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CLAIMS
What is claimed is:

1. . A compound having the formula:

)
X N
R"@ O
R2
o (I), wherein

RingAisa ring system selected from
3 3

/| N-Q /j s— 0
ﬂ\/N AN .k/N KN

, Or

Ring B is a ring system selected from

U@@OO DAOD.S

ituted with up to 4 fluorine atoms, up to two OH or

wherein Ring B is optionally sub

up to two Cysalkyl which is opfionally substituted with up to 3 fluorine atoms, up to

fkyl groups;

Ring C is a cyclohexane or gcyclobutane ring;

X is -NH-, -O-, or -0OCfalkyl-;

each of R' and R? is, Adependently, hydrogen, -C(O)NHR?, -C(O)OR*, -NHC(O)R?,
-NHC(0)OR*, NHC(O)NHR*, -NHS(O);R*, -Co.4 alkyl-NHR?, or -OR*, wherein R!

and R* canfft simultancously be hydrogen, and wherein R' and R? and the intervening

two OH, or up to two OC.

carbon apdm can form a dioxane or dioxolane ring;
R? is hydybgen, -Cyaalkyl, fluoro, chloro, -OC;_zalkyl, -C(O)H, -C(O)OH, -C(O)OC,.
1, -CN, -C(O)NHC; salkyl, or -C(O)NH,, wherein each of said R® alkyl is
ptionally substituted with up to 3 fluorine atoms, up to two OH, or up to two OCi.

zal
salkyl groups;

R'is hydrogen, Cyaalkyl, Cz4alkenyl, Coaalkynyl, Csscycloalkyl, phenyl, a 5-10-

membered monocyclic or bicyclic beteroaryl 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
tetrahydropyridopyrimidine, wherein each of said R? groups is optio
with up to four Br, Cl, F, or Cj4alkyl, up to three CN, NO;,
Coualkenyl, Cosaliynyl, Csecycloalkyl, Co.q alkyl-Cy.s cycloalkyl, Lo.s alkyl-O-C_4 alkyl,
Co.4 alkyl-O-Cy alkyl-Ca s cycloalkyl, C(O)OC.4 alkyl, C{O)Ofo.4 alkyl-Cs s cycloalkyl,
Co.4 alkyl-C{(O)NH>, C(O)NHC,.4 alkyl, C(O)N(C1.4 alkyl),, Z{OINH(Cp.4 alkyl-Cs.5
cycloalkyl), CH;OR?, Co alkyl-C(O)R®, Cyq alkyl-CUBYN(R®),, Coq alkyl-C(O)OR?,
Co.1 alkyl-NHC(O)R’, Co.qalkyl-N(R?),, a heterocycli

azetidine, tetrahydrofuran, dihydropyran, tetrah

ing system selected from oxetane,
ropyran, morpholine, piperidine,
pyrrolidine or piperazine, a hetercaryl ring syStem selected from furan, oxazole,
oxadiazole, pyrrole, pyrazole, triazole, oxgiazole or tetrazole, or up to two OR?,
wherein each of said optional R? substjfuents is optionally substituted with up to four

fluorine atoms, up to two Ci.salkyl groups, up to two OH groups, up to two OC.4alkyl

The compeund of claim 1, wherein Ring C is cyclobutane.

The compound of claim 2, having the following formula:
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R!™:
“ ()
an.

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

5.

TAe compound of claim 4 or 5, wherein R? is -Cp.4 alkyl-NHR®.

The compound of claim 3, having the following formuia:
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B
/X l N
R1
° (IL-B).

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

wherein R! is -Cos alkyl-NHR4.

9. The compound of claim 7 or
10.  The compound of any opfe of claims 2-9, wherein X is —O- or -OC, s alkyl-.

The compound ofAny one of claims 2-10 wherein

The compound of any one of claims 2-12, wherein R” is hydrogen.
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[4.  The compound of any one of claims 2-13, wherein

R* is hydrogen, C).salkyl, Cy_salkenyl, Cr.4alkynyl, Cs_scycloalkyl, phenyl

alkyl);, C(O)NH(Co.4 alkyl-Ca.s cycloalkyl), CH;OR®, Co.q alkyl-CYO)R’, Co.4 alkyl-
CONR),,
Co.4alkyl-C(OYOR?, Cy4 alkyl-NHC(OIR®, Co.4alkyl-N(R* ) A heterocyclic ring system
sclected from oxetane, azetidine, tetrahydrofuran, dihydrgflyran, tetrahydropyran,
morpholine, piperidine, pyrrolidine or piperazine, a heyroaryl ring system selected from
furan, oxazole, oxadiazole, pyrrole, pyrazole, triazgj€, oxadiazole or tetrazole, or up to two
OR®, wherein each of said optional R* substituend§ is optionaily substituted with up to four
fluorine atoms, up to two Cyalkyl groups, upfto two OH groups, up to two OC;4alkyl
groups, up to two

SCi-salkyl groups, a C(O)C4 alkyl, a

cycloalkyl; and

O)YOC, 4 alkyl, or a C{OYOCoy alkyl-Css
each R’ is, independently, hydrogén, Cj42lkyl, a 5-6-membered hetercaryl selected from
imidazole, triazole, thiazole, pffridine, or pyrimidine, a 4-6-membered heterocyclyl
selected from oxetane, tetrgftydrofuran, or tetrahydropyran, and each R® group is
optionally substituted with chloro, up to three fluorine atoms, up to two Cialkyl, CH,OH,
CN, up to two OH, uffto two OC,_salkyl, a spirooxctanc, pyrrolidine, or triazole, or two R
groups together wifh 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

5-10-membered monocyclic or bicyclic heteroaryl ring selected from pyrrole,
Aazole, pyrazole, triazole, thiazole, isothiazole, oxazole, pyridine, pyrimidine,
yrimidinone, pyrazine, pyridazine, or quinoline, whercin cach of said R* groups is
optionally substituted with up to four Br, Cl, F, or Cy4alkyl, up to three CN, NO,, C,.
salkenyl,
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Ci.aalkynyl, Cagcycloalkyl, Co.a alkyl-Cs s cycloalkyl, Co4alkyl-O-Cy.y alkyl,
Co.4 alky1l-O-Co4 alkyl-Cs.5s cycloalkyl, C(O)YOC, 4 alkyl, C(OYOCo.4aikyl-Cs.s cycloalkyl
Co.4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C; alkyl)s, C(O)NH(Cy.4 alkyl-Cs.s
cycloalkyl), CH,OR?, Co alkyl-C(O)R?, Co alkyl-C(OIN(R?),, Co.4alkyl-C(O)OR®,
Co.salkyl-NHC(O)R?, Coa alkyl-N(R?),, a heterocyclic ring system selected fropf oxetane,
azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, pferidine,
pyrrolidine or piperazine, a heteroaryl ring system selected from furan/oxazole,
oxadiazole, pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or yf to two ORS, wherein
cach of said optional R? substituents is optionally substituted wigh up to four fluorine
atoms, up to two Calkyl groups, up to two OH groups, up 6 two OC,alkyl groups, up
to two SCyaalkyl groups, 2 C{O)C,4 alkyl, a C(O)OC,;.4 glkyl, or a C(OYOCq4 alkyl-Cs5
cycloalkyl; and
each R® is, independently, hydrogen, C)4alkyl, a 5-#membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, or pyrimigfne, a 4-6-membered heterocyclyl
selected from oxetane, tetrahydrofuran, or tetghydropyran, and each R® group is
optionally substituted with chloro, up to th#ee fluorine atoms, up to two C, yalkyl, CH,OH,
CN, up to two OH, up to two OC.,alky#, a spirooxetane, pyrrolidine, or triazole, or two R®
groups together with the intervening/itrogen atom form a morpholine ring, azetidine ring,
pyrrolidine ring, piperidine ring, g piperazine ring.
16. The compound of afy one of claims 2-13, wherein
R*is a 4-10-membered onocyclic or bicyclic heterocycly! ring selected from oxetane,

tetrahydrofuran, tetrgfydropyran, dihydroisoxazole, pyrimidine-2,4(1H,3H)-dionc,

yeloalkyl), CH20R®, Co alkyl-C(O)R?, Cou alkyl-C(OIN(R®),, Co.4 alkyl-C(O)OR?,
04 alkyI-NHC(O)R?, Co.4 alkyl-N(R),, 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 OR’, whefein
each of said optional R* substituents is optionally substituted with up to four fluorjfe
atoms, up to two Cyalkyl groups, up to two OH groups, up to two OC,.4alkyl ghoups, up
to two SCiaalkyl groups, a C{0O)Ci.4 alkyl, a C(O)OC, 4 alkyl, or a C(O)YOC, alkyl-Cs.s
cycloalkyl; and

each R i, independently, hydrogen, C;4alkyl, a 5-6-membered heterghryl selected from
imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membeyed heterocyclyl
sclected from oxctane, tetrahydrofuran, or tetrahydropyran, and£ach R® group is
optionally substituted with chloro, up to three fluorine atoms/up to two Cjalkyl, CH,OH,
CN, up to two OH, up to two OC).alkyl, a spirooxetane, grrolidine, or triazole, or two R’
groups together with the intervening nitrogen atom forpfl 2 morpholine ring, azetidine ring,

pyrrolidine ring, piperidine ring, or piperazine ring,
17. The compound of claim 1, wherein Rifg C is ¢yclohexane.

18.  The compound of claim 7, havjhg the following formula:
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21.  The compound of claim 20, having the following formuia:
R3
A\ N/O
oA A H :

I/N

oneos r
r2"" R2"
e (I11-A-1) or

22.  The compound of claim 20 or 21, wherein R? is -Co

(I11-A-2).
I-NHR" or -OR".
23.  The compound of claim 22, wherein R? is -NHR/.
24.

25,

26.

R

e (I11-B-1) or (I11-B-2).

27. The compound of claim 25 or 26, wherein R is -Co.4 alkyl- NHR® or -OR™.
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28.

29.

30.

31

32

33.

34

The compound of claim 27, wherein R is -NHR*.
The compound of claim 27, wherein R! is -OR*.

The compound of any one of claims 17-29 wherein
d i i | |
®.0800
is O, ¢, 0, 0O or

The compound of claim 30 wherein

The compound of claim 17 or 18, wheybin X is —O-.

The compound of claim 17, 18 ¢f 32, having the following formula:

(1-C).

The compbund of claim 33, having the following formula:

R3
NI”“/q N-Q
SRos Saot

R2

e (ITI-C-1) or e (111-C-2).
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35.

36.

37.

38.

39.

40.

41.

The compound of claim 33 or 34, wherein is R? is -Co.4 alkyl-NHR? or -OR",
The compound of claim 35, wherein is R? is -NHR?,
The compound of claim 35, wherein is R? is -OR”.

The compound of claim 17, 18 or 32, having the followingformula:

jop

R

having the following formula:

N-O
| N

OC
;

(IT1I-D-1} or ° (T11-D-2).
The compowfd of claim 38 or 39, wherein is R' is -Cg.4 alkyl-NHR* or -OR*.

pound of claim 40, wherein is R' is -NHR®,

e compound of claim 40, wherein is R' is -OR™.
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43.  The compound of claim 38 or 39 having the following formula:
R3
N7
o 11
e
OYO/ O
<@
(I1I-D-3), wherein

Y is —O- or -NH-,

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

e E | |

® 0000 O

45.  The compound of claim 44 wherein

46.  The compound of any gffe of claims 17-45, wherein R* is hydrogen, Ci.salkyl,
OC, salkyl, or C(O)NHa, or £(0)H, wherein each of said R* alkyl is optionally substituted
with OH.

47.  The compopnd of claim 46, wherein R* is hydrogen.

48. The compound of any one of claims 17-47, wherein
RAs hydrogen, Cisalkyl, Cyyalkenyl, Cy4alkynyl, Csscycloalkyl, phenyl, wherein
each offsaid R* groups is optionally substituted with up to four Br, CI, F, or Cy_salkyl, up
to three CN, NO,, Cyaalkenyl, Csqalkynyl, Cs.gcycloalkyl, Coa alkyl-Css cycloalkyl,
04 alkyl-O-Ci.4 alkyl, Co.4 alkyl-O-Cq.4 alkyl-Cs.s cycloalkyl, C(O)OC1.4 alkyl,
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C(0)YOCo.4 alkyl-Ca.5 cycloalkyl, Co.s alkyl-C(O)NH;, C(O)NHC, 4 alkyl, C{(ON(C 4
alkyl);, C(Q)NH(Co.4 alkyl-Ca.s cycloalkyl), CH;OR?, Co4 alkyl-C(O)R’, Coy alkyl-
C(ON(R),

Co-s alkyl-C(O)OR’, Cq.42lkyl-NHC(O)R?, Cp.4 alkyl-N(R®),, a heterocyclic ringsystem
selected from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydrop#ran,
morpholine, piperidine, pyrrolidine or piperazine, a heteroaryl ring systenf selected from
furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, oxadiazole or tgfrazole, or up to two
OR’, wherein each of said optional R* substituents is optionally subftituted with up to four
fluorine atoms, up to two Cyaalkyl groups, up to two OH groupg/up to two OC, 4alkyl
groups, up to two

SCi.4alkyl groups, a C(O)C.4 alkyl, a C{O)OC,4 alkyl, o C(O)OCq4 alkyl-Cs.s
cycloalkyl; and

each R’ is, independently, hydrogen, Ci4alkyl, a 5-¢#membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, or pyrimigine, a 4-6-membered heterocyclyl
selected from oxectane, tetrahydrofuran, or tetyfhydropyran, and each R’ group is
optionally substituted with chloro, up to thy€e fluorine atoms, up to two Cy.,alkyl, CH,OH,
CN, up to two OH, up to two OC),alkyy a spirooxetane, pyrrolidine, or triazole, or two R®
groups together with the interveningitrogen atom form a morpholine ring, azetidine ring,

pyrrolidine ring, piperidine ring, gf piperazine ring.

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

R?is a 5-10-merghered monocyclic or bicyclic heteroaryl ring selected from
pyrrole, imidazole, pyfazole, triazole, thiazole, isothiazole, oxazolc, pyridine, pyrimidine,
pyrimidinone, pyr#Zine, pyridazine, or quinoline, wherein each of said R* groups is

optionally subgAtuted with up to four Br, CI, F, or Cj4alkyl, up to three CN, NO,,

C(BNH(Cy4 alkyl-Ca.5 cycloalkyl), CH;OR?, Co.4 alkyl-C{O)R®, Co.4 alkyl-C(O)N(R?),,
0.4 alkyl-C(O)OR?, Cq_4 alkyl-NHC(O)R?, Co.4 alkyl-N(R*), a heterocyelic 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, pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to
OR’, wherein each of said optional R* substituents is optionally substituted with up toffour
fluorine atoms, up to two Cj_salkyl groups, up to two OH groups, up to two OCspfkyl
groups, up to two

SCi.qalkyl groups, a C(O)C14 alkyl, a C(O)OC;salkyl, or a C(O)OCoq alky}Ca.s
cycloalkyl; and

each R’ is, independently, hydrogen, Cisalkyl, a 5-6-membered heterglaryl selected from
imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membgy&d heterocyclyl
sclected from oxctanc, tetrahydrofuran, or tetrahydropyran, and£ach R® group is
optionally substituted with chloro, up to three fluorine atomsgfup to two Cy.alkyl, CH,OH,
CN, up to two OH, up to two OC;_»alkyl, a spirooxetane, gyrrolidine, or triazole, or two R®
groups together with the intervening nitrogen atom forf a morpholine ring, azetidine ring,

pyrrolidine ring, piperidine ring, or piperazine ring

50. The compound of ¢laim 49, wherein

R* is pyridine or pyrimidine, whicly/s optionally substituted with up to four Br, Cl,
F, or Cyqalkyl, up to three CN, NO,, Cialkenyl, Cysalkynyl, Cagcycloalkyl, Co.4alkyl-
Cs.s cycloalkyl, Co4 alkyl-O-C) 4 alkffl, Co.4 alkyl-O-Co4 alkyl-Cas cycloalkyl, C(0)OC).4
alkyl, C(O)OCo.4 alkyl-Ca.s cyclogkyl, Co.q alkyl-C(O)NH,, C(O)NHC) 4 alkyl, C(OIN(C;.
salkyl)s, C(O)NH(Cou4 alkyl-G&s cycloalkyl), CH,OR®, Coy4alkyl-C(O)R’, Co. alkyl-
CONR),,
Co.4alkyl-C(O)OR?, Co AAlkyl-NHC(O)R®, Cy.4 alkyl-N(R"),, a heterocyclic ring system
selected from oxctang, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran,
morpholine, piperiline, pyrrolidine or piperazine, a heteroaryl ring system selected from
furan, oxazole JOxadiazole, pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two
OR’, wherejfl each of said optional R* substituents is optionally substituted with up to four

fluorine foms, up to two Ci.qalkyl groups, up to two OH groups, up to two OC,_salkyl

SCAsalkyl groups, a C(O)C14 alkyl, a C(O)OC,4alkyl, or 2 C{(0)OCo4 alkyl-Cs.s
yeloalkyl; and
each R’ is, independently, hydrogen, C;.4alkyl, 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 R® group is

optionally substituted with chioro, up to three fluorine atoms, up to two Cjalkyl, CHAOH,
CN, up to two OH, up to two OC_salkyl, a spirooxetane, pyrrolidine, or triazole, ¢f two R
groups together with the intervening nitrogen atom form a morpholine ring, azgfidine ring,

pyrrolidine ring, piperidine ring, or piperazine ring,

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

R* is a 4-10-membered monocyclic or bicyclic heterocycly)fing selected from

tetrahydropteridine, or tetrahydropyridopyrimidine, whergfn each of said R* groups is
optionally substituted with up to four Br, Cl, F, or C,.4flkyl, up to three CN, NO,, Cs.
salkenyl, Coalkynyl, Cageycloalkyl, Co.q alkyl-Ci.gycloalkyl, Coq alkyl-O-C; 4 alkyl,
Co.4 alkyl-O-Co alkyl-C15 cycloalkyl, C(O)OC alkyl, C(O)OCy.4 alkyl-Ca_s cycloalkyl,
Co-4 alkyl-C(OYNH,, C{(O)NHC, 4 alkyl, C(OJ(Cy.q alkyl)s,

C(O)NH(Cy4alkyl-Cs s cycloalkyl), CHQR®, Cyy alkyl-C(O)R®, Co.4 alkyl-C(O)N(R®),,
Co.4alkyl-C(O)YOR?, Co.4 alkyl-NHC(OYR>, Cy.4alkyl-N(R®),, a heterocyclic ring system
selected from oxetane, azetidine, tetghhydrofuran, dihydropyran, tetrahydropyran,
morpholine, piperidine, pyrrolidigle or piperazine, a heteroaryl ring system selected from
furan, oxazole, oxadiazole, pyffole, pyrazole, triazole, oxadiazole or tetrazole, or up to two
OR’, wherein each of said gtional R* substituents is optionally substituted with up to four
fluorine atoms, up to twg C;salkyl groups, up to two OH groups, up to two OC;.4alkyl
groups, up to two

SC-aalkyl groupsfa C(O)C14 alkyl, a C(O)YOC, 4 alkyl, or a C(O)OCy.4 alkyl-Cs5

selecyfd from oxetane, tetrahydrofuran, or tetrahydropyran, and each R® group is

opyfonally substituted with chloro, up to three fluorine atoms, up to two Cj_alkyl, CH,OH,
N, up to two OH, up to two OC_,alkyl, a spirooxctane, pyrrolidine, or triazole, or two R®

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’*/j
|
HIY Q
0

O (IV), wherein
R?is hydrogen, -C, 4alkyl, fluoro, chloro, -OC, »alkyl, or -C(O)

wherein each of said R alkyl is optionally substituted wi

2,-C(O)H, or -CN,
OH or up to 3 fluorine

atoms;
R'is

N7 X
T
X'is N, CH, CF, CCl, or CCy.2 alky] optiongfly substituted with up to 3 fluorine atoms;
X% is N or CR™, wherein X' and X? canngt simultaneously be N;
each of R*, R*™, and R* is, independghtly, hydrogen, F, Cl, Br, CN, NO,, C alkyl,
Co.4alkyl-Cs_s cycloalkyl, Co.4 alkyfO-Cy 4 alkyl, Cq.q alkyl-O-Cq 4 alkyl-Cs.5 cycloalkyl,
Ca-galkenyl, Cs4 alkynyl, C(O)QC,4alkyl, C(O)OCq4 alkyi-Css cycloalkyl, C(OYNH,,
C(O)NHC,.4alkyl, C(OYW(C 4 alkyl)s, C(O)NH(Co.4 alkyl-Cs_5 cycloalkyl), a
heterocyclic ring systofn selected from oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrgiydropyran, morpholine, piperidine, or piperazine, or a heteroaryl
ring system selgfted from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, or

°, R*™, and the intervening atoms form a dihydrofuran, a diliydropyran,

tetrazole, or
or a tetraldropiperidine heterocyclic ring system;

wherein egéh of said R* R*", or R* heterocyclic or heteroaryl ring systems is optionally
subgfituted with up to four fluorine atoms, up to two Ci4 alkyl, up to two OH groups, a

(0O)YC1.4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OC 4 alkyl-Ca.s cycloalkyl; and

erein each of said R*, R*, or R* alky] 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 ¢laim 52, wherein R'is hydrogen, -C.salkyl,
-0Cyalkyl, or -C(OYNHa, or -C(O)H, wherein each of said R? alkyl is optionally
substituted with- OH.:

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

56.  The compound of any one of claims 52-55, wherein gdch of R* and R™ is,

independently, a heterocyclic ring system selected from gfetane, azetidine,

tetrahydrofuran, dihydropyran, tetrahydropyran, morppbline, piperidine, or piperazine,
wherein each of said R™ or R* heterocyclic or fteroary] ring systems is optionally
substituted with up to four fluorine atoms, wpto two Ci4 alkyl, up to two OH groups, a
C(O)C14 alkyl, a C(O)OC, 4 alkyl, or a CO)OCy4 alkyl-Cy.s cycloalkyl; and

wherein each of said R™ or R** alkyl or cyfloalkyl is optionally substituted with up to 2

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

57.  The compound of any ong/of claims 52-55, wherein each of R* and R* is,
independently, a heteroary¥ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazghe, or tetrazole,

wherein each of said R*/br R* heterocyclic or heteroaryl ring systems is optionally
substituted with yb to four fluorine atoms, up to two Cy4 alkyl, up to two OH groups, a
C(0)Cy.4 alky} a C(O)OC, 4 alkyl, or a C(Q)OCo4 alkyl-Cs s cycloalkyl; and

wherein each off said R* or R* alkyl or cycloalkyl is optionally substituted with up to 2

non-geming’OH groups or up to 3 fluorine atoms,

58. /The compound of any one of claims 52-55, wherein each of R** and R™ is,
ing€pendently, hydrogen, F, Cl, Br, CN, NO,, Cy4alkyl, Co alkyl-Cs s cycloalkyl,

0.4 alkyl-O-C, 4 alkyl, Cp.4 alkyl-O-Cq 4 alkyl-Cs.s cycloaliyl, Coq alkenyl, Ca4alkynyl,
C(0)OC 4 alkyl, C(OYOCy.4alkyl-Cs.s cycloalkyl, C(O)NH;, C(O)NHC.4 alky],
C(O)N(Cy.4alkyl),, or C(O)NH(Cq 4 alkyl-C3.s cycloalkyl),
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wherein each of said R* or R* heterocyclic or heteroaryl ring systems is optionaily
substituted with up to four fluorine atoms, up to two C;4 alkyl, up to two OH gropps, a
C(O)Cy-4 alkyl, a C(OYOC 4 alkyl, or a C(O)OCy4alkyl-Cs.s cycloalkyl; and

wherein each of said R*™ or R* alkyl or cycloalkyl is optionally substituted witfup 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 Tabjt 2.

6l. A pharmaceutical composition comprising a compfund of any one of claims 1-60

and a pharmaceutically acceptable excipient.

62. A method of sensitizing a cell to a therapfutic agent or a disease state that induces
a DNA lesion comprising the step of contactiyfg the cell with the compound of any one of

claims 1-60, or a pharmaceutical composif#bn comprising said compound.

63. A method of potentiating a tffrapeutic regimen for the treatment of cancer in a
patient comprising the step of adpfinistering to said patient an effective amount of the
compound of any one of clairgf 1-60, or a pharmaceutical composition comprising said

compound.

64. A method of feating cancer or inhibiting cancer cell growth in a paticnt
comprising admin#Stering to said patient an effective amount of the compound of any one
of claims 1-60,/0r a pharmaceutical composition comprising said compound, either alone

tion with one or more additional therapeutic agent,
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Claims

L. A compound having the formula:

X
HORS
R?

o (I), wherein

Ring A is a ring system selected from

R R3

R3
N’O S s—( 0
J\,N CW \N QN

Ring B is a ring system selected from

L G U S U U U
D000 ¢
0", ~o7, Y07, Yo7, Yo7, N N ,AN~-N, O~ , 0~/ | or Q, wherein

N

Ring B is optionally substituted with up to 4 fluorine atoms, up to two OH or up to two C.
salkyl which is optionally substituted with up to 3 fluorine atoms, up to two OH, or up to two
OC,alkyl groups;

Ring C is a cyclohexane or a cyclobutane ring;

X is —NH-, -O-, or -OC, 4 alkyl-;

each of R! and R? is, independently, hydrogen, -C(O)NHR?, -C(O)OR*, -NHC(O)R?,
NHC(O)OR*, -NHC(O)NHR*, -NHS(O),R*, -Cy.4 alkyl-NHR*, or -OR*, wherein R' and R?
cannot simultaneously be hydrogen, and wherein R' and R? and the intervening carbon atom
can form a dioxane or dioxolane ring;

R’ is hydrogen, -C_alkyl, fluoro, chloro, -OCalkyl, -C(O)H, -C(O)OH, -C(0)OC.alkyl, -
CN, -C(O)NHC ) zalkyl, or -C(O)NH,, wherein each of said R* alkyl is optionally substituted
with up to 3 fluorine atoms, up to two OH, or up to two OC,_salkyl groups;

R%is hydrogen, C;.4alkyl, Cysalkenyl, Cygalkynyl, Cs.scycloalkyl, phenyl, a 5-10-membered

monocyclic or bicyelic heteroaryl ring selected from pyrrole, 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 R* groups is
optionally substituted with up to four Br, Cl, F, or Cy4alkyl, up to three CN, NO,,

Csalkenyl, Cygalkynyl, Csygcycloalkyl, Coq alkyl-Cs.s cycloalkyl, Co.4 alkyl-O-C) 4 alkyl,

Co4 alkyl-O-Cy4 alkyl-Cjy_5 cycloalkyl, C{(O)YOC 4 alkyl, C(O)OCy4 alkyl-C;.s cycloalkyl,

Co alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C;4 alkyl),, C(O)NH(Cy4 alkyl-Cs 5 cycloalkyl),
CH,OR®, Co4 alkyl-C(O)R?, Coq alkyl-C(O)N(R), Co4 alkyl-C(O)OR’,

Cos alkyl-NHC(O)R®, Co.4 alkyl-N(R’),, 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 OR’, wherein each of said
optional R? substituents is optionally substituted with up to four fluorine atoms, up to two C;.
salkyl groups, up to two OH groups, up to two OC,4alkyl groups, up to two SC;4alkyl
groups, a C(0)C 4 alkyl, a C{O)OC,.4alkyl, or a

C(0)OCy4 alkyl-Cs.s cycloalkyl; and

each R’ is, independently, hydrogen, C).4alkyl, 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 R® group is optionally substituted with
chloro, up to three fluorine atoms, up to two C;.palkyl, CH,OH, CN, up to two OH, up to two

OC,alkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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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N

X ! N

NG
(I).

The compound of claim 3, having the following formula:

RZ

O

(I1-A).
The compound of claim 4, having the following formula:

3

R

LS

' /7

X I N

R2\~" : :
° (T-A-1).

The compound of claim 4 or 5, wherein R? is -Co_4 alkyl-NHR”.

The compound of claim 3, having the following formula:
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8.

10.

1.

12.

13.

R1
° (II-B).

The compound of claim 7, having the following formula:

RE.

Py
y /7
X I =N
R
° (1-B-1).

The compound of claim 7 or 8, wherein R' is -Co.4 alkyl-NHR*.
The compound of any one of claims 2-9, wherein X is —O- or -OC4 alkyl-.

The compound of any one of claims 2-10 wherein
) OOR0 O
isO,O,O,O,orO.

The compound of claim 11 wherein

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

R'is hydrogen, C,.alkyl, Co4alkenyl, Ca4alkynyl, Csscycloalkyl, phenyl, wherein each
of said R* groups is optionally substituted with up to four Br, Cl, F, or C;4alkyl, up to three CN,
NOs», Cogalkenyl, Cogalkynyl, Csscycloalkyl, Coq alkyl-Cs s cycloaikyl,
Co alkyl-O-C;4 alkyl, Co4 alkyl-O-Cy4 alkyl-Cs.s cycloalkyl, C(O)OC, 4 alkyl,
C(0)OCy4 alkyl-Cs.5 cycloalkyl, Cy4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C,.4 alkyl)s,
C(O)NH(Cy.4 alkyl-Cs.5 cycloalkyl), CH;OR?, Co4 alkyl-C{O)R?, Co.4 alkyl-C(OIN(R?),,
Co.4 alkyl-C(O)OR?, Cy4 alkyl-NHC(O)R?, Cy_s alkyl-N(R),, 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 OR’, wherein each of said
optional R* substituents is optionally substituted with up to four fluorine atoms, up to two C,_
salkyl groups, up to two OH groups, up to two OC,alkyl groups, up to two
SC.alkyl groups, a C(O)C;4 alkyl, a C{O)OC, alkyl, or a C(O)OCy4 alkyl-Cs s cycloalkyl; and
each R’ is, independently, hydrogen, C, 4alkyl, 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 R’ group is optionally substituted with
chloro, up to three fluorine atoms, up to two Cj_salkyl, CHOH, CN, up to two OH, up to two
OC,zalkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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
R* 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 R* groups is optionally substituted with up to four
Br, Cl, F, or C,salkyl, up to three CN, NO,, Cy4alkenyl,

Casalkynyl, Csscycloalkyl, Cy4alkyl-Cy.5 cycloalkyl, Cq4 alkyl-O-C) 4 aikyl,

Cou alkyl-0-Cy.4 alkyl-Cs_5 cycloalkyl, C(O)OC, 4 alkyl, C(O)OCo4 alkyl-Cs.s cycloalkyl,
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Co4 alkyl-C(O)NHz, C(O)NHC, 4 alkyl, C(O)N(C, 4 alkyl),, C(O)NH(Cy4 alkyl-Cs_5 cycloalkyl),
CH,0R’, Co4 alkyl-C(O)R?, Cy.4 alkyl-C(O)N(R),, Co4 alkyl-C(O)OR®,

Co alkyl-NHC(O)R’, Co4 alkyl-N(R”),, 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 R* substituents
is optionally substituted with up to four fluorine atoms, up to two Cj4alkyl groups, up to two OH
groups, up to two OC,4alkyl groups, up to two SC4alkyl groups, a C(O)C,4 alkyl, a C(O)OC,4
alkyl, or a C(O)OCy4 alkyl-Cs_s cycloalkyl; and
each R’ is, independently, hydrogen, Ci4alkyl, a 5-6-membered heteroary! selected from
imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from
oxetane, tetrahydrofuran, or tetrahydropyran, and each R® group is optionally substituted with
chloro, up to three fluorine atoms, up to two Cyoalkyl, CH,OH, CN, up to two OH, up to two
OCalkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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
R* 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 R* groups is optionally
substituted with up to four Br, Cl, F, or C;4alkyl, up to three CN, NO;, C;salkenyl, Cy4alkynyl,
Cs.gcycloalkyl, Co4 alkyl-Cys cycloalkyl, Cp4 alkyl-O-C_4 alkyl,

Co4 alkyl-O-Co alkyl-Cj._5 cycloalkyl, C(O)OC, 4 alkyl, C(O)OCy.4 alkyl-Cs_s cycloalkyl,

Co4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C, 4 alkyl)z, C(O)NH(Cy4 alkyl-Cs 5 cycloalkyl),
CH,OR®, Co4 alkyl-C(O)R?, Cg.4 alkyl-C(O)N(R’),, Co.q alkyl-C(O)OR?,

Co alkyl-NHC(O)R®, Cy4 alkyl-N(R*),, 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 OR’, wherein each of said optional R*? substituents
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is optionally substituted with up to four fluorine atoms, up to two C,4alkyl groups, up to two OH
groups, up to two OCj.4alkyl groups, up to two SCj4alkyl groups, a C(O)C 4 alkyl, a C(0)OC,4
alkyl, or a C(O)OCy4 alkyl-C;_s cycloalkyl; and

each R’ is, independently, hydrogen, C4alkyl, 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 R’ group is optionally substituted with
chloro, up to three fluorine atoms, up to two Cjalkyl, CH,OH, CN, up to two OH, up to two
OC,zalkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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 C is cyclohexane.
18.  The compound of claim 17, having the following formula:

R

[N

(111).
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:

GRS
™

R2"

(II1-A).
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21, The compound of claim 20, having the following formula:

R3
N/;‘/\j N-Q
I

H "/N

H
Sa®s o8

R2" R2"
o (III-A-1) or (I[1-A-2).

22. The compound of claim 20 or 21, wherein R? is -Cg4 alkyl-NHR4 or -OR*,
23.  The compound of claim 22, wherein R* is -NHR*.
24.  The compound of claim 22, wherein R” is -OR®,

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

o (I11-B).

26.  The compound of claim 25 having the following formula:

R
Nl/\

’ o
H A MR
_N

“ Iy
RT O O R‘l
e (111-B-1) or (I11-B-2).

27. The compound of claim 25 or 26, wherein R'is -Cy4 alkyI—NHR4 or -OR*.

270




28.  The compound of claim 27, wherein R' is -NHR®.
29.  The compound of claim 27, wherein R' is -OR".

30.  The compound of any one of claims 17-29 wherein
SINGISNSe
. is (0] , 0 , Q , (®] , Or o
31. The compound of claim 30 wherein

L

32.  The compound of claim 17 or 18, wherein X is —O-.

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

e (LU-C).

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

R3
N4 N-O
| I N
OO s
Rz“‘ 2V

R
e (IMI-C-1) or o (I1I-C-2).
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35.

36.

37.

38.

39.

40.

41.

42,

The compound of claim 33 or 34, wherein is R%is -Co4 aIkyl—NHR4 or -OR*.
The compound of claim 35, wherein is R* is -NHR*.
The compound of claim 35, wherein is R? is -OR*.

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

LT
(II-D).

The compound according to claim 38 having the following formula:

Ra

N
I
R‘I

N-Q

A

1

R

e (I1I-D-1) or o (I1-D-2).

The compound of claim 38 or 39, wherein is R'is-Cous aIkyl—NI—IR4 or -OR*,
The compound of claim 40, wherein is R' is -NHR*.

The compound of claim 40, wherein is R’ is -OR*.
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43.  The compound of claim 38 or 39 having the following formula:
RB
N4
o _A_N
o
SO
NG
(IIT-D-3), wherein

Y 1s —O- or -NH-.

44.  The compound of any one of claims 32-43 wherein
Mol alele
is O, 0, 0, 0 or O,

45.  The compound of claim 44 wherein

sy

| N

is [oj_

46. The compound of any one of claims 17-45, wherein R3is hydrogen, C,4alkyl,
OCalkyl, or C{(O)NHa, or C(O)H, wherein each of said R? alkyl is optionally substituted with
OH.

47.  The compound of claim 46, wherein R? is hydrogen.

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

R*is hydrogen, C)4alkyl, Cs4alkenyl, Ca4alkynyl, Cs.scycloalkyl, phenyl, wherein each
of said R* groups is optionally substituted with up to four Br, Cl, F, or Cy_alkyl, up to three CN,
NO,, Cy4alkenyl, Casalkynyl, Csecycloalkyl, Co4 alkyl-Cs.s cycloalkyl,
Co4 alkyl-O-C 4 alkyl, Co4 alkyl-O-Cy4 alkyl-Cs.s cycloalkyl, C(O)OC, 4 alkyl,
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C(0)OCy4 alkyl-Cs. 5 cycloalkyl, Cy4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C;_4 alkyl)s,
C(O)NH(Co. alkyl-Cj.s cycloalkyl), CH;OR’, Cp.4alkyl-C(O)R?, Co.4alkyl-C(OIN(R®),,

Cou alkyI-C(O)ORS, Co alkyl-NHC(O)R’, Cy4 alkyl-N(R),, 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 OR®, wherein each of said
optional R* substituents is optionally substituted with up to four fluorine atoms, up to two C,.
salkyl groups, up to two OH groups, up to two OC | 4alkyl groups, up to two

SCisalkyl groups, a C(0)Ci4 alkyl, a C(O)OC) 4 alkyl, or a C(O)OCy.4 alkyl-Cs._s cycloalkyl; and
each R® is, independently, hydrogen, Cy4alkyl, 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 R’ group is optionally substituted with
chloro, up to three fluorine atoms, up to two C;alkyl, CH,OH, CN, up to two OH, up to two
OC,alkyl, a spirooxetane, pyrrolidine, or triazole, or two R’ groups together with the
intervening nitrogen atom form a morpholine ring, azetidine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

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

R* 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 R* groups is optionally substituted with
up to four Br, Cl, F, or C.alkyl, up to three CN, NO,,
Cr4alkenyl, Co4alkynyl, Cs¢cycloaikyl, Cos alkyl-Cs.s cycloalkyl, Co_4 alkyl-O-C)4 alkyl,
Co.4alkyl-O-Cy4 alkyl-Cs.5 cycloalkyl, C(O)OC 4 alkyl, C(O)OCq.4 alkyl-C;.5 cycloalkyl,
Co.4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C)4 alkyl),,
C(O)NH(Co. alkyl-Cs.s cycloalkyl), CH2OR?, Co.4 alkyl-C(O)R®, Co alkyl-C(O)N(R?),,
Co4 alkyl-C(O)OR?, Cy4 alkyl- NHC(O)R®, Coy alkyl-N(R?),, 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 OR”, wherein each of said
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optional R* substituents is optionally substituted with up to four fluorine atoms, up to two C.
salkyl groups, up to two OH groups, up to two OCj4alkyl groups, up to two

SCi4alkyl groups, a C(O)C;.4 alkyl, a C(O)OC, 4 alkyl, or a C(0)OCy4 alkyl-Cj_s cycloalkyl; and
each R’ is, independently, hydrogen, C;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 R’ group is optionally substituted with
chloro, up to three fluorine atoms, up to two Cialkyl, CH;OH, CN, up to two OH, up to two
OC).salkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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

R* is pyridine or pyrimidine, which is optionally substituted with up to four Br, Cl, F, or
Ciaalkyl, up to three CN, NO,, Cyalkenyl, Cagalkynyl, Cs.ecycloalkyl, Coy alkyl-Ca.s
cycloalkyl, Co4 alkyl-O-C, 4 alkyl, Co4 alkyl-O-Cq4 alkyl-Cs.5 cycloalkyl, C(0)OC;4 alkyl,
C(D)OCy4 alkyl-Cs.s cycloalkyl, Cy4 alkyl-C(O)NHa,, C(O)NHC 4 alkyl, C(O)N(C 4 alkyl),,
C(O)NH(Cy4 alkyl-Cy 5 cycloalkyl), CH;0R®, Cp.4 alkyl-C(O)R®, Cy4 alkyl-C(OIN(R?)a,
Co alkyl-C(O)OR?, Cy_4 alkyl-NHC(O)R’, Cys alkyl-N(Rs)g, 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 OR’, wherein each of said
optional R* substituents is optionally substituted with up to four fluorine atoms, up to two C,.
salkyl groups, up to two OH groups, up to two OC)4alkyl groups, up to two
SCiualkyl groups, a C(O)C 4 alkyl, a C{(O)OC, 4 alkyl, or a C{Q)OCy.4 alkyl-Cs_5 cycloalkyl; and
each R’ is, indepeﬁdently, hydrogen, Cj4alkyl, 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 R® group is optionally substituted with
chloro, up to three fluorine atoms, up to two Cj.»alkyl, CH,OH, CN, up to two OH, up to two
OC;.,alkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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

R? 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 R* groups is optionally
substituted with up to four Br, Cl, F, or C4alkyl, up to three CN, NO,, Cyialkenyl, Cy.4alkynyl,
Cjscycloalkyl, Co.q alkyl-Ci.s cycloalkyl, Cy4 alkyl-O-Cy 4 alkyl,
Co.4 alkyl-O-Cy.4 alkyl-Cs.5 cycloalkyl, C(O)OC,;4 alkyl, C{(O)OCy.4 alkyl-Cs.s cycloalkyl,
Cou alkyl-C(O)NH,, C(O)NHC,).4 alkyl, C{(O)N(C, 4 alkyl),,
C(O)NH(Cy.4 alkyl-Cy.5 cycloalkyl), CHOR®, Cy4 alkyl-C(O)R?, Cy4 alkyl-C(O)N(R),,
Co alkyl-C(0)OR®, Cq4 alkyl-NHC(O)R?, Cy4 alkyl-N(R®),, 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 OR®, wherein each of said
optional R* substituents is optionally substituted with up to four fluorine atoms, up to two C,.
salkyl groups, up to two OH groups, up to two OC|4alkyl groups, up to two
SC4alkyl groups, a C(O)C4 alkyl, a C(O)OC,4 alkyl, or a C(O)OCy4 alkyl-C;_5 cycloalkyl; and
cach R® is, independently, hydrogen, C,_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 R’ group is optionally substituted with
chloro, up to three fluorine atoms, up to two Cjalkyl, CH,OH, CN, up to two OH, up to two
OC,alkyl, a spirooxetane, pyrrolidine, or triazole, or two R® 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/‘\/j
[
/O/O =N
HY
R* [Nj

0 (IV), wherein
R’ is hydrogen, -C;4alkyl, fluoro, chloro, -0OCyalkyl, or -C(O)NH, .C(O)H, or -CN, wherein
each of said R? alkyl is optionally substituted with OH or up to 3 fluorine atoms;
R is

A
A
X'is N, CH, CF, CCl, or CCy; alkyl optionally substituted with up to 3 fluorine atoms;

X? is N or CR*, wherein X' and X? cannot simultaneously be N;

each of R*, R4b, and R* is, independently, hydrogen, F, Cl, Br, CN, NO,, C; alkyl,

Cou alkyl-Cy.5 cycloalkyl, Cypy alkyl-O-Ci4 alkyl, Co4 alkyl-O-Co4 alkyl-C;_5 cycloalkyl,

Cz4 alkenyl, Cy4 alkynyl, C(O)YOC, 4 alkyl, C(O)OCo.4 alkyl-Cs_s cycloalkyl, C(O)NH,,
C(O)NHC4 alkyl, C(O)N(C alkyl),, C(O)NH(Cy4 alkyl-Cs.5 cycloalkyl), a heterocyclic
ring system selected from oxetane, azetidine, tetrahydrofuran, dihydropyran,
tetrahydropyran, morpholine, piperidine, or piperazine, or a heteroaryl ring system selected
from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, or tetrazole, or R4°, R4“, and the
intervening atoms form a dihydrofuran, a dihydropyran, or a tetrahydropiperidine
heterocyclic ring system;

wherein each of said R™ R*® or R* heterocyclic or heteroaryl ring systems is optionally
substituted with up to four fluorine atoms, up to two C;4 alkyl, up to two OH groups, a
C(O)C 4 alkyl, a C(O)OCy 4 alkyl, or a C(O)OCq.4 alkyl-Cs.s cycloalkyl; and

wherein each of said R* , R*®, or R*" 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 R? is hydrogen, -Cqalkyl,
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-OCzalkyl, or -C(O)NH,, or -C(O)H, wherein each of said R? alkyl is optionally substituted
with OH.

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

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

CH or N, wherein X' and X? cannot simultaneously be N.

56.  The compound of any one of claims 52-55, wherein each of R* and R* is,
independently, a heterocyclic ring system selected from oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrahydropyran, morpholine, piperidine, or piperazine,
wherein each of said R*® or R* heterocyclic or heteroaryl ring systems is optionally
substituted with up to four fluorine atoms, up to two Cy.4 alkyl, up to two OH groups, a
C(O)Cy.4 alkyl, a C{O)YOC,4 alkyl, or a C(O)YOCy_4 alkyl-C;_5 cycloalkyl; and
wherein each of said R** or R*" 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 R* and R* is,
independently, a heteroaryl ring system selected from furan, oxazole, oxadiazole, pyrrole,
pyrazole, triazole, or tetrazole,

wherein each of said R* or R*" heterocyclic or heteroaryl ring systems is optionally substituted
with up to four fluorine atoms, up to two C;4 alkyl, up to two OH groups, a C(O)C) 4 alkyl, a
C(O)OC, 4 alkyl, or a C(0)OCy.4 alkyl-C3_5 cycloalkyl; and

wherein each of said R* or R*” 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 R* and R* is,
independently, hydrogen, F, Cl, Br, CN, NO,, C;4alkyl, Co4 alkyl-Cs_s cycloalkyl,

Co4 alkyl-O-C 4 alkyl, Cy4 alkyl-O-Cgy4 alkyl-Cs_s cycloalkyl, Co 4 alkenyl, C;.4 alkynyl,
C(0)OC 4 alkyl, C(O)OCy4 alkyl-Cs._s cycloalkyl, C(O)NH,, C(O)NHC 4 alkyl,
C(O)N(C, 4 alkyl)z, or C(O)NH(Cy.4 alkyl-C;_5 cycloalkyl),
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wherein each of said R* or R® heterocyclic or heteroaryl ring systems is optionally substituted
with up to four fluorine atoms, up to two C;.4 alkyl, up to two OH groups, a C(O)C,4 alkyl, a
C(0)OC 4 alkyl, or a C(O)OCy.4 alkyl-Cs.s cycloalkyl; and

wherein each of said R** or R*" 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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