CLAIMS

1. A compound of formula IA:

NH2 /

Y

NN (™
l =N

e (J2)a

(L-NR'R?),
IA
or a pharmaceutically dceptable salt thereof; wherein

Y is a C;-Cy aliphatic chaly wherein one methylene unit of the aliphatic chain are

optionally replaced with NRor C(0) ;
Ring A is

1% is H or C,4alkyl wherein 1 methylene ult of the alkyl group can optionally be
replaced with O, NH, N(C4alkyl), or S a
Q is phenyl or pyridyl substituted in the ortho pogition, the para position, or in both

optionaily substituted with 1-3 halo;

the ortho and the para position;
R’ is a 3-7 membered monocyclic fully saturated, partR{ly unsaturated, or aromatic
ring containing 0-4 heteroatoms independently selectey from nitrogen, oxygen, or
sulfur; an 8-10 membered bicyclic fully saturated, partialy unsaturated, or
aromatic ring containing 0-6 heteroatoms independently seld¢ted from nitrogen,
oxygen, or sulfur; R® is optionally substituted with 1-5 J° grou
L is a Cj4alkyl chain wherein up to two methylene units of the alkyl dgain are
optionally replaced with O, NRS, 8, -C(0)~, ~SO-, or =SO»—;
R%is H or C;-Cealkyl wherein one methylene unit of the alkyl chain can be
replaced with O, NH, N(C,4alkyl), or S;
R!is H or C;-Cgalkyl;
R is H, C;-Cealkyl, —(Ca-Cealkyl)—Z or a 4-8 membered cyclic ring containing 0-2
nitrogen atoms; wherein said ring is bonded via a carbon atom and is optionally

substituted with one occurrence of J%;
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or R! and R?, taken t§geﬂler with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,
nitrogen, or sulfur; wherein said heterocyclic ring is optionally substituted with
one occurrence of J*';

77! IN-(X)~CN, C-Cealkyl, or -(X)~Z;

X is CyX\Cqaikyl;

eacht,r m is independently 0 or 1;

R* is H or C;-Csalky;
or R? and R?, taken todether with the atom to which they are bound, form 2 4-8

membered heterocycll ring containing 1-2 heteroatoms selected from oxygen,

nitrogen, or sulfur; wheiin said ring is optionally substituted with one
occurrence of J%;

R®is H, or C;-Cealkyl;

J% is independently NH,, NH(C,salipkatic), N(C\_saliphatic),, halogen, C, 4aliphatic,
OH, O(C.aliphatic), NO,, CN, CON], CO(C,4aliphatic), CO(C,4aliphatic),
O(haloC; saliphatic), or haloC;_saliphatl;

¥ is halo, oxo, CN, NO,, X'-R, or —(X')p-Q"";

X' is Cj.rpaliphatic; wherein 1-3 methylene units Rf said C;.jpaliphatic are optionally
replaced with -NR’—, -O-, -S-, C(=NR’), C(0), X0)3, or S(0); wherein X' is
optionally and independently substituted with 1-4 oxgurrences of NH,
NH(C,.4aliphatic), N(C;.qaliphatic),, halogen, C,.4alipMatic, OH, O(C4aliphatic),
NO», CN, CO,H, COy(C,4aliphatic), C(C)NHaz, C(O) j4aliphatic),
C(O)N(C).4aliphatic);, SO(C 4aliphatic), SO2(C,4aliphatic))
SO,;NH(C)4aliphatic), SO,NH(C,saliphatic), NHC(O)(C,4alipRatic),
N({C,.qaliphatic)C(O)(C,4aliphatic), wherein said C,4aliphatic is dgtionally
substituted with 1-3 occuirences of halo;

Q" is a 3-8 membered saturated or unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a
membered saturated or unsaturated bicyclic ring having 0-6 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; each Q" is optionally

substituted with 1-5 1 Q4;
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1%is halo, CN, or C4alkyl wherein up to 2 methylene units are optionally replaced
with O, NR*, S, C(0), S(O), or S(O)s;
is H or C,_salkyl wherein said C4alkyl is optionally substituted with 1-4 halo;
\s halo; CN; a 5-6 membered aromatic or nonaromatic monocyclic ring having 0-3
hNjeroatoms selected from oxygen, nitrogen, or sulfur; or a Cy.jaliphatic group
wheXin up to 2 methylene units are optionally replaced with O, NR”, C(O), S,
S(0), o\S(0)s; wherein said C;.jpaliphatic group is optionally substituted with 1-3
halo or CI, and said monocyclic ring is optionally substituted with 1-3
occurences olNnalo; CN; a C;.scycloalkyl; a 3-7 membered heterocyclyl containing
0-2 heteroatoms elected from oxygen, nitrogen, or sulfur; or a Ci4alkyl wherein
up to one methylen\unit of the alkyl chain is optionally replaced with O, NR”, or

S; and wherein said C)\alkyl is optionally substituted with 1-3 halo;

qis0,1,0r2;

pisQorl;

R?, R”, and R* are each independeNly H, C;4alkyl, or is absent; wherein said
C.qalkyl is optionally substituted With 1-4 halo.

2. The compound of claim 1 or claim 2,

3. The compound of claim 2, wherein

Y is NH;

L is—C({O)- or —SO;—;

R'is H, or C;-Cgalkyl;

R? is —(C,-Cealkyl)-Z or a 4-8 membered cyclic ring containing 0-2 ni\ogen
atoms; wherein said ring is bonded via a carbon atom and is optional
substituted with one oceurrence of J%;

or R! and R?, taken together with the atom to which they are bound, form a 4-
membered heterocyclic ring containing 1-2 nitrogen atoms; wherein said
heterocyclic ring is optionally substituted with one occurrence of =

1% is -(X)~CN, C;-Cealkyl or ~(X)~Z;
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R? is H or C1-Caalkyl;

R*is H or C-Cgalkyl;

or R® and R4, taken together with the atom to which they are bound, form a 4-8

membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,

nitrogen, or sulfur; wherein said ring is optionally substituted with one
ccurrence of JZ;

Fish ogen, NO,, CN, O(haloC,4aliphatic), haloC;.4aliphatic, or a C;¢aliphatic
group\yherein up to 2 methylene units are optionally replaced with C(0), O,
or NR’;

Pis halo, C;-

Ikyl optionally substituted with 1-3 fluoro, or CN.

4. The compound of clagn 2, wherein L is —-C(O)—, m is 0, and R! and R, taken

together with the atom to WiNch they are bound, form a 4-8 membered hetérocyclic

ring containing 1-2 nitrogen at

5. The compound of claim 4, wher&ga said heterocyclyl is pyrrolidinyl, piperidinyl,

piperazinyl, azepanyl, or 1,4-diazepanyl)

6. The compound of any one of claims 1-5Nwherein m is 0, q is 0, and -L-NR'R?is
C{O)pyrrolidinyl, C(O)piperidinyl, C(O)pipe: yl, C(O)azepanyl, C(0O) 1,4-
diazepanyl, C(O)NH-piperidinyl, C(O)NHCH,CHNpyrrolidinyl, C(OYNHCH,CHa-
piperidinyl, CON(CH3)CH>CH>N(CHs),, wherein said\pyrrolidinyl, piperidinyl,
piperazinyl, azepanyl or 1,4-diazepanyl is optionally subXituted with C;.salkyl or
N(Cj4alkyl)s.

7. The compound of any one of claims 1-6, wherein 7% is halo, RN, phenyl,
oxazolyl, or a C;_galiphatic group wherein up to 2 methylene units a\¢ optionally
replaced with O, NR”, C(0), §, S(0), or S(O),; said C.¢aliphatic group\is optionally
substituted with 1-3 fluoro or CN.
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8. The compound of claim 2 having Formula IIA:

NH2 /Rs
NN (Y)m
I =N

(J2)a

(LNR'R?),

ITIA

wherein

O-N
\
Ring A is -117/&\)\;, ;

""Y'is a C|.Cyalkyl chain wheN¢in one methylene unit of the alkyl chain is optionally

replaced with ~-NR—;

Q is phenyl or pyridyl substituted ¥\ the ortho position, the para position, or in both
the ortho and the para position;

R’ is 5-6 membered monacyclic aryl orReteroaryl ring having 0-3 heteroatoms
independently selected from nitrogen, d&gygen, or sulfur, R’ is optionally fused to
a 5-6 membered aromatic ring containing Q-2 heteroatoms selected from N, O, or
S; each R’ is optionally substituted with 1-5 0 groups;

L is—=C(O)}- or —SO;~;

R'is H, or C,-Cgalkyl;

R%isHor Cy-Cealkyl;

R? is C;-Cealkyl, -(Ca-Cealkyl)~Z or a 4-8 membered cyclic Nng containing 0-2
nitrogen atoms; wherein said ring is bonded via a carbon ato¥W and is optionally
substituted with one occurrence of 1% _

or R! and R?, taken together with the atom to which they are bound, a4-8
membered heterocyclic ring containing 1-2 heteroatoms selected fror\nitrogen,
sulfur, or oxygen; wherein said heterocyclic ring is optionally substitute§ with one
occurrence of J2!;

7% is (X)~CN, C;-Cgalkyl or -(X)~Z;

Xis C)-Caalkyl;

each t, r and m is independently O or I;

7 is -NR’R*;
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R’ is H or C|-Caalkyl;

R*is H or C;-Csalkyl;

or R? and R*, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,

{{rogen, or sulfur; wherein said ring is optionally substituted with one occurrence

¥’ is halogen, NO3, \QN, OthaloC_aliphatic), haloC, 4aliphatic, or a C\.saliphatic

group wherein up %§ 2 methylene units are optionally replaced with C(O), O, or

NR’;

Pis haio; CN; phenyl; oxazd Ijor a Cl_a_eiiiphatic group wherein up to 2 m_éthylene
with O, NR”, C(0), S, S(O), or S(O)s; said
substituted with 1-3 fluoro or CN;

C)-C4 alkyl;

units are optionally replaced
C.galiphatic group is optional
R’ and R” are each independently H
qis 0, 1, or2; and
pisQOorl.

9. A compound of Formula IA-ii:

= ]
sy W2
L~ N Rq
Ra
TA-ii
or a pharmaceutically acceptable salt thereof; wherein
Y is NH;
Ring A is
o-

N
%

3
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R® is 5-6 membered monocyclic aryl or heteroaryl ring having 0-3 heteroatoms

independently selected from nitrogen, oxygen, or sulfur, R is optionally fused to

a 5-6 membered aromatic ring containing 0-2 heteroatoms selected from N, O, or

S; each R’ is optionally substituted with 1-5 J° groups;

L is \C(O)- or =805

R' is HN\yr Ci-Cealkyl;

R%is —(Ca-Rsalkyl)-Z or a 4-8 membered cyclic ring containing 0-2 nitrogen atoms;
wherein sXd ring is bonded via a carbon atom and is optionally substituted with
one occurreng of 1%

or R! and R?, taken Yogether with the atom to which they are bound, form a 4-8
membered heterocyglic ring containing 1-2 nitrogen atoms; wherein said

heterocyclic ring is op§onally substituted with one occurrence of J2!;

s -(X)=CN, C;-Cgalkyl Xx-(X)—Z;
X is C)-Cyalkyl;
each t, r and m is independently O
Z is-NR’R;

R? is H or C,-Caalkyl;

R*isHor C,-Cealkyl;

or R® and R*, taken together with the atom to

ich they are bound, form a 4-8
membered heterocyclic ring containing 1-2 niNpgen atoms; wherein said ring is
optionally substituted with one occurrence of J%

each JZ and J° is independently NH,, NH(C;_saliphatic),
Cj4aliphatic, OH, O(C4aliphatic), NO,, CN, CO,H,
CO»(C;4aliphatic), O(haloC 4aliphatic), or haloC; salipha§c;

12 is halo, C;-Caalkyl optionally substituted with 1-3 fluoro or CN;

(Cialiphatic),, halogen,
(C,4aliphatic),

qis 0, 1,0r2.
O-N
10. The compound of claim 9 wherein Ring A is 7"/&%35 ;
m is 0;
qis 0;
Lis-C(0)-;
R! and R?, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 nitrogen atoms;

14 is (X)-Z, Ciaalkyl or N(Ciqalkyl)s;
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R? and R, taken together with the atom to which they are bound, form a ring selected

from pyrrolidinyl, piperidinyl, piperazinyl, azepanyl, or 1,4-diazepanyl.

The compound of claim 9, wherein R! is H or C)-Cgalkyl; R? is «{Cy-Cgalkyl)-Z;
and'R> and R? are both C,-Cralkyl.

12. The N\mpound of claim 9, wherein m is 0, q is 0, and -L-NR'R? is
C{(O)pyrrolidigyl, C(O)piperidinyl, C(O)piperazinyl, C(O)azepanyl, C(O)1,4-
-piperidinyl, C(O)NHCH,CH,-pyrrolidinyl, C(O)NHCH,CH-
3)JCH;CH,N(CHj3);, wherein said pyrrolidinyl, piperidinyl,

diazepanyl, C(C
piperidinyl, CON(O
piperazinyl, azepanyl,\r 1,4-diazepanyl is optionally substituted with C;.4alkyl or

N(Ci.42lkyl),.

wherein

O-N
Ring A is %'/j\/\\\fs R
Jois H, F, C, Cy.4aliphatic, O(C).saliphatic), or OH;
s HN—J%,
Ppis P2
1°pl is H, Cy4aliphatic, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl; wh
is optionally substituted with 1-2 occurrences of OH or halo;
F°p2 is H, methyl, ethyl, CH,F, CF;, or CH,0H;
Fo is H, CN, or SO,CHs;
Pmis H, F, Cl, or methyl;
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7*p is -80;(C1.salkyl), -SO(Cs.scycloalkyl), -SO,(4-6 membered heterocyclyl),
-S0x(C4alkyl)N(C;4alkyl),, or -SO,(C,;salkyl)-(4-6 membered heterocyclyl),
wherein said heterocyclyl contains 1 heteroatom selected from oxygen, nitrogen,

or sulfur; and wherein said J°p is optionally substituted with 1-3 occurences halo,

, or O(Cqalkyl).

14. The coxgpound of claim 13, wherein PmisH.
15. The compyund of claim 13, wherein J°0 is H.
16. The compouNd of claim 13, wherein J*p is -SO4(C.¢alkyl).

17. The compound ¥f claim 13, wherein

s HN—J%,
LY

-—J°pis

Pp1 is CHs;
Pp2is H.

18. A compound selected from the follgwing:
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NH; O-N NHz O-N
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[ F HN‘O LN F
o Os
3s =5
e © Eo
P7Y P80
NH; o-N NHz O-N
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LN 2N
o Oy
S - O
5 T
P82 P83‘
NH, O-N PR 9N
NS _F A
_N F HN
0. 0,
o8 o*°
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P85 P86
NH2 O—I\\' NH2 O’r\"\
L) HN (N N
O\\ O\\
0 0
_ P88
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F

e . - I L
0*S ) g;
L 1@
P95 P96
He\ON O j\ NHz 0-N
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PIQ3 P104
e
NS N o N HN
) O
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P106 P107
NR, O-N W O-7
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LN HN"O ~N
Os
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P147
-N
e
NH, N™=
l N F NH

0\
25

O\.
o*®
O’ \r\ . \’/

P148 P149

19. (New) A compound of formula IIA-7:

TIA-7.
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20. A pharmaceutical composition comprising a compound of any one of claims 1-36
and a pharmaceutically acceptable carrier.

21. A compound of any one of claims 1-19, or a pharmaceutically acceptable salt
threof, or a pharmaceutical composition thereof, according to claim 20, for use in

treat¥yg cancer in a patient.

22. The coXgpound according to any one of claims 1-19, for use according to claim 21,
comprising at\additional therapeutic agent selected from a DNA-damaging agent;
wherein said ad§¢ional therapeutic agent is appropriate for the disease being treated;
and said additional Yaerapeutic agent is administered together with said compound as
a single dosage form oxseparately from said compound as part of a multiple dosage

form.

23. The compound or composi{on for use according to claim 21, further comprising
a DNA-damaging agent, wherein 3id DNA-damaging agent is a platinating agent or

ionizing radiation.

24. The compound according to claim 22, Wherein said DNA-damaging agent 1s

selected from chemotherapy or radiation treatiient.

25. The compound according to claim 22, whereinaid DNA-damaging agent is
selected from ionizing radiation, radiomimetic neocarzNostatin, a platinating agent, a
Topo I inhibitor, a Topo 11 inhibitor, an antimetabolite, an\lkylating agent, an alkyl

sulphonates, an antimetabolite, or an antibiotic.

26. The compound according to claim 23, wherein said platinating\agent 1s selected
from Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin, or Satraplatin; sNd Topo I
inhibitor is selected from Camptothecin, Topotecan, irinotecan/SN38, rubtecan; said
Topo 11 inhibitor is selected from Etoposide; said antimetabolite is selected Kom
methotrexate, pemetrexed, Thioguanine, Fludarabine, Cladribine, Cytarabine,
gemcitabine, 6-Mercaptopurine, or 5-Fluorouracil; said alkylating agent is selecte
from nitrogen mustards, nifrosoureas, triazenes, alkyl sulfonates, Procarbazine, or
aziridines; and said antibiotic is selected from Hydroxyurea, Anthracyclines,

Anthracenediones, or Streptomyces family.
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27. The compound or composition for use according to any one of claims 21-26,
wherein said cancer is a solid tumor selected from the following cancers: Oral: buccal
ity, lip, tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma, fibrosarcoma,
rhabdgmyosarcoma, liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and

. Lung: bronchogenic carcinoma (squamous cell or epidermoid,
undifferentiated small cell, undifferentiated large cell, adenocarcinoma), alveolar
(bronchiolar) darcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous

hamartoma, mesihelioma; Gastrointestinal: esophagus (squamous cell carcinoma,

larynx, adenocarcindyma, leiomyosarcoma, lymphoma), stomach (carcinoma,

lymphoma, leiomyosarspma), pancreas (ductal adenocarcinoma, insulinoma,

glucagonoma, gastrinomaNgarcinoid tumors, vipoma), small bowel or small intestines

(adenocarcinoma, lymphomay\garcinoid tumors, Karposi's sarcoma, leiomyoma,

a, fibroma), large bowel or large intestines

hemangioma, lipoma, neurofibr
(adenocarcinoma, tubular adenoma)\villous adenoma, hamartoma, leiomyoma), colon,
colon-rectum, colorectal; rectum, GenXourinary tract: kidney (adenocarcinoma,
Wilm's tumor [nephroblastoma), lymphoMga), bladder and urethra (squamous cell
carcinoma, transitional cell carcinoma, adencarcinoma), prostate (adenocarcinoma,
sarcoma), testis (seminoma, teratoma, embryorg] carcinoma, teratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinolga, fibroma, fibroadenoma,
adenomatoid tumors, lipoma); Liver: hepatoma (hepNpcellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hehatocellular adenoma,
hemangioma, biliary passages; Bone: osteogenic sarcoma (W\steosarcoma),
fibrosarcoma, malignant fibrous histiocytoma, chondrosarcomy, Ewing's sarcoma,
malignant lymphoma (reticulum cell sarcorna), multiple myeloma, malignant giant
cell tumor chordoma, osteochronfroma (osteocartilaginous exostose
chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma
tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanth
deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain
{astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealomal,
glioblastoma multiform, oligodendroglioma, schwannomma, retinoblastoma, congen
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological:
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical

dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, nmcinous
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cystadenocarcinoma, unclassified carcinomal, granulosa-thecal cell tumeors, Sertoli-
Leydig cell tumors, dysgenminoma, malignant teratoma), vulva (squamous cell
carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma),
ina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal

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

carcinoma, mulf¥ple endocrine neoplasia type 2A, multiple endocrine neoplasia type
2B, familial medulry thyroid cancer, pheochromocytoma, paraganglioma; and

Adrenal glands: neurolJastoma.

28. The compound or compdgition for use according to claim 21, wherein said cancer
is selected from lung cancer, haqd and neck cancer, pancreatic cancer, gastric cancer

and brain cancer.

29. A compound according to any one oXclaims 1-19, or a pharmaceutically
acceptable composition thereof, for use in fyomoting cell death in cancer cells,
preventing cell repair from DNA damage, or SRasitizing cells to DNA damaging

agents,

30. An ex vivo method of inhibiting ATR in a biologicy] sample comprising the step

of contacting a compound of any one of claims 1-19, with\aid biological sample.

31. Use of a compound of any one of claims 1-19, as a radio-sé)sitizer or a chemo-
sensifizer; as a single agent (monotherapy) for treating cancer; or 1 treating patients
having cancer with a DNA-damage response (DDR) defect; for examMe wherein said
defect is a mutation or loss of ATM, p53, CHK2, MRE11, RADS50, NB

MDCI1, or H2AX,

32. The compound according to any one of claims 1-19, for use according to clal

26, wherein
a) said cell is a cancer cell having defects in the ATM signaling cascade; or

b) said cell is a cancer cell expressing DNA damaging oncogenes.
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33. The compound according to claim 32, wherein said defect in the ATM signaling

cascade is

a) altered expression or activity of one or more of the following: ATM, p53,
CHK2, MRE11, RAD50, NBS1, 53BP1, MDCt or H2AX; or

b) Ntered expression or activity of one or more of the following: K-Ras, N-Ras,
H-Ras, Raf, Myc, Mos, E2F, Cdc25A, CDC4, CDK2, Cyclin E, Cyclin A and




CLAIMS

1. A compound of formula IA:

NH2 /R5
"1 N (Y
=N
(J2)q
(L-NR'R?),
1A

or a pharmaceutically acceptable salt thereof; wherein

Y is a C;-C; aliphatic chain wherein one methylene unit of the aliphatic chain are

optionafli replaced with NR%r _Cﬁ)j, -
Ring A is
O-N
N
I

J% is H or C;4alkyl wherein 1 methylene unit of the alkyl group can optionally be
replaced with O, NH, N(C,.alkyl), or S and optionally substituted with 1-3 halo;

Q is phenyl or pyridyl substituted in the ortho position, the para position, or in both
the ortho and the para posttion;

R’ is a 3-7 membered monocyclic fully saturated, partially unsaturated, or aromatic
ring containing 0-4 heteroatoms independently selected from nitrogen, oxygen, or
sulfur; an 8-10 membered bicyclic fully saturated, partially unsaturated, or
aromatic ring containing 0-6 heteroatoms independently selected from nitrogen,
oxygen, or sulfur; R’ is optionally substituted with 1-5 J* groups;

L is a C,4alkyl chain wherein up to two methylene units of the alkyl chain are
optionally replaced with O, NRS, S, —C(0)—, =SO—, or =S0O5—;

R is H or Ci-Cgalkyl wherein one methylene unit of the alky! chain can be optionally
replaced with O, NH, N(C,4alkyl), or S;

R is H or C,-Cgalkyl;

R? is H, C;-Cealkyl, ~(C»-Csalkyl)-Z or a 4-8 membered cyclic ring containing 0-2
nitrogen atoms; wherein said ring is bonded via a carbon atom and is optionally

substituted with one occurrence of JZ;
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or R! and R?, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,
nitrogen, or sulfur; wherein said heterocyclic ring is optionally substituted with
one occurrence of J*';

J#! is -(X)—CN, C,-Cealkyl, or -(X)—Z;

X is C1-Caalkyl;

each t, r and m is independently O or 1;

Zis-NR’R%;

R*is H or C;-Caalkyl;

R*is H or C-Cealkyl;

or R? and R?, taken together with the atom to which they are bound, form a 4-8

membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,

" nitrogen, or sulfur; wherein said ring is optionally substituted with one
occurrence of J%;

R%is H, or C,-Cgalkyl,

J# is independently NH,, NH(C.saliphatic), N(C;_4aliphatic), halogen, C_saliphatic,
OH, O(C,.qaliphatic), NO,, CN, CO,H, CO(C,aliphatic), CO»(C;4aliphatic),
O(haloC, 4aliphatic), or haloC, 4aliphatic;

J° is halo, oxo, CN, NO,, X'-R, or —(Xl)p—Q4;

xX'is C.jcaliphatic; wherein 1-3 methylene units of said C,.jpaliphatic are optionally
replaced with -NR’—, -O-, -S-, C(=NR’), C(0), S(O),, or S(0); wherein X! is
optionally and independently substituted with 1-4 occurrences of NHj,
NH(C,_saliphatic), N(C,.saliphatic),, halogen, C, saliphatic, OH, O(C,aliphatic),
NO,, CN, CO,H, COy(C, 4aliphatic), C(O)NH,, C(O)NH(C,4aliphatic},
C(O)N(C,_4aliphatic),, SO(C.qaliphatic), SO,(C;4aliphatic},

SO,NH(C, 4aliphatic), SO;NH(C,4aliphatic), NHC(O)(C,4aliphatic),
N(C).4aliphatic)C(O)(C,-4aliphatic), wherein said C,_saliphatic is optionally
substituted with 1-3 occurrences of halo;

Q" is a 3-8 membered saturated or unsaturated monocyclic ring having 0-4
heteroatoms independently selected from nitrogen, oxygen, or sulfur, or a 8-10
membered saturated or unsaturated bicyclic ring having 0-6 heteroatoms
independently selected from nitrogen, oxygen, or sulfur; each Q* is optionally

substituted with 1-5 J2*;

363




1%is halo, CN, or C;.4alkyl wherein up to 2 methylene units are optionally replaced
with O, NR*, 5, C(0), S(0), or S(O)y;

R is H or C,.4alkyl wherein said C;4alkyl 1s optionally substituted with 1-4 halo;

J? is halo; CN; a 5-6 membered aromatic or nonaromatic monocyclic ring having 0-3
heteroatoms selected from oxygen, nitrogen, or sulfur; or a C,.jpaliphatic group
wherein up to 2 methylene units are optionally replaced with O, NR”, C(0), S,
S(0), or S(0O),; wherein said C;_jpaliphatic group is optionally substituted with 1-3
halo or CN; and said monocyclic ring is optionally substituted with 1-3
occurences of halo; CN; a Cs.scycloalkyl; a 3-7 membered heterocyclyl containing
0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; or a C,_salkyl wherein
up to one methylene unit of the alkyl chain is optionally replaced with O, NR”, or
S; and wherein said C,4alkyl is optionally substituted with 1-3 halo;

S qis0,1,0r2;
pisQorl;
R’, R”, and R* are each independently H, C;.salkyl, or is absent; wherein said

Cy.4alkyl is optionally substituted with 1-4 halo.

2. The compound of claim 1, wherein J* is H.

3. The compound of claim 2, wherein

Y is NH;

R’ is 5-6 membered monocyclic aryl or heteroaryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, R® is optionally fused
to a 5-6 membered aromatic ring containing 0-2 heteroatoms selected from N,
O, or S; each R is optionally substituted with 1-5 J° groups;

L is—C(O)- or —SO—;

R'is H, or C,-Cgalkyl;

R? is «(Cy-Cgalkyl)—Z or a 4-8 membered cyclic ring containing 0-2 nitrogen
atoms; wherein said ring is bonded via a carbon atom and 1s optionally
substituted with one occurrence of J%;

or R! and R, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 nitrogen atoms; wherein said
heterocyclic ring is optionally substituted with one occurrence of J*';

1% s ((X)—CN, C;-Cgalkyl or -(X)—Z;
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R*isHor C-Coalkyl;

R*isHor C;-Cealkyl;

or R? and R*, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,
nitrogen, or sulfur; wherein said ring is optionally substituted with one
occurrence of JZ;

¥% is halogen, NO,, CN, O(baloC)_aliphatic), haloC;_4aliphatic, or a C) saliphatic
group wherein up to 2 methylene units are optionally replaced with C(QO), O,
or NR’; and

AEST halo, C,-Csalkyl optionally substituted with 1-3 fluoro, or CN.

4. The compound of claim 2, wherein L is ~C(O)-, m is 0, and R' and Rz, taken

" to gether with the atom to which they are B'Bﬁnd, form a 4-8 membered heterocyc]icum_

ring containing 1-2 nitrogen atoms.

5. The compound of claim 4, wherein said heterocyclyl is pyrrolidinyl, piperidinyl,

piperazinyl, azepanyl, or 1,4-diazepanyl.

6. The compound of any one of claims 1-5, wherein m is 0, q is 0, and —L-NR'R?is
C(O)pyrrolidinyl, C(O)piperidinyl, C(O)piperazinyl, C(O)azepanyl, C(O) 1,4-
diazepanyl, C(O)NH-piperidinyl, C(O)NHCH,CH,-pyrrolidinyl, C(O)NHCH,CH>-
piperidinyl, CON(CH;3)CH>CH,;N(CH3)2, wherein said pyrrolidinyl, piperidinyl,
piperazinyl, azepanyl or 1,4-diazepanyl is optionally substituted with C;4alkyl or
N(C).salkyl),.

7. The compound of any one of claims 1-6, wherein J2 is halo, CN, phenyl,
oxazolyl, or a Cy_saliphatic group wherein up to 2 methylene units are optionally
replaced with O, NR”, C(0), S, S(O), or S(O),; said Cj.saliphatic group is optionally
substituted with 1-3 flucro or CN.
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8. The compound of claim 2 having Formula ITA:

NH, R
NN (Y)m
| =N

(J2)a

(L-NR'R?),

ITA

wherein

O-N
i)
Ring A is ﬁ”/&\/\\f‘ ;

Y-is-a-Cy-Caalkyl-chain-wherein one-methylene-unit-of the-alkyl-chain-is-optionally - -~ c——f-—

replaced with ~NR"-;

Q is phenyl or pyridyl substituted in the ortho position, the para position, or in both
the ortho and the para position;

R’ is 5-6 membered monocyclic aryl or heteroaryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, R’ is optionally fused to
a 5-6 membered aromatic ring containing 0-2 heteroatoms selected from N, O, or
S; each R’ is optionally substituted with 1-5 J° groups;

L is—C(O)- or -S0O»—;

R'is H, or C,~-Cgalkyl;

RYis H or C,-Cgalkyl;

R? is C;-Cgalkyl, —(C2-Cealkyl)-Z or a 4-8 membered cyclic ring containing 0-2
nitrogen atoms; wherein said ring is bonded via a carbon atom and is optionally
substituted with one occurrence of J%;

or R! and R?, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 heteroatoms selected from nitrogen,
sulfur, or oxygen; wherein said heterocyclic ring is optionally substituted with one
occurrence of J2;

J! is (X)—CN, C;-Csalkyl or -(X)Z;

X is Cy-Cyalkyl;

each t, r and m is independently O or 1;

Zis -NR’R*
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R*isH or C,-Cyalkyl;

R*is H or C;-Cealkyl;

or R? and R*, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 heteroatoms selected from oxygen,
nitrogen, or sulfur; wherein said ring is optionally substituted with one occurrence
of J Z;

1% is NH,, NH(C, saliphatic), N(Caliphatic),, halogen, C;.4aliphatic, OH,
O(Caliphatic), NO,, CN, CO,H, CO(C_4aliphatic), CO,(C 4aliphatic),
O(haloC, 4aliphatic), or haloC; 4aliphatic;

P is halogen, NO;, CN, O(haloC,_saliphatic), haloC,saliphatic, or a Cj.saliphatic
group wherein up to 2 methylene units are optionally replaced with C(O), O, or
NR’;

~J? is halo; CN; phenyl; oxazolyl; or a C)¢aliphatic group wherein up to 2 methylene

units are optionally replaced with O, NR”, C(O), S, S(O), or S(O)»; said
C.¢aliphatic group is optionally substituted with 1-3 fluoro or CN;

R’ and R” are each independently H or C,-C4 alkyl;

qis 0, 1, or 2; and

pisOorl.

9. The compound of claim 1 or claim 2 having the Formula IA-1i:

NH, /R

A (V)

I/N

/ |
N T (d2)a

L\[TJ,R1

Ra
IA-ii
or a pharmaceutically acceptable salt thereof, wherein
Y is NH;
Ring A is
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R’ is 5-6 membered monocyclic aryl or heteroaryl ring having 0-3 heteroatoms
independently selected from nitrogen, oxygen, or sulfur, R’ is optionally fused to
a 5-6 membered aromatic ring containing 0-2 heteroatoms selected from N, O, or
S; each R’ is optionally substituted with 1-5 J° groups;

L is -C(O)— or —-SO2—;

R'is H, or C;-Cgalkyl;

R? is —(Cy-Csalkyl)-Z or a 4-8 membered cyclic ring containing 0-2 nitrogen atoms;
wherein said ring is bonded via a carbon atom and is optionally substituted with
one occurrence of J%;

or R! and R?, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 nitrogen atoms; wherein said

heterocyclic ring is optionally substituted with one occurrence of J%;

T2 s -(X)—CN, C,-Cealkyl or -(X)—Z;

X is C;-Cqalkyl;

each t, r and m is independently O or 1;

Zis —NR3R4;

RYisHor C;-Caalkyl;

R*is H or C;-Cealkyl;

or R? and R*, taken together with the atom to which they are bound, form a 4-8
membered heterocyclic ring containing 1-2 nitrogen atoms; wherein said ring is
optionally substituted with one occurrence of J*; |

each JZ and J° is independently NH,, NH(C; saliphatic), N(C.4aliphatic),, halogen,
Cj4aliphatic, OH, O(C;4aliphatic), NO,, CN, COH, CO(C,.4aliphatic),
CO;,(C,.4aliphatic), O(haloC;_4aliphatic), or haloC;_4aliphatic;

7% is halo, C;-C,alkyl optionally substituted with 1-3 fluoro or CN;

qis 0, 1, 0r2.

O-N

10. The compound of claim 9 wherein Ring A is E/g)\-\’s ;

mis 0;

qis 0;

L is —-C(O);

R! and R?, taken together with the atom to which they are bound, form a 4-8

membered heterocyclic ring containing 1-2 nitrogen atoms;

T is (X)e-Z, Calkyl or N(Csalkyl)z;
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R® and R*, taken together with the atom to which they are bound, form a ring selected

from pyrrolidinyl, piperidinyl, piperazinyl, azepanyl, or 1,4-diazepanyl.

11. The compound of claim 9, wherein R'is H or C,-Cgalkyl; R? is «(Cy-Cealkyl)-Z;
and R? and R* are both Ci-Coalkyl.

12. The compound of claim 9, wherein m 1s 0, q 1s 0, and ~L-NR'R*is
C(O)pyrrolidinyl, C(O)piperidinyl, C(O)piperazinyl, C(O)azepanyl, C(O)1,4-
diazepanyl, C(O)NH-piperidinyl, C(O)NHCH,CH,-pyrrolidinyl, C(O)NHCH,>CH,-
piperidinyl, CON(CH3)CH,CH,;N{(CH3),, wherein said pyrrolidinyl, piperidinyl,
piperazinyl, azepanyl, or 1,4-diazepanyl is optionally substituted with C;4alkyl or
N(C,salkyl)s.

13. The compound of claim 1 or claim 2, having Formula IA-iii:

JSo
NH2 »
N O Jsp
! =N

J%
J2m
NES
TA-iii:

wherein

O-N
Ring A is L'?’/K\)\fs ,
Jois H, F, Cl, C,.saliphatic, O(C,.saliphatic), or OH;
s HN—J%;
Ppis J%p, ;
1°pl is H, C\_saliphatic, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl; wherein J°pl
is optionally substituted with 1-2 occurrences of OH or halo;
1°p2 is H, methyl, ethyl, CH,F, CFs, or CH,OH;
%o is H, CN, or SO,CHj;
PmisH,F,Cl or methyl;

369




1p is -SO(C;.galkyl), -SO2(Ca.scycloalkyl), -SO,(4-6 membered heterocyclyl),
-SO,(Cy.4alky)N(C;4alkyl),, or -SO2(Cy4alkyl)-(4-6 membered heterocyclyl),
wherein said heterocyclyl contains 1 heteroatom selected from oxygen, nitrogen,
or sulfur; and wherein said J*p is optionally substituted with 1-3 occurences halo,

OH, or O(C,.salkyl).

14. The compound of claim 13, wherein PmisH.

15. The compound of claim 13, wherein I’0 is H.

16. The compound of claim 13, wherein J*p is -SO2(C, salkyl).
17. The compound of claim 13, wherein

s HN=J%,
“

5 . 5 .
Ppis %2

F°pl is CHs;
Pp2 is H.

18. A compound selected from the following:

HA-3
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IIA-4

IIA-10
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C ]\#‘ HN

[TIA-14
19. A compound of formula IIA-7:
HN'
N=
0.
H“ =N
Ny )
0

IIA-7.

ITA-15

20. A pharmaceutical composition comprising a compound of any one of claims 1-19

and a pharmaceutically acceptable carrier.
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21. A compound of any one of claims 1-19, or a pharmaceutically acceptable salt
thereof, or a pharmaceutical composition thereof, according to claim 20, for use in

treating cancer in a patient.

22. The compound according to any one of claims 1-19, for use according to claim 21,
comprising an additional therapeutic agent selected from cisplatin; wherein said
additional therapeutic agent is appropriate for the disease being treated; and said
additional therapeutic agent is administered together with said compound as a single

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

23. The compound or composition for use according to any one of claim 21 or claim

22, wherein said cancer is a solid tumor selected from the following cancers: Oral:

“buccal cavity, lip, tongue, mouth, pharynx; Cardiac: sarcoma (angiosarcoma,
fibrosarcoma, rhabdomyosarcoma, liposarcoma}, myxoma, thabdomyoma, fibroma,
lipoma and teratoma; Lung: bronchogenic carcinoma (squamous cell or epidermoid,
undifferentiated small cell, undifferentiated large cell, adenocarcinoma), alveolar
{bronchiolar) carcinoma, bronchial adenoma, sarcoma, lymphoma, chondromatous

hamartoma, mesothelioma; Gastrointestinal: esophagus (squamous cell carcinoma,

larynx, adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma,
lymphoma, leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma,
glucagonoma, gastrinoma, carcinoid tumors, vipoma), small bowel or small intestines
(adenocarcinoma, lymphoma, carcinoid tumors, Karposi's sarcoma, leiomyoma,
hemangioma, lipoma, neurofibroma, fibroma), large bowel or large intestines
(adenocarcinoma, tubular adenoma, villous adenoma, hamartoma, leiomyoma), colon,

colon-rectum, colorectal; rectum, Genitourinary tract: kidney (adenocarcinoma,

Wilm's tumor [nephroblastoma], lymphoma), bladder and urethra (squamous cell
carcinoma, transitional cell carcinoma, adenocarcinoma), prostate (adenocarcinoma,
sarcoma), testis (seminoma, teratoma, embryonal carcinoma, teratocarcinoma,
choriocarcinoma, sarcoma, interstitial cell carcinoma, fibroma, fibroadenoma,
adenomatoid tumors, lipoma); Liver: hepatoma (hepatocellular carcinoma),
cholangiocarcinoma, hepatoblastoma, angiosarcoma, hepatocellular adenoma,
hemangioma, biliary passages; Bone: osteogenic sarcoma (osteosarcoma),
fibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, Ewing's sarcoma,

malignant lymphoma (reticulum cell sarcoma), multiple myeloma, malignant giant
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cell tumor chordoma, osteochronfroma (osteocartilaginous exostoses), benign
chondroma, chondroblastoma, chondromyxofibroma, osteoid osteoma and giant cell

tumors; Nervous system: skull (osteoma, hemangioma, granuloma, xanthoma, osteitis

deformans), meninges (meningioma, meningiosarcoma, gliomatosis), brain
(astrocytoma, medulloblastoma, glioma, ependymoma, germinoma [pinealomaj,
glioblastoma multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital
tumors), spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological:
uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervical
dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous
cystadenocarcinoma, unclassified carcinoma), granulosa-thecal cell tumors, Sertoli-
Leydig cell tumors, dysgerminoma, malignant teratoma), vulva (squamous cell

carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosarcoma, melanoma),

“vagina (clear cell carcinoma, squamous cell carcinoma, botryoid sarcoma (embryonal
rhabdomyosarcoma), fallopian tubes (carcinoma), breast; Skin: malignant melanoma,
basal cell carcinoma, squamous cell carcinoma, Karposi's sarcoma, keratoacanthoma,
moles dysplastic nevi, lipoma, angioma, dermatofibroma, keloids, psoriasis, Thyroid
gland: papillary thyroid carcinoma, follicular thyroid carcinoma; medullary thyroid
carcinoma, multiple endocrine neoplasia type 2A, multiple endocrine neoplasia type
2B, familial medullary thyroid cancer, pheochromocytoma, paraganglioma; and

Adrenal glands: neuroblastoma.

24. The compound or composition for use according to claim 21, wherein said cancer
is selected from lung cancer, head and neck cancer, pancreatic cancer, gastric cancer

and brain cancer.

25. An ex vivo method of inhibiting ATR in a biological sample comprising the step

of contacting a compound of any one of claims 1-19, with said biological sample.
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