Claims

1. A compound having the formula:

RZ
e (I), wherein

Ring A is a ring system selected from

R

R3
N’O (:/ s
Uy AL

Ring Bisa ring system selected from

ol=[sleleleY " FeTate
07, 07, 07, 07, To7 X HN\N orQwherem

can form a dioxghe or dioxolane ring;
R? is hydrogen, - salkyl, fluoro, chloro, -OC. alkyl, -C(O)H, -C(0)CH, -C(0)OC; alkyl, -
CN, -C(OYHC,.»alkyl, or -C(O)NH,, wherein each of said R® alkyl is optionally substituted
with upflo 3 fluorine atoms, up to two OH, or up to two OC;salkyl groups;
R*is hydrogen, C;salkyl, C;4alkenyl, Cy4alkynyl, C; scycloalkyl, phenyl, a 5-10-membered

nocyclic or bicyclic 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) Aione,
dihydrofuropyrimidine, dihydropyranopyrimidine, dihydropyrrolopyrimidine,
tetrahydropteridine, or tetrahydropyridopyrimidine, wherein each of said R* groflps is
optionally substituted with up to four Br, Cl, F, or C4alkyl, up to three CN,NO»,

Csaalkenyl, Cyqalkynyl, Csgcycloalkyl, Coq alkyl-Cs.s cycloalkyl, Co.4 alkyl-C) 4 alkyl,

Co alkyl-O-Cy4 alkyl-Cjs.s cycloalkyl, C(O)OC, 4 alkyl, C(O)OCy4 alkyl-@3.s cycloalkyl,

Co4 alkyl-C(O)NH», C(O)NHC, 4 alkyl, C(O)N{C4 alkyl),, C(O)NH((f 4 alkyl-Cs.s cycloalkyl),
CH,OR’, Co4 alkyl-C(O)R?, Co4 alkyl-C(O)N(R?),, Co4 alkyl-C#O)OR?,

Cos alkyl-NHC(O)RS, Cous aIkyl-N(RS)z, a heterocyclic ring systefn selected from oxetane,
azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran/morpholine, piperidine,
pyrrolidine or piperazine, a heteroaryl ring system selegted from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole or tetrazole, ¢f up to two OR®, wherein each of said
optional R* substituents is optionally substituted Avith up to four fluorine atoms, up to two C;.
salkyl groups, up to two OH groups, up to twg/OC, salkyl groups, up to two SCj4alkyl
groups, a C(O)C4 alkyl, a C(O)OC;4 alkyl, or a

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

each R’ is, independently, hydrogen, C;alkyl, a 5-6-membered heteroaryl selected from

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

oxetane, tetrahydrofuran, or tetralyfdropyran, and each R’ group is optionally substituted with
chloro, up to three fluorine atopds, up to two C;.alkyl, CH2OH, CN, up to two OH, up to two

OC,;.2alkyl, a spirooxetane, olidine, or triazole, or two R’ groups together with the

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

ring, or piperazine ri
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The compound of claim 3, having the following formula:

=z

(ID).

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

10.

11.

12.

R1
° (II-B).

The compound of claim 7, having the following formula:

The compound of claim 7 or 8, whergfn R' is -Cg4 alkyl-NHR*.

The compound of any one of cjims 2-9, wherein X is —O- or -OC, 4 alkyl-.

The compound of any on# of claims 2-10 wherein

SINRISONS
is 00, O, 0, 6 0 o 0O,

The compbund 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,4alkyl, Cy4alkenyl, Ca4alkynyl, Cs.scycloalkyl, phenyl, wherep each
of said R* groups is optionally substituted with up to four Br, Cl, F, or Cjsalkyl, up t ee CN,
NO,, Cyualkenyl, Cogalkynyl, Cs.ecycloalkyl, Co4 alkyl-Cs.s cycloalkyl,
Co alkyl-O-C, 4 alkyl, Co.4 alkyl-O-Cy4 alkyl-Cs_s cycloalkyl, C(O)OC, 4 alkyl,
C(0)OCy4 alkyl-Cs.5 cycloalkyl, Co.4 alkyl-C(O)NH,, C{O)NHC, 4 alkyl, C(@ZHN(C,.4 alkyl)s,
C(O)NH(Cg4 alkyl-Cs.5 cycloalkyl), CH;OR®, Co4 alkyl-C(O)R’, Co.4 alkyf-C(OIN(R?),,
Co4 alkyl-C(O)OR?, Cg4 alkyl-NHC(O)R?, Co_4 alkyl-N(R>),, a heterogfclic ring system selected
from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropfran, morpholine, piperidine,
pyrrolidine or piperazine, a heteroaryl ring system selected fromfuran, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to OR’, wherein each of said
optional R* substituents is optionally substituted with up tgffour fluorine atoms, up to two C.
salkyl groups, up to two OH groups, up to two OC;4alll groups, up to two
SCi.salkyl groups, a C(O)C)4 alkyl, a C(O)OC, 4 allfl, or a C(0O)OCy4 alkyl-Cs.5s cycloalkyl; and
each R’ is, independently, hydrogen, C,4alkyl, a #-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, or pyripfidine, a 4-6-membered heterocyclyl selected from
oxetane, tetrahydrofuran, or tetrahydropyraf, and each R’ group is optionally substituted with
chloro, up to three fluorine atoms, up tofwo C,alkyl, CHOH, CN, up to two OH, up to two
OC,.,alkyl, a spirooxetane, pyrrolidigé, or triazole, or two R’ groups together with the
intervening nitrogen atom form a pfiorpholine ring, azetidine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

15.  The compound offany one of claims 2-13, wherein
R* is a 5-10-member monocyclic or bicyclic heteroaryl ring selected from pyrrole, imidazole,
pyrazole, triazole, jhiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, pyrazine,
pyridazine, or gffinoline, wherein each of said R* groups is optionally substituted with up to four
Br, Cl, F, or £ 4alkyl, up to three CN, NO,, C,4alkenyl,

Casalkynyl, ¢35 scycloalkyl, Co4alkyl-Cs.5 cycloalkyl, Cg4 alkyl-O-C, 4 alkyl,

Co alkyl--Co.4 alkyl-C3._5 cycloalkyl, C{(O)OC,4 alkyl, C(O)OCy4 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(Cy.4 alkyl-Cs.5 cycloalkyl),
CH,0R’, Cy.4 alkyl-C(O)R?, Cy alkyl-C(O)N(R>),, Co.¢ alkyl-C(O)OR’,

Cou alkyl-NHC(O)R5 , Cos alkyl-N(RS)z, a heterocyclic ring system selected from oxetane, a
tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, pyrrolidine o
piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole, pyrrgle, pyrazole,
triazole, oxadiazole or tetrazole, or up to two OR?, wherein each of said optiona * substituents

is optionally substituted with up to four fluorine atoms, up to two Cj4alkyl

groups, up to two OC|alkyl groups, up to two SCj4alkyl groups, a C(O){14 alkyl, a C(0)OC; 4

alkyl, or a C(0)OCy4 alkyl-C;_s cycloalkyl; and

each R’ is, independently, hydrogen, C;.4alkyl, a 5-6-membered hetgoaryl selected from

imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-memjfered heterocyclyl selected from
oxetane, tetrahydrofuran, or tetrahydropyran, and each R’ gropfp is optionally substituted with
chloro, up to three fluorine atoms, up to two Cj,alkyl, CHAOH, CN, up to two OH, up to two

OCalkyl, a spirooxetane, pyrrolidine, or triazole, or ty/o R” groups together with the

intervening nitrogen atom form a morpholine ring, agtidine ring, pyrrolidine ring, piperidine
ring, or piperazine ring.

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

R* is a 4-10-membered monocyclic or bifyclic heterocyclyl ring selected from oxetane,

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

dihydrofuropyrimidine, dihydropyfanopyrimidine, dihydropyrrolopyrimidine,
tetrahydropteridine, or tetrahydfopyridopyrimidine, wherein each of said R* groups is optionally

substituted with up to four Bf, Cl, F, or C,4alkyl, up to three CN, NO,, C,4alkenyl, Cr4alkynyl,

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

triagole, 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
groups, up to two OCjalkyl groups, up to two SCy4alkyl groups, a C(0)Ci4 alkyl, a C(O)C 4
alkyl, or a C(O)OCy.4 alkyl-C;._s cycloalkyl; and

each R’ is, independently, hydrogen, C,4alkyl, a 5-6-membered heteroaryl selected fifm
imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyyselected from
oxetane, tetrahydrofuran, or tetrahydropyran, and each R’ group is optionally sybstituted with
chloro, up to three fluorine atoms, up to two C;_alkyl, CH,OH, CN, up to OH, up to two
OC,.2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R’ groups togefher with the
intervening nitrogen atom form a morpholine ring, azetidine ring, p idine ring, piperidine

ring, or piperazine ring.
17.  The compound of claim 1, wherein Ring C is cyclohefane.

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




21.

22,

23.

24,

25.

26.

The compound of claim 20, having the following formula:
RS
4 N—-O
y NN

oY O
RZ" R2"
o (1kI-A-1) or (

The compound of claim 20 or 21, wherein R%is -Cou alkyl-NHEB/
The compound of claim 22, wherein R*is -NHR*.
The compound of claim 22, wherein R%is -OR".

The compound of claim 17-19, having the fol)owing formula:

(I1I-B).

The compound of claif25 having the following formula:

/\ N/O\
L 1
[ /O/ /
1

(IN-B-1) or (II1-B-2).

he compound of claim 25 or 26, wherein R'is -Cous alkyI—NHR4 or -OR".
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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
sinlslole
‘ is (6] y (0] , 0] . O , Or o

31.  The compound of claim 30 wherein

32.

33.  The compound of claim 17, 18 or 32,

e (-C).

claim 33, having the following formula:

34.  The compound

R3
N/\\/“| N-O

\

I/N

st ORe
e (III-C-1) or e (III-C-2).
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35.  The compound of claim 33 or 34, wherein is R? is -Co. alkyl- NHR® or -OR*.
36.  The compound of claim 35, wherein is R? is -NHR?.
37. The compound of claim 35, wherein is R%is-OR*.

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

39.  The compound according to claim 38 havi

N-O

1
e (I-D-2).

R

40.

41.  The compou

The copfpound 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

N4
|
o _N
OyO/ O
NG
(II1-D-3), wherein

Y is —O- or -NH-.

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

46.  The compound of any one of gfiims 17-45, wherein R is hydrogen, C;4alkyl,
OC,.zalkyl, or C(O)NH,, or C(O)Hfwherein each of said R alkyl is optionally substituted with

OH.
47.  The compound of Alaim 46, wherein R is hydrogen.
48. The gbmpound of any one of claims 17-47, wherein

R* is hydybgen, C)4alkyl, Cy4alkenyl, C,4alkynyl, Cs.scycloalkyl, phenyl, wherein each
of said R* grofps is optionally substituted with up to four Br, Cl, F, or Cjalkyl, up to three CN,
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C(O)OCy4 alkyl-Cs.5 cycloalkyl, Co4 alkyl-C(O)NH,, C(O)NHC,) 4 alkyl, C(O)N(C,4 alkyl),,
C(O)NH(Cyu alkyl-Cy.5 cycloalkyl), CHOR?, Co.4 alkyl-C(O)R®, Co.4 alkyl-C(O)N(R?),,
Co. alkyl-C(O)OR?®, Cy 4 alkyl-NHC(O)R®, Co.4 alkyl-N(R®),, a heterocyclic ring system
from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, fiperidine,
pyrrolidine or piperazine, a heteroaryl ring system selected from furan, oxazole, oxfAdiazole,
pyrrole, pyrazole, triazole, oxadiazole or tetrazole, or up to two OR’, wherein egfh of said
optional R* substituents is optionally substituted with up to four fluorine atogfs, up to two C,_
salkyl groups, up to two OH groups, up to two OC,4alkyl groups, up to t
SC,salkyl groups, a C(O)C,4 alkyl, a C(O)OC,4alkyl, or a C(0)OC,
each R’ is, independently, hydrogen, C)4alkyl, a 5-6-membered he roaryl selected from

lkyl-Cs s cycloalkyl; and

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

oxetane, tetrahydrofuran, or tetrahydropyran, and each R® grofp is optionally substituted with
chloro, up to three fluorine atoms, up to two Cy_salkyl, C H, CN, up to two OH, up to two
OC)zalkyl, a spirooxetane, pyrrolidine, or triazole, or tyfo R’ groups together with the
intervening nitrogen atom form a morpholine ring, afetidine ring, pyrrolidine ring, piperidine

ring, or piperazine ring.

49, The compound of any one of claimg/l 7-47, wherein

R* is a 5-10-membered monocycc or bicyclic heteroaryl ring selected from pyrrole,
imidazole, pyrazole, triazole, thiazolgfisothiazole, oxazole, pyridine, pyrimidine, pyrimidinone,
pyrazine, pyridazine, or quinoline/vherein each of said R* groups is optionally substituted with
up to three CN, NO,,

ycloalkyl, Co4 alkyl-Cs.5 cycloalkyl, Co4 alkyl-O-C.4 alkyl,

up to four Br, Cl, F, or C,.alky
Caalkenyl, Cogalkynyl, C;
Co.4 alkyl-O-Co.4 alkyl-Cof cycloalkyl, C(O)OC;4 alkyl, C(O)OCy. alkyl-Csy s cycloalkyl,
Co alkyl-C(O)NH,, ({O)NHC, 4 alkyl, C{(O)N(C, 4 alkyl),,

pyrrolefpyrazole, 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 OC,4alkyl groups, up to two
SCi4alkyl groups, a C(O)C.4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OCq.4 alkyl-Cs.5 cycloalKyl; and
each R’ s, independently, hydrogen, Cj4alkyl, a 5-6-membered heteroaryl selected ff;
imidazole, triazole, thiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclylfelected from
oxetane, tetrahydrofuran, or tetrahydropyran, and each R® group is optionally sy¥stituted with
chloro, up to three fluorine atoms, up to two C;.palkyl, CH,OH, CN, up to OH, up to two
OC}.2alkyl, a spirooxetane, pyrrolidine, or triazole, or two R’ groups togegfler with the

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

ring, or piperazine ring.

50.  The compound of claim 49, wherein

R* is pyridine or pyrimidine, which is optionally sybstituted with up to four Br, Cl, F, or
Csalkyl, up to three CN, NO,, Cy4alkenyl, C;4alkyny)fCs.¢cycloalkyl, Co4 alkyl-Cs.s
cycloalkyl, Co4 alkyl-O-C)4 alkyl, Co4 alkyl-O-Co4 fkyl-Cs.5 cycloalkyl, C(O)OC;4 alkyl,
C(D)OCy4 alkyl-Cs.5 cycloalkyl, Cy.4 alkyl-C(O))YH,, C(O)NHC, 4 alkyl, C(O)N(C;4 alkyl),,
C(O)NH(Co alkyl-Cs.5 cycloalkyl), CH,OR? £.4 alkyl-C(O)R’, Co alkyl-C(O)N(R’),
Co.4 alkyl-C(O)OR?, Co alkyl-NHC(O)R®, Lo alkyl-N(R>),, a heterocyclic ring system selected
from oxetane, azetidine, tetrahydrofuran/dihydropyran, tetrahydropyran, morpholine, piperidine,
pyrrolidine or piperazine, a heteroaryy/ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiagble or tetrazole, or up to two OR’, wherein each of said
optional R* substituents is optighially substituted with up to four fluorine atoms, up to two C,.
roups, up to two OCjalkyl groups, up to two
14 alkyl, a C(O)OC, 4 alkyl, or a C{O)OCy4 alkyl-Cs.5 cycloalkyl; and

y, hydrogen, Cy4alkyl, a 5-6-membered heteroaryl selected from

salkyl groups, up to two O
SC4alkyl groups, a C(O
each R’ is, indepehde
imidazole, triazole £hiazole, pyridine, or pyrimidine, a 4-6-membered heterocyclyl selected from

oxetane, tetrahygrofuran, or tetrahydropyran, and each R® group is optionally substituted with
Y g

ringf 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 o
tetrahydrofuran, tetrahydropyran, dihydroisoxazole, pyrimidine-2,4(1H,3H)-dione,
dihydrofuropyrimidine, dihydropyranopyrimidine, dihydropyrrolopyrimidine,
tetrahydropteridine, or tetrahydropyridopyrimidine, wherein each of said R* grofps is optionally
substituted with up to four Br, Cl, F, or Ci4alkyl, up to three CN, NO,, Cy4afkenyl, C;.4alkynyl,
Cscycloalkyl, Co.4 alkyl-Cs.s cycloalkyl, Co4 alkyl-O-Ci4 alkyl,
Co4 alkyl-O-Cy4 alkyl-Cs.5 cycloalkyl, C(O)OC, 4 alkyl, C(O)OCy4 alk#i-Cs.s cycloalkyl,
Co4 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®, Co alkyl-C(O)R®
Co alkyl-C(O)OR’, Co alkyl-NHC(O)R?, Cq, alkyl-N(R®),,

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

04 alkyl-C(O)N(R®),,

heterocyclic ring system selected

pyrrolidine or piperazine, a heteroaryl ring system selegfed from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole or tetrazole, gffup to two OR®, wherein each of said
optional R* substituents is optionally substituted yfith up to four fluorine atoms, up to two C,.
salkyl groups, up to two OH groups, up to twg/OC,4alkyl groups, up to two

SC).4alkyl groups, a C(O)C 4 alkyl, a C(OYDHC,4 alkyl, or a C(O)OCy.4 alkyl-Cs_s5 cycloalkyl; and
each R’ is, independently, hydrogen, C,alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridingfor pyrimidine, a 4-6-membered heterocyclyl selected from
oxetane, tetrahydrofuran, or tetralyfdropyran, and each R’ group is optionally substituted with
chloro, up to three fluorine atopfs, up to two Cjalkyl, 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 atory 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
|
/O,O =N
y
O

o (IV), wherein
R3is hydrogen, -C, 4alkyl, fluoro, chloro, -OC, ;alkyl, or -C(O)NH,, .C(O
each of said R? alkyl is optionally substituted with OH or up to 3 flybrine atoms;

, or -CN, wherein

RYis
Nl/;§x1
R4aJ\ XZJ\ R4b

X'is N, CH, CF, CCl, or CC,. alky! optionally substitutgl with up to 3 fluorine atoms;

X2 is N or CR*, wherein X' and X* cannot simultane sly be N;

each of R*, R‘“’, and R* is, independently, hydrogfn, F, Cl, Br, CN, NO,, Ci4alkyl,

Co.4 alkyl-Cs.s cycloalkyl, Co4 alkyl-O-C, 4 alky)f Co4 alkyl-O-Co.4 alkyl-Cs.5s cycloalkyl,

Ca4alkenyl, Coy4alkynyl, C(O)OC, 4 alkyl, YOCo alkyl-C;._s cycloalkyl, C(O)NH,,
C{O)NHC, 4 alkyl, C(O)N(C;4 alkyl);/C(ONH(Cq. alkyl-C;.5 cycloalkyl), a heterocyclic
ring system selected from oxetane,Mzetidine, tetrahydrofuran, dihydropyran,
tetrahydropyran, morpholine, pijferidine, or piperazine, or a heteroaryl ring system selected
from furan, oxazole, oxadiazgfle, pyrrole, pyrazole, triazole, or tetrazole, or R*, R**, and the
intervening atoms form a fihydrofuran, a dihydropyran, or a tetrahydropiperidine
heterocyclic ring systep;

wherein each of said R/ R*, or R* heterocyclic or heteroaryl ring systems is optionally

substituted with yp to four fluorine atoms, up to two C; 4 alkyl, up to two OH groups, a
C(0)C4 alky#, a C(O)OC, 4 alkyl, or a C(O)OCy.4 alkyl-Cs_5 cycloalkyl; and

wherein each ¢f said R* , R*, or R* alky! or cycloalky! is optionally substituted with up to 2

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

The compound of claim 52, wherein R> is hydrogen, -C;alkyl,
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-OC.2alkyl, 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? igf independently,

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

wherein each of said R** or R* heterocyclic or heteroaryl Ang systems is optionally
substituted with up to four fluorine atoms, up to two C#y alkyl, up to two OH groups, a
C(O)C)-4 alkyl, a C(O)OC1_4 alkyl, ora C(O)OC0.4

wherein each of said R* or R* alkyl or cycloalkyl ig/optionally substituted with up to 2 non-

yl-Cs.5 cycloalkyl; and
geminal OH groups or up to 3 fluorine atoms.

57.  The compound of any one of claimg/52-55, wherein each of R* and R® is,
independently, a heteroaryl ring syst#m selected from furan, oxazole, oxadiazole, pyrrole,
pyrazole, triazole, or tetrazole,

wherein each of said R* or R* hefrocyclic or heteroaryl ring systems is optionally substituted
with up to four fluorine atophs, up to two Cy4 alkyl, up to two OH groups, a C(Q)C,4 alkyl, a
C(0)OC, 4 alkyl, or a C(0)OCq.4 alkyl-Cs_5 cycloalkyl; and

wherein each of said R** Ar R® alkyl or cycloalkyl is optionaily substituted with up to 2 non-

geminal OH groups opfup to 3 fluorine atoms.
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wherein each of said R* or R* heterocyclic or heteroaryl ring systems is optionally substitute
with up to four fluorine atoms, up to two C;4 alkyl, up to two OH groups, a C(0)C,4 al}jl, a
C(0)OC; 4 alkyl, or a C(O)OCy.4 alkyl-Cs.5 cycloalkyl; and

wherein each of said R** or R* alkyl or cycloalkyl is optionally substituted with up tg/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 ¢f any one of claims 1-60 and a

pharmaceutically acceptable excipient.

62. A compound of any one of claims 1-61, or a phfmaceutical composition comprising said
compound for use in the sensitization of a cell to a thfrapeutic agent or a disease state that

induces a DNA lesion.

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

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

patient.

64. A compound of any ong/of claims 1-60, or a pharmaceutical composition either alone or
in combination with one or phore additional therapeutic agent for use in the treatment of cancer

or inhibiting cancer cell gfowth in a patient.
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CLAIMS

1. A compound having the formula:
*
X N
R’ @ O
R2
@,

or a pharmaceutically acceptable salt thereof, wherein

Ring A 1s
R3 R® R3 RS
A [ PO IS
A S e
Ring B is

b A
DRIDOOOT 000 ¢
o7, 07, Yo7, Yo7, Yo7, N N ,AN~N, O—/ O~/ or Q, wherein

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 -OCj 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*, -Co 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 4alkyl, 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|alkyl groups;
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R*is hydrogen, C;.4alkyl, Cy4alkenyl, C;4alkynyl, C;.scycloalkyl, phenyl, a 5-10-membered
monocyclic or bicyclic heteroaryl ring selected from pyrrole, imidazole, pyrazole, triazole,
thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, pyrazine, pyridazine, and
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, and tetrahydropyridopyrimidine, wherein each of said R* groups is
optionally substituted with up to four Br, Cl, F, or Cj4alkyl, up to three CN, NO,,

Cyr4alkenyl, C,4alkynyl, Cs¢cycloalkyl, Co4 alkyl-Cs.s cycloalkyl, Co.4 alkyl-O-C; 4 alkyl,

Co4 alkyl-O-Cy4 alkyl-Cs.s cycloalkyl, C(O)OC, 4 alkyl, C(O)OCy.4 alkyl-Cs_5 cycloalkyl,

Co4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C, 4 alkyl),, C(O)NH(Cy 4 alkyl-Cs.5 cycloalkyl),
CH,OR’, Co4 alkyl-C(O)R?, Cy4 alkyl-C(O)N(R’),, Co.4 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 and piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole and 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 Cj.
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,;4 alkyl, or a C(O)OCy4 alkyl-C;_s cycloalkyl; and

each R’ is, independently, hydrogen, Cjalkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl
selected from oxetane, tetrahydrofuran, and 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 OCj,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, or a pharmaceutically acceptable salt thereof, wherein Ring C

is cyclobutane.

3. The compound of claim 2, having the following formula:
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N
X l N
T
(II), or a pharmaceutically acceptable salt thereof.

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

O

rZ
(II-A), or a pharmaceutically acceptable salt thereof.
5. The compound of claim 4, having the following formula:
R3
NA/\T
[7 / |
=
° (IT-A-1), or a pharmaceutically acceptable salt
thereof.
6. The compound of claim 4 or 5, or a pharmaceutically acceptable salt thereof, wherein R

is -Co4 alkyl-NHR".

7. The compound of claim 3, having the following formula:
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m
X l N

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

R1

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

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

9. The compound of claim 7 or 8, or a pharmaceutically acceptable salt thereof, wherein R’

is -Co4 alkyl—NHR4.

thereof.

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

wherein X is ~O- or -OC;_4 alkyl-.

11.  The compound of any one of claims 2-10, or a pharmaceutically acceptable salt thereof,

wherein
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12.  The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein

.0

13.  The compound of any one of claims 2-12, or a pharmaceutically acceptable salt thereof,

wherein R? is hydrogen.

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

R*is hydrogen, C,4alkyl, Cy4alkenyl, C;4alkynyl, Cs.scycloalkyl, or phenyl, wherein
cach of said R* groups is optionally substituted with up to four Br, Cl, F, or Cj4alkyl, up to three
CN, NO,, Cy4alkenyl, Cy4alkynyl, C;¢cycloalkyl, Co4 alkyl-Cs_s cycloalkyl,
Co.4 alkyl-O-C4 alkyl, Co4 alkyl-O-Cq_4 alkyl-C5_5 cycloalkyl, C(O)OC, .4 alkyl,
C(0)0OCy.4 alkyl-Cs.s cycloalkyl, Cy.4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C_4 alkyl),,
C(O)NH(Co alkyl-C;.5 cycloalkyl), CH;OR®, Cy.4 alkyl-C(O)R’, Cy4 alkyl-C(O)N(R’),,
Co alkyl-C(OYOR?, Co4 alkyl-NHC(O)R?, Co alkyl-N(R>),, a heterocyclic ring system selected
from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine,
pyrrolidine and piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole and 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
SCi.4alkyl groups, a C(O)Cy.4 alkyl, a C(O)OC;4 alkyl, or a C(O)OCy.4 alkyl-Cs.5 cycloalkyl; and
each R’ is, independently, hydrogen, C;alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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.
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16.

15.  The compound of any one of claims 2-13, or a pharmaceutically acceptable salt thereof,
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, and quinoline, 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, C,4alkynyl, C; ¢cycloalkyl, Co4
alkyl-Cj;_s cycloalkyl, Cy.4 alkyl-O-C;_4 alkyl, Cy4 alkyl-O-Cy4 alkyl-Cs_s cycloalkyl, C(O)OC, 4
alkyl, C(O)OCy4 alkyl-Cs.s cycloalkyl, Cy4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl, C(O)N(C;4
alkyl),, C(O)NH(Cy.4 alkyl-Cs.s cycloalkyl), CH,OR’, Cy4 alkyl-C(O)R?, Co.4 alkyl-C(O)N(R?),,
Co4 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 and piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole and 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 OCj4alkyl groups, up to two SC;4alkyl groups, a
C(0)C 4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OCy.4 alkyl-Cs.5 cycloalkyl; and

each R’ is, independently, hydrogen, C|4alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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.

The compound of any one of claims 2-13, or a pharmaceutically acceptable salt thereof,
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, and 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,4alkenyl,
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Cyaalkynyl, Cs¢cycloalkyl, Cy4 alkyl-Cs_s cycloalkyl, Cy4 alkyl-O-Cy_4 alkyl, Cy4 alkyl-O-Co4
alkyl-Cs_s cycloalkyl, C(O)OC, 4 alkyl, C(O)OCy.4 alkyl-Cs.s cycloalkyl, Cy.4 alkyl-C(O)NH,,
C(O)NHC 4 alkyl, C(O)N(C 4 alkyl),, C(O)NH(Co alkyl-C.s cycloalkyl), CH,OR®, Cq4 alkyl-
C(O)R’, Cy.4 alkyl-C(O)N(R?),, Co.4 alkyl-C(O)OR?, Cy.4 alkyl-NHC(O)R®, Co4 alkyl-N(R>),, a
heterocyclic ring system selected from oxetane, azetidine, tetrahydrofuran, dihydropyran,
tetrahydropyran, morpholine, piperidine, pyrrolidine and piperazine, a heteroaryl ring system
selected from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, oxadiazole and 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 SCj_4alkyl groups, a C(O)C,.4 alkyl, a C(O)OC,4 alkyl, or a C(O)OCy.4 alkyl-
Cs.s cycloalkyl; and

each R’ is, independently, hydrogen, C;_4alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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.

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

is cyclohexane.

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

(&)
®

following formula:

X
R1—O/

Iiz

(I1).
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19.  The compound of claim 17 or 18, or a pharmaceutically acceptable salt thereof, wherein

X is -NH-.

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

. (R
Saol
(ITI-A), or a pharmaceutically acceptable salt thereof.

R?'
21.  The compound of claim 20, having the following formula:

R2 N O,

R3
Nl/b/\j N-Q

H \
O Rz\\‘"
G (II1-A-1) or (III-A-2), or a pharmaceutically

acceptable salt thereof.

H
N

22.  The compound of claim 20 or 21, or a pharmaceutically acceptable salt thereof, wherein

R? is -Cg.4 alkyl-NHR* or -OR*.

23.  The compound of claim 22, or a pharmaceutically acceptable salt thereof, wherein R? is -
NHR*.

24.  The compound of claim 22, or a pharmaceutically acceptable salt thereof, wherein R? is -
OR*.
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25.  The compound of claim 17-19, having the following formula:

(D
SOy
R1

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

26.  The compound of claim 25 having the following formula:
R3
N
N \/\\| H N-Q
H | N / N

oror 1y
R R'

e (I1-B-1) or (III-B-2), or a

pharmaceutically acceptable salt thereof.

27.  The compound of claim 25 or 26, or a pharmaceutically acceptable salt thereof, wherein

R!is -Coa alkyl-NHR4 or -OR*.

28.  The compound of claim 27, or a pharmaceutically acceptable salt thereof, wherein R’ is -
NHR*.

29.  The compound of claim 27, or a pharmaceutically acceptable salt thereof, wherein R’ is -
OR*.

30.  The compound of any one of claims 17-29, or a pharmaceutically acceptable salt thereof,
wherein

v

SINGIeN®
is0,0,0,0’orO_
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31.  The compound of claim 30, or a pharmaceutically acceptable salt thereof, wherein

®.0

32.  The compound of claim 17 or 18, or a pharmaceutically acceptable salt thereof, wherein

X 18 —O-.

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

*
SAel

RZ
(III-C), or a pharmaceutically acceptable salt thereof.
34, The compound of claim 33, having the following formula:
N|/\\/$ 3 N-Q

//N

SA®l T
re" r2"
e (III-C-1) or Q (HI-C-2), or a pharmaceutically

acceptable salt thereof.

35.  The compound of claim 33 or 34, or a pharmaceutically acceptable salt thereof, wherein

R? is -Cg4 alkyl-NHR* or -OR*.

36.  The compound of claim 35, or a pharmaceutically acceptable salt thereof, wherein R? is -

NHR*,
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37.  The compound of claim 35, or a pharmaceutically acceptable salt thereof, wherein R? is -

OR*,

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

a
oo
1

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

39. The compound according to claim 38 having the following formula:
R3
N4 N-Q
| AY

jone o
R’ R’
e (III-D-1) or e (IT1-D-2), or a pharmaceutically

acceptable salt thereof,.

40.  The compound of claim 38 or 39, or a pharmaceutically acceptable salt thereof, wherein

R! is -Co alkyl-NHR* or -OR*.

41.  The compound of claim 40, or a pharmaceutically acceptable salt thereof, wherein R is -
NHR*.

42.  The compound of claim 40, or a pharmaceutically acceptable salt thereof, wherein R'is -
OR*.
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43. The compound of claim 38 or 39 having the following formula:
R3
N2
o A
ST
re”

e (HI-D-3), or a pharmaceutically acceptable salt thereof, wherein
Y is —=O- or —-NH-.

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

O OAA0 O

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

¢

46. The compound of any one of claims 17-45, or a pharmaceutically acceptable salt thereof, ‘
wherein R? is hydrogen, C;4alkyl, 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 pharmaceutically acceptable salt thereof, wherein R is

hydrogen.

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

R*is hydrogen, Cj4alkyl, C,4alkenyl, C,4alkynyl, C;_scycloalkyl, or phenyl, wherein
each of said R* groups is optionally substituted with up to four Br, Cl, F, or C;4alkyl, up to three
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CN, NO,, C,4alkenyl, C, 4alkynyl, Cs.¢cycloalkyl, Cy.4alkyl-Cs._5 cycloalkyl, Cy4 alkyl-O-C 4
alkyl, Co.4 alkyl-O-Cy.4 alkyl-C;_5 cycloalkyl, C(O)OC,4 alkyl, C(O)OCy4 alkyl-C;_5 cycloalkyl,
Co.4 alkyl-C(O)NH;, C(O)NHC,.4 alkyl, C(O)N(C, 4 alkyl),, C(O)NH(Cy.4 alkyl-C;_s cycloalkyl),
CH,0R?, Cy.4 alkyl-C(O)R®, Cy4 alkyl-C(O)N(R®),, Co.4 alkyl-C(O)OR?, Cy.4 alkyl-NHC(O)R?,
Co4 alkyl-N(R),, a heterocyclic ring system selected from oxetane, azetidine, tetrahydrofuran,
dihydropyran, tetrahydropyran, morpholine, piperidine, pyrrolidine and piperazine, a heteroaryl
ring system selected from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, oxadiazole and
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,4alkyl groups, up to two OH groups, up
to two OC4alkyl 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.5 cycloalkyl; and each R’ is, independently, hydrogen, C; 4alkyl, a 5-6-
membered heteroaryl selected from imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-
membered heterocyclyl selected from oxetane, tetrahydrofuran, and tetrahydropyran, and each
R’ group is optionally substituted with chloro, up to three fluorine atoms, up to two Calkyl,
CH,0H, 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, or a pharmaceutically acceptable salt thereof,
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, and quinoline, wherein each of said R* groups is optionally substituted with
up to four Br, Cl, F, or C;.4alkyl, up to three CN, NO,, Cy.4alkenyl, C,4alkynyl, C;_¢cycloalkyl,
Co4 alkyl-Cs.s cycloalkyl, Cy4 alkyl-O-C4 alkyl, Cy4 alkyl-O-Cy4 alkyl-Cs._s cycloalkyl,
C(0O)OC, 4 alkyl, C(O)OCy4alkyl-Cs.s cycloalkyl, Cq4 alkyl-C(O)NH,, C(O)NHC, 4 alkyl,
C(O)N(C 4 alkyl);, C(O)NH(Co.4 alkyl-C;.5 cycloalkyl), CH,OR®, Co4 alkyl-C(O)R’, Cy4 alkyl-
C(O)N(R?),, Co4 alkyl-C(O)OR?, Co4 alkyl-NHC(O)R?, Co.4 alkyl-N(R’),, a heterocyclic ring
system selected from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran,
morpholine, piperidine, pyrrolidine and piperazine, a heteroaryl ring system selected from furan,

oxazole, oxadiazole, pyrrole, pyrazole, triazole, oxadiazole and tetrazole, or up to two OR’,
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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
SCi.salkyl groups, a C(O)C,4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OCy.4 alkyl-Cs.s cycloalkyl; and
each R’ is, independently, hydrogen, C;_salkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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.

50.  The compound of claim 49, or a pharmaceutically acceptable salt thereof, wherein

R* is pyridine or pyrimidine, which is optionally substituted with up to four Br, CL, F, or
Cj4alkyl, up to three CN, NO,, C,4alkenyl, C,4alkynyl, C;_cycloalkyl, Co4 alkyl-Cs_5
cycloalkyl, Co4 alkyl-O-C;4alkyl, Cy4 alkyl-O-Cy4 alkyl-Cs.s cycloalkyl, C(O)OC;.4 alkyl,
C(0)OCy4 alkyl-C;_s cycloalkyl, Cy4 alkyl-C(O)NH;, C(O)NHC;4 alkyl, C(O)N(C,_4 alkyl),,
C(O)NH(Co4 alkyl-Cs.5 cycloalkyl), CH,OR®, Cy.4 alkyl-C(O)R’, Cy4 alkyl-C(O)N(R>),,
Co4 alkyl-C(OYOR®, Co4 alkyl-NHC(O)R’, Co4 alkyl-N(R?),, a heterocyclic ring system selected
from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine,
pyrrolidine and piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole and 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 OCj4alkyl groups, up to two
SCj.4alkyl groups, a C(O)C4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OCy_4 alkyl-Cs.s cycloalkyl; and
each R’ is, independently, hydrogen, C;4alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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.
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51.  The compound of any one of claims 17-47, or a pharmaceutically acceptable salt thereof,
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, and tetrahydropyridopyrimidine, wherein each of said R* groups is
optionally substituted with up to four Br, CI, F, or Cy_4alkyl, up to three CN, NO,, C, 4alkenyl,
Cy4alkynyl, Csecycloalkyl, Co4 alkyl-Cj.5 cycloalkyl, Co4 alkyl-O-C;_4 alkyl,
Co4 alkyl-O-Cy.4 alkyl-Cs.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),,
C(O)NH(Cy4 alkyl-Cs.s cycloalkyl), CHOR®, Cy.4 alkyl-C(O)R?, Co alkyl-C(O)N(R>),,
Co4alkyl-C(O)OR’, Cy4 alkyl-NHC(O)R®, Cy4 alkyl-N(R®),, a heterocyclic ring system selected
from oxetane, azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine,
pyrrolidine and piperazine, a heteroaryl ring system selected from furan, oxazole, oxadiazole,
pyrrole, pyrazole, triazole, oxadiazole and 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,.salkyl groups, a C(O)C,4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OCy.4 alkyl-C;.5 cycloalkyl; and
each R’ is, independently, hydrogen, C;4alkyl, a 5-6-membered heteroaryl! selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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.
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52.  The compound of claim 32 having the formula:

R3
N/Vj
I
HY
O

O (IV), or a pharmaceutically acceptable salt thereof, wherein
R’ is hydrogen, -C)4alkyl, fluoro, chloro, -OCy.alkyl, -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

N/}Qx1

N

R4a X2
X!is N, CH, CF, CCl, or CC;, alkyl optionally substituted with up to 3 fluorine atoms;

R

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, 4 alkyl,

Co-s alkyl-Cs_s cycloalkyl, Co.4 alkyl-O-C,4 alkyl, Co.4 alkyl-O-Cy_4 alkyl-C3_5 cycloalkyl,

Cy4 alkenyl, Cy 4 alkynyl, C(O)OC,.4 alkyl, C(O)OCy.4 alkyl-Cs.s cycloalkyl, C(O)NH,,
C(O)NHC, 4 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, and piperazine, or a heteroaryl ring system selected
from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, and tetrazole, or R4°, R4a, and the
intervening atoms form a dihydrofuran, a dihydropyran, or a tetrahydropiperidine
heterocyclic ring system;

wherein each of said R* R*®, and R* heterocyclic and 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(0)Cy.4 alkyl, a C(O)OC, 4 alkyl, or a C(O)OCy.4 alkyl-C;_s cycloalkyl; and

wherein each of said R**, R*®, and R* alkyl and cycloalkyl is optionally substituted with up to 2

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

278




53. The compound of claim 52, or a pharmaceutically acceptable salt thereof, wherein R is
hydrogen, -C;4alkyl, -OCalkyl, 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, or a pharmaceutically acceptable salt thereof, wherein

R? is hydrogen.

55.  The compound of any one of claims 52-54, or a pharmaceutically acceptable salt thereof,
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, or a pharmaceutically acceptable salt thereof,
wherein each of R* and R* s, independently, a heterocyclic ring system selected from oxetane,
azetidine, tetrahydrofuran, dihydropyran, tetrahydropyran, morpholine, piperidine, and
piperazine,
wherein each of said R** and R* heterocyclic and 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)C4 alkyl, a C(O)OC,4 alkyl, or a C(O)OCy4 alkyl-C;_5 cycloalkyl; and
wherein each of said R** and R*" alkyl and 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, or a pharmaceutically acceptable salt thereof,
wherein each of R* and R* is, independently, a heteroaryl ring system selected from furan,
oxazole, oxadiazole, pyrrole, pyrazole, triazole, and tetrazole,

wherein each of said R** and 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(OYOCy.4 alkyl-C;_s cycloalkyl; and

wherein each of said R** and R*® alkyl and cycloalkyl is optionally substituted with up 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, or a pharmaceutically acceptable salt thereof,

wherein each of R*? and R*" s, independently, hydrogen, F, Cl, Br, CN, NO,, C; 4 alkyl, Cy4

alkyl-Cs._s cycloalkyl, Cy.4 alkyl-O-C, 4 alkyl, Co_4 alkyl-O-Cq4 alkyl-Cs_5 cycloalkyl, C;4 alkenyl,

Cy4 alkynyl, C(O)OC, 4 alkyl, C(O)OCy4 alkyl-C;_s cycloalkyl, C(O)NH,, C(O)NHC, 4 alkyl,

C(O)N(C,4 alkyl),, or C(O)NH(Cy.4 alkyl-Cs.s cycloalkyl),

wherein each of said R* and R* heterocyclic and 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(0)C,.4 alkyl, a C(O)OC,4alkyl, or a C(O)OCy.4 alkyl-Cs.s5 cycloalkyl; and

wherein each of said R** and R*® alkyl and 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, or a pharmaceutically

acceptable salt thereof.

60. A compound selected from the list of compounds in Table 2, or a pharmaceutically

acceptable salt thereof.

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

83, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient.

62. A compound of any one of claims 1-60 or 65-83, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprising said compound or a pharmaceutically
acceptable salt thereof, 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 65-83, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprising said compound or pharmaceutically
acceptable salt thereof, for use in the potentiation of a 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 65-83, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition comprising said compound or pharmaceutically
acceptable salt thereof, either alone or in combination with one or more additional therapeutic

agents for use in the treatment of cancer or inhibiting cancer cell growth in a patient.

65. A compound having the formula:

Ring A is
R S R3 R®
ey @ SIS
| '= o b

RingBis

E]@@ O

, wherein Ring B is optionally substituted with up to 4 fluorine
atoms or up to two C1_4alkyl optionally substituted with up to 3 fluorine atoms, up to two
OH, or up to two OCjalkyl groups;

X is ~NH- or -O-;

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*, -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)4alkyl, fluoro, chloro, -OC;_alkyl, -C(O)OH, -C(O)OC»alkyl, -CN, -
C(O)NHC.2alkyl, 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,alkyl groups;

R* is hydrogen, C;alkyl, Cy4alkenyl, C,4alkynyl, Cs_scycloalkyl, phenyl, a 5-10-membered

monocyclic or bicyclic heteroaryl ring selected from pyrrole, imidazole, pyrazole, triazole,
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thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, pyrazine, pyridazine, and
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, and tetrahydropyridopyrimidine, wherein each of said R* groups is
optionally substituted with Br, Cl, up to three fluorine atoms, up to three C, 4alkyl, C,.
salkenyl, Cy4alkynyl, C;s¢cycloalkyl, an oxetane ring, a tetrahydrofuran ring, a dihydropyran
ring, a tetrahydropyran ring, a pyrrolidine ring, a pyrazole ring, a triazole ring, a tetrazole
ring, an oxadiazole ring, CN, CH,OR’, C(O)R’, C(O)N(R’),, C(O)OR>, NO,, NHC(O)R®,
N(R?),, or up to two OR®, wherein each of said optional R* substituents is optionally
substituted with up to 3 fluorine atoms, up to two C;4alkyl groups, up to two OH groups, up
to two OCj4alkyl groups, or up to two SC4alkyl groups; and

each R is, independently, hydrogen, C,4alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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 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, wherein each of said rings is optionally

substituted with up to 3 fluorine atoms, up to two OH, or up to two OC;.,alkyl groups.

66.  The compound of claim 65, or a pharmaceutically acceptable salt thereof, wherein

X is NH.

67.  The compound of claim 66, having the following formula:
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R2"

(®

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

68.  The compound of claim 67, having the following formula:
R3
A N-O
g [N

H H
N =N O}N %
O/ O R2 W
° (III-A-1) or (III-A-2), or a pharmaceutically

acceptable salt thereof, wherein R* is NHR*.

R2"

69.  The compound of claim 66, having the following formula:

. ()
oy
R1

(I1I-B), or a pharmaceutically acceptable salt thereof.

70.  The compound of claim 69 having the following formula:
R3
L -0
‘B 40w
N Y

Oy LT
R1 /0, R1
e (IX-B-1) or (III-B-2), or a

pharmaceutically acceptable salt thereof, wherein R* is NHR®.
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71.  The compound of claim 70, or a pharmaceutically acceptable salt thereof, wherein

R? is hydrogen, C;alkyl, fluoro, chloro, -OC;.,alkyl, -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 OCalkyl groups;

R* is hydrogen, C|4alkyl, Cs4alkenyl, C4alkynyl, Cs.scycloalkyl, phenyl, a 5-10-membered
monocyclic or bicyclic heteroaryl ring selected from pyrrole, imidazole, pyrazole, triazole,
thiazole, isothiazole, oxazole, pyridine, pyrimidine, pyrimidinone, pyrazine, pyridazine, and
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, and tetrahydropyridopyrimidine, wherein each of said R* groups is
optionally substituted with Br, Cl, up to three fluorine atoms, up to three C;_4alkyl, C,.
salkenyl, Cy4alkynyl, C;.¢cycloalkyl, an oxetane ring, a tetrahydrofuran ring, a dihydropyran
ring, a tetrahydropyran ring, a pyrrolidine ring, a pyrazole ring, a triazole ring, a tetrazole
ring, an oxadiazole ring, CN, CH,OR’, C(O)R’, C(O)N(R’),, C(O)OR?, NO,, NHC(O)R’,
N(R’),, or up to two OR’, wherein each of said optional R* substituents is optionally
substituted with up to 3 fluorine atoms, up to two C,4alkyl groups, up to two OH groups, up
to two OC, 4alkyl groups, or up to two SCi4alkyl groups; and

each R’ is, independently, hydrogen, C,4alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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 OC1.alkyl, 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, wherein each of said rings is optionally substituted with up to 3

fluorine atoms, up to two OH, or up to two OCy_alkyl groups.
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72.  The compound of claim 70 or 71, having the formula:
R3
g N

HN

"0
o (V), or a pharmaceutically acceptable salt thereof.
73. The compound of claim 635, or a pharmaceutically acceptable salt thereof, wherein
Xis O.
74. The compound of claim 73, having the following formula:
o
Al
Rz““'
(ITI-C), or a pharmaceutically acceptable salt thereof.
75.  The compound of claim 74, having the following formula:
R3
N N-O
N N

SReI SRe|
W Rz\\‘\‘
@ (III-C-1) or e (ITI-C-2), or a pharmaceutically

acceptable salt thereof, wherein R? is -OR*.
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76.  The compound of claim 74, having the following formula:

R
° (III-C-1) or a (III-C-2), or a pharmaceutically

acceptable salt thereof, wherein R* is NHR".

77. The compound of claim 73, having the following formula:

"
ISR
1
(II1-D), or a pharmaceutically acceptable salt thereof.

78.  The compound of claim 77, having the following formula:

R

R3
N4 N-Q
I /
O ionet
R? R’
e (III-D-1) or e (III-D-2), or a pharmaceutically

acceptable salt thereof, wherein R? is -OR*.
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79.  The compound of claim 77, having the following formula:

R3
FeS
)

0 =N
SOR®
R

6 (III-D-3), or a pharmaceutically acceptable salt thereof, wherein
Y is —O- or -NH-.

80.  The compound of claim 77 having the following formula:

R3
N-O

\

//N

oI
LT T
4 4
R*? N R? N
H H
e (II1-D-4) or e (III-D-5), or a

pharmaceutically acceptable salt thereof.

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

R’ is hydrogen, C;alkyl, fluoro, chloro, -OC,alkyl, -C(O)OH, -C(0)OC;.zalkyl, -CN, -
C(O)NHC alkyl, 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 OCj,alkyl groups;

R* is hydrogen, C;alkyl, Cyaalkenyl, Cy4alkynyl, Cs.scycloalkyl, phenyl, a heteroaryl ring
system selected from pyrrole, imidazole, pyrazole, triazole, thiazole, isothiazole, oxazole,
pyridine, pyrimidine, pyrimidinone, pyrazine, pyridazine, and quinoline, or a heterocyclic
ring selected from oxetane, tetrahydrofuran, tetrahydropyran, dihydroisoxazole, pyrimidine-
2,4(1H,3H)-dione, dihydrofuropyrimidine, dihydropyranopyrimidine,
dihydropyrrolopyrimidine, tetrahydropteridine, and tetrahydropyridopyrimidine, wherein
each of said R* groups is optionally substituted with Br, C1, up to three fluorine atoms, up to
three C14alkyl, Cy.4alkenyl, Cy4alkynyl, Csecycloalkyl, CN, NO,, C(O)R®, C(O)N(R®),,
C(O)OR’, NHC(O)R’, N(R),, or up to two OR’, a heterocyclic ring system selected from

oxetane, tetrahydrofuran, dihydropyran, tetrahydropyran, and pyrrolidine, a heteroaromatic
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ring system selected from pyrazole, triazole, tetrazole, and oxadiazole, wherein each of said
optional R* substituents is optionally substituted with up to 3 fluorine atoms, up to two Cy.
salkyl groups, up to two OH groups, up to two OC|4alkyl groups, or up to two SCi_salkyl
groups; and

each R’ is, independently, hydrogen, C|_4alkyl, a 5-6-membered heteroaryl selected from
imidazole, triazole, thiazole, pyridine, and pyrimidine, a 4-6-membered heterocyclyl selected
from oxetane, tetrahydrofuran, and 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, 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, wherein each of said rings is optionally substituted with up to 3

fluorine atoms, up to two OH, or up to two OCj.,alkyl groups.

82. A compound having the formula:

o (IV), or a pharmaceutically acceptable salt thereof, wherein
R’ is hydrogen, -Cj4alkyl, fluoro, chloro, -OCalkyl, or -CN, wherein each of said R® alkyl is
optionally substituted with up to 3 fluorine atoms;

R*is

N/:*x1

X

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

X2 is N or CR*;

each of R* , R*, and R* is, independently, hydrogen, F, Cl, Br, CN, NO,, Cy4alkyl,

Co.4 alkyl-Cs_s cycloalkyl, Co4 alkyl-O-Cy_4 alkyl, Cy4 alkyl-O-Cy.4 alkyl-Cs.s5 cycloalkyl,

Cy4alkenyl, C, 4 alkynyl, C(O)OC,4 alkyl, C(O)OCy4 alkyl-Cs.5 cycloalkyl, C(O)NH,,
C(O)NHC, 4 alkyl, C(O)N(C,.4 alkyl),, C(O)NH(Co alkyl-C;_5 cycloalkyl), a heterocyclic

R4a R4b :
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ring system selected from oxetane, azetidine, tetrahydrofuran, dihydropyran,
tetrahydropyran, morpholine, piperidine, and piperazine, or a heteroaryl ring system selected
from furan, oxazole, oxadiazole, pyrrole, pyrazole, triazole, and tetrazole, or R*, R* and the
intervening atoms form a dihydrofuran, a dihydropyran, or a tetrahydropiperidine
heterocyclic ring system,;

wherein each of said R*, R*®, and R* heterocyclic and heteroaryl ring systems is optionally
substituted with up to four fluorine atoms, up to two C,4 alkyl, a C(O)C;4 alkyl, a C(O)OC,.
salkyl, or a C(O)OC4 alkyl-Cs;_s cycloalkyl; and

wherein each of said R* , R*, and R* alkyl and cycloalkyl is optionally substituted with up to 2

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

83.  The compound of any one of claims 65-71 and 73-81, or a pharmaceutically acceptable

salt thereof, wherein

@ ) 0
is O or O .
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