein up to 

two methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or — 

S(0)11; 

N 	A )R4  , wherein 	 selected 	a 	membered is 	 Ring A is independently 	from 	3-7 	fully 

saturated, partially unsaturated, or aromatic monocyclic ring having 1-3 heteroatoms selected 

from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturated, partially unsaturated, or 
aromatic bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R4  
is optionally substituted with 0-5 occurrences of JQ; 

P is independently selected from —CN; halo; =0; Q2; or a Cl _saliphatic chain wherein up to three 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)„-; 

each occurrence of JQ is optionally substituted by 0-3 occurrences of f; or 

two occurrences of JQ on the same atom, taken together with the atom to which they are joined, 

form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

wherein the ring formed by two occurrences of JQ is optionally substituted with 0-3 occurrences 

of Jx; or 

two occurrences of JQ, together with Ring A, form a 6-10 membered saturated or partially 

unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, partially unsaturated, or 
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from —CN; halo; =0; —►0; Q3; or a Ci,6aliphatic chain wherein up to 
three methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 

S(0)„-; each JR  is optionally substituted with 0-3 occurrences of JT; or 

two occurrences of JR  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; wherein 

the ring formed by two occurrences of JR is optionally substituted with 0-3 occurrences of Jx; or 

two occurrences of JR, together with Q2, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 
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Q3 
• Q is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring having 

0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or an 7-12 membered fully saturated, 

partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from oxygen, 

nitrogen, or sulfur; 

Jx  is independently selected from-CN; =0; halo; or a Chaliphatic chain wherein up to two 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -8(0)„-; 

JT  is independently selected from halo, -CN; =0; -OH; a C1.6aliphatic chain wherein up to two 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -8(0),1-; 

or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; each occurrence ofJT  is optionally substituted with 0-3 occurrences ofJm; or 

two occurrences of JT  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

two occurrences off, together with Q3, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 

Jm  is independently selected from halo or Choaliphatic; 

n is 0, 1 or 2; and 

R is independently selected from H or CiAaliphatic. 

2. The compound of any one of claims 1, wherein R9  is H. 

3. The compound of any one of claims 1-2, wherein R9  is M. 

4. The compound of claim 3, wherein M is a Ch8aliphatic wherein up to three methylene 

units are optionally replaced with -0- or -NR-. 

5. The compound of claim 4, wherein, M is C14alkyl, -(Cialky1)0(Ch3aliphatic), -(C1. 

3alkyl)OH, -0(C halkyl)N(C1.2alkyl)2, -NH(Ci alkyl), or -(Chalkyl)NH(Chalkyl). 

6. The compound of claim 5, wherein M is Chalky]. 

7. The compound of any one of claims 4-6, wherein .11-m  is halo. 

8. The compound of any one of claims 1-2, wherein R9  is -(L')k-W. 
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9.  The compound of claim 8, wherein k is O. 

10.  The compound of claim 8, wherein k is 1. 

11.  The compound of claim 10, wherein Lisa Ci_saliphatic wherein up to three methylene 

units are optionally replaced with -0- or -NR-. 

12.  The compound of claim 11, wherein L is -0-, -O(C1-4aliphatic)-, or -NR(C1.3alkyl)-. 

13.  The compound of any one of claims 8-12, wherein W is a 3-7 membered fully saturated, 

partially unsaturated, or aromatic monocyclic ring having 0-3 heteroatoms selected from 

oxygen, nitrogen or sulfur. 

14.  The compound of claim 13, wherein W is a 3-7 membered heterocyclyl. 

15.  The compound of claim 14, wherein 

piperidinyl, piperazinyl, oxetanyl, or 

W is independently selected from pyrrolidinyl, 

azetidinyl. 

16.  The compound of any one of claims 8-12, wherein W is a 7-12 membered fully saturated, 

partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from 

oxygen, nitrogen, or sulfur. 

17.  The compound of any one of claims 8-16, wherein Jw  is selected form Ch3alkyl or CF3. 

18.  The compound of any one of claims 8-16, wherin two occurrences of Jw  on the same 

atom, together with atom to which they are joined, form a 3-6 membered ring having 0-2 

heteroatoms selected from oxygen, nitrogen, or sulfur. 

19.  The compound of claim 18, wherein the ring formed by the two occurrences ofJw  on the 

same atom is oxetanyl. 

20.  A compound having the formula I-A: 
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NH2  0 	N 
1 	

R2 

R3 
. 	/ 	H 	

4 N 

/ 

R1  

I-A 

or a pharmaceutically acceptable salt thereof, wherein: 

R1  is independently selected from fluoro, chloro, or —C(J1)2CN; 

J1  is independently selected from H or Ci.2alkyl; or 

two occurrences of .11  ,together with the carbon atom to which they are attached, form a 3-4 
membered optionally substituted carbocyclic ring; 

R2  is independently selected from H; halo; -CN; NH2; a C i.2alkyl optionally substituted with 0-3 
occurrences of fluoro; or a Ci _3aliphatic chain wherein up to two methylene units of the aliphatic 
chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)n; 

R3  is independently selected from H; halo; C jAalkyl optionally substituted with 1-3 occurrences 
of halo; C34cycloalkyl; -CN; or a Ci _3aliphatic chain wherein up to two methylene units of the 

aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)n; 

7.- Hi A 

R4  is 	\---. 	, wherein Ring A is independently selected from a 3-7 membered fully 

saturated, partially unsaturated, or aromatic monocyclic ring having 1-3 heteroatoms selected 

from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturated, partially unsaturated, or 

aromatic bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R4  
is optionally substituted with 0-5 occurrences of P; 

JQ is independently selected from —CN; halo; =0; Q2; or a Ci.saliphatic chain wherein up to three 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)„-; 
each occurrence of JQ is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of JQ on the same atom, taken together with the atom to which they are joined, 

form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

wherein the ring formed by two occurrences of JQ is optionally substituted with 0-3 occurrences 

of Jx; or 
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two occurrences of JQ, together with Ring A, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, partially unsaturated, or 

aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from —CN; halo; =0; —*0; Q3; or a Ciallphatic chain wherein up to 
three methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or - 
S(0)„-; each JR  is optionally substituted with 0-3 occurrences of JT; or 

two occun-ences of JR  on the same atom, together with the atom to which they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; wherein 

the ring formed by two occurrences of JR  is optionally substituted with 0-3 occurrences ofJx; or 

two occurrences of JR, together with Q2, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 

Q3 
• is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring having 

0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or an 7-12 membered fully saturated, 

partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from oxygen, 
nitrogen, or sulfur; 

Jx  is independently selected from -CN; =0; halo; or a C i_oliphatic chain wherein up to two 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)„-; 

JT  is independently selected from halo, -CN; =0; a Choliphatic chain wherein up to two 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)„-; 

or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; each occurrence of JT  is optionally substituted with 0-3 occurrences ofJm; or 

two occurrences of JT  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

two occurrences of Jr, together with Q3, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 

Jm  is independently selected from halo or C1.6aliphatic; 

R is independently selected from H or Ci4aliphatic. 

n is 0, 1 or 2; and 
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21. A compound having the formula I-A: 

NHp 0 	i
N 
	

R2  

I „...y..., R
3  

N I 	4  

/ 

RI 

I-A 

or a pharmaceutically acceptable salt thereof, wherein: 

R I  is independently selected from fluoro, chloro, or —C(J I)2CN; 

J' is independently selected from H or Cislkyl; or 

two occurrences of .14  ,together with the carbon atom to which they are attached, form a 3-4 
membered optionally substituted carbocyclic ring; 

R2  is independently selected from H; halo; -CN; NH2; a Ci_2alkyl optionally substituted with 0-3 
occurrences of fluoro; or a Ci_3aliphatic chain wherein up to two methylene units of the aliphatic 
chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)n; 

R3  is independently selected from H; halo; Ci.4alkyl optionally substituted with 1-3 occurrences 
of halo; C34cycloalkyl; -CN; or a Ci_3aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0),,; 

NOR4  is SS 	 , wherein Ring A is independently selected from a 3-7 membered fully 

saturated, partially unsaturated, or aromatic monocyclic ring having 1-3 heteroatoms selected 

from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturated, partially unsaturated, or 

aromatic bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R4  
is optionally substituted with 0-5 occurrences of JQ; 

JQ is independently selected from —CN; halo; =0; Q2; or a Ci.saliphatic chain wherein up to three 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)1; 
each occurrence of JQ is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of JQ on the same atom, taken together with the atom to which they are joined, 

form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

wherein the ring formed by two occurrences of JQ  is optionally substituted with 0-3 occurrences 
of Jx; or 
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two occurrences of JQ, together with Ring A, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, partially unsaturated, or 
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 

heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from —CN; halo; =0; Q3; or a Ci _naliphatic chain wherein up to three 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)n-; 
each JR  is optionally substituted with 0-3 occurrences of JT; or 

two occurrences of JR  on the same atom, together with the atom to which they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; wherein 

the ring formed by two occurrences of JR  is optionally substituted with 0-3 occurrences of Jx; or 

two occurrences of JR, together with Q2, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 

Q3   is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring having 

0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or an 7-12 membered fully saturated, 

partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from oxygen, 
nitrogen, or sulfur; 

Jx  is independently selected from -CN; halo; or a Ci4aliphatic chain wherein up to two 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)n-; 

JT  is independently selected from -CN; =0; -OH; a Chnaliphatic chain wherein up to two 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)S; 
or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; each occurrence of JT  is optionally substituted with 0-3 occurrences of Jm; or 

two occurrences of JT  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurrences of JT, together with Q3, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 

JM  is independently selected from halo or C i.naliphatic; 

n is 0, 1 or 2; and 

R is independently selected from H or Cmaliphatic. 
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22. A compound having the formula I-A: 

NH2  0 	-:---
NR2 

I „....t.„..  R3  
/ 	

4 N 

/ 

R1  

I-A 

or a pharmaceutically acceptable salt thereof, wherein: 

R I  is independently selected from fluoro, chloro, or —C(.11 )2CN; 

J1  is independently selected from H or Ci_2alkyl; or 

two occurrences of J1  ,together with the carbon atom to which they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R2  is independently selected from H; chloro; NH2; or a Ci_2alkyl optionally substituted with 
fluoro; 

R3  is independently selected from H; chloro; fluoro; CiAalkyl optionally substituted with 1-3 
occun-ences of halo; C3.4cycloalkyl; or -CN; 

r EN  A 

R4  is 	\--- 	- 	, wherein Ring A is independently selected from a 3-7 membered fully 

saturated, partially unsaturated, or aromatic monocyclic ring having 1-3 heteroatoms selected 

from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturated, partially unsaturated, or 

aromatic bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R4  
is optionally substituted with 0-5 occurrences of JQ; 

JQ is independently selected from halo; =0; Q2; or a Ci_saliphatic chain wherein up to two 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -S-, -C(0)-, or - 
S(0)n-; each occurrence of JQ is optionally substituted by 0-3 occun-ences of JR; or 

two occurrences of JQ on the same atom, taken together with the atom to which they are joined, 

form a 3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

wherein the ring formed by two occurrences of J° is optionally substituted with 0-3 occur-ences 
of Jx; or 
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two occurrences of JQ, together with Ring A, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

Q2  is independently selected from a 3-7 membered fully saturated, partially unsaturated, or 

aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or 

an 8-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 

heteroatoms selected from oxygen, nitrogen, or sulfur; 

JR  is independently selected from halo; =0; 0; a 3-7 membered fully saturated, partially 

unsaturated, or aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, 

nitrogen, or sulfur; or a Cj4aliphatic chain wherein up to two methylene units of the aliphatic 
chain are optionally replaced with -0-, -NR-, -S-, -C(0)-, or -S(0)„-; each JR  is optionally 
substituted with 0-3 occurrences of JT; or 

two occurrences of JR  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; wherein 
the ring formed by two occurrences of JR  is optionally substituted with 0-3 occurrences of Jx; or 

two occurrences off, together with Q2, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; 

Jx  is independently selected from halo or a Chaliphatic chain wherein up to two methylene units 
of the aliphatic chain are optionally replaced with -0-, -NR-, -S-, -C(0)-, or -S(0),r; or 

JT  is independently selected from a Ci_oliphatic or a 3-6 membered non-aromatic ring having 0- 

2 heteroatoms selected from oxygen, nitrogen, or sulfur; each occurrence of JT  is optionally 
substituted with 0-3 occurrences of Jm; 

Jm  is independently selected from halo or Ci_6aliphatic; 

n is 1 or 2; and 

R is independently selected from H or ClAaliphatic. 

23. The compounds of any one of claims 1-22, wherein RI  is fluoro. 

24. The compounds of any one of claims 1-22, wherein RI  is —CH2CN, -C(CH3)2CN or — 

CH(C,_2alkyl)CN. 

25. The compound of any one of claims 1-22, wherein R' is chloro. 

26. The compound of any one of claims 1-25, wherein R2  is independently selected from — 

CF3, -NH(C1 _2alkyl), chloro, or H. 
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27. The compound of claim 26, wherein R2  is H. 

28. The compound of claim 26, wherein R2  is -chloro. 

29. The compound of any one of claims 1-28, wherein R3  is independently selected from H, 

chloro, fluoro, CHF2, -CN, cyclopropyl, or Ci4alkyl. 

30. The compound of claim 29, wherein R3  is independently selected from H, chloro, or 

fluoro. 

31. The compound of claim 30, wherein R3  is H. 

32. The compound of claim 30, wherein R3  is chloro. 

33. The compound of claim 30, wherein R3  is fluoro. 

34. The compound of claim 1, wherein Ring A is a is a 3-7 membered fully saturated, 

partially unsaturated, or aromatic monocyclic ring having 1-3 heteroatoms selected from 

oxygen, nitrogen or sulfur. 

35 The compound of claim 34, wherein Ring A is a 3-7 membered heterocyclyl. 

36 The compound of claim 35, wherein Ring A is independently selected from pyrrolidinyl, 

piperidinyl, azepanyl, pyrazolidinyl, isoxazolidinyl, oxazolidinyl, thiazolidinyl, 

imidazolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 1,3-oxazinanyl, 1,3-

thiazinanyl, dihydropyridinyl, dihydroimidazolyl, 1,3-tetrahydroprimidinyl, 

dihydropyrimidinyl, 1,4-diazepanyl, 1,4-oxazepanyl, 1,4-thiazepanyl, and azetidinyl. 

37 The compound of claim 36, wherein Ring A is independently selected from piperidinyl, 

piperazinyl, 1,4-diazepanyl, thiomorpholinyl, pyrrolidinyl, azepanyl, moipholinyl. 

38 The compound of claim 37, wherein Ring A is independently selected from piperazinyl 

or piperidinyl. 
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39 The compound of claim 34, wherein Ring A is a 5 membered heteroaryl. 

40 The compound of claim 39, wherein Ring A is independently selected from pyrrolyl, 

imidazolyl, pyrazolyl, 1,2,3-triazolyl, or 1,2,4-triazolyl. 

41 The compound of claim 40, wherein Ring A is independently selected from pyrazolyl or 

imidazolyl. 

42 The compound of claim 1, wherein Ring A is an 7-12 membered fully saturated, partially 

unsaturated, or aromatic bicyclic ring having 1-5 heteroatoms selected from oxygen, 

nitrogen, or sulfur. 

43 The compound of claim 42, wherein Ring A is independently selected from 

octahydropyrrolo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,2-a]pyridinyl, octahydro- 

1F1-pyrazino[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,5-a]pyrazinyl, 2,5-

diazabicyclo[4.1.0]heptane, or octahydropyrazino[2,1-c][1,4]oxazinyl. 

44 The compound of any one of claims 1-41, wherein JQ is Ci_8aliphatic chain wherein up to 

two methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, or - 

C(0)-. 

45 The compound of claim 44, wherein JQ is independently selected from -0-, -C(0)-, - 

S(0)2-, C i _4  alkyl, -(CoAalkyl)NH2, -(Co4alkyl)NH(C malkyl), -(CoAalkyl)N(C 1 4alky1)2, - 

(C04alky1)0H, -(Co4alkyl)0(C 1  _alkyl), -C(0)OH, -S(0)2N(C1,3alkyl)-, -C(0)(CiAalkyl)- 

, -(0)C(C 1  “talkyl)N(C 1  _2alky1)2  or -C(0)0(C1Aalkyl). 

46 The compound of claim 45, wherein .1Q is CiAalkyl, -0-, or -C(0)- . 

47 The compound of any one of claims 1-43, wherein JQ is Q2.  

48 The compound of claim 47, wherein Q2  is a 3-7 membered heterocyclyl or carbocyclyl; 

the heterocyclyl having 1-3 heteroatoms selected from oxygen, nitrogen, or sulfur. 
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49 The compound of claim 48, wherein Q2  is independently selected from selected from 

oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, cyclopropyl, azetidinyl, pyrrolidinyl, 

piperazinyl, cyclobutyl, thiomorpholinyl, or morpholinyl. 

50 The compound of claim 49, wherein Q2  is independently selected from oxetanyl, 

tetrahydropyranyl, or tetrahydrofuranyl. 

51 The compound of claim 50, wherein Q2  is oxetanyl. 

52 The compound of claim 51, wherein Q2  is a 7-12 membered fully saturated, partially 

unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from oxygen, 

nitrogen, or sulfur. 

53 The compound of claim 52, wherein Q2  is independently selected from 5,6,7,8-

tetrahydroimidazo[1,5-a]pyrazinyl or 5,6,7,8-tetrahydroimidazo[1,2-a]pyrazinyl 

54 The compound of any one of claims 1-38, wherein two occurrences of JQ, together with 

Ring A, form a bridged ring system. 

55 The compound of any one of claims 1-43, wherein JQ is =0. 

56 The compound of any one of claims 44-54, wherein JR  is a 3-6 membered heterocyclyl 

having 1-3 heteroatoms selected from oxygen, nitrogen, or sulfur. 

57 The compound of claim 56, wherein JR  is independently selected from oxetanyl, 

piperadinyl, azetidinyl, piperazinyl, pyn-olidinyl, or morpholinyl. 

58 The compound of claim 57, wherein JR  is a piperazinyl. 

59 	The compound of any one of claims 44-54, wherein JR  is independently selected from 

halo, =0, -OH, Cmalkyl, -(C0.4alkyl)N(Cmalky1)2, or -(Co4alky1)0(Ci_4alkyl). 

60 	The compound of any one of claims 47-54, wherein two occurrences of JR  on the same 

atom, together with the atom to which they are joined, form a 3-6 membered aromatic or 

non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 
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61 	The compound of claim 60, wherein f is independently selected from oxetanyl or 

azetidinyl. 

62 	The compound of any one of claims 47-49, wherein two occurrences of JR, together 

with Ring A, form a bridged ring system. 

63 	The compound of claim 58, wherein JT  is a 3-6 membered non-aromatic ring having 0-2 

heteroatoms selected from oxygen, nitrogen, or sulfur. 

64 	The compound of claim 63, wherein JT  is oxetanyl. 

65 The compound of claim 1 having formula I-A-1: 

NH2  0 	%
N 

 
,, 

, 	
N"--r' F 
H 

N r  
/ 	L-.. ----.. 

N 	R- 
R, 

O 	R5  

I-A-1  

wherein: 

R5  is selected from Cmaliphatic, a 3-6 membered cycloalkyl, or a 3-6 membered 
heterocyclyl having 1-2 heteroatoms selected from oxygen or sulfur; 

R8  is selected from H or C1.3 alkyl; or 

R5  and R8, taken together with the atoms to which they are bound, form a 5-6 membered 
non-aromatic ring having 1-2 heteroatoms selected from oxygen, nitrogen or sulfur. 

66 	The compound of claim 65, wherein RI  is fluoro. 

67 	The compound of claim 66, wherein R5  is Cmaliphatic. 

68 	The compound of claim 67, wherein R5  is independently selected from methyl or ethyl. 

69 	The compound of claim 65, wherein R5  is a 3-6 membered cycloalkyl. 
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70 	The compound of claim 69, wherein R5  is cyclopropyl. 

71 	The compound of claim 65, wherein R5  is a 3-6 membered heterocyclyl having 1-2 

heteroatoms selected from oxygen or sulfur. 

72 	The compound of claim 71, wherein R5  is tetrahydrofuranyl or oxytanyl. 

73 	The compound of claim 65, wherein R5  and R6, taken together with the atoms to which 

they are bound, form a 5-6 membered non-aromatic ring having 1-2 heteroatoms selected 

form oxygen, nitrogen or sulfur. 

74 	The compound of claim 73, wherein the ring formed by R5  and R6  is a five-membered 

ring. 

75 	The compound of claim 73, wherein the ring formed by R5  and R6  is a six-membered 

ring. 

76 The compound of any one of claims 34-75 independently selected from: 
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77. A compound having the formula I-B: 

NH2  0 	%PI 

Nhi 	
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0-7---- NL1 L2  

I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

R I  is independently selected from fluoro, chloro, or —C(J I )2CN; 

J1  is independently selected from H or C1 _2alkyl; or 

two occurrences of .11  ,together with the carbon atom to which they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; Ci4alkyl optionally substituted with 1-3 
occurrences of halo; C3.4cycloalkyl; -CN; or a C1.3aliphatic chain wherein up to two methylene 
units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)„; 
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LI  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 

oxygen nitrogen or sulfur; or a Choliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)„; each L I  is optionally 
substituted with CiAaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

L2  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Ci.6aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)1; each L2  is optionally 
substituted with Chaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; or 

LI  and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 occurrences of Jo; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms 

selected from oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or partially 
unsaturated bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JG  is independently selected from halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 membered 
heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a C1.4alkyl 
chain wherein up to two methylene units of the alkyl chain are optionally replaced with -0-, - 

NR-, -C(0)-, or—S(0)0; each Jo  is optionally substituted with 0-2 occurrences  of JK. 

two occurrences of J°  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurrences of J°, together with Ring D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

JK  is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

L3  is independently selected from H; chloro; fluoro; Cmalkyl optionally substituted with 1-3 

occurrences of halo; -CN; or a Ch3aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)„; 

n is 0, 1, or 2; and 

R and R° are H or Ci4alkyl. 

78. A compound having the formula I-B: 
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NH2  0 	----N; 

1\1N / 	N-*-- R3  
N ...---.„ 

=L3  / 

R1 	
0 .....  NL1  L2  

I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

RI  is independently selected from fluoro, chloro, or —C(J I )2CN; 

.1.1  is independently selected from H or Ci_2alkyl; or 

two occurrences of J i  ,together with the carbon atom to which they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; Ci4alkyl optionally substituted with 1-3 
occurrences of halo; C3Acycloalkyl; -CN; or a Ch3aliphatic chain wherein up to two methylene 
units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0),,; 

LI  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Chaliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)n; each L I  is optionally 
substituted with Chaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

L2  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Chaliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0)„; each L2  is optionally 
substituted with Chaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; or 

LI  and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 occurrences  ofJG; 

L3  is H; C1 _3aliphatic; or CN; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms 

selected from oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or partially 

unsaturated bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 
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J°  is independently selected from halo; -CN; -N(R°)2; —>0; a 3-6 membered carbocycyl; a 3-6 
membered heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a CI _ 
4alkyl chain wherein up to two methylene units of the alkyl chain are optionally replaced with - 
0-, -NR-, -C(0)-, or—S(0),,; each JG  is optionally substituted with 0-2 occurrences of JK. 

two occurrences of J°  on the same atom, together with the atom to which they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurrences of J°, together with Ring D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

JK  is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

n is 0, 1, or 2; and 

R and R° are H or Ci4alkyl. 

79. A compound having the formula I-B: 

NH2 0 	.„..„
--

N 

, 
R3 

H 
N 	 N --- 	--.1  

-L3  / 

R1  
Ce''' N Ll  L2  

I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

R1  is independently selected from fluoro, chloro, or —C(J1)2CN; 

J r  is independently selected from H or C1 _2alkyl; or 

two occurrences of J1  ,together with the carbon atom to which they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; ClAalkyl optionally substituted with 1-3 
occurrences of halo; C3.4cycloalkyl; -CN; or a Ch3aliphatic chain wherein up to two methylene 
units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —8(0),); 

458 



L I  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Cmaliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0),,; each L I  is optionally 
substituted with Cmaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

L2  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Ci_oliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —8(0)1; each L2  is optionally 
substituted with Cmaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; or 

LI  and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 occurrences of Jo; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms 
selected from oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or partially 
unsaturated bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

Jo  is independently selected from halo; -CN; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 
membered heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a C1 _ 
4alkyl chain wherein up to two methylene units of the alkyl chain are optionally replaced with - 
0-, -NR-, -C(0)-, or—S(0),,; each Jo  is optionally substituted with 0-2 occurrences of JK. 

two occurrences of Jo  on the same atom, together with the atom to which they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurrences of Jo, together with Ring D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

JK  is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

n is 0, 1, or 2; and 

R and R° are H or Cmallcyl. 

80. A compound of formula I-B: 

NH2  0 	!N1 

MR3  H N 	__N,, 
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I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

RI  is independently selected from fluoro, chloro, or —C(JI )2CN; 

J I  is independently selected from H or Ci.2a1ky1; or 

two occurrences of Jr  ,together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; CiAalkyl optionally substituted with 1-3 
occurrences of halo; C34cycloalkyl; -CN; or a Ch3aliphatic chain wherein up to two methylene 

units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0),,; 

LI  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 

oxygen nitrogen or sulfur; or a Ci_oliphatic chain wherein up to two methylene units of the 

aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or—S(0),,; each L I  is optionally 
substituted with CiAaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

L2  is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Ch6aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or —S(0).; each L2  is optionally 
substituted with CiAaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 

heteroatoms selected from oxygen, nitrogen, or sulfur; or 

L I  and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 occurrences of Jo; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms 

selected from oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or partially 

unsaturated bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

Jo  is independently selected from halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 membered 

heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a Cmalkyl 

chain wherein up to two methylene units of the alkyl chain are optionally replaced with -0-, - 
NR-, -C(0)-, or—S(0),,; each Jo  is optionally substituted with 0-2 occurrences oft. 

two occurrences of Jo  on the same atom, together with the atom to which they are joined, form a 

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 

two occurrences of JG, together with Ring D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 
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JI(  is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 

oxygen, nitrogen, or sulfur; 

n is 0, 1, or 2; and 

R and R° are H or Ci4alkyl. 

81. A compound of formula I-B: 

NH2  0 	cc-N  ---- 

/ 	
N 	-----y--'R3  
H N 	 N ..--- 	---, 

/ 
R I  

0-----'NL1  L2  

I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

R I  is independently selected from fluoro, chloro, or —C(.11 )2CN; 

J r  is independently selected from H or Ci_2alkyl; or 

two occurrences of J r  ,together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 

R3  is independently selected from H; chloro; fluoro; CIAalkyl optionally substituted with 1-3 

occurrences of halo; C34cycloalkyl; or -CN; 

L I  is an optionally substituted Choliphatic; 

L2  is an optionally substituted Ch6aliphatic; or 

LI  and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D is 

optionally substituted with 0-5 occurrences of J°; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms 

selected from oxygen, nitrogen or sulfur; or an 8-12 membered fully saturated or partially 

unsaturated bicyclic ring having 0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JG  is independently selected from C1 ..4alkyl , —N(R°)2, or a 3-5 membered carbocycyl; or 

two occurrences of Jo, together with Ring D, form a 6-10 membered saturated or partially 

unsaturated bridged ring system; and 

R° is H or Ci4alkyl. 
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82.  The compound of any one of claims 77-80, wherein R' is fluoro. 

83.  The compound of any one of claims 77-80, wherein R I  is —CH2CN. 

84.  The compound of any one of claims 77-80, wherein RI  is chloro. 

85.  The compound of any one of claims 77-83, wherein R3  is independently selected 

86.  

from H, chloro, fluoro, cyclopropyl, 

The compound of claim 85, wherein 

or fluoro. 

or Ci_aalkyl. 

R3  is independently selected from H, chloro, 

87.  The compound of claim 85, wherein R3  is H. 

88.  The compound of claim 85, wherein R3  is chloro. 

89.  The compound of claim 85, wherein R3  is fluoro. 

90.  The compound of any one of claims 86-89, wherein LI  and L2  are H; -(C1 _ 

3alky1)0(C 1.2alkyl); -(C1-3alkyl)N(C1.2alky1)2; ClAalkyl; azetidinyl; piperidinyl; 

oxytanyl; or pyrrolidinyl. 

91.  The compound of any one of claims 82-89, wherein LI  and L2, together with the 

nitrogen to which they are attached, form Ring D. 

92.  The compound of claim 91, whererein Ring D is a 3-7 membered heterocyclyl ring 

having 1-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 

93.  The compound of claim 92, wherein Ring D is independently selected from 

piperazinyl, piperidinyl, morpholinyl, 

1,4-diazepanyl. 

tetrahydopyranyl, azetidinyl, pyrrolidinyl, or 

94.  The compound of claim 93, wherein Ring D is piperazinyl, piperidinyl, 1,4- 

diazepanyl, pyrrolidinyl or azetidinyl. 
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95. The compound of claim 94, wherein Ring D is piperazinyl or piperidinyl. 

96. The compound of claim 92, wherein Ring D is an 8-12 membered fully saturated 

or partially unsaturated bicyclic ring having 0-5 heteroatoms selected from oxygen, 

nitrogen, or sulfur. 

97. The compound of claim 96, wherein Ring D is octahydropyrrolo[1,2-a]pyrazine or 

octahydropyrrolo[3,4-c]pyn-ole. 

98. The compound of any one of claims 92-97, wherein Jo  is halo, Cmalkyl, -0(C1-

3alkyl), C3 _6cycloalkyl, a 3-6 membered heterocyclyl, -NH(Ci_3alkyl), -OH, or - 

N(C1.4alky1)2. 

99. The compound of claim 98, wherein Jo  is methyl, -N(Cmalky1)2, ethyl, -0(C1 _ 

3alkyl), cyclopropyl, oxetanyl, cyclobutyl, pynolidinyl, piperidinyl, or azetidinyl. 

100. The compound of claim 99, wherein Jo  is methyl. -0(Ci_3alkyl), oxetanyl, 

pyrrolidinyl, piperidinyl, or azetidinyl. 

101. The compound of claim 100, wherein Jo  is methyl. 

102. The compound of any one of claims 93-96, wherein two occurrences of Jo, 

together with Ring D, form a 6-10 membered saturated or partially unsaturated 

bridged ring system. 

103. The compound of claim 102, wherein the bridged ring system is 1,4-

diazabicyclo[3.2.2]nonane, 1,4-diazabicyclo[3.2.1]octane, or 2,5-

diazabicyclo[2.2.1]heptane. 

104. The compounds of any one of claims 92-95, wherein two occurrences ofJG  on the 

same atom, together with the atom to which they are joined, form a 3-6 membered 

ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 

463 



105. The compound of claim 104, wherein the ring formed by the two occurrences of 

Jo  on the same atom is selected from oxetanyl or cyclopropyl. 

106. A compound of any one of claims 77-105 independently selected from: 
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107.A pharmaceutical composition comprising a compound of any one of claims 1-33, 

34-76, or 77-106 and a pharmaceutically acceptable carrier. 

108.A compound of any one of claims 1-33, 34-76, or 77-107 or a pharmaceutically 

acceptable derivative thereof for use in the treatment of cancer in a patient . 

109. The use of claim 108, wherein an additional therapeutic agent is administered 

together with said compound as a single dosage form or separately from said 

compound as part of a multiple dosage form, wherein said additional therapeutic 

agent is independently selected from a DNA-damaging agent; and wherein said 

additional therapeutic agent is appropriate for the disease being treated;. 

110. The use of claim 109, wherein said DNA-damaging agent is selected 

chemotherapy or radiation treatment. 
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111. The use of claim 109, wherein said DNA-damaging agent is independently 

selected from ionizing radiation, radiomimetic neocarzinostatin, a platinating 

agent, a Topo I inhibitor, a Topo II inhibitor, an antimetabolite, an alkylating 

agent, an alkyl sulphonates, or an antibiotic. 

112. The use of claim 111, wherein said DNA-damaging agent is independently 

selected from ionizing radiation, a platinating agent, a Topo I inhibitor, a Topo II 

inhibitor, an antimetabolite, an alkylating agent, or an alkyl sulphonates. 

113. The use of claim 111, wherein said DNA-damaging agent is independently 

selected from ionizing radiation, a platinating agent, a Topo I inhibitor, a Topo II 

inhibitor, or an antibiotic. 

114. The use of claim 112, wherein said platinating agent is independently selected 

from Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin, Lobaplatin, Triplatin 

Tetranitrate, Picoplatin, Satraplatin, ProLindac and Aroplatin; said Topo I inhibitor 

is selected from Camptothecin, Topotecan, Irinotecan/SN38, Rubitecan and 

Belotecan; said Topo II inhibitor is selected from Etoposide, Daunorubicin, 

Doxorubicin, Aclarubicin, Epirubicin, Idarubicin, Ammbicin, Pirarubicin, 

Valrubicin, Zorubicin and Teniposide; said antimetabolite is selected from 

Aminopterin, Methotrexate, Pemetrexed, Raltitrexed, Pentostatin, Cladribine, 

Clofarabine, Fludarabine, Thioguanine, Mercaptopurine, Fluorouracil, 

Capecitabine, Tegafur, Cannofur, Floxuridine, Cytarabine, Gemcitabine, 

Azacitidine and Hydroxyurea; said alkylating agent is selected from 

Mechlorethamine, Cyclophosphamide, Ifosfamide, Trofosfamide, Chlorambucil, 

Melphalan, Prednimustine, Bendamustine, Uramustine, Estramustine, Cannustine, 

Lomustine, Semustine, Fotemustine, Nimustine, Ranimustine, Streptozocin, 

Busulfan, Mannosulfan, Treosulfan, Carboquone, ThioTEPA, Triaziquone, 

Triethylenemelamine, Procarbazine, Dacarbazine, Temozolomide, Altretamine, 

Mitobronitol, Actinomycin, Bleomycin, Mitomycin and Plicamycin. 
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115. The use of claim 114, wherein said platinating agent is independently selected 

from Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin, or Satraplatin; said Topo I 

inhibitor is selected from Camptothecin, Topotecan, hinotecan/SN38, rubitecan; 

said Topo II inhibitor is selected from Etoposide; said antimetabolite is selected 

from methotrexate, pemetrexed, Thioguanine, Fludarabine, Cladribine, Cytarabine, 

gemcitabine, 6-Mercaptopurine, or 5-Fluorouracil; said alkylating agent is selected 

from nitrogen mustards, nitrosoureas, triazenes, alkyl sulfonates, Procarbazine, or 

aziridines; and said antibiotic is selected from Hydroxyurea, Anthracyclines, 

Anthracenediones, or Streptomyces family. 

116. The use of claim 114, wherein said DNA-damaging agent is independently 

selected from a platinating agent or ionizing radiation. 

117. The use of claim 112, wherein the antimetabolite is gemcitabine. 

118. The use of claim 112, wherein the DNA-damaging agent is ionizing radiation. 

119. The use of claim 112, wherein the DNA-damaging agent is a platinating agent 

independently selected from Cisplatin or Carboplatin. 

120. The use of claim 112, wherein the DNA-damaging agent is a Topo II inhibitor 

selected from Etoposide. 

121. The use of claim 110, wherein the DNA-damaging agent is an alkyating agent 

selected from Temozolomide. 

122. The use of claim 112, wherein the DNA-damaging agent is independently 

selected from one or more of the following: Cisplatin, Carboplatin, gemcitabine, 

Etoposide, Temozolomide, or ionizing radiation. 

123. The use of claim 122, wherein the additional therapeutic agents are selected from 

one or more of the following: gemcitabine, cisplatin or carboplatin, and etoposide. 
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124. The use of any one of claims 108-123, wherein said cancer is a solid tumor 

selected from the following cancers: Oral: buccal cavity, lip, tongue, mouth, 

pharynx; Cardiac: sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcoma, 

liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and teratoma; Lung: 

bronchogenic carcinoma (squamous cell or epidermoid, undifferentiated small cell, 

undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar) carcinoma, 

bronchial adenoma, sarcoma, lymphoma, chondromatous hamartoma, 

mesothelioma; Gastrointestinal: esophagus (squamous cell carcinoma, larynx, 

adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma, 

leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, 

gastrinoma, carcinoid tumors, vipoma), small bowel or small intestines 

(adenocarcinoma, lymphoma, carcinoid tumors, Karposi's sarcoma, leiomyoma, 

hemangioma, lipoma, neurofibroma, fibroma), large bowel or large intestines 

(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma), 

colon, colon-rectum, colorectal; rectum, Genitourinary tract: kidney 

(adenocarcinoma, Wilm's tumor [nephroblastoma], lymphoma), bladder and 

urethra (squamous cell carcinoma, transitional cell carcinoma, adenocarcinoma), 

prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal 

carcinoma, teratocarcinoma, choriocarcinoma, sarcoma, interstitial cell carcinoma, 

fibroma, fibroadenoma, adenomatoid tumors, lipoma); Liver: hepatoma 

(hepatocellular carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, 

hepatocellular adenoma, hemangioma, biliary passages; Bone: osteogenic sarcoma 

(osteosarcoma), fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, 

Ewing's sarcoma, malignant lymphoma (reticulum cell sarcoma), multiple 

myeloma, malignant giant cell tumor chordoma, osteochronfroma 

(osteocartilaginous exostoses), benign chondroma, chondroblastoma, 

chondromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system: 

skull (osteoma, hemangioma, granuloma, xanthoma, osteitis deformans), meninges 

(meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma, 

medulloblastoma, glioma, ependymoma, germinoma [pinealoma], glioblastoma 

multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), 
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spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological/Female: 

uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical 

dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous 

cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, 

Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous 

cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, 

melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryoid 

sarcoma (embryonal rhabdomyosarcoma), fallopian tubes (carcinoma), breast; 

Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma, 

Karposi's sarcoma, keratoacanthoma, moles dysplastic nevi, lipoma, angioma, 

dermatofibroma, keloids, psoriasis, Thyroid gland: papillary thyroid carcinoma, 

follicular thyroid carcinoma; medullary thyroid carcinoma, multiple endocrine 

neoplasia type 2A, multiple endocrine neoplasia type 2B, familial medullary 

thyroid cancer, pheochromocytoma, paraganglioma; and Adrenal glands: 

neuroblastoma. 

125. The use of claim 124, wherein said cancer is selected from a cancer of the lung 

the pancreas. 

or 

126. The use of claim 125, wherein said cancer is lung cancer. 

127. The use of claim 126, wherein the lung cancer is non-small cell lung cancer or 

small cell lung cancer. 

128. The use of claim 127, wherein the lung cancer is small cell lung cancer and the 

additional therapeutic agents are cisplatin and etoposide. 

129. The use of claim 127, wherein the lung cancer is non-small cell lung cancer and 

the additional therapeutic agents are gemcitabine and cisplatin. 

130. The use of claim 129, wherein the non-small cell lung cancer is squamous non-

small cell lung cancer. 
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131. The use of any one of claims 108-123, wherein said cancer is selected from lung 

cancer, head and neck cancer, pancreatic cancer, gastric cancer, or brain cancer. 

132. The use of any one of claims 108-123, wherein said cancer is selected from non- 

small cell lung cancer, small cell lung cancer, pancreatic cancer, biliary tract 

cancer, head and neck cancer, bladder cancer, colorectal cancer, glioblastoma, 

esophageal cancer, breast cancer, hepatocellular carcinoma, or ovarian cancer. 

133. The use of claim 132, wherein the cancer is breast cancer and the additional 

therapeutic agent is cisplatin. 

134. The use of claim 133, wherein the cancer is triple negative breast cancer. 

135. The use of claim 116, wherein the additional therapeutic agent is Gemcitabine and 

the cancer is pancreatic cancer. 

136. A compound of any one of claims 1-33, 34-76, or 77-106 in combination with an 

additional therapeutic agent selected from Gemcitabine, radiation therapy, or both 

Gemcitabine and radiation therapy together for use in the treatment of pancreatic 

cancer. 

137. A compound of any one of claims 1-33, 34-76, or 77-106 for use in increasing the 

sensitivity of pancreatic cancer cells to a cancer therapy selected from 

chemotherapy or radiation therapy . 

138. The use of claim 137, wherein the chemotherapy is gemcitabine. 

139. The use of claim 137, wherein the cancer therapy is gemcitabine. 

140. The use of claim 137, wherein the cancer therapy is radiation. 

141. The use of claim 129, wherein the cancer therapy is gemcitabine and radiation. 
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142.A compound of any one of claims 1-33, 34-76, or 77-107 in combination with 

gemcitabine (100 nM) and/or radiation (6 Gy) for use in the inhibition of 

phosphorylation of Chkl (Ser 345) in a pancreatic cancer cell. 

143.A compound of any one of claims 1-33, 34-79, or 77-106 in combination with 

chemoradiation for use in the sensitization of pancreatic cancer cells to 

chemoradiation. 

144. The use of claim 114, wherein the chemoradiation is gemcitabine and radiation. 

145.A compound of any one of claims 1-33, 34-76, or 77-106 in combination with 

radiation therapy for use in the radiosensitization of hypoxic pancreatic cancer 

cells. 

146.A compound of any one of claims 1-33, 34-76, or 77-106 in combination with 

chemotherapy for use in the sensitization of hypoxic pancreatic cancer cells. 

147. The use of any one of claims 143-146 wherein said cancer cell is a PSN-1, 

MiaPaCa-2 or PancM cancer cell. 

148.A compound of any one of claims 1-33, 34-76, or 77-106 in combination with 

radiation therapy and/or gemcitabine for use in the disruption of damage-induced 

cell cycle checkpoints. 

149.A compound of any one of claims 1-33, 34-76, or 77-104 in combination with 

radiation therapy and/or gemcitabine for use in the inhibition of repair of DNA 

damage by homologous recombination in a pancreatic cancer cell. 

150. The use of any one of claims 143-149 wherein the compound is administered to a 

patient. 

151. The use of any one of claims 144-149 wherein the compound is administered to a 

pancreatic cancer cell. 
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152. The use of claim 151, wherein the pancreatic cancer cells are derived from a 

pancreatic cell line selected from PSN-1, MiaPaCa-2 or Panc-1. 

153.A compound of any one of claim 1-33, 34-76, or 77-106 in combination with one 

or more of the following additional therapeutic agents: Cisplatin or Carboplatin, 

Etoposide, and ionizing radiation for use in the treatment of non-small cell lung 

cancer. 

154.A compound of any one of claims 1-33, 34-76, or 77-106 for the promotion of 

cell death in cancer cells. 

155. A compound of any one of claims 1-33, 34-76, or 77-106 for use in the prevention 

of cell repair from DNA damage. 

156. A compound of any one of claims 1-33, 34-76, or 77-106 for use in the inhibition 

of ATR in a biological sample. 

157. The use of claim 156, wherein said biological sample is a cell. 

158. A compound of any one of claims 1-33, 34-76, or 77-106 for use in the 

sensitization of cells to DNA damaging agents. 

159. The use of any one of claims 109-158, wherein said cell is a cancer cell having 

defects in the ATM signaling cascade. 

160. The use of claim 159, wherein said defect is altered expression or activity of one 

or more of the following: ATM, p53, CHIC, MRE11, RAD50, NBS1, 53BP I, 

MDC1, H2AX, MCPH1/BRIT1, CTIP, or SMC1. 

161. The use of claim 159, wherein said defect is altered expression or activity of one 

or more of the following: ATM, p53, CH1(2, MRE11, RAD50, NBS1, 53BP I, 

MDC1 or H2AX. 
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162. The use of any one of claims 108-158, wherein said cell is a cancer cell 

expressing DNA damaging oncogenes. 

163. The use of claim 162, wherein said cancer cell has altered expression or activity 

of one or more of the following: K-Ras, N-Ras, H-Ras, Raf, Myc, Mos, E2F, 

Cdc25A, CDC4, CDK2, Cyclin E, Cyclin A and Rb. 

164. The use of any one of claims 108-158, wherein said cancer, cancer cell, or cell has 

a defect in a base excision repair protein. 

165. The use of claim 164, wherein the base excision repair protein is UNG, SMUG1, 

MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, NEIL2, NEIL3 (DNA 

glycosylases); APE1, APEX2 (AP endonucleases); LIG1, LIG3 (DNA ligases I 

and III); XRCC1 (LIG3 accessory); PNK, PNKP (polynucleotide kinase and 

phosphatase); PARP1, PARP2(Poly(ADP-Ribose) Polymerases); PolB, Po1G 

(polymerases); FEN1 (endonuclease) or Aprataxin. 

166. The use of claim 165, wherein the base excision repair protein is PARP1, PARP2, 

or PolB. 

167. The use of claim 166, wherein the base excision repair protein is PARP1 or 

PARP2. 

168. The use of any one of claims 109-167, wherein the compound is used with an 

additional therapeutic agent wherein said agent inhibits or modulates a base 

excision repair protein. 

169. The use of claim 168, wherein the base excision repair protein is selected from 

UNG, SMUG1, MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, NEIL2, 

NEIL3 (DNA glycosylases); APE1, APEX2 (AP endonucleases); LIG1, LIG3 

(DNA ligases I and III); XRCC I (LIG3 accessory); PNK, PNKP (polynucleotide 

kinase and phosphatase); PARP1, PARP2 (Poly(ADP-Ribose) Polymerases); PolB, 

Po1G (polymerases); FEN1 (endonuclease) or Aprataxin. 
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170. The use of claim 169, wherein the base excision repair protein is selected from 

PARP1, PARP2, or PolB. 

171. The use of claim 170, wherein the base excision repair protein is selected from 

PARP1 or PARP2. 

172. The use of claim 171, wherein said agent is selected from Olaparib (also known 

as AZD2281 or KU-0059436), Iniparib (also known as BSI-201 or SAR240550), 

Veliparib (also known as ABT-888), Rucaparib (also known as PF-01367338), 

CEP-9722, INO-1001, MK-4827, E7016, BMN673, or AZD2461. 

173. A process for preparing a compound of formula I-A: 

NH2 0 

\ 
 N 	H 

R4  S it 

R1  
I-A 

comprising reacting a compound of formula 6: 

NH2 0  
N=N 

N om /  
N 
S /71 	 J 

RI  

6 

under suitable conditions to form an amide bond, wherein J, R I , R2, R3, and R4  are as 

defined in claims 1-33, 34-76, or 77-106. 
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174. The process of claim 173, further comprising the 

formula 6: 

step of preparing a compound of 

NH2 0  
N=N 

Nom
N 	1 

//I 	 J 

RI 

6 

by reacting a compound of formula 5: 

NH2  

/ 	OH 
N 

S i/N 

RI 

5 

under suitable conditions to form an activated ester. 

175. A process for preparing a compound of formula I-A: 

NH2  
RZ  

/ 	N 
N 	H 	R3  $ /7 	R4  

Ri  

I-A 

comprising reacting a compound of formula 5: 
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NH2 0  

, 	/ 	OH 
N 

S // 

R1  

5 

under suitable conditions to form an amide bond, wherein RI , R2, R3, and R4  are as 

defined in claims 1-33, 34-76, or 77-106. 

176. The process of any one of claims 173-175, further comprising the step of 

preparing a compound of formula 5: 

NH2  

/ 	OH 
N 
S 	

//
11 

RI  

5 

by reacting a compound of formula 4: 

NH2  

/ 	
-All 

N
,  

S /7 

RI 

4 

under suitable deprotection conditions. 

177. The process of claim 176, further comprising the step of preparing a compound of 

formula 4: 
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NH2  

I 	/ 	0-All 
N 
S 	N 

R1  

4 

by reacting a compound of formula 3: 

NH2  

NI 7  / 	-All 
HN 

NH2  

3 

under suitable condensation conditions to form a pyrimidine ring. 

178.The process of claim 177, further comprising the step of preparing 

of formula 3: 

the compound 

NH2  

Nit y  / 	-All 
HN 

NH2  

3 

by reacting a compound of formula 2: 

0 
NC 	0" All 

H2N 	CCI3  

2 

under suitable condensation conditions to form a pyrazole ring. 
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179. The process of claim 178, further comprising the step of preparing a compound of 

formula 2: 

0 
NC

0
"All 

H2N 	CCI3  

2 

by reacting a compound of formula 1: 

0 
NC..„.1..,

0All 

1 

under suitable anion condensation conditions. 

180. The process of any one of claims 173, wherein R1  is independently selected from 

halo or —CH2CN. 

181. The process of claim 180, wherein R I  is independently selected from fluoro or 

chloro. 

182. The process of claim 173, wherein suitable conditions for forming an amide bond 

comprise reacting the compound of formula 6 with a substituted 3-aminopyridine 

in an aprotic solvent in the presence of heat. 

183. The process of claim 182, wherein the aprotic solvent is selected from NMP, 

pyridine, or DMF. 

184. The process of claim 182, wherein the aprotic solvent is optionally substituted 

pyridine. 

185. The process of any one of claims 182-184, wherein the reaction is canied out at a 

temperature of at least 80°C. 
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186. The process of claim 185, wherein the reaction is carried out at a temperature of at 

least 100°C. 

187. The process of any one of claims 174, wherein suitable conditions for forming 

the activated ester comprises reacting the compound of formula 5 with an amide 

coupling agent in the presence of an organic base. 

188. The process of claim 187, wherein the organic base is an aliphatic amine. 

189. The process of claim 188, wherein the organic base is independently selected 

from DIPEA or triethylamine. 

190. The process of any one of claims 187-189, wherein the amide coupling agent is 

independently selected from EDCI, TBTU, TCTU, HATU, T3P, or COMU. 

191. The process of claim 190, wherein the amide coupling agent is independently 

selected from TBTU or TCTU. 

192. The process of claim 191, wherein the amide coupling agent is TCTU. 

193. The process of claim 176, wherein suitable hydrolytic conditions comprise 

reacting the compound of formula 4 with a silane in the presence of a metal 

catalyst. 

194. The process of claim 193, wherein the silane is phenylsilane. 

195. The process of claim 194, wherein the metal catalyst is a palladium catalyst. 

196. The process of claim 195, wherein the metal catalyst is Pd(PPh3)4. 

197. The process of claim 176, wherein suitable hydrolytic conditions comprise 

reacting the compound of formula 4 with an aqueous alkali. 

198. The process of claim 197, wherein the aqueous alkali is independently selected 

from LiOH, NaOH, or KOH. 
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199. The process of claim 177, wherein suitable condensation conditions for forming 

pyrimidine ring comprise reacting the compound of formula 3 with a 1,3-

dielectrophilic species in the presence of a solvent. 

a 

200. The process of claim 199, wherein the 1,3-dielectrophilic species is 1,3-

dialdehyde or 3-(dialkylamino)-prop-2-enal. 

201. The process of any one of claims 199 or 200, wherein the solvent is selected from 

DMF or DMSO. 

202. The process of claim 199, wherein the 1,3-dielectrophilic species is generated in 

situ from a protected 1,3-dielectrophilic species. 

203. The process of claim 202, wherein the 1,3-dielectrophilic species is generated 

from a ketal in the presence of a sulfonic acid. 

204. The process of claim 203, wherein the sulfonic acid is PTSA. 

205. The process of claim 178, wherein suitable condensation conditions for forming 

pyrazole ring comprise reacting the compound of formula 2 with a hydrazine or 

hydrazine hydrate in the presence of an aprotic solvent under basic conditions. 

a 

206. The process of claim 205, wherein the aprotic solvent is DMF. 

207. The process of claim 205, wherein the basic conditions comprise reacting the 

compound of formula 2 in the presence of potassium acetate or sodium acetate. 

208. The process of claim 179, wherein suitable anion condensation conditions 

comprise 1) reacting the compound of formula 1 with a base, in the presence of a 

solvent, to generate the anion of the compound of formula 1; and 2) reacting the 

anion of the compound of formula 1 with trichloroacetonitrile. 

209. The process of claim 208, wherein the base is potassium acetate. 

210. The process of claim 208, wherein the solvent is an alcohol. 

211. The process of claim 210, wherein the solvent is isopropylalcohol. 
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212. A process for preparing a compound of formula I-A: 

NH2 0  

1  i \I 	H 
S 

//
N 	R4  

R I  

I-A 

comprising reacting a compound of formula 9: 

NH2 0  

, 

i 	
N 	N 

FIN 	H  
NH2 	R4  

9 

under suitable condensation conditions to form a pyrimidine 

and R4  are as defined in claims 1-33, 34-76, or 77-104. 

213. The process of claim 212, further comprising the step 

formula 9: 

ring, wherein 

of preparing a 

RI , R2, R3  

compound of 

NH2 0  

'' 	N 	\ 
kl H 	H 

NH2 	R4  

9 

by reacting a compound of formula 8: 

NC 
\ 

R4  
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8 

under suitable condensation conditions to form a pyrazole ring. 

214. The process of claim 213, fluffier comprising the step of preparing a compound of 

formula 8: 

NC 

R4  

8 

by reacting a compound of formula 7: 

0 
NaN  ___11,  

01-I 

7 

under suitable conditions to form an amide bond. 

215. A process of preparing a compound of formula I-G-32: 

N H2N 	----G. 

F 
N NON 	H -- -.. 

%------- 
F 	-,---. 0 N M 

N 
tO 

I-G-32 

comprising the step of reacting the compound of formula 30: 
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NI-12 	0  

N i 	N  \ / 
1J H 

/N 	N 

O 	.HCI 
OH 

30 

with a compound of formula 25: 

H 
CN 

) N 

6 
0 

25 

under suitable conditions to form an amide bond. 

216.The process of claim 215, further comprising 

of formula 30: 

the step of preparing the compound 

NH2 0  

/ 	N 
H 

IN 	N 

O 	.HCI 
OH 

30 
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by reacting the compound of formula 28: 

NH2  0 	ON  

-„,. 

-ThrF  1  N 	- 	---, S i/N 

F 
----- 0 

28 

under suitable deprotection conditions to form the 

0 

carboxylic acid. 

217. The process of claim 216, further comprising the step 

formula 28: 

of preparing a compound of 

NH2  o 	-;----N---, 
,, 

N z----crF 
H N / 	

N --- 	--, $ /IN 

F 
OHO 

28 

by reacting the compound of formula 6a*: 
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NH2 0 	N=N 

IV 1 	
0 	11 

S
1,71 	 CI 

F 

6a* 

with a compound of formula 27: 

N 

.„,. 
H2N--- 	'F 

N ..-- 	--, 

00< 
27 

under suitable conditions to form an amide bond. 

218. The compound of claim 215, wherein suitable conditions for forming the amide 

bond comprise reacting the compound of formula 29 with the compound of 

formula 25 in the presence of an amide coupling partner, an aprotic solvent, and a 

base. 

219. The compound of claim 218, wherein the aprotic solvent is independently selected 

from NMP, DMF, or tetrahydrofuran. 

220. The process of claim 219, wherein the aprotic solvent is tetrahydrofuran. 

221. The process of claim 219, wherein the base is an aliphatic amine. 

222. The process of claim 221, wherein the base is DIPEA. 
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223. The process of any one of claims 218-222, wherein the amide coupling partner is 

independently selected from TBTU or TCTU. 

224. The process of claim 223, wherein the amide coupling partner is TCTU. 

225. The process of claim 216, wherein suitable deprotection conditions comprise 

reacting the compound of formula 28 with an acid in the presence of a solvent. 

226. The process of claim 225, wherein the acid is HC1. 

227. The process of claim 226, wherein the solvent is 1,4-dioxane. 

228. The process of claim 217, wherein the suitable conditions for forming the amide 

bond comprise reacting the compound of formula 6a* with the compound of 

formula 27 in an aprotic solvent under heat. 

229. The process of claim 228, wherein the aprotic solvent is independently selected 

from NMP, pyridine, or DMF. 

230. The process of claim 229, wherein the aprotic solvent is pyridine. 

231. The process of any one of claims 228, wherein the reaction is carried out at a 

temperature of at least 80°C. 

232.A process of preparing a compound of formula 27: 

N .--- 	....-.> 

FM-  NH2  
N .-- 	--. 

-7--, 
0 	0 

27 

comprising the step of reacting a compound of formula 26: 
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N -- 	.s. 

F M---  B r 

N -- 	---, 

,-,-...., ,--‹ 
0 	0 

26 

under suitable conditions to form an amine. 

233. The process of claim 232, further comprising the 

of formula 26: 

step of preparing a compound 

N 

,..., .-.%. F "ry-  B r 

N --- 	-.. 

\/ 

---- 0 	0 

26 

by 1) reacting a compound of formula 18: 

N ..-- 	;.,-.. 

FM-  Br 
CI 

18 

under suitable halogen exchange conditions to generate the compound of formula 32 
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N ..- 	z..-,.... 
,,, 

F"—yN'Br 
F 

32 	, and 

2) reacting the compound of formula 32: 

N 

FM
___, 

---- "— Br 
F 

32 

with a compound of formula 22: 

H 
N ,-- 	--.. 

HCI 

0 	0 7‹ 

22 

under suitable displacement conditions. 

234. The process of claim 230, further comprising 

of formula 18: 

the step of preparing a compound 

N 

__. 
F"-Thr---"Br 

CI 

18 

by reacting the compound of formula 31: 
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N --- 	::,,,„ 

F -------r-- 	Br 

31 

under suitable halogenation conditions. 

235. A compound having the structure I-G-32: 

N 
H2N 	---0. 

F 
H N ---, 

;21 	

.-- 

\/
F  

0....-' N M 
L,,,, N ,,,____I  

\ -- 0 

I-G-32 

or a pharmaceutically acceptable salt thereof. 

236. A compound selected from: 

H2N 	0 

•0 

Z9N 	
N 

F 

O 

I-G-92 
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H2N 

NO 	HF 

(J _N 

O 

I-G-95 

N 
H2N 

s
i

N 

F 

N+
\  0

-  

I-G-96 

237. 	A pharmaceutical composition comprising the compound 

structure: 

of claim 235 having the 

N H2N 	.---0, 

N 	F 
H 

F 	-.5...., 
0 	NTh 

N 

0 or a pharmaceutically acceptable 

and a pharmaceutically acceptable carrier. 

salt thereof; 
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238. 	A compound of claim 235, wherein the compound is a pharmaceutically 

N H2N 	..-0. 

N-----'"-CF 
N --- 	.--, 

V)] 
F 	-P---. 0 	NTh 

KN 
acceptable salt of 	 t . 

239. A pharmaceutical composition comprising the compound of claim 238 

pharmaceutically acceptable carrier. 

and a 

240. The compound of claim 235, wherein the compound has the structure: 

..--0  H2N 	N„, 

H
NMF 

,--*N--. 

IQ -..„..--- 
F ----. 0 	NTh 

N 
t\O 

241. A pharmaceutical composition comprising the compound of claim 240 

phannaceutically acceptable carrier. 

and a 

501 


