CLAIMS

1. A compound having the formula:

or a pharmaceutically acceptable salt thereof, aiher
Ring A is

/\/RS /R3 /<R3 /<R3

N4 N-O 7S S 0

/xl /;l\l ’,.«//\7\N ,x’@;l\l ‘_,—K/\N /,,K/\N
s SR A S

, 0

Ring B is

Ring B is optionally substituted with up to 4 flime atoms, up to two OH or up to twqa.C
salkyl which is optionally substituted with up tdl8orine atoms, up to two OH, or up to two
OC;.zalkyl groups;

Ring C is a cyclohexane or a cyclobutane ring;

X is =NH-, -O-, or -OG.4alkyl-;

each of Rand R is, independently, hydrogen, -C(O)NHRC(0O)OR, -NHC(O)R,
-NHC(0)OR, -NHC(O)NHR', -NHS(O}R*, -Cy.4alkyl-NHR?, or -OF, wherein R and R
cannot simultaneously be hydrogen, and wheréiarid B and the intervening carbon atom
can form a dioxane or dioxolane ring;

R?is hydrogen, -€.alkyl, fluoro, chloro, -OG.alkyl, -C(O)H, -C(O)OH, -C(0)OC,alkyl, -
CN, -C(O)NHG_zalkyl, or -C(O)NH, wherein each of said®Rikyl is optionally substituted
with up to 3 fluorine atoms, up to two OH, or upwa OG ,alkyl groups;
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R4

is hydrogen, €4alkyl, C,.salkenyl, G.salkynyl, Gs.scycloalkyl, phenyl, a 5-10-membered
monocyclic or bicyclic heteroaryl ring selectedrfr@yrrole, imidazole, pyrazole, triazole,
thiazole, isothiazole, oxazole, pyridine, pyrimigjrpyrimidinone, pyrazine, pyridazine, and
quinoline, or a 4-10-membered monocyclic or biaytleterocyclyl ring selected from
oxetane, tetrahydrofuran, tetrahydropyran, dihysbxazole, pyrimidine-2,4(1H,3H)-dione,
dihydrofuropyrimidine, dihydropyranopyrimidine, dithropyrrolopyrimidine,
tetrahydropteridine, and tetrahydropyridopyrimidinderein each of said*Rroups is
optionally substituted with up to four Br, Cl, R, G;-4alkyl; up to three CN; N

Cs.zalkenyl, G.salkynyl, Gs.scycloalkyl, G.salkyl-Cs.5 cycloalkyl, G.salkyl-O-C;.salkyl,
Co-salkyl-O-Cy.4alkyl-Cs.5 cycloalkyl, C(O)OG.salkyl, C(O)OG.4alkyl-Cs.5 cycloalkyl,
Co.salkyl-C(O)NH,, C(O)NHG_salkyl, C(O)N(G.salkyl),, C(O)NH(G.4alkyl-Cs.s cycloalkyl),

CH,OR?, Cosalkyl-C(O)R’, Cosalkyl-C(O)N(RP),, Coualkyl-C(O)OR,

Co-salkyl-NHC(O)R, Cysalkyl-N(R®),, oxetane, azetidine, tetrahydrofuran, dihydropyran

tetrahydropyran, morpholine, piperidine, pyrroligjmpiperazine, furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole, or tettazor up to two OR wherein each of said
optional R substituents is optionally substituted with ugdor fluorine atoms, up to two,C
salkyl groups, up to two OH groups, up to two Q@lkyl groups, up to two SGalkyl

groups, a C(O)¢, alkyl, a C(O)OG4alkyl, or a C(0)OG4alkyl-Cs.5 cycloalkyl; and

each Ris, independently, hydrogen; glkyl, a 5-6-membered heteroaryl selected from

2.

imidazole, triazole, thiazole, pyridine, and pyrifime, a 4-6-membered heterocyclyl
selected from oxetane, tetrahydrofuran, and tethaipyran, and each’®Ryroup is optionally
substituted with chloro, up to three fluorine atoms to two G.,alkyl, CH,OH, CN, up to
two OH, up to two O€.alkyl, spirooxetane, pyrrolidine, or triazole, @t R° groups
together with the intervening nitrogen atom forrmarpholine ring, azetidine ring,

pyrrolidine ring, piperidine ring, or piperazinagi

The compound of claim 1, or a pharmaceuticattyeatable salt thereof, wherein Ring C

is cyclobutane.

3.

The compound of claim 2, having the followingnuila:
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X N

LI

R2

(1), or a pharmaceutically acceptable salt thereof

4. The compound of claim 3, having the followingnmuila:

P
N, .,
>
4

(I1-A), or a pharmaceutically acceptable salt thereof

5. The compound of claim 4, having the followingnula:
R3
NA/T
|
X I N
Rz\\\;
° (I1-A-1), or a pharmaceutically acceptable salt

thereof
6. The compound of claim 4 or 5, or a pharmacelljiegceptable salt thereof, whereif R

is -Cosalkyl-NHR®.

7. The compound of claim 3, having the followingnmuila:
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m
X I N

G (11-B), or a pharmaceutically acceptable salt thereof.

R1

8. The compound of claim 7, having the followingnula:

e (11-B-1), or a pharmaceutically acceptable salt

thereof.

9. The compound of claim 7 or 8, or a pharmacelljiezceptable salt thereof, whereih R
is -Co4alkyl-NHR.

10. The compound of any one of claims 2-9, or amphaeutically acceptable salt thereof,

wherein X is —O- or -O¢,alkyl-.

11. The compound of any one of claims 2-10, oramplaceutically acceptable salt thereof,

wherein

v
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12. The compound of claim 11, or a pharmaceuticdlyeptable salt thereof, wherein

O

13. The compound of any one of claims 2-12, dnarmaceutically acceptable salt thereof,

wherein R is hydrogen.

14. The compound of any one of claims 2-13, dnamaceutically acceptable salt thereof,
wherein

R*is hydrogen, €salkyl, C,.,alkenyl, G.salkynyl, Gsscycloalkyl, or phenyl, wherein
each of said Rgroups is optionally substituted with up to fout BI, F, or G.salkyl; up to three
CN; NG, Gyqalkenyl, G_qalkynyl, Gs.scycloalkyl, G.salkyl-Cs s cycloalkyl,
Co-salkyl-O-Cy4alkyl, Co.4alkyl-O-Cy.4alkyl-Cs.5 cycloalkyl, C(O)OG.salkyl,
C(0)OG4alkyl-Cs.5 cycloalkyl, G.salkyl-C(O)NH,, C(O)NHG_salkyl, C(O)N(G_salkyl),,
C(O)NH(Gy4alkyl-Cs 5 cycloalkyl), CHOR®, Co4alkyl-C(O)R’, Coaalkyl-C(O)N(R)s,
Co-salkyl-C(O)OR,, Co.salkyl-NHC(O)R’, Co.salkyl-N(R?),, oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrahydropyran, morpholine, piperelipyrrolidine,piperazine, furan, oxazole,
oxadiazole, pyrrole, pyrazole, triazole, oxadiaztéérazole, or up to two ORwherein each of
said optional Rsubstituents is optionally substituted with ugdor fluorine atoms, up to two
Ci-salkyl groups, up to two OH groups, up to two Q@lkyl groups, up to two
SGCqalkyl groups, a C(O)¢, alkyl, a C(O)OG4alkyl, or a C(O)OG.4alkyl-Cs5 cycloalkyl; and
each Ris, independently, hydrogen; glkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrilime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaa, each Rgroup is optionally substituted
with chloro, up to three fluorine atoms, up to t@p.alkyl, CH,OH, CN, up to two OH, up to
two OC...alkyl, spirooxetane, pyrrolidine, or triazole, arat R° groups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

267



15. The compound of any one of claims 2-13, ohamaceutically acceptable salt thereof,
wherein

R*is a 5-10-membered monocyclic or bicyclic heteybeng selected from pyrrole, imidazole,
pyrazole, triazole, thiazole, isothiazole, oxazplgjdine, pyrimidine, pyrimidinone, pyrazine,
pyridazine, and quinoline, wherein each of saldj®ups is optionally substituted with up to
four Br, Cl, F, or G4alkyl; up to three CN; N@ Cy.salkenyl, G.salkynyl, Gsescycloalkyl, G4
alkyl-Cs.5 cycloalkyl, G.salkyl-O-C;_4alkyl, Co4alkyl-O-Cy_salkyl-Cs.5 cycloalkyl, C(O)OG4
alkyl, C(O)OG.4alkyl-Cs.5 cycloalkyl, G.salkyl-C(O)NH,, C(O)NHG_salkyl, C(O)N(G4
alkyl),, C(O)NH(Go.4alkyl-Cs s cycloalkyl), CHOR®, Co.salkyl-C(O)R, Co.4alkyl-C(O)N(R),,
Co-salkyl-C(O)OR,, Co.salkyl-NHC(O)R’, Co.salkyl-N(R?),, oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrahydropyran, morpholine, piparalipyrrolidine, piperazine, furan, oxazole,
oxadiazole, pyrrole, pyrazole, triazole, oxadiaztéérazole, or up to two ORwherein each of
said optional Rsubstituents is optionally substituted with ugidor fluorine atoms, up to two
Ci-salkyl groups, up to two OH groups, up to two Q@lkyl groups, up to two SGalkyl

groups, a C(O)¢, alkyl, a C(O)OG.4alkyl, or a C(0)OG.4alkyl-Cs 5 cycloalkyl; and

each Ris, independently, hydrogen; glkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyritime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaad, each Rgroup is optionally substituted
with chloro, up to three fluorine atoms, up to t@p,alkyl, CH,OH, CN, up to two OH, up to
two OC,_,alkyl, spirooxetane, pyrrolidine, or triazole, @t R groups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

16. The compound of any one of claims 2-13, dnarmaceutically acceptable salt thereof,
wherein
R*is a 4-10-membered monocyclic or bicyclic heteobgyring selected from oxetane,
tetrahydrofuran, tetrahydropyran, dihydroisoxazplgjmidine-2,4(1H,3H)-dione,
dihydrofuropyrimidine, dihydropyranopyrimidine, githropyrrolopyrimidine,
tetrahydropteridine, and tetrahydropyridopyrimidiméerein each of said*Rjroups is
optionally substituted with up to four Br, Cl, R, G;-4alkyl; up to three CN; N& C,.salkenyl,
Cs.salkynyl, Gsecycloalkyl, G.salkyl-Cs.s5 cycloalkyl, G.salkyl-O-C;.salkyl, Cy.salkyl-O-Co.4
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alkyl-Cs.s cycloalkyl, C(O)OG-salkyl, C(0)OG.salkyl-Cs.5 cycloalkyl, G.4alkyl-C(O)NH,,
C(O)NHC;.4alkyl, C(O)N(G.4alkyl),, C(O)NH(G.4alkyl-Cs.5 cycloalkyl), CHOR®, Cysalkyl-
C(O)R’, Cy.4alkyl-C(O)N(R?),, Cosalkyl-C(O)OR, Cysalkyl-NHC(O)R?, Cosalkyl-N(R®),,
oxetane, azetidine, tetrahydrofuran, dihydropytamahydropyran, morpholine, piperidine,
pyrrolidine, piperazine, furan, oxazole, oxadiazpharole, pyrazole, triazole, oxadiazole,
tetrazole, or up to two ORwherein each of said optionaf Bubstituents is optionally
substituted with up to four fluorine atoms, upuwmtC,_salkyl groups, up to two OH groups, up
to two OG _salkyl groups, up to two SGalkyl groups, a C(O)¢, alkyl, a C(O)OG.4alkyl, or a
C(0)OG.4alkyl-Cs.5 cycloalkyl; and

each Ris, independently, hydrogen; glkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrifime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaa, each Rgroup is optionally substituted
with chloro, up to three fluorine atoms, up to t@p,alkyl, CH,OH, CN, up to two OH, up to
two OC...alkyl, spirooxetane, pyrrolidine, or triazole, arat R° groups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

17. The compound of claim 1, or a pharmaceuticatlyeptable salt thereof, wherein Ring C

is cyclohexane.

18.  The compound of claim 17, or a pharmaceuticadlyeptable salt thereof, having the

R2
().

19.  The compound of claim 17 or 18, or a pharmacaily acceptable salt thereof, wherein
X'is =NH-.

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

(I1-A), or a pharmaceutically acceptable salt thereof.

21.  The compound of claim 20, having the followfognula:

R3
N4 N-Q

H
o s
R R2"
9 (111-A-1) or (111-A-2), or a pharmaceutically

acceptable salt thereof.

22. The compound of claim 20 or 21, or a pharmacally acceptable salt thereof, wherein
R? is -Cy4alkyl-NHR? or -OR'

23.  The compound of claim 22, or a pharmaceutiailyeptable salt thereof, whereifif-
NHR®,

24. The compound of claim 22, or a pharmaceutityeptable salt thereof, whereifif-

OR.

25.  The compound of claim 17-19, having the follogvformula:
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(R
oy
R1

(111-B), or a pharmaceutically acceptable salt thereof.

26. The compound of claim 25 having the followiogiula:

/\R3 (0]
N~ 4 N-
H ] H ‘
N N /[::rN [N
R1/©’ l R1
e (111-B-1) or

pharmaceutically acceptable salt thereof.

(111-B-2), or a

27.  The compound of claim 25 or 26, or a pharmacallyt acceptable salt thereof, wherein
R'is -Gy4alkyl-NHR" or -OR..

28. The compound of claim 27, or a pharmaceuticalyeptable salt thereof, whereihiR-
NHR®,

29. The compound of claim 27, or a pharmaceuticatlyeptable salt thereof, whereihi&-

OR".

30. The compound of any one of claims 17-29, onamaceutically acceptable salt thereof,

wherein

v
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31. The compound of claim 30, or a pharmaceuticailyeptable salt thereof, wherein

O

32. The compound of claim 17 or 18, or a pharmacally acceptable salt thereof, wherein
Xis -0O-.

33.  The compound of claim 17, 18 or 32, havingftlewing formula:

0
oaos
(111-C), or a pharmaceutically acceptable salt thereof.

R?
34. The compound of claim 33, having the followfognula:

3
R

4

N-Q
¢ ones

Rz\‘\\\ R2\\\“

e (111-C-1) or e (111-C-2), or a pharmaceutically

acceptable salt thereof.

35.  The compound of claim 33 or 34, or a pharmacallyt acceptable salt thereof, wherein
R? is -Cy4alkyl-NHR? or -OR.

36. The compound of claim 35, or a pharmaceuticailyeptable salt thereof, whereifiR-
NHR*.
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37.  The compound of claim 35, or a pharmaceuticailyeptable salt thereof, whereihig-

OR".

38.  The compound of claim 17, 18 or 32, havingftlewing formula:

PORE

(I11-D), or a pharmaceutically acceptable salt thereof.

39.  The compound according to claim 38 having thedwing formula:
R3
N/Vj N-O
i ,0 / N
R1
e (111-D-1) or e (111-D-2), or a pharmaceutically

acceptable salt thereof.

40.  The compound of claim 38 or 39, or a pharmacallyt acceptable salt thereof, wherein
R'is -G4alkyl-NHR" or -OR..

41. The compound of claim 40, or a pharmaceuticatlyeptable salt thereof, whereihi&-
NHR®,

42. The compound of claim 40, or a pharmaceuticaiyeptable salt thereof, whereihiR-

OR".
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43.  The compound of claim 38 or 39 having the felltg formula:
R3
N4
o N //11
OYO/ O
R

e (111-D-3), or a pharmaceutically acceptable salt therebgrein
Y is —O- or —NH-.

44.  The compound of any one of claims 32-43, dnamaceutically acceptable salt thereof,
wherein
T

45.  The compound of claim 44, or a pharmaceuticaleptable salt thereof, wherein

O

46. The compound of any one of claims 17-45, onamaceutically acceptable salt thereof,
wherein R is hydrogen, €alkyl, OC,.,alkyl, C(O)NH,, or C(O)H, wherein each of said R
alkyl is optionally substituted with OH.

47. The compound of claim 46, or a pharmaceutityeptable salt thereof, whereifi®

hydrogen

48. The compound of any one of claims 17-47, phamaceutically acceptable salt thereof,
wherein

R*is hydrogen, €4alkyl, C,.,alkenyl, G.salkynyl, Gsscycloalkyl, or phenyl, wherein
each of said Rgroups is optionally substituted with up to fout BI, F, or G.salkyl; up to three
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CN; NG, Cyqalkenyl, G.salkynyl, Gs.ecycloalkyl, G.salkyl-Cs.s cycloalkyl, G.salkyl-O-C; 4
alkyl, Cy4alkyl-O-Cy.4alkyl-Cs 5 cycloalkyl, C(O)OG4alkyl, C(O)OG.4alkyl-Cs_5 cycloalkyl,
Co.4alkyl-C(O)NH,, C(O)NHG, 4alkyl, C(O)N(G_4alkyl),, C(O)NH(G s alkyl-C3.5 cycloalkyl),
CH,0R?, Cy4alkyl-C(O)R?, Cy4alkyl-C(O)N(R?)2, Cosalkyl-C(O)OR, Cy4alkyl-NHC(O)R,
Co-salkyl-N(R®),, oxetane, azetidine, tetrahydrofuran, dihydropytemahydropyran,
morpholine, piperidine, pyrrolidine, piperazinetdn, oxazole, oxadiazole, pyrrole, pyrazole,
triazole, oxadiazole, tetrazole, or up to two DRherein each of said optionaf Bubstituents is
optionally substituted with up to four fluorine ate, up to two €alkyl groups, up to two OH
groups, up to two Oalkyl groups, up to two SGalkyl groups, a C(O)Cs alkyl, a C(O)0G.4
alkyl, or a C(0)OG.alkyl-Cs.5 cycloalkyl; and each Rs, independently, hydrogen, glkyl, a
5-6-membered heteroaryl selected from imidazoiezadte, thiazole, pyridine, and pyrimidine, a
4-6-membered heterocyclyl selected from oxetanegtgdrofuran, and tetrahydropyran, and
each R group is optionally substituted with chloro, upttoee fluorine atoms, up to twa.C
salkyl, CH,OH, CN, up to two OH, up to two QGalkyl, spirooxetane, pyrrolidine, or triazole,
or two R groups together with the intervening nitrogen aform a morpholine ring, azetidine

ring, pyrrolidine ring, piperidine ring, or pipeiae ring.

49. The compound of any one of claims 17-47, phamaceutically acceptable salt thereof,
wherein

R*is a 5-10-membered monocyclic or bicyclic heteybeng selected from pyrrole,
imidazole, pyrazole, triazole, thiazole, isothiggaxazole, pyridine, pyrimidine, pyrimidinone,
pyrazine, pyridazine, and quinoline, wherein eackaid R groups is optionally substituted with
up to four Br, Cl, F, or €salkyl; up to three CN; N@ C,_4alkenyl, G_salkynyl, Gs¢cycloalkyl,
Co-aalkyl-Cs.5 cycloalkyl, G.salkyl-O-C.salkyl, Co.salkyl-O-Co.4alkyl-Cs.5 cycloalkyl,
C(0)OG 4alkyl, C(0)OG.4alkyl-Cs5 cycloalkyl, G.4alkyl-C(O)NH,, C(O)NHG s alkyl,
C(O)N(Cr4alkyl)z, C(O)NH(G4alkyl-Css cycloalkyl), CHOR®, Cy.4alkyl-C(O)R’, Co.salkyl-
C(O)N(R’)2, Cosalkyl-C(O)OR, Co4alkyl-NHC(O)R?, Cy4alkyl-N(R®),, oxetane, azetidine,
tetrahydrofuran, dihydropyran, tetrahydropyran, phaline, piperidine, pyrrolidine, piperazine,
furan, oxazole, oxadiazole, pyrrole, pyrazole zmla, oxadiazole, tetrazole, or up to two DR
wherein each of said optionaf Bubstituents is optionally substituted with ugdor fluorine
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atoms, up to two Csalkyl groups, up to two OH groups, up to two Qélkyl groups, up to two
SGCqalkyl groups, a C(O)¢, alkyl, a C(O)OG4alkyl, or a C(O)OG.4alkyl-Cs5 cycloalkyl; and
each Ris, independently, hydrogen; @ilkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrifime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaad, each Rgroup is optionally substituted
with chloro, up to three fluorine atoms, up to t@p.alkyl, CH,OH, CN, up to two OH, up to
two OC,_salkyl, spirooxetane, pyrrolidine, or triazole, @t R groups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

50. The compound of claim 49, or a pharmaceuticdteptable salt thereof, wherein
R*is pyridine or pyrimidine, which is optionally sstituted with up to four Br, CI, F, or
Ci-salkyl; up to three CN; N@ Csalkenyl, G.salkynyl, Gsecycloalkyl, G_4alkyl-Cs5
cycloalkyl, G.4alkyl-O-C;.4alkyl, Cy.4alkyl-O-Cy4alkyl-Cs s cycloalkyl, C(O)OG.4alkyl,
C(0)OG4alkyl-Cs.5 cycloalkyl, G.salkyl-C(O)NH,, C(O)NHG_salkyl, C(O)N(G_salkyl),,
C(O)NH(Gy4alkyl-Cs 5 cycloalkyl), CHOR®, Co4alkyl-C(O)R’, Coaalkyl-C(O)N(R)s,
Co-salkyl-C(O)OR,, Co.salkyl-NHC(O)R’, Co.salkyl-N(R?),, oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrahydropyran, morpholine, piparalipyrrolidine, piperazine, furan, oxazole,
oxadiazole, pyrrole, pyrazole, triazole, oxadiaztéérazole, or up to two ORwherein each of
said optional Rsubstituents is optionally substituted with ugidor fluorine atoms, up to two
Ci-salkyl groups, up to two OH groups, up to two Q@lkyl groups, up to two
SGCqalkyl groups, a C(O)¢, alkyl, a C(O)OG4alkyl, or a C(O)OG.4alkyl-Cs5 cycloalkyl; and
each Ris, independently, hydrogen; @ilkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrilime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaad, each Rgroup is optionally substituted
with chloro, up to three fluorine atoms, up to t@p.alkyl, CH,OH, CN, up to two OH, up to
two OC,_,alkyl, spirooxetane, pyrrolidine, or triazole, @t R groups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

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

R*is a 4-10-membered monocyclic or bicyclic hetenbyyring selected from oxetane,
tetrahydrofuran, tetrahydropyran, dihydroisoxazplgjmidine-2,4(1H,3H)-dione,
dihydrofuropyrimidine, dihydropyranopyrimidine, githropyrrolopyrimidine,
tetrahydropteridine, and tetrahydropyridopyrimidinderein each of said*Rroups is
optionally substituted with up to four Br, Cl, R, G;-salkyl; up to three CN; N@ C,.salkenyl,
C..qalkynyl, Gsecycloalkyl, G.salkyl-Cs 5 cycloalkyl, G.4alkyl-O-C, 4 alkyl,
Co-galkyl-O-Cy_4 alkyl-Cs.5 cycloalkyl, C(O)OG.salkyl, C(O)OG_4alkyl-Cs.5 cycloalkyl,
Co-salkyl-C(O)NH,, C(O)NHG_4alkyl, C(O)N(G-4salkyl),,
C(O)NH(Gy.4alkyl-Cs.5 cycloalkyl), CHOR®, Cy.4alkyl-C(O)R’, Co.salkyl-C(O)N(R).,
Co-salkyl-C(O)OR,, Co.salkyl-NHC(O)R’, Co.salkyl-N(R?),, oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrahydropyran, morpholine, piparalipyrrolidine, piperazine, furan, oxazole,
oxadiazole, pyrrole, pyrazole, triazole, oxadiaztéérazole, or up to two ORwherein each of
said optional Rsubstituents is optionally substituted with ugidor fluorine atoms, up to two
Ci-salkyl groups, up to two OH groups, up to two Q@lkyl groups, up to two
SG.salkyl groups, a C(0O)¢, alkyl, a C(O)OG4alkyl, or a C(O)OG.4alkyl-Cs 5 cycloalkyl; and
each Ris, independently, hydrogen; @ilkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyritime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaad, each Rgroup is optionally substituted
with chloro, up to three fluorine atoms, up to t@p,alkyl, CH,OH, CN, up to two OH, up to
two OC,_salkyl, spirooxetane, pyrrolidine, or triazole, @t R groups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

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

R3
N
o M N
ISR
HN
T
O (1V), or a pharmaceutically acceptable salt thereb&rein

R? is hydrogen, -€.alkyl, fluoro, chloro, -OG.alkyl, -C(O)NH,, .C(O)H, or -CN, wherein each
of said R alkyl is optionally substituted with OH or up tdl8orine atoms;
R*is

N/l%x1

I

R4a X2 R4b;

X'is N, CH, CF, CClI, or CGalkyl optionally substituted with up to 3 fluorirmgéoms;

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

each of B, R™® and R¢is, independently, hydrogen, F, Cl, Br, CN, NOy.salkyl,

Co-salkyl-Cs.5 cycloalkyl, G_salkyl-O-C;4alkyl, Co.salkyl-O-Cy_4alkyl-Cs.5 cycloalkyl,

C,.q4alkenyl, G_jalkynyl, C(O)OG.salkyl, C(O)OG_4alkyl-Cs.5 cycloalkyl, C(O)NH,
C(O)NHGC 4 alkyl, C(O)N(G_-4alkyl),, C(O)NH(G-4alkyl-Cs.5 cycloalkyl), a heterocyclic
ring system selected from oxetane, azetidine,hgthafuran, dihydropyran,
tetrahydropyran, morpholine, piperidine, and piger@, or a heteroaryl ring system selected
from furan, oxazole, oxadiazole, pyrrole, pyraztii@zole, and tetrazole, ofRR* and the
intervening atoms form a dihydrofuran, a dihydrauyror a tetrahydropiperidine
heterocyclic ring system;

wherein each of said’® R*™®, and K¢ heterocyclic and heteroaryl ring systems is ofatiign
substituted with up to four fluorine atoms, upuwmtC, 4 alkyl, up to two OH groups, a
C(0O)C.4 alkyl, a C(O)OG 4alkyl, or a C(0O)OG.4alkyl-Cs.5 cycloalkyl; and

wherein each of said’R, R*®, and R° alkyl and cycloalkyl is optionally substituted Witip to 2
non-geminal OH groups or up to 3 fluorine atoms
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53.  The compound of claim 52, or a pharmaceuticatlyeptable salt thereof, whereihig
hydrogen, -G.salkyl, -OCy.alkyl, or -C(O)NH, or -C(O)H, wherein each of said Ryl is
optionally substituted with OH.

54, The compound of claim 52 or 53, or a pharmacally acceptable salt thereof, wherein

R®is hydrogen.

55.  The compound of any one of claims 52-54, dnarmaceutically acceptable salt thereof,
wherein each of Xand X is, independently, CH or N, whereirt ¥nd X cannot simultaneously
be N.

56.  The compound of any one of claims 52-55, dnarmmaceutically acceptable salt thereof,
wherein each of #and R’ is, independently, a heterocyclic ring systemctetbfrom oxetane,
azetidine, tetrahydrofuran, dihydropyran, tetralopgran, morpholine, piperidine, and
piperazine,
wherein each of said*Rand R® heterocyclic and heteroaryl ring systems is ogatilyn
substituted with up to four fluorine atoms, upwmtC, 4 alkyl, up to two OH groups, a
C(0)C4 alkyl, a C(O)OG4alkyl, or a C(O)OG.4alkyl-Cs.5 cycloalkyl; and
wherein each of said*Rand R® alkyl and cycloalkyl is optionally substituted tvitip to 2 non-

geminal OH groups or up to 3 fluorine atoms.

57. The compound of any one of claims 52-55, ph@amaceutically acceptable salt thereof,
wherein each of #and R’ is, independently, a heteroaryl ring system setefitom furan,
oxazole, oxadiazole, pyrrole, pyrazole, triazolg] getrazole,

wherein each of said‘Rand R® heterocyclic or heteroaryl ring systems is optitynsubstituted
with up to four fluorine atoms, up to twa galkyl, up to two OH groups, a C(O)&alkyl, a
C(0)OG4alkyl, or a C(0O)OG.4alkyl-C;.5 cycloalkyl; and

wherein each of said‘Rand R’ alkyl and cycloalkyl is optionally substituted Wwitip to 2 non-

geminal OH groups or up to 3 fluorine atoms.
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58.  The compound of any one of claims 52-55, dnarmmaceutically acceptable salt thereof,

wherein each of #and R is, independently, hydrogen, F, Cl, Br, CN, NO,salkyl, Co.4

alkyl-Cs.5 cycloalkyl, G.salkyl-O-C;_4alkyl, Co4alkyl-O-Cy_galkyl-Cs5 cycloalkyl, G.salkenyl,

Co.4alkynyl, C(O)OG.salkyl, C(O)OG.4salkyl-Cs.5 cycloalkyl, C(O)NH, C(O)NHG.salkyl,

C(O)N(Cy_4alkyl),, or C(O)NH(G-4alkyl-Cs.5 cycloalkyl),

wherein each of said‘Rand R® heterocyclic and heteroaryl ring systems is oftilyn
substituted with up to four fluorine atoms, upuwmtC,_4 alkyl, up to two OH groups, a
C(0O)C.4 alkyl, a C(O)OG 4alkyl, or a C(0O)OG.4alkyl-Cs.5 cycloalkyl; and

wherein each of said*®and R” alkyl and cycloalkyl is optionally substituted tvitip to 2 non-

geminal OH groups or up to 3 fluorine atoms.

59. A compound selected from the list of compoundEgable 1, or a pharmaceutically

acceptable salt thereof.

60. A compound selected from the list of compoundEable 2, or a pharmaceutically

acceptable salt thereof.

61. A pharmaceutical composition comprising a conmabof any one of claims 1-60 or 65-

85, or a pharmaceutically acceptable salt theseul,a pharmaceutically acceptable excipient.

62. A compound of any one of claims 1-60 or 655 pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprisaig compound or a pharmaceutically
acceptable salt thereof, for use in the sensitinatf a cell to a therapeutic agent that induces a
DNA lesion.

63. A compound of any one of claims 1-60 or 6559 pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprisisigd compound or pharmaceutically
acceptable salt thereof, for use in the potentiadioa therapeutic regimen for the treatment of

cancer in a patient.
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64. A compound of any one of claims 1-60 or 655 pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprisiaig compound or pharmaceutically
acceptable salt thereof, in combination with onenore additional chemotherapeutic agents for

use in the treatment of cancer or inhibiting camedirgrowth in a patient.

65. A compound having the formula:

R:
(1), wherein

Ring A is
R3 R3 R3 RS
N N-Q @j s o0~
AN AN RN N /\/N
N N R T
Ring B is

olslefle

atoms or up to two Cialkyl optionally substituted with up to 3 fluorimoms, up to two

, Wherein Ring B is optionally substituted with tgp4 fluorine

OH, or up to two Ogalkyl groups;

Xis =NH- or -O-;

each of Rand R is, independently, hydrogen, -C(O)N&RC(0O)OR, -NHC(O)R,
-NHC(O)OR}, -NHC(O)NHR, -NHS(OYR?, -NHR?, or -OR, wherein R and R cannot
simultaneously be hydrogen, and wherefraRd R and the intervening carbon atom can
form a dioxane or dioxolane ring;

R?is hydrogen, -€salkyl, fluoro, chloro, -OG.alkyl, -C(O)OH, -C(0)OG..alkyl, -CN, -
C(O)NHC,.,alkyl, or -C(O)NH, wherein each of said®Rilkyl is optionally substituted with
up to 3 fluorine atoms, up to two OH, or up to @G, ,alkyl groups;

R*is hydrogen, €salkyl, C,.salkenyl, G.salkynyl, Gs.scycloalkyl, phenyl, a 5-10-membered

monocyclic or bicyclic heteroaryl ring selectedrfreyrrole, imidazole, pyrazole, triazole,
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thiazole, isothiazole, oxazole, pyridine, pyrimigjrpyrimidinone, pyrazine, pyridazine, and
quinoline, or a 4-10-membered monocyclic or biaytleterocyclyl ring selected from
oxetane, tetrahydrofuran, tetrahydropyran, dihysbxazole, pyrimidine-2,4(1H,3H)-dione,
dihydrofuropyrimidine, dihydropyranopyrimidine, dithropyrrolopyrimidine,
tetrahydropteridine, and tetrahydropyridopyrimidinderein each of said*Rroups is
optionally substituted with Br, CI; up to threedhine atoms, up to three Galkyl; C,.
salkenyl, G_jalkynyl, Gs.gcycloalkyl, an oxetane ring, a tetrahydrofuran riaglihydropyran
ring, a tetrahydropyran ring, a pyrrolidine ringoyazole ring, a triazole ring, a tetrazole
ring, an oxadiazole ring, CN, GAR®, C(O)R, C(O)N(R),, C(O)OR, NO,, NHC(O)R,
N(R®)2; or up to two OR wherein each of said optionaf Bubstituents is optionally
substituted with up to 3 fluorine atoms, up to @alkyl groups, up to two OH groups, up
to two OG _salkyl groups, or up to two SGalkyl groups; and

each Ris, independently, hydrogen; glkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyritime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaa, each Rgroup is optionally
substituted with chloro, up to three fluorine atomns to two G.alkyl, CH,OH, CN, up to
two OH, up to two Og,alkyl, spirooxetane, pyrrolidine, or triazole,tao R groups
together with the intervening nitrogen atom forrmarpholine ring, azetidine ring,

pyrrolidine ring, piperidine ring, or piperazin@gi

66. The compound of claim 65, or a pharmaceuticalyeptable salt thereof, wherein
Xis NH.

67. The compound of claim 66, having the followfognula:
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(%)
N N
(I1-A), or a pharmaceutically acceptable salt thereof.

68.  The compound of claim 67, having the followfognula:

H

oo T
rR2™ R2"
e (111-A-1) or (111-A-2), or a pharmaceutically

acceptable salt thereof, whereiniRNHF.

69.  The compound of claim 66, having the followfognula:

(R
Jror
R1

(I11-B), or a pharmaceutically acceptable salt thereof.

70. The compound of claim 69 having the followiogiula:

/\R3 (0]
Ho N7 Ho N
N ‘ N Q,N Y
R1/©’ R1
e (111-B-1) or

pharmaceutically acceptable salt thereof, wheréiis RHRF'.

(111-B-2), or a
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71. The compound of claim 70, or a pharmaceuticaiteptable salt thereof, wherein

R? is hydrogen, €.alkyl, fluoro, chloro, -OG.alkyl, -C(O)OH, -C(0)OG.alkyl, -CN, -
C(O)NHC_alkyl, or -C(O)NH, wherein each of said®Rilkyl is optionally substituted with
up to 3 fluorine atoms, up to two OH, or up to @G, .,alkyl groups;

R*is hydrogen, €alkyl, C,.alkenyl, G.salkynyl, Gsscycloalkyl, phenyl, a 5-10-membered
monocyclic or bicyclic heteroaryl ring selectedrfr@yrrole, imidazole, pyrazole, triazole,
thiazole, isothiazole, oxazole, pyridine, pyrimigjrpyrimidinone, pyrazine, pyridazine, and
quinoline, or a 4-10-membered monocyclic or biayteterocyclyl ring selected from
oxetane, tetrahydrofuran, tetrahydropyran, dihysbxazole, pyrimidine-2,4(1H,3H)-dione,
dihydrofuropyrimidine, dihydropyranopyrimidine, githropyrrolopyrimidine,
tetrahydropteridine, and tetrahydropyridopyrimidinderein each of said*Rroups is
optionally substituted with Br, CI; up to threedhine atoms, up to three Galkyl; C,.
salkenyl, G.salkynyl, Gsscycloalkyl, an oxetane ring, a tetrahydrofuran yiaglihydropyran
ring, a tetrahydropyran ring, a pyrrolidine ringoyazole ring, a triazole ring, a tetrazole
ring, an oxadiazole ring, CN, GAR’, C(O)R’, C(O)N(R),, C(O)OR, NO,, NHC(O)R,
N(R®)2; or up to two OR wherein each of said optionaf Bubstituents is optionally
substituted with up to 3 fluorine atoms, up to t@alkyl groups, up to two OH groups, up
to two OG _salkyl groups, or up to two SGalkyl groups; and

each Ris, independently, hydrogen; glkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrifime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaa, each Rgroup is optionally
substituted with chloro, up to three fluorine atoms to two G.,alkyl, CH,OH, CN, up to
two OH, up to two O€.alkyl, pyrrolidine, or triazole, or two Ryroups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.
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72.  The compound of claim 70 or 71, having the fdanm

R3
N

O

(V), or a pharmaceutically acceptable salt thereof.

73.  The compound of claim 65, or a pharmaceuticalyeptable salt thereof, wherein
Xis O.

74.  The compound of claim 73, having the followfognula:

o
oA

R2
(111-C), or a pharmaceutically acceptable salt thereof.

75.  The compound of claim 74, having the followfognula:

e (111-C-1) or e (111-C-2), or a pharmaceutically

acceptable salt thereof, whereihiR-OR.
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76. The compound of claim 74, having the followfognula:

R3
N N-Q
N

onss
R2 N R2\\\\‘
e (111-C-1) or e (111-C-2), or a pharmaceutically

acceptable salt thereof, whereiniRNHR'.

77. The compound of claim 73, having the followfogmula:

()
ISnos
(I11-D), or a pharmaceutically acceptable salt thereof.

78. The compound of claim 77, having the followfogmula:

R1

R3
NlA/j N-O
(0] N
POR®
e (111-D-1) or e (111-D-2), or a pharmaceutically

acceptable salt thereof, whereihiR-OF.
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79.  The compound of claim 77, having the followfognula:

R3

N
|
0 _N
SOR®
R

e (111-D-3), or a pharmaceutically acceptable salt therebgrein
Y is —O- or —NH-.

80.  The compound of claim 77 having the followiogiula:

R3

N N-O
o) '/%N [N
4 4
R\N R\N
H H
e (111-D-4) or e (111-D-5), or a

pharmaceutically acceptable salt thereof.

81. The compound of claim 80, or a pharmaceutiGdteptable salt thereof, wherein

R?is hydrogen, €salkyl, fluoro, chloro, -OG.alkyl, -C(O)OH, -C(0)OG.,alkyl, -CN, -
C(O)NHC_zalkyl, or -C(O)NH, wherein each of said®Rilkyl is optionally substituted with
up to 3 fluorine atoms, up to two OH, or up to @G, ,alkyl groups;

R*is hydrogen, €aalkyl, C,.salkenyl, G.salkynyl, Gs.scycloalkyl, phenyl, a heteroaryl ring
system selected from pyrrole, imidazole, pyrazvlazole, thiazole, isothiazole, oxazole,
pyridine, pyrimidine, pyrimidinone, pyrazine, pyaizine, and quinoline, or a heterocyclic
ring selected from oxetane, tetrahydrofuran, tetlabpyran, dihydroisoxazole, pyrimidine-
2,4(1H,3H)-dione, dihydrofuropyrimidine, dihydropyropyrimidine,
dihydropyrrolopyrimidine, tetrahydropteridine, aredrahydropyridopyrimidine, wherein
each of said Rgroups is optionally substituted with Br, Cl; upthree fluorine atoms, up to
three G.salkyl; Co.qalkenyl, G.salkynyl, Gs.ccycloalkyl, CN, NQ, C(O)R’, C(O)N(R),,
C(O)OR, NHC(O)R, N(R®)2; or up to two OR a heterocyclic ring system selected from

oxetane, tetrahydrofuran, dihydropyran, tetrahygrap, and pyrrolidine, a heteroaromatic

287



ring system selected from pyrazole, triazole, #ti@ and oxadiazole, wherein each of said
optional R substituents is optionally substituted with ugtfuorine atoms, up to two,C
salkyl groups, up to two OH groups, up to two Qalkyl groups, or up to two SGalkyl
groups; and

each Ris, independently, hydrogen; @lkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrifime, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and tetrahydropyaad, each Rgroup is optionally
substituted with chloro, up to three fluorine atomns to two G.alkyl, CH,OH, CN, up to
two OH, up to two O€.alkyl, pyrrolidine, or triazole, or two Ryroups together with the
intervening nitrogen atom form a morpholine ringetdine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

82. A compound having the formula:

R3
NI
o NN
ISR
HI
TQ
@ (1V), or a pharmaceutically acceptable salt thereb&rein

R?is hydrogen, -€4alkyl, fluoro, chloro, -OG.alkyl, or -CN, wherein each of said RIky! is
optionally substituted with up to 3 fluorine atoms;
R'is

N/l%x1

PN

R4 X2 R4

X1'is N, CH, CF, CCl, or CGalkyl optionally substituted with up to 3 fluorirmgéoms;

X?is N or CR®

each of R, R*®, and R®is, independently, hydrogen, F, Cl, Br, CN, NG,.salkyl,

Co-aalkyl-Cs.5 cycloalkyl, G.salkyl-O-Cy4alkyl, Co-4alkyl-O-Co.4alkyl-Cs.5 cycloalkyl,

Co.qalkenyl, G4alkynyl, C(O)OG.4alkyl, C(O)OG.4alkyl-Cs5 cycloalkyl, C(O)NH,
C(O)NHGC; s alkyl, C(O)N(G-salkyl),, C(O)NH(G-salkyl-Cs.5 cycloalkyl), a heterocyclic

ring system selected from oxetane, azetidine,hgthafuran, dihydropyran,
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tetrahydropyran, morpholine, piperidine, and pigem@, or a heteroaryl ring system selected
from furan, oxazole, oxadiazole, pyrrole, pyraztii@zole, and tetrazole, ofRR* and the
intervening atoms form a dihydrofuran, a dihydr@wyror a tetrahydropiperidine
heterocyclic ring system;

wherein each of said’® R**, and R® heterocyclic and heteroaryl ring systems is ofatilgn
substituted with up to four fluorine atoms, upwmtC;_4 alkyl, a C(O)G-4 alkyl, a C(O)OG.-
salkyl, or a C(0)OG.4alkyl-C3_5 cycloalkyl; and

wherein each of said’8 R**, and R° alkyl and cycloalky! is optionally substituted tvitip to 2
non-geminal OH groups or up to 3 fluorine atoms

83. The compound of any one of claims 65-71 an8%,3sr a pharmaceutically acceptable
salt thereof, wherein

@O
is O or O .

84. A compound selected from the group consisting o

pharmaceutically acceptable salts thereof.

85. A compound, wherein the compound is
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, Or a pharmaceutically acceptable salt thereof.
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