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CLAIMS 

What is claimed is: 

1. 	A compound having the formula: 

A 

R1  Co 	so 
R2  

B 
(I), wherein 

Ring A is a ring system selected from 

R3 	 R3 	R3 

N "--Yi  
"N 	....../Ci,N 	..„ 	,--11 	.......c,N 	. 	N 

, 	. 	, 	, 	,or 	• , 

Ring B is a ring system selected from 

. 	 i 
N 

CJ 	
**IN", 

00 	0 	-%0".-- 	V 
, 

 7 
	 , 

N 	1\1 	HN—N 	0 	0 	or  vN 

wherein Ring B is optionally sub ituted with up to 4 fluorine atoms, up to two OH or 

up to two Chalky] which is o,  tonally substituted with up to 3 fluorine atoms, up to 

two OH, or up to two OC 	Ikyl groups; 

Ring C is a cyclohexane or 	cyclobutane ring; 

X is —NH-, -0-, or -OC1 	alkyl-; 

each of R' and R2  is, ' dependently, hydrogen, -C(0)NHR4, -C(0)0R4, -NHC(0)R4, 

-NHC(0)0R4 	HC(0)NHR 4, -NHS(0)2R4, -00_4  alkyl-NHR4, or -0124, wherein R1  

and R2  cam .t simultaneously be hydrogen, and wherein R1  and R2  and the intervening 

carbon a .m can form a dioxane or dioxolane ring; 

R3  is hyd F.gen, -C1-4alkyl, fluoro, chloro, -0C1 _2allcyl, -C(0)H, -C(0)OH, -C(0)0C1- 

2a1 	1, -CN, -C(0)NHCI _Iallcyl, or -C(0)NH2, wherein each of said R3  alkyl is 

.ptionally substituted with up to 3 fluorine atoms, up to two OH, or up to two 0C1_ 

'alkyl groups; 

R4  is hydrogen, C14allcyl, C2_4alkenyl, C2_4allcynyl, C3.5cycloalkyl, phenyl, a 5-10- 

membered monocyclic or bicyclic heteroaryl ring selected from pyrrole, imidazole, 
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pyrazole, triazole, thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone 

pyrazine, pyridazine, or quinoline, or a 4-10-membered monocyclic or bicyclic 

heterocyclyl ring selected from oxetane, tetrahydrofuran, tetrahydropyran, 

dihydroisoxazole, pyrimidine-2,4(1H,3H)-dione, dihydrofuropyrimidine, 

dihydropyranopyrimidine, dihydropyrrolopyrimidine, tetrahydropteridi 	or 

tetrahydropyridopyrimidine, wherein each of said R4  groups is optio 	Ily substituted 

with up to four Br, Cl, F, or Chalky', up to three CN, NO2, 

C24alkenyl, Ctallcynyl, C3.6cycloallcyl, Co4  alkyl-C3.5  cycloalkyl, 	.4  alkyl-O-C14  alkyl, 

Co _4  allcy1-0-004 alkyl-C.3_5  cycloalkyl, C(0)0C14 alkyl, C(0)O' 04 alkyl-C3-5  cycloalkyl, 

C04  alkyl-C(0)NH>, C(0)NHCI-4 allcyl, C(0)N(C14  alkyl) 	f 0)NH(C04  alkyl-C3_5  

cycloalkyl), CH2OR5, CO-4 alkyl-C(0)R5, C0.4  alkyl-C 4)N(R5)2, Co4  alkyl-C(0)ORS, 

Co4  alkyl-NHC(0)R5, C04  alkyl-N(R5)2, a heterocycli 	ing system selected from oxetane, 

azetidine, tetrahydrofuran, dihydropyran, tetrah • ropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring s 	tern selected from furan, oxazole, 

oxadiazole, pyrrole, pyrazole, triazole, o 	diazole or tetrazole, or up to two ORS, 

wherein each of said optional R4  subs 	ents is optionally substituted with up to four 

fluorine atoms, up to two CI-alkyl 	-oups, up to two OH groups, up to two OChalkyl 

groups, up to two SChallcyl gro Is, a C(0)Ci  _4  alkyl, a C(0)0C1 4 alkyl, or a 

C(0)0004  alkyl-C3-5  cycloalkyl; nd 

each R5  is, independently, hy • ogen, Ci4alkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazoli, pyridine, or pyrimidine, a 4-6-membered heterocyclyl 

selected from oxetane, 	rahydrofuran, or tetrahydropyran, and each R5  group is 

optionally substitute. with chloro, up to three fluorine atoms, up to two Ch2allcyl, CH2OH, 

CN, up to two 0 	up to two 0C1.2allcyl, a spirooxetane, pyrrolidine, or triazole, or two R5  

groups togethe with the intervening nitrogen atom form a morpholine ring, azetidine ring, 

pyrrolidine 	ng, piperidine ring, or piperazine ring. 

2. 	The compound of claim 1, wherein Ring C is cyclobutane. 

The compound of claim 2, having the following formula: 
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CA) 
N 

E 

. 

R2  

0  (II). 

4. The compound of claim 3, having the following formula: 

n 
N 

1.1  

CI (II- • 

5. The compound of claim 4, having he following formula: 

R3  

ill  
110 

0 	(II-A-1). 

6. T e compound of claim 4 or 5, wherein R2  is -00.4  alkyl-NHR4. 

7. The compound of claim 3, having the following formula: 
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A 
N 

110 

0 	(II-B). 

8. The compound of claim 7, having the following formula: 

le 

R3  

B 

I-B-1). 

9. The compound of claim 7 or . wherein RI  is -004  alkyl-NHR4. 

10. The compound of any o e of claims 2-9, wherein X is —0- or -0C14  alkyl-. 

11. The compound of ny one of claims 2-10 wherein 

I 
N ) y .... 	 /\ 

0 "is  0  <0> 	..... 7 	... .7 
0 	, or 	0  

12. Th' compound of claim 11 wherein 

0 . 
i 

13. The compound of any one of claims 2-12, wherein R3  is hydrogen. 

266 



WO 2014/159690 
	

PCT/US2014/024767 

14. The compound of any one of claims 2-13, wherein 

R4  is hydrogen, Ch4alkyl, C24alkenyl, C24allcynyl, C3.5cycloalkyl, phenyl 	herein 

each of said R4  groups is optionally substituted with up to four Br, Cl, F, or C1 	.1kyl, up 

to three CN, NO2, C2_4alkenyl, C24alkynyl, Cmcycloallcyl, Coo alkyl-C3.5  c 	oalkyl, 

Co_4 alkyl-O-C14  alkyl, C0-4 alkyl-O-004 alkyl-C3_5  cycloalkyl, C(0)0C 	kyl, 

C(0)0C0_4alkyl-C3-5 cycloalkyl, C0-4 alkyl-C(0)NE12, C(0)NHCI _Li a . 	I, C(0)N(C14 

alicy1)2, C(0)NH(C0_4  alkyl-Cm cycloalkyl), CH1OR5, C04 allcyl-C ♦)R5, Co-4 alkyl- 

C(0)N(R5)2, 

Co_4 alkyl-C(0)0R5, Co.4 alkyl-NHC(0)R5, C0.4 alkyl-N(R5) 	a heterocyclic ring system 

selected from oxetane, azetidine, tetrahydrofuran, dihydr• •yran, tetrahydropyran, 

morpholine, piperidine, pyrrolidine or piperazine, a he 	roaryl ring system selected from 

furan, oxazole, oxadiazole, pyrrole, pyrazole, triaz. 	oxadiazole or tetrazole, or up to two 

OR5, wherein each of said optional R4  substituei 	is optionally substituted with up to four 

fluorine atoms, up to two Ci_allcyl groups, up o two OH groups, up to two OC14alkyl 

groups, up to two 

SCI4alkyl groups, a C(0)C14  alkyl, a 	0)0C14  alkyl, or a C(0)0004  alkyl-C3.5  

cycloalkyl; and 

each R5  is, independently, hydros n, C14allcyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, p ridine, or pyrimidine, a 4-6-membered heterocyclyl 

selected from oxetane, tetr. ydrofuran, or tetrahydropyran, and each R5  group is 

optionally substituted w 	chloro, up to three fluorine atoms, up to two Ct_2alkyl, CH2OH, 

CN, up to two OH, u' to two OC1.2alkyl, a spirooxetanc, pyrrolidinc, or triazolc, or two R5  

groups together w 	the intervening nitrogen atom form a morpholine ring, azetidine ring, 

pyrrolidine rin , piperidine ring, or piperazine ring. 

15. T e compound of any one of claims 2-13, wherein 

R4  is 	5-10-membered monocyclic or bicyclic heteroaryl ring selected from pyrrole, 

i 	i azole, pyrazole, triazole, thiazole, isothiazole, oxazole, pyridine, pyrimidine, 

yrimidinone, pyrazine, pyridazinc, or quinolinc, wherein each of said R4  groups is 

optionally substituted with up to four Br, CI, F, or Ci4allcyl, up to three CN, NO2, C2- 

4alkellyl, 
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C2-4alkYnYI, C3-6CyClOalkyl, Co4 alkyl-C3-5 cycloalkyl, C0-4 alkyl-O-C1A  alkyl, 

Co _4 alkyl-O-004  alkyl-Cm cycloalkyl, C(0)0C14  alkyl, C(0)000.4  alkyl-Cm cycloalkyl 

Co4 alkyl-C(0)NH2, C(0)NHC34  alkyl, C(0)N(C14  alkyl),, C(0)NH(Co.4  alkyl-Cm 

cycloalkyl), CH2OR5, Co4 alkyl-C(0)R5, C04 alkyl-C(0)N(R5)2, Co_4 alkyl-C(0 OR5  

CO-4 alkyl-NHC(0)R5, Co4 alkyl-N(R5)2, a heterocyclic ring system selected fro . oxetane, 

azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, p . eridine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from fura 	oxazole, 

oxadiazole, pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or 	4 to two ORS, wherein 

each of said optional R4  substituents is optionally substituted w 	i up to four fluorine 

atoms, up to two Ci _.tallcyl groups, up to two OH groups, up . two OC14alkyl groups, up 

to two SC14alkyl groups, a C(0)C14  alkyl, a C(0)0C1.4 . 	yl, or a C(0)0C0_4  alkyl-C3-5 

cycloalkyl; and 

each R5  is, independently, hydrogen, Ci.4alkyl, a 5-' -membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimir ne, a 4-6-membered heterocyclyl 

selected from oxetane, tetrahydrofuran, or tet , :hydropyran, and each R5  group is 

optionally substituted with chloro, up tot 	e fluorine atoms, up to two Cinalkyl, CH2OH, 

CN, up to two OH, up to two 0C1 _2a 	a spirooxetane, pyrrolidine, or triazole, or two R5  

groups together with the intervenin.. 	itrogen atom form a morpholine ring, azetidine ring, 

pyrrolidine ring, piperidine ring, r 	piperazine ring. 

16. 	The compound of a 	one of claims 2-13, wherein 

R4  is a 4-10-membered 	onocyclic or bicyclic heterocyclyl ring selected from oxetane, 

tetrahydrofuran, tetr• ydropyran, dihydroisoxazole, pyrimidinc-2,4(I H,3H)-dionc, 

dihydrofuropyri 	'tine, dihydropyranopyrimidine, dihydropyrrolopyrimidine, 

tetrahydropter 	me, or tetrahydropyridopyrimidine, wherein each of said R4  groups is 

optionally s . rstituted with up to four Br, Cl, F, or Ci_talkyl, up to three CN, NO2, C2- 

4alkenyl 	24alkynyl, C3_6cycloalkyl, C0-4 alkyl-Cm cycloalkyl, Co-4 alkyl-O-C14  alkyl, 

Co _4 alky 	• Co_4 alkyl-C3_5  cycloalkyl, C(0)0C14  alkyl, C(0)0004  alkyl-C3_5  cycloalkyl, 

Co-4 al 	1-C(0)NH2, C(0)NHC14  alkyl, C(0)N(C14  alkyl)2, C(0)NH(C04  alkyl-C3-5 

ycloalkyl), CH2OR5, Co4 alkyl-C(0)R5, Co4 alkyl-C(0)N(R5)2, Co4 alkyl-C(0)ORS, 

"04 alkyl-NHC(0)R5,  Co4 alkyl-N(R5)2, a heterocyclic ring system selected from oxetane, 

azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, 
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pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, 

oxadiazole, pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two ORS, wh,  ein 

each of said optional R4  substituents is optionally substituted with up to four fluor' e 

atoms, up to two Chalky] groups, up to two OH groups, up to two OCI-talkyl t oups, up 

to two SCI_AlIcyl groups, a C(0)C1,4 alkyl, a C(0)0C14  alkyl, or a C(0)0C 4 alkyl-C3-5 

cycloalkyl; and 

each R5  is, independently, hydrogen, Ci_allcyl, a 5-6-membered hetet.,  aryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membe •cl heterocyclyl 

selected from oxetane, tetrahydrofiiran, or tctrahydropyran, and ach R5  group is 

optionally substituted with chloro, up to three fluorine atom, up to two Ct.2alkyl, CH2OH, 

CN, up to two OH, up to two 0C1 _2alkyl, a spirooxetane, • 	rrolidine, or triazole, or two R5  

groups together with the intervening nitrogen atom fo 	a morpholine ring, azetidine ring, 

pyrrolidine ring, piperidine ring, or piperazine ring. 

17. The compound of claim 1, wherein R.  g C is cyclohexane. 

18. The compound of claim 17, hav 	g the following formula: r  
Rt2 	

i.  N  

0 (HI). 

19. The coin p sund of claim 17 or 18, wherein Xis —NH-. 

20. Thp,  ompound of any one of claims 17-19, having the following formula: 

1  R2 	• 
B 

(III-A). 
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21.  The compound of claim 20, having the following formula: 

R3  
N"-Y1 N-0, 

N sit 
 N 

R2  .. 
0 

	
el  

. 

0 	(III-A-1) or 	 0 	(111-A-2). 

22.  The compound of claim 20 or 21, wherein R2  is -Co_4 	1-NHR4  or -OR4. 

23.  The compound of claim 22, wherein R2  is -NH t . 

24.  The compound of claim 22, wherein R2  i 	OR4. 

25.  The compound of claim 17-19, bay 	the following formula: 

10 
Rr 

CI (111-B). 

26.  The compou s of claim 25 having the following formula: 

--ts. R3  
N 	Al 	 N-0 0  N 	„IN 

0 	(III-B-1) or 	 0 	(III-B-2). 

27.  The compound of claim 25 or 26, wherein RI  is -00,4 alkyl-NHR4  or -OR4. 
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28.  The compound of claim 27, wherein R1 is -NHR4. 

29.  The compound of claim 27, wherein RI is -0R4. 

30.  The compound of any one of claims 17-29 wherein 

	

C

N 	...,.N.„, 

	

) <. 	

,i1 
B 

is 	0 	, 	0 	-%.0.-- , or 	0 

31.  The compound of claim 30 wherein 

B is C0J 

32.  The compound of claim 17 or 18, whe 	in Xis —0-. 

33.  The compound of claim 17, 18 • 	32, having the following formula: 

A I
- 

0 	(III-C). 

34.  The 

R2~ 

com. and of claim 33, having the following formula: 

R3 

N'tci 	 N—q 
• _N 	 N 

1110 
R2 

CI 	(III-C-I) or 	 0 	(III -C-2). 
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35.  The compound of claim 33 or 34, wherein is R2  is -00.4  alkyl-NHR4  or -OR4  

36.  The compound of claim 35, wherein is R2  is -NHR4. 

37.  The compound of claim 35, wherein is R2  is -OR4. 

38.  The compound of claim 17, 18 or 32, having the following o mula: 

A 
N 

R1XY 0 

0 	(TII-D). 

39.  The compound according to claim 3' having the following formula: 

R3  
, 

	

N^71 	 N-0

R1 

	

0,N 	

Rit0 io

„ N 

43) 	(III-D-1) or 	 10 	(III -D-2). 

40.  The compo 	d of claim 38 or 39, wherein is R' is -00_4  alkyl-NHR4  or -OR4. 

41.  The co 	pound of claim 40, wherein is R' is -NHR4. 

42.  ' 	e compound of claim 40, wherein is R' is -OR4. 

272 



WO 2014/159690 
	

PCT/US2014/024767 

43. The compound of claim 38 or 39 having the following formula: 

R3  
1\1",-1 

O 	 is 

 N 

° 

	

(III-D-3), wherein 

Y is -0- or -NH-. 

44. The compound of any one of claims 32-43 wherein 

— 	I 	I 	I 
,,N..., 	„,,N,, 	d  

B 	L 	) 	 r 	...... 	...-- CN - 	0 	0 	 , or 	0 	. 

45. The compound of claim 44 wherein 

0 ' 

46. The compound of any • e of claims 17-45, wherein R3  is hydrogen, Ci.4alkyl, 

OCh2alkyl, or C(0)NH2, or 	(0)H, wherein each of said R3  alkyl is optionally substituted 

with OH. 

47. The compo nd of claim 46, wherein R3  is hydrogen. 

48. The compound of any one of claims 17-47, wherein 

R 	s hydrogen, Chalky], C2.4alkenyl, C2Aalkynyl, C3,5cycloallcyl, phenyl, wherein 

each o said R4  groups is optionally substituted with up to four Br, Cl, F, or C1-alkyl, up 

tot 	ee CN, NO2, C2,4alkenyl, Ctalkynyl, C3,6cycloalkyl, Coo alkyl-C3,5  cycloalkyl, 

'o-4 alkyl-O-Ch4 alkyl, Ca-4 alkyl-O-004  alkyl-C3,5  cycloalkyl, C(0)0C_4  alkyl, 
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C(0)0004  alkyl-C3_5 cycloalkyl, C0_4  alkyl-C(0)NH2, C(0)NHC14  alkyl, C(0)N(C14  

alkyl)2, C(0)NH(C04  alkyl-C3_5  cycloalkyl), CELOR5, C04  alkyl-C(0)R5, C0-4  alkyl- 

C(0)N(R5)2, 

Co_4 alkyl-C(0)0R5, C0.4  alkyl-NHC(0)R5, Co.4  alkyl-N(R5)2, a heterocyclic rin t  system 

selected from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydro 	ran, 

morpholine, piperidine, pyrrolidine or piperazine, a heteroaryl ring syste 	selected from 

furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, oxadiazole or t; 	azole, or up to two 

OR5, wherein each of said optional R4  substituents is optionally su . ti uted with up to four 

fluorine atoms, up to two Ci4allcyl groups, up to two OH group 	up to two OCI 4alkyl 

groups, up to two 

SC14alkyl groups, a C(0)C14  alkyl, a C(0)0C14  alkyl, or 	C(0)0004  alkyl-C3.5  

cycloalkyl; and 

each R5  is, independently, hydrogen, Ci4allcyl, a 5-. membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimi. 	e, a 4-6-membered heterocyclyl 

selected from oxetane, tetrahydrofuran, or tet . rydropyran, and each R5  group is 

optionally substituted with chloro, up to tl 	e fluorine atoms, up to two Ci_2alkyl, CH2OH, 

CN, up to two OH, up to two OC1_2alky , a spirooxetane, pyrrolidine, or triazole, or two R5  

groups together with the intervenin 	itrogen atom form a morpholine ring, azetidine ring, 

pyrrolidine ring, piperidine ring, , 	piperazine ring. 

49. 	The compound of a 	one of claims 17-47, wherein 

R4  is a 5-10-me • ered monocyclic or bicyclic heteroaryl ring selected from 

pyrrole, imidazolc, p 	azole, triazole, thiazole, isothiazolc, oxazole, pyridine, pyrimidine, 

pyrimidinone, pyr 	ine, pyridazine, or quinoline, wherein each of said R4  groups is 

optionally sub 	tuted with up to four Br, CI, F, or C14alkyl, up to three CN, NO2, 

C24alkenyl 	24alkynyl, Cmcycloallcyl, C04  alkyl-C3.5  cycloalkyl, C0-4  alkyl-O-C14  alkyl, 

Co-4  alky 0-004  alkyl-C3_5 cycloalkyl, C(0)0C14  alkyl, C(0)0004 alkyl-C3_5 cycloalkyl, 

Co-4 a 	-C(0)NH2, C(0)NHC1.4  alkyl, C(0)N(C1-4  alkY02, 

C( 6)1\TH(Co4  alkyl-C3.5  cycloalkyl), CH2OR5, Co4  alkyl-C(0)R5, Co.4  alkyl-C(0)N(R5)2, 

04 alkyl-C(0)0R5, Co -4 alkyl-NHC(0)R5, C04  alkyl-N(R5),, a heterocyclic ring system 

selected from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, 

morpholine, piperidine, pyrrolidine or piperazine, a heteroaryl ring system selected from 
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furan, oxazole, oxadiazole, pyritic, pyrazole, triazole, oxadiazole or tetrazole, or up to 	'c 

OR5, wherein each of said optional R4  substituents is optionally substituted with up t. four 

fluorine atoms, up to two CislIcyl groups, up to two OH groups, up to two 0C14• 	1 

groups, up to two 

SCislIcyl groups, a C(0)C14  allcyl, a C(0)0C14  alkyl, or a C(0)0004 alky C3-5 

cycloalkyl; and 

each R5  is, independently, hydrogen, Ci4alkyl, a 5-6-membered heter,  .ryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-memb- • d heterocyclyl 

selected from oxetanc, tetrahydrofuran, or tctrahydropyran, and 	ach R5  group is 

optionally substituted with chloro, up to three fluorine atom, up to two Ci_2allcyl, CH2OH, 

CN, up to two OH, up to two 0C1 _2alkyl, a spirooxetane, 	rrolidine, or triazole, or two R5  

groups together with the intervening nitrogen atom for 	a morpholine ring, azetidine ring, 

pyrrolidine ring, piperidine ring, or piperazine ring 

50. 	The compound of claim 49, wherein 

R4  is pyridine or pyrimidine, whic 	is optionally substituted with up to four Br, Cl, 

F, or Cislkyl, up to three CN, NO2, C 	alkenyl, C2,4alkynyl, C3_6cycloalkyl, C04  alkyl- 

C1,5  cycloalkyl, Coo alkyl-O-C14 al 	C0.4 alkyl-0-0)4  alkyl-C3-5 cycloalkyl, C(0)0C1-4 

alkyl, C(0)0Co4alkyl-C3.5 cyclo 	1, Co _4  alkyl-C(0)NH2, C(0)NHCI4  allcyl, C(0)N(C1- 

4 alky1)2, C(0)NH(Co4  alkyl 	-5  cycloalkyl), CH2OR5, C04 alkyl-C(0)R5, C04 alkyl- 

C(0)N(R5)2, 

C04  alkyl-C(0)ORS, Co 	.11cyl-NHC(0)R5, C04  alkyl-N(R5)2, a heterocyclic ring system 

selected from oxetan• , azetidine, tetrahydrofuran, dihydropyran, tctrahydropyran, 

morpholine, piper r ine, pyrrolidine or piperazine, a heteroaryl ring system selected from 

furan, oxazole exadiazole, pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two 

OR5, where 	each of said optional R4  substituents is optionally substituted with up to four 

fluorine 	oms, up to two Cislkyl groups, up to two OH groups, up to two OCislicyl 

group ., up to two 

S 	alkyl groups, a C(0)C14  alkyl, a C(0)0C14  alkyl, or a C(0)0004  alkyl-C3.5  

ycloalkyl; and 

each R5  is, independently, hydrogen, Ci_ollcyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl 
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selected from oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is 

optionally substituted with chloro, up to three fluorine atoms, up to two Ci_2allcyl, C 	OH, 

CN, up to two OH, up to two OCi_2alkyl, a spirooxetane, pyrrolidine, or triazole, • two R5  

groups together with the intervening nitrogen atom form a morpholine ring, az,  idine ring, 

pyrrolidine ring, piperidine ring, or piperazine ring. 

51. 	The compound of any one of claims 17-47, wherein 

R4  is a 4-10-membered monocyclic or bicyclic heterocycly 	ing selected from 

oxetanc, tetrahydrofuran, tetrahydropyran, dihydroisoxazolc, p 	midinc-2,4(1H,3H)- 

dione, dihydrofuropyrimidine, dihydropyranopyrimidine, di 	d opyrrolopyrimidine, 

tetrahydropteridine, or tetrahydropyridopyrimidine, when n each of said R4  groups is 

optionally substituted with up to four Br, Cl, F, or C1 	kyl, up to three CN, NO2, C2- 

4alkenyl, Ctalkynyl, C3_6cycloalkyl, C04 alkyl-CI 	ycloalkyl, C04 alkyl-O-C14  alkyl, 

Coo alkyl-O-004 alkyl-Cm  cycloalkyl, C(0)0C 4 alkyl, C(0)0004  alkyl-Cm  cycloalkyl, 

Coo alkyl-C(0)NH2, C(0)NHCI.4  alkyl, C(0 	C1-4 alkyl)2, 

C(0)NH(C04  alkyl-Cm  cycloalkyl), CH2 0 	5, Co4 alkyl-C(0)R5, C04 alkyl-C(0)N(R5)2, 

Coo alkyl-C(0)ORS, Co4 alkyl-NHC(O ' 5, C0-4 alkyl-N(R5)2, a heterocyclic ring system 

selected from oxetane, azetidine, tet 	hydrofuran, dihydropyran, tetrahydropyran, 

morpholine, piperidine, pyrrolidi e or piperazine, a heteroaryl ring system selected from 

furan, oxazole, oxadiazole, py 	ole, pyrazole, triazole, oxadiazole or tetrazole, or up to two 

ORS, wherein each of said 	•tional R4  substituents is optionally substituted with up to four 

fluorine atoms, up to tw 	C14alkyl groups, up to two OH groups, up to two OCI.4allcyl 

groups, up to two 

SCi_aalkyl groups . C(0)C14  alkyl, a C(0)0C1.4 alkyl, or a C(0)0004  alkyl-C3-5 

cycloalkyl; an. 

each R5  is, 	dependently, hydrogen, Ci_allcyl, a 5-6-membered heteroaryl selected from 

imidazo 	triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl 

selec 	d from oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is 

op onally substituted with chloro, up to three fluorine atoms, up to two Ci nallcyl, CH2OH, 

N, up to two OH, up to two OCinalkyl, a spirooxctanc, pyrrolidine, or triazolc, or two R5  

groups together with the intervening nitrogen atom form a morpholine ring, azetidine ring, 

pyrrolidine ring, piperidine ring, or piperazine ring. 
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52. 	The compound of claim 32 having the formula: 

,....,R3  
N 	--/zi 

N 

FIN 	

. 

R4  

) 0 	(IV), wherein 

R3  is hydrogen, -C14allcyl, fluoro, chloro, -0Ch2alkyl, or -C(0) 	2, _C(0)H, or -CN, 

wherein each of said R3  alkyl is optionally substituted w. 	OH or up to 3 fluorine 

atoms; 

R4  is 

NIX.   
fj 

R4a---x2m.R4b 

X1  is N, CH, CF, CO, or CC1,2  alkyl option 	y substituted with up to 3 fluorine atoms; 

X2  is N or CRa, wherein X I  and X2  can .t simultaneously be N; 

each of Ra  , R4b, and Roc  is, independ' tly, hydrogen, F, Cl, Br, CN, NO2, C1  4 alkyl, 

C0.4 alkyl-Cm cycloalkyl, C0-4 alky 0-C1.4 alkyl, C0,4 alkyl-O-004  alkyl-Cm cycloalkyl, 

C2.4 alkenyl, C2_4 alkynyl, C(0), 	lA  alkyl, C(0)0004  alkyl-Cm cycloalkyl, C(0)NH2, 

C(0)NHC14  alkyl, C(0) k (C14 alkY02, C(0)NH(C0_4 alkyl-C3.5  cycloalkyl), a 

heterocyclic ring syst 	selected from oxetane, azetidine, tetrahydrofuran, 

dihydropyran, tet . ydropyran, morpholine, piperidine, or piperazine, or a heteroaryl 

ring system sel- ted from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, or 

tctrazole, or 	, Ra, and the intervening atoms form a dihydrofuran, a dihydropyran, 

or a tetra 	dropiperidine heterocyclic ring system; 

wherein e• h of said Ra, R4b, or Roc  heterocyclic or heteroaryl ring systems is optionally 

sub• ituted with up to four fluorine atoms, up to two CIA alkyl, up to two OH groups, a 

,(0)C1,4  alkyl, a C(0)0C14  alkyl, or a C(0)000_4  alkyl-C3.5  cycloalkyl; and 

erein each of said Ra  , R4b, or Roc  alkyl or cycloalkyl is optionally substituted with up 

to 2 non-geminal OH groups or up to 3 fluorine atoms. 
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53. The compound of claim 52, wherein R3  is hydrogen, -C14allcyl, 

-0C1 _2allcyl, or -C(0)N1-1,, or -C(0)H, wherein each of said R3  alkyl is optionally 

substituted with OH: 

54. The compound of claim 52 or 53, wherein R3  is hydrogen. 

55. The compound of any one of claims 52-54, wherein each of X1  and X2  is, 

independently, CH or N, wherein X1  and X2  cannot simultaneous] 	e N. 

56. The compound of any one of claims 52-55, wherein -.ch of R4' and R4b  is,  

independently, a heterocyclic ring system selected from o etane, azetidine, 

tetrahydrofuran, dihydropyran, tetrahydropyran, more ,  'line, piperidine, or piperazine, 

wherein each of said R4' or 1241)  heterocyclic or , - eroaryl ring systems is optionally 

substituted with up to four fluorine atoms, u• to two C14 alkyl, up to two OH groups, a 

C(0)C1_a alkyl, a C(0)OC14  alkyl, or a C • 0004  alkyl-Cm cycloalkyl; and 

wherein each of said R4a or R4b  alkyl or cy 	oalkyl is optionally substituted with up to 2 

non-geminal 01-i groups or up to 3 fluo ne atoms. 

57. The compound of any on; of claims 52-55, wherein each of R4' and 1241)  is, 

independently, a heteroa 	ring system selected from furan, oxazole, oxadiazole, 

pyrrole, pyrazole, triaz. e, or tetrazole, 

wherein each of said R4a  or R41' heterocyclic or heteroaryl ring systems is optionally 

substituted with 	to four fluorine atoms, up to two C14 alkyl, up to two OH groups, a 

C(0)C1_4  alky , a C(0)0C1.4  alkyl, or a C(0)000-4 alkyl-Cm cycloalkyl; and 

wherein each • said R4a  or R4b  alkyl or cycloalkyl is optionally substituted with up to 2 

non-gemin. OH groups or up to 3 fluorine atoms. 

58. The compound of any one of claims 52-55, wherein each of R4a  and 1241)  is, 

ii • pendently, hydrogen, F, CI, Br, CN, NO,, Ci4 alkyl, C04 alkyl-Cm cycloalkyl, 

0-4 alkyl-O-C14 alkyl, C04 alkyl-O-00,4 alkyl-Cm  cycloalkyl, C24  alkcnyl, 0/4 alkynyl, 

C(0)OC14  alkyl, C(0)0004  alkyl-Cm cycloalkyl, C(0)NH2, C(0)NHC14  alkyl, 

C(0)N(C14 alkyl)2, or C(0)NH(C0_4  alkyl-Cm  cycloalkyl), 
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wherein each of said Ria or R41)  heterocyclic or heteroaryl ring systems is optionally 

substituted with up to four fluorine atoms, up to two Ci.4 alkyl, up to two OH g o 	s, a 

C(0)C1_4  alkyl, a C(0)0C1-4 alkyl, or a C(0)0004  alkyl-C3.5  cycloalkyl; and 

wherein each of said R4a or Rib  alkyl or cycloalkyl is optionally substituted wit 	up to 2 

non-geminal OH groups or up to 3 fluorine atoms. 

59. A compound selected from the list of compounds in Table 1. 

60. A compound selected from the list of compounds in Ta. 	2. 

61. A pharmaceutical composition comprising a com p 4 and of any one of claims 1-60 

and a pharmaceutically acceptable excipient. 

62. A method of sensitizing a cell to a thera. uric agent or a disease state that induces 

a DNA lesion comprising the step of contac i g the cell with the compound of any one of 

claims 1-60, or a pharmaceutical composi .n comprising said compound. 

63. A method of potentiating a t • rapeutic regimen for the treatment of cancer in a 

patient comprising the step of ad ,  roistering to said patient an effective amount of the 

compound of any one of clai • . 1-60, or a pharmaceutical composition comprising said 

compound. 

64. A method of 	eating cancer or inhibiting cancer cell growth in a patient 

comprising admi 	ering to said patient an effective amount of the compound of any one 

of claims 1-60 .r a pharmaceutical composition comprising said compound, either alone 

or in combi 	ion with one or more additional therapeutic agent. 

PCT/US2014/024767/ WO 2014/159690 
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Claims 

1. 	A compound having the formula: 

07) 

N  R GI 10  
2 

B 
(I), wherein 

Ring A is a ring system selected from 

N z-Y1
R3 	 R3 	R3 	R3 

N-0 	VI 	\ 	 \ 
.-c...-N 	 _.---...„,...,N 

, or 	. 

Ring B is a ring system selected from 

	

, 	 . 
..-- 	-.. 	..2"--„,„: 	,---I---..., 	,2)...,H 	..i-K, 	.....„ 

c 	) 	 -.., 	,-- 	--... 	...- 	
I 	1 	 \ 

0 	0 	0 	0 	N 	N 	HN-N 0 	0 	, or V, wherein 

Ring B is optionally substituted with up to 4 fluorine atoms, up to two OH or up to two CI _ 

4alkyl which is optionally substituted with up to 3 fluorine atoms, up to two OH, or up to two 

0C1 _2alkyl groups; 

Ring C is a cyclohexane or a cyclobutane ring; 

X is -NH-, -0-, or -OC 14 alkyl-; 

each of R' and R2  is, independently, hydrogen, -C(0)NHR4, -C(0)0R4, -NHC(0)R4, 

-NHC(0)0R4, -NHC(0)NHR 4, -NHS(0)2R4, -004  alkyl-NHR4, or -OR4, wherein RI  and R2  

cannot simultaneously be hydrogen, and wherein R I  and R2  and the intervening carbon atom 

can form a dioxane or dioxolane ring; 

R3  is hydrogen, -Ci_4alkyl, fluoro, chloro, -OC I.2alkyl, -C(0)H, -C(0)OH, -C(0)0C1 _2alkyl, - 

CN, -C(0)NHCi_2alkyl, or -C(0)NH2, wherein each of said R3  alkyl is optionally substituted 

with up to 3 fluorine atoms, up to two OH, or up to two 0C1 _2alkyl groups; 

R4  is hydrogen, Ci_4alkyl, C2_4alkenyl, C24alkynyl, C3_5cycloalkyl, phenyl, a 5-10-membered 

monocyclic or bicyclic heteroaryl ring selected from pyritic, imidazole, pyrazole, triazole, 
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thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, pyrazine, pyridazine, or 

quinoline, or a 4-10-membered monocyclic or bicyclic heterocyclyl ring selected from 

oxetane, tetrahydrofuran, tetrahydropyran, dihydroisoxazole, pyrimidine-2,4(1H,3H)-dione, 

dihydrofuropyrimidine, dihydropyranopyrimidine, dihydropyrrolopyrimidine, 

tetrahydropteridine, or tetrahydropyridopyrimidine, wherein each of said R4  groups is 

optionally substituted with up to four Br, Cl, F, or Ci4alkyl, up to three CN, NO2, 

C24alkenyl, C24alkynyl, C3.6cycloalkyl, C04  alkyl-C3.5  cycloalkyl, C04  alkyl-O-C14  alkyl, 

Co4  alkyl-O-004  alkyl-C3.5  cycloalkyl, C(0)0C14  alkyl, C(0)0004  alkyl-C3.5  cycloalkyl, 

Coo alkyl-C(0)NH2, C(0)NHC14  alkyl, C(0)N(Ci4  alkyl)2, C(0)NH(C04  alkyl-C3_5  cycloalkyl), 

CH2OR5, C04 alkyl-C(0)R5, Co-4 alkyl-C(0)N(R5)2, Co_zialkyl-C(0)0R5, 

C04  alkyl-NHC(0)R5, Co4  alkyl-N(R5)2, a heterocyclic ring system selected from oxetane, 

azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, 

pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two ORS, wherein each of said 

optional R4  substituents is optionally substituted with up to four fluorine atoms, up to two C1. 

4alkyl groups, up to two OH groups, up to two OCI4alkyl groups, up to two SC14alkyl 

groups, a C(0)C14  alkyl, a C(0)0C1.4  alkyl, or a 

C(0)0004  alkyl-C3_5  cycloalkyl; and 

each R5  is, independently, hydrogen, Ci4alkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofiiran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two C}.2alkyl, CH2OH, CN, up to two OH, up to two 

0C1 _2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 

2. The compound of claim 1, wherein Ring C is cyclobutane. 

3. The compound of claim 2, having the following formula: 
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(---A) 

R1 

 

R2  
B 

(II). 

4. The compound of claim 3, having the following 

A 

N 

formula: 

0  

0 (II-A). 

5. The compound of claim 4, having the following formula: 

R3  

N 

is  
" - - - - - :/1-• 

N 

RZ  

411 	(II-A-1). 

6. The compound of claim 4 or 5, wherein R2  is -00_4  alkyl-NHR4. 

7. The compound of claim 3, having the following formula: 
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(--Th 

le 

N 

0  (II-B). 

8.  The compound of claim 7, having the following formula: 

R3  

NV1 
N 

 

ION  

13 

(II-B-1). 

9.  The compound of claim 7 or 8, wherein R I  is -004  alkyl-NHR4. 

10.  The compound of any one of claims 2-9, wherein Xis —0- or -001 _4  alkyl-. 

11.  The compound of any one of claims 2-10 wherein 

is 
--.. 	...-- 	---. 	..--- 0 	0 	, 	0 	, or 	0 

12.  The compound of claim 11 wherein 

Op ( ) 
 	is 	0 	, 

13.  The compound of any one of claims 2-12, wherein R3  is hydrogen. 
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14. The compound of any one of claims 2-13, wherein 

R4  is hydrogen, Ci4alkyl, C24alkenyl, C24alkynyl, C3_5cycloalkyl, phenyl, wherein each 

of said R4  groups is optionally substituted with up to four Br, Cl, F, or Ci4alkyl, up to three CN, 

NO2, C24alkenyl, C24alkynyl, C3.6cycloalkyl, C04 alkyl-Cm cycloalkyl, 

C04 alkyl-O-C i 4 alkyl, C04 alkyl-O-004  alkyl-Cm cycloalkyl, C(0)0CI4  alkyl, 

C(0)000.4 alkyl-C3.5  cycloalkyl, Co_4 alkyl-C(0)NH2, C(0)NRCI4  alkyl, C(0)N(C1.4  alkyl)2, 

C(0)NH(C04 alkyl-C3.5  cycloalkyl), CH2OR5, C04 alkyl-C(0)R5, Co4 alkyl-C(0)N(R5)2, 

Co4 alkyl-C(0)ORS, Co_4 alkyl-NHC(0)R5, Co4 alkyl-N(R5)2, a heterocyclic ring system selected 

from oxetane, azetidine, tetrahydrothran, dihydropyran, tetrahydropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, 

pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two ORS, wherein each of said 

optional R4  substituents is optionally substituted with up to four fluorine atoms, up to two C1 _ 

4alkyl groups, up to two OH groups, up to two OC14alkyl groups, up to two 

SCI _4alkyl groups, a C(0)C IA alkyl, a C(0)0C14  alkyl, or a C(0)0004  alkyl-Cm cycloalkyl; and 

each R5  is, independently, hydrogen, Ci4alkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrothran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two Ci.2alkyl, CH2OH, CN, up to two OH, up to two 

OC I.2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 

15. The compound of any one of claims 2-13, wherein 

R4  is a 5-10-membered monocyclic or bicyclic heteroaryl ring selected from pyrrole, imidazole, 

pyrazole, triazole, thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, pyrazine, 

pyridazine, or quinoline, wherein each of said R4  groups is optionally substituted with up to four 

Br, Cl, F, or Ci4alkyl, up to three CN, NO2, C24alkenyl, 

C24alkynyl, C3 _6cycloalkyl, C04 alkyl-C3.5  cycloalkyl, C04 alkyl-O-C14  alkyl, 

C04 alkyl-O-004  alkyl-Cm cycloalkyl, C(0)0C1.4  alkyl, C(0)0004  alkyl-Cm cycloalkyl, 
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C04 alkyl-C(0)NH2, C(0)NHCI4  alkyl, C(0)N(C1 a alkyl)2, C(0)NH(C0.4  alkyl-C3.5  cycloalkyl), 

CH2OR5, CoA alkyl-C(0)R5, Coo alkyl-C(0)N(R5)2, C0_4 alkyl-C(0)ORS, 

C04 alkyl-NHC(0)R5, C04 alkyl-N(R5)2, a heterocyclic ring system selected from oxetane, azetidine, 

tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, pyrrolidine or 

piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, pyrrole, pyrazole, 

triazole, oxadiazole or tetrazole, or up to two OR5, wherein each of said optional R4  substituents 

is optionally substituted with up to four fluorine atoms, up to two Ci4alkyl groups, up to two OH 

groups, up to two OCi4alkyl groups, up to two SCi4alkyl groups, a C(0)Cm alkyl, a C(0)0C14  

alkyl, or a C(0)0C0.4  alkyl-C3_5  cycloalkyl; and 

each R5  is, independently, hydrogen, Cbolkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two Ch2alkyl, CH2OH, CN, up to two OH, up to two 

OC i_2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 

16. 	The compound of any one of claims 2-13, wherein 

R4  is a 4-10-membered monocyclic or bicyclic heterocyclyl ring selected from oxetane, 

tetrahydrofuran, tetrahydropyran, dihydroisoxazole, pyrimidine-2,4(1H,3H)-dione, 

dihydrofuropyrimidine, dihydropyranopyrimidine, dihydropyrrolopyrimidine, 

tetrahydropteridine, or tetrahydropyridopyrimidine, wherein each of said R4  groups is optionally 

substituted with up to four Br, Cl, F, or Cmalkyl, up to three CN, NO2, C24alkenyl, C24alkynyl, 

Cmcycloalkyl, C04 alkyl-C3_5  cycloalkyl, C04 alkyl-O-C14  alkyl, 

Co4 alkyl-O-004  alkyl-C3_5 cycloalkyl, C(0)0C1.4  alkyl, C(0)000-4 alkyl-C3 _5  cycloalkyl, 

C04 alkyl-C(0)NH2, C(0)NHC14  alkyl, C(0)N(Cm alkyl)2, C(0)NH(C04  alkyl-C3_5  cycloalkyl), 

CH2OR5, Co4 alkyl-C(0)R5, C04 alkyl-C(0)N(R5)2, C04 alkyl-C(0)ORS, 

C04 alkyl-NHC(0)R5, C04 alkyl-N(R5)2, a heterocyclic ring system selected from oxetane, azetidine, 

tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, pyrrolidine or 

piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, pyrrole, pyrazole, 

triazole, oxadiazole or tetrazole, or up to two OR5, wherein each of said optional R4  substituents 
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is optionally substituted with up to four fluorine atoms, up to two CI _alkyl groups, up to two OH 

groups, up to two OC I.4alkyl groups, up to two SCi4alkyl groups, a C(0)C14  alkyl, a C(0)0C1.4  

alkyl, or a C(0)0004  alkyl-C3_5  cycloalkyl; and 

each R5  is, independently, hydrogen, CI _alkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two Ci.2alkyl, CH2OH, CN, up to two OH, up to two 

OCI.2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 

17. The compound of claim 1, wherein Ring Cis cyclohexane. 

18. The compound of claim 17, having the following formula: 

FA 
R

)1  
110 

RZ 	
0 	(III). 

19. The compound of claim 17 or 18, wherein X is —NH-. 

20. The compound of any one of claims 17-19, having the following formula: 

R2''' Cr 	le 

CI (III-A). 
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21.  

22.  

23.  

24.  

25.  

26.  

27.  

The compound of claim 20, having the following formula: 

R3 

NYI 	 N-0 

R2,  

0  N 	 }\1 

R2,,. 	
110 

CI 	 B 
(HI-A-1) or  (III-A-2). 

The compound of claim 20 or 21, wherein R2  is -00_4  alkyl-NHR4  or -OR4. 

The compound of claim 22, wherein R2  is -NHR4. 

The compound of claim 22, wherein R2  is -OR4. 

The compound of claim 17-19, having the following formula: 

B 
(III-B). 

The compound of claim 25 having the following formula: 

R3  
N'--. 	 N-0, 

1 	, 	 0, N . N  

B 	 (B) 
(HI-B-1) or (III-B-2). 

The compound of claim 25 or 26, wherein R' is -00_4  alkyl-NHR4  or -OR4. 
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28.  The compound of claim 27, wherein R I  is -NHR4. 

29.  The compound of claim 27, wherein RI  is -0124. 

30.  The of any one of claims 17-29 wherein compound 

31.  The compound of 

( ) 	

----- --!--1\ 

 	is 	0 	0 	'-'0---  , 	, or  

claim 30 wherein 

-----C, 

'-'0--- . 

(B) C ) 
 	is 	0 

32.  The compound of claim 17 or 18, wherein Xis —0-. 

33.  The compound of claim 17, 18 or 32, having the following formula: 

A 
0  N 

0 	(III-C). 

34.  The compound of claim 33, having the following formula: 

123  

O 

N"csAl 
im  N 

N-0, 
• / N 

0 
B  

(III-C-1) or (III-C-2). 
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35.  The compound of claim 33 or 34, wherein is R2  is -00_4  alkyl-NHR4  or -OR4. 

36.  The compound of claim 35, wherein is R2  is -NHR4. 

37.  The compound of claim 35, wherein is R2  is -OR4. 

38.  The compound of claim 17, 18 or 32, having the following formula: 

t7 
N 

R1n 0 

B 
(III-D). 

39.  The compound according to claim 38 having the following formula: 

R3 
N- Yti 	 N-O 

I 	1 	 N 

	

si 
 N 	 • 

0 	(III-D-1) or 	 GI (III -D-2). 

40.  The compound of claim 38 or 39, wherein is RI  is -00_4  alkyl-NHR4  or -OR4. 

41.  The compound of claim 40, wherein is R' is -NHR4. 

42.  The compound of claim 40, wherein is RI  is -OR4. 
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43. The compound of claim 38 or 39 having the following formula: 

R3 

N^/-1 
O 

 0 
R4- 

 Y 

CI (III-D-3), wherein 

Y is —0- or —NH-. 

44. The compound of any one of claims 32-43 wherein 

— 	 . 

,.---PK 	7)---. 

CND is 	0, 	0, 	0, 	0
y

, or 	O
7

. 

45. The compound of claim 44 wherein 

B 	( ) 
1S 	0 	. 

46. The compound of any one of claims 17-45, wherein R3  is hydrogen, Ci4alkyl, 

OCI.2alkyl, or C(0)NH2, or C(0)H, wherein each of said R3  alkyl is optionally substituted with 

OH. 

47. The compound of claim 46, wherein R3  is hydrogen. 

48. The compound of any one of claims 17-47, wherein 

R4  is hydrogen, CI 4alkyl, C24alkenyl, C24alkynyl, C3 _5cycloalkyl, phenyl, wherein each 

of said R4  groups is optionally substituted with up to four Br, Cl, F, or Ci4alkyl, up to three CN, 

NO2, C24alkenyl, C24alkynyl, C3_6cycloalkyl, Co-4 alkyl-C3.5  cycloalkyl, 

C0.4 alkyl-O-CM alkyl, C04 alkyl-O-004  alkyl-C3.5  cycloalkyl, C(0)0C14  alkyl, 
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C(0)0004  alkyl-C3_5  cycloalkyl, C04 alkyl-C(0)NH2, C(0)NHC14  alkyl, C(0)N(C14  alkyl)2, 

C(0)NH(C04  alkyl-C3_5  cycloalkyl), CH2OR5, CoA  alkyl-C(0)R5, C04 alkyl-C(0)N(R5)2, 

C04  alkyl-C(0)ORS, C04  alkyl-NHC(0)R5, C04  alkyl-N(R5)2, a heterocyclic ring system selected 

from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, 

pyn-ole, pyrazole, triazole, oxadiazole or tetrazole, or up to two OR5, wherein each of said 

optional R4  substituents is optionally substituted with up to four fluorine atoms, up to two C1 _ 

4alkyl groups, up to two OH groups, up to two OCi4alkyl groups, up to two 

SCholkyl groups, a C(0)C14  alkyl, a C(0)OC14  alkyl, or a C(0)0C0_4 alkyl-C3_5  cycloalkyl; and 

each R5  is, independently, hydrogen, Ci4alkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two Ci_2alkyl, CH2OH, CN, up to two OH, up to two 

0C1 _2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyn-olidine ring, piperidine 

ring, or piperazine ring. 

49. 	The compound of any one of claims 17-47, wherein 

R4  is a 5-10-membered monocyclic or bicyclic heteroaryl ring selected from pyrrole, 

imidazole, pyrazole, triazole, thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, 

pyrazine, pyridazine, or quinoline, wherein each of said R4  groups is optionally substituted with 

up to four Br, Cl, F, or Ci4alkyl, up to three CN, NO2, 

C24alkenyl, C24alkynyl, C3_6cycloalkyl, C04  alkyl-C3.5  cycloalkyl, C04  alkyl-O-C14  alkyl, 

Co4 alkyl-O-004  alkyl-C3.5  cycloalkyl, C(0)OC14  alkyl, C(0)0004  alkyl-C3_5  cycloalkyl, 

C04  alkyl-C(0)NH2, C(0)NHCI -4  alkyl, C(0)N(C14  alkyl)2, 

C(0)NH(C0.4  alkyl-C3 _5  cycloalkyl), CH2OR5, C04 alkyl-C(0)R5, C04 alkyl-C(0)N(R5)2, 

C04 alkyl-C(0)ORS, C04  alkyl-NHC(0)R5, CO-4  alkyl-N(R5)2, a heterocyclic ring system selected 

from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, 

pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two OR5, wherein each of said 
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optional R4  substituents is optionally substituted with up to four fluorine atoms, up to two Cr_ 

4alkyl groups, up to two OH groups, up to two °Chalky! groups, up to two 

SC talky! groups, a C(0)Ch4  alkyl, a C(0)0C14  alkyl, or a C(0)000_4  alkyl-C3.5  cycloalkyl; and 

each R5  is, independently, hydrogen, Chalky!, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two C1 _2alkyl, CH2OH, CN, up to two OH, up to two 

OCI.2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 

50. 	The compound of claim 49, wherein 

R4  is pyridine or pyrimidine, which is optionally substituted with up to four Br, CI, F, or 

Chalky!, up to three CN, NO2, C24alkenyl, C24alkynyl, C3.6cycloalkyl, C04 alkyl-C3-5 

cycloalkyl, C04  alkyl-O-C14  alkyl, Co4  alkyl-O-004  alkyl-C3.5  cycloalkyl, C(0)0CIA  alkyl, 

C(0)0004  alkyl-Cm cycloalkyl, C04  alkyl-C(0)NH2, C(0)NHC IA alkyl, C(0)N(C14  alky02, 

C(0)NH(Co4  alkyl-Cm cycloalkyl), CH2OR5, Co_4 alkyl-C(0)R5, C04  alkyl-C(0)N(R5)2, 

Co-0  alkyl-C(0)ORS, Co_4  alkyl-NHC(0)R5, C04  alkyl-N(R5)2, a heterocyclic ring system selected 

from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, 

pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two ORS, wherein each of said 

optional R4  substituents is optionally substituted with up to four fluorine atoms, up to two C h  

4alkyl groups, up to two OH groups, up to two °Chalky! groups, up to two 

SCIalkyl groups, a C(0)CIA  alkyl, a C(0)0C IA  alkyl, or a C(0)000_4  alkyl-Cm cycloalkyl; and 

each R5  is, independently, hydrogen, Chalky!, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two Ch2alkyl, CH2OH, CN, up to two OH, up to two 

OCh2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 
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51. 	The compound of any one of claims 17-47, wherein 

R4  is a 4-10-membered monocyclic or bicyclic heterocyclyl ring selected from oxetane, 

tetrahydrofuran, tetrahydropyran, dihydroisoxazole, pyrimidine-2,4(1H,3H)-dione, 

dihydrofuropyrimidine, dihydropyranopyrimidine, dihydropyrroloprimidine, 

tetrahydropteridine, or tetrahydropyridopyrimidine, wherein each of said R4  groups is optionally 

substituted with up to four Br, Cl, F, or Ci4alkyl, up to three CN, NO2, C24alkenyl, C24alkynyl, 

C3 _6cycloalkyl, C04 alkyl-C3.5  cycloalkyl, Co4 alkyl-O-C14  alkyl, 

C04 alkyl-O-004  alkyl-C3.5  cycloalkyl, C(0)0C14  alkyl, C(0)0004  alkyl-Cm cycloalkyl, 

Co_4 alkyl-C(0)NH2, C(0)NHCI4  alkyl, C(0)N(CI4  alky02, 

C(0)NH(C04  alkyl-C3.5  cycloalkyl), CH2OR5, Co4 alkyl-C(0)R5, Cm alkyl-C(0)N(R5)2, 

C04 alkyl-C(0)ORS, C04 alkyl-NHC(0)R5, Co4 alkyl-N(R5)2, a heterocyclic ring system selected 

from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, 

pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, 

pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two ORS, wherein each of said 

optional R4  substituents is optionally substituted with up to four fluorine atoms, up to two Ci. 

4alkyl groups, up to two OH groups, up to two OCI4alkyl groups, up to two 

SC malkyl groups, a C(0)CIA alkyl, a C(0)0C14  alkyl, or a C(0)0004  alkyl-C3_5  cycloalkyl; and 

each R5  is, independently, hydrogen, C14alkyl, a 5-6-membered heteroaryl selected from 

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from 

oxetane, tetrahydrofuran, or tetrahydropyran, and each R5  group is optionally substituted with 

chloro, up to three fluorine atoms, up to two Ci.2alkyl, CH2OH, CN, up to two OH, up to two 

0C1 _2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R5  groups together with the 

intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine 

ring, or piperazine ring. 
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52. 	The compound of claim 32 having the formula: 

.,R3  
N N/1 

1111 NN 
R4  

) 0 	(IV), wherein 

R3  is hydrogen, -CI 4alkyl, fluoro, chloro, -0C1 _2alkyl, or -C(0)NH2,_C(0)H, or -CN, wherein 

each of said R3  alkyl is optionally substituted with OH or up to 3 fluorine atoms; 

R4  is 

71 N ' X1  
II 	,1 

R4a" ---. x2" --R4b 

X1  is N, CH, CF, CO, or CC1 _2  alkyl optionally substituted with up to 3 fluorine atoms; 

X2  is N or CR4c, wherein XI  and X2  cannot simultaneously be N; 

each of R4a  , R4b, and R4e  is, independently, hydrogen, F, Cl, Br, CN, NO2, C14  alkyl, 

C04 alkyl-C3_5  cycloalkyl, C04 alkyl-O-C14  alkyl, C04 alkyl-O-004  alkyl-C3 _5  cycloalkyl, 

C24 alkenyl, C24 alkynyl, C(0)0C14 alkyl, C(0)000_4  alkyl-C34  cycloalkyl, C(0)NH2, 

C(0)NHCI4  alkyl, C(0)N(C14  alkyl)2, C(0)NH(C04  alkyl-C3.5  cycloalkyl), a heterocyclic 

ring system selected from oxetane, azetidine, tetrahydropyran, dihydropyran, 

tetrahydropyran, morpholine, piperidine, or piperazine, or a heteroaryl ring system selected 

from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, or tetrazole, or R4c, R4a, and the 

intervening atoms form a dihydrofuran, a dihydropyran, or a tetrahydropiperidine 

heterocyclic ring system; 

wherein each of said R4a, R4b, or R4c  heterocyclic or heteroaryl ring systems is optionally 

substituted with up to four fluorine atoms, up to two C14 alkyl, up to two OH groups, a 

C(0)C14  alkyl, a C(0)0C14  alkyl, or a C(0)000.4  alkyl-C3 _5  cycloalkyl; and 

wherein each of said R4a  , R4b, or R4e  alkyl or cycloalkyl is optionally substituted with up to 2 

non-geminal OH groups or up to 3 fluorine atoms. 

53. 	The compound of claim 52, wherein R3  is hydrogen, -Ci4alkyl, 
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-0C1 _2alkyl, or -C(0)NH2, or -C(0)H, wherein each of said R3  alkyl is optionally substituted 

with OH. 

54. The compound of claim 52 or 53, wherein R3  is hydrogen. 

55. The compound of any one of claims 52-54, wherein each of XI  and X2  is, independently, 

CH or N, wherein X I  and X2  cannot simultaneously be N. 

56. The compound of any one of claims 52-55, wherein each of R4a  and R4b  is, 

independently, a heterocyclic ring system selected from oxetane, azetidine, tetrahydrofuran, 

dihydropyran, tetrahydropyran, morpholine, piperidine, or piperazine, 

wherein each of said R4a  or Rob  heterocyclic or heteroaryl ring systems is optionally 

substituted with up to four fluorine atoms, up to two C14 alkyl, up to two OH groups, a 

C(0)C1 _4  alkyl, a C(0)0C14  alkyl, or a C(0)0004  alkyl-C3.5  cycloalkyl; and 

wherein each of said R4a  or R4b  alkyl or cycloalkyl is optionally substituted with up to 2 non- 

geminal OH groups or up to 3 fluorine atoms. 

57. The compound of any one of claims 52-55, wherein each of lea  and R4b  is, 

independently, a heteroaryl ring system selected from furan, oxazole, oxadiazole, pyrrole, 

pyrazole, triazole, or tetrazole, 

wherein each of said R4a  or 124b  heterocyclic or heteroaryl ring systems is optionally substituted 

with up to four fluorine atoms, up to two C14  alkyl, up to two OH groups, a C(0)C14  alkyl, a 

C(0)0C14  alkyl, or a C(0)0004  alkyl-C3_5  cycloalkyl; and 

wherein each of said R4a  or Rob  alkyl or cycloalkyl is optionally substituted with up to 2 non- 

geminal OH groups or up to 3 fluorine atoms. 

58. The compound of any one of claims 52-55, wherein each of R4a  and R4b  is, 

independently, hydrogen, F, Cl, Br, CN, NO2, C14 alkyl, C04 alkyl-C3_5  cycloalkyl, 

C04 alkyl-O-C14  alkyl, C04 alkyl-O-004  alkyl-C3 _5  cycloalkyl, C24 alkenyl, C24 alkynyl, 

C(0)0C14  alkyl, C(0)0004 alkyl-C3_5 cycloalkyl, C(0)NH2, C(0)NHC14  alkyl, 

C(0)N(C14  alkyl)2, or C(0)NH(C04  alkyl-C3_5  cycloalkyl), 
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wherein each of said R4a  or Rob  heterocyclic or heteroaryl ring systems is optionally substituted 

with up to four fluorine atoms, up to two C14 alkyl, up to two OH groups, a C(0)C14  alkyl, a 

C(0)0C1 _4 alkyl, or a C(0)0C04  alkyl-C3 _5  cycloalkyl; and 

wherein each of said R4a  or Rob  alkyl or cycloalkyl is optionally substituted with up to 2 non- 

geminal OH groups or up to 3 fluorine atoms. 

59. A compound selected from the list of compounds in Table 1. 

60. A compound selected from the list of compounds in Table 2. 

61. A pharmaceutical composition comprising a compound of any one of claims 1-60 and a 

pharmaceutically acceptable excipient. 

62. A compound of any one of claims 1-61, or a pharmaceutical composition comprising said 

compound for use in the sensitization of a cell to a therapeutic agent or a disease state that 

induces a DNA lesion. 

63. A compound of any one of claims 1-60, or a pharmaceutical composition comprising said 

compound for use in the potentiation of a therapeutic regimen for the treatment of cancer in a 

patient. 

64. A compound of any one of claims 1-60, or a pharmaceutical composition either alone or 

in combination with one or more additional therapeutic agent for use in the treatment of cancer 

or inhibiting cancer cell growth in a patient. 
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