Claims

1. A compound having the formula I:

2
NH, O /Ni R
N NN R3
N H R4
Q
Ri R®
1

or a pharmaceutically acceptable salt thereof, wherein:
R' is independently selected from —C(J'),CN, halo, —(L)x—W/Ar M;

R’ is independently selected from H, ~C(J')2CN, halo, —Z)—W, or M;

J! is independently selected from H or Cy.alkyl; or

two occurrences of I' together with the carbon gfom to which they are attached, form a 3-4
membered optionally substituted carbocyclic ping;

kisOorl;

M and L are a C;.galiphatic wherein up/to three methylene units are optionally replaced with -O-,
-NR-, -C(Q})-, or -S(O)s-, each M a L'is optionally substituted with 0-3 occurrences of J LM,

J'M is independently selected frofi halo, -CN, or a Cyaliphatic chain wherein up to two
methylene units of the aliphatj£ chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;

W is independently selectgll from a 3-7 membered fully saturated, partially unsaturated, or
aromatic monocyclic rip# having 0-3 heteroatoms selected from oxygen, nitrogen or sulfur; or an
7-12 membered fully faturated, partially unsaturated, or aromatic bicyclic ring having 0-5
heteroatoms selected from oxygen, nitrogen, or sulfur; wherein W is optionally substituted with
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R?is independently selected from H; halo; -CN; NH,; a C)alkyl optionally substituted with 0-
occurrences of fluoro; or a Cy.;aliphatic chain wherein up to two methylene units of the aliphgfic
chain are optionally replaced with -O-, -NR-, -C(O)-, or =S(O)y;

R? is independently selected from H; halo; Ci4alkyl optionally substituted with 1-3 occpfirences
of halo; Cs4cycloalkyl; 3-4 membered heterocyclyl; -CN; or a C)_zaliphatic chain whgfein up to
two methylene units of the aliphatic chain are optionally replaced with -O-, -NR-, -£(0)-, or —
S(O)n;

g__N A

RYis O , wherein Ring A is independently selected from g/3-7 membered fully
saturated, partially unsaturated, or aromatic monocyclic ring having 1-#heteroatoms selected
from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturated fartially unsaturated, or
aromatic bicyclic ring having 1-5 heteroatoms selected from oxyggh, nitrogen, or sulfur; each R?
is optionally substituted with 0-5 occurrences of J<;

Ris independently selected from —CN; halo; =0; Q% oraC /saliphatic chain wherein up to three
methylene units of the aliphatic chain are optionally replagd with -O-, -NR-, -C{Q)-~, or ~-S{O)-;
each occurrence of 12 is optionally substituted by 0-3 ogfurrences of J¥; or

two occurrences of ¢ on the same atom, taken togejffer with the atom to which they are joined,
form a 3-6 membered ring having 0-2 heteroatomy/selected from oxygen, nitrogen, or sulfur;
wherein the ring formed by two occurrences of J* is optionally substituted with 0-3 occurrences
of I%; or

two occurrences of J Q, together with Ring/A, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

Q*is independently selected from g/3-7 membered fully saturated, partially unsaturated, or
aromatic monocyclic ring having/-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or
an 7-12 membered fully saturagd, partially unsaturated, or aromatic bicyclic ring having 0-5
heteroatoms selected from opfygen, nitrogen, or sulfur;

d from —CN; halo; =0O; »0; Q?; or a Cy_saliphatic chain wherein up to
the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -
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Q’ is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring havin
0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or an 7-12 membered fully saturat.

methylene units of the aliphatic chain are optionally replaced with -O-, -NR-/C(O)-, or -S(O),-;
or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected fropf oxygen, nitrogen, or
sulfur; each occurrence of J* is optionally substituted with 0-3 occurrengs of I™; or

two occutrences of I on the same atom, together with the atom to wiich they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from oxygenitrogen, or sulfur; or

two occurrences of 7, together with Q?, form a 6-10 memberegsaturated or partially unsaturated
bridged ring system;

JM s independently selected from halo or Cj.galiphatic;
nisQ, lor2;and

R is independently selected from H or C,_4aliphgfic.

1, wherein R® is H.

N

The compound of any one of clai
3. The compound of any one of Aaims 1-2, wherein R? is M.

4. The compound of claim £, wherein M is a Cy_galiphatic wherein up to three methylene

units are optionally rgflaced with -O- or -NR-.

5. The compound of claim 4, wherein, M is C)4alkyl, -(C;4alkyl)O(C)saliphatic), ~(C;.

7. Thefcompound of any one of claims 4-6, wherein J LM is halo.

he compound of any one of claims 1-2, wherein R? is (L") W.
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9. The compound of claim 8, wherein k is 0.
10. The compound of claim 8, wherein k is 1.

11. The compound of claim 10, wherein L is a C;saliphatic wherein up to three fhethylene

units are optionally replaced with -O- or -NR-.

13. The compound of any one of claims 8-12, wherein W is a 3-7 mfmbered fully saturated,
partially unsaturated, or aromatic monocyclic ring having 0-Yheteroatoms selected from

oxygen, nitrogen or sulfur.
14. The compound of claim 13, wherein W is a 3-7 mempfered heterocyclyl.

15. The compound of claim 14, wherein W is indepgndently selected from pyrrolidinyl,

piperidinyl, piperazinyl, oxetanyl, or azetidi

16. The compound of any one of claims 8-1Z, wherein W is a 7-12 membered fully saturated,
partially unsaturated, or aromatic bicyfclic ring having 0-5 hetercatoms selected from

oXygen, nitrogen, or sulfur.

-

17. The compound of any one of£laims 8-16, wherein I is selected form Ci.zalkyl or CF;.

18. The compound of any gfie of claims 8-16, wherin two occurrences of I on the same

atom, together with fiom to which they are joined, form a 3-6 membered ring having 0-2

heteroatoms selegled from oxygen, nitrogen, or sulfur.

19. The compoyfd of claim 18, wherein the ring formed by the two occurrences of 1" on the

same atopf is oxetanyl.

20. A cfmpound having the formula I-A:
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NH, O a
TN YR
N RS
N
R‘i

I-A

or a pharmaceutically acceptable salt thereof, wherein:
R! is independently selected from fluoro, chloro, or —-C(J"),CN;
J'is independently selected from H or C,.salkyl; or

two occurrences of J' together with the carbon atom to whichhey are attached, form a 3-4

membered optionally substituted carbocyclic ring;

R’is independently selected from H; halo; -CN; NHa; a/£);alkyl optionally substituted with 0-3
occurrences of fluoro; or a Cyaaliphatic chain whereig/up to two methylene units of the aliphatic
chain are optionally replaced with -O-, -NR-, -C(O), or —S(O),;

R? is independently selected from H; halo; Cigtkyl optionally substituted with 1-3 occurrences
of halo; Cs.ucycloalkyl; -CN; or a Cy_zaliphatjf chain wherein up to two methylene units of the
aliphatic chain are optionally replaced with/~O-, -NR-, -C(Q)-, or —-S(O),;

R is wherein Rin,

2

is independently selected from a 3-7 membered fully
saturated, partially unsaturated, g aromatic monocyclic ring having 1-3 heteroatoms selected
from oxygen, nitrogen or sulfuf] or a 7-12 membered fully saturated, partially unsaturated, or
aromatic bicyclic ring having/1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R*
is optionally substituted w#h 0-5 occurrences of 1<,

Qs independently selfcted from —~CN; halo; =0; QZ; or a C).galiphatic chain wherein up to three
methylene units of tjfe aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(0),-;
each occurrence gf I is optionally substituted by 0-3 occurrences of J%; or

two occurrencss of 12 on the same atom, taken together with the atom to which they are joined,
form a 3-6 plembered ring having 0-2 heteroatoms selected from oxygen, nifrogen, or sulfur;
wherein e ring formed by two occurrences of I is optionally substituted with 0-3 occurrences
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two occurrences of J%, together with Ring A, form a 6-10 membered saturated or partially
unsaturated bridged ring system,;

Q? is independently selected from a 3-7 membered fully saturated, partially unsaturated,
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or syfur; or
an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring hav/g 0-5
heteroatoms selected from oxygen, nitrogen, or sulfur;

J® is independently selected from —CN; halo; =0; »0; Q% ora C).¢aliphatic chfin wherein up to
three methylene units of the aliphatic chain are optionally replaced with -O-, ANR-, -C(O)-, or -
S(O)u-; each J* is optionally substituted with 0-3 occurrences of J'; or

two occurrences of J* on the same atom, together with the atom to whi they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from oxygen, niffogen, or sulfur; wherein
the ring formed by two occurrences of I* is optionally substituted yith 0-3 occurrences of J%; or

two occurrences of J¥, together with Q?, form 2 6-10 membereg/saturated or partially unsaturated
bridged ring system;

Q? is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring having
0-3 heteroatoms selected from oxygen, nitrogen, or sulfir; or an 7-12 membered fully saturated,
partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms selected from oxygen,
nitrogen, or sulfur;

s independently selected from -CN; =O; hg§0; or a Ci4aliphatic chain wherein up to two
methylene units of the aliphatic chain are opflonally replaced with -O-, -NR-, -C(O)-, or -S(O)y-;

ITis independently selected from halo, -¢ZN; =0; a C_saliphatic chain wherein up to two
methylene units of the aliphatic chain ghe optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;
or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or
sulfur; each occurrence of I is opffonally substituted with 0-3 occurrences of J™; or

two occurrences of J* on the sfne atom, together with the atom to which they are joined, form a
3-6 membered ring having /2 heteroatoms selected from oxygen, nitrogen, or sulfur; or

two occurrences of J7, tofether with Q°, form a 6-10 membered saturated or partially unsaturated

bridged ring system;
M is independentlyf selected from halo or Cy.ealiphatic;

R is independgntly selected from H or C, .saliphatic.
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21. A compound having the formula I-A:

NH, O /Nl R
TN YR
N R
R'l
I-A

or a pharmaceutically acceptable salt thereof, wherein:
R!is independently selected from fluoro, chloro, or —C(J l)ZCN;
s independently selected from H or C).,alkyl; or

two occurrences of J' together with the carbon atom to whi€h they are attached, form a 3-4

membered optionally substituted carbocyclic ring;

R? is independently selected from H; halo; -CN; NH/a Cialkyl optionally substituted with 0-3
occurrences of fluoro; or a Cy.3aliphatic chain whey£in up to two methylene units of the aliphatic
chain are optionally replaced with -O-, -NR-, -C£O)-, or —S(0),;

R? is independently selected from H; halo; Cfyalkyl optionally substituted with 1-3 occurrences
of halo; Cs4cycloalkyl; -CN; or a Cysaliplfatic chain wherein up to two methylene units of the
aliphatic chain are optionally replaced yAth -O-, -NR-, -C(O)-~, or =S(0O),;

£ (s

R*is O , wherein Rifig A is independently selected from a 3-7 membered fully
saturated, partially unsaturateg/ or aromatic monocyclic ring having 1-3 heteroatoms selected
from oxygen, nitrogen or syliur; or a 7-12 membered fully saturated, partially unsaturated, or
aromatic bicyclic ring hayfng 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R*
is optionally substituteg/with 0-5 occurrences of J%

s independentlyfelected from ~CN; halo; =0; Q% or a Cisaliphatic chain wherein up to three
methylene units g£ the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(0)y-;
each occurrengf of 1€ is optionally substituted by 0-3 occurrences of I%; or

two occurrgces of J< on the same atom, taken together with the atom to which they are joined,
form a 3/ membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur;
wherej the ring formed by two occurrences of 12 is optionally substituted with 0-3 occurrences
of 17, or
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two occurrences of J<, together with Ring A, form a 6-10 membered saturated or partially
unsaturated bridged ring system;

Q? is independently selected from a 3-7 membered fully saturated, partially unsaturated,
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sylur; or

heteroatoms selected from oxygen, nitrogen, or sulfur;

®is independently selected from —CN; halo; =0; Q3 ; or a Cygaliphatic chain wiierein up to three
methylene units of the aliphatic chain are optionally replaced with -O-, -NR-/£C(O)-, or -S(0),-;
each Ris optionally substituted with 0-3 occurrences of I or

two occurrences of J® on the same atom, together with the atom to whi they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from oxygen, niffogen, or sulfur; wherein
the ring formed by two occurrences of J* is optionally substituted yfith 0-3 occurrences of J; or

two occurrences of J*, together with Q% form a 6-10 membereg@saturated or partially unsaturated
bridged ring system;

Q’ is a 3-7 membered fully saturated, partially unsaturatgdl, or aromatic monocyclic ring having
0-3 heteroatoms selected from oxygen, nitrogen, or sujfur; or an 7-12 membered fully saturated,
partially unsaturated, or aromatic bicyclic ring havigg 0-5 heteroatoms selected from oxygen,
nitrogen, or sulfur;

J* is independently selected from -CN; halo; ¢f'a C, 4aliphatic chain wherein up to two
methylene units of the aliphatic chain are opfionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;

ITis independently selected from -CN; 50; -OH; a C).¢aliphatic chain wherein up to two
methylene units of the aliphatic chain Are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;
or a 3-6 membered non-aromatic rigg having 0-2 heteroatoms selected from oxygen, nitrogen, or
sulfur; each occurrence of J' is opfionally substituted with 0-3 occurrences of J M. or

two occurrences of JT on the fme atom, together with the atom to which they are joined, form a
3-6 membered ring having ##2 heteroatoms selected from oxygen, nitrogen, or sulfur;

two ocourrences of 37, tfsether with Q?, form a 6-10 membered saturated or partially unsaturated
bridged ring system:;

™ is independentlf selected from halo or C,.saliphatic;

nis0, ] or2And

R is indeflendently selected from H or Cy.4aliphatic.
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22. A compound having the formula I-A:

2
YWY R
N R4
\ N
R1
I-A

or a pharmaceutically acceptable salt thereof, wherein:
R'is independently selected from fluoro, chloro, or —C(J'),CN;
Tis independently selected from H or C)alkyl; or

two occurrences of J' together with the carbon atom to whiéh they are attached, form an
optionally substituted 3-4 membered carbocyclic ring;

R? is independently selected from H; chloro; NHy; oy Ci.2alkyl optionally substituted with

fluoro;

R? is independently selected from H; chloro; fiyforo; C)salkyl optionally substituted with 1-3
occurrences of halo; Cs4cycloalkyl; or -CN;

g‘N A

RYis Q » wherein Ring AAs independently selected from a 3-7 membered fully
saturated, partially unsaturated, or fomatic monocyclic ring having 1-3 heteroatoms selected
from oxygen, nitrogen or sulfur; Ar a 7-12 membered fully saturated, partially unsaturated, or
aromatic bicyclic ring having }£5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R*
is optionally substituted witlf0-5 occurrences of 1%

JQ is independently selegfed from halo; =0; Q% ora C\.saliphatic chain wherein up to two
methylene units of the/liphatic chain are optionally replaced with -O-, -NR-, -S-, -C(O)-, or -
S(O)a~; each occurrghice of J2 is optionally substituted by 0-3 occurrences of J¥; or

two occurrences/bf 19 on the same atom, taken together with the atom to which they are joined,
form a 3-6 mgfnbered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur;
ing formed by two occurrences of J? is optionally substituted with 0-3 occurrences
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two occurrences of JS together with Ring A, form a 6-10 membered saturated or partially
unsaturated bridged ring system;

Q? is independently selected from a 3-7 membered fully saturated, partially unsaturated,
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or s
an 8-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring ha
heteroatoms selected from oxygen, nitrogen, or sulfur;

I; or
g 0-5

Ris independently selected from halo; =O; O; a 3-7 membered fully saturated fartially
unsaturated, or aromatic monocyclic ring having 0-3 heteroatoms selected frgfn oxygen,
nitrogen, or sulfur; or a Cyaliphatic chain wherein up to two methylene ugfts of the aliphatic
chain are optionally replaced with -O-, -NR-, -S-, ~C(O)-, or -S(O)q-; eagh{ I} is optionally
substituted with 0-3 occurrences of J': or

two occurrences of J* on the same atom, together with the atom toAhich they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from oxygef, nitrogen, or sulfur; wherein
the ring formed by two occurrences of J® is optionally substityfed with 0-3 occurrences of J*; or

two occurrences of J%, together with Qz, form a 6-10 memyfered saturated or partially unsaturated

bridged ring system;

J% is independently selected from halo or a C)4aliph#ftic chain wherein up to two methylene units
of the aliphatic chain are optionally replaced with fO-, -NR~, -S-, -C(O)-, or -S{(Q),-; or

£ or a 3-6 membered non-aromatic ring having 0-

J7 is independently selected from a C;¢alipha
, or sulfur; each occurrence of I" is optionally

2 heteroatoms selected from oxygen, nitrog
substituted with 0-3 occurrences of I™;

™ is independently selected from halg/or C,caliphatic;
nis 1 or2; and
R is independently selected frgfm H or C;4aliphatic.

23. The compounds of £y one of claims 1-22, wherein R! is fluoro.

24. The compoungh of any one of claims 1-22, wherein R! is ~CH,CN, -C(CH3),CN or —

CF3, -NH(C, 2alkyl), chloro, or H.
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27. The compound of claim 26, wherein R® is H.
28. The compound of claim 26, wherein R? is -chloro.

29. The compound of any one of claims 1-28, wherein R® is independently selecfd from H,

chloro, fluoro, CHF,, -CN, cyclopropyl, or C; salkyl.

30. The compound of claim 29, wherein R? is independently selected frgf H, chloro, or

fluoro.
31. The compound of claim 30, wherein R¥isH.
32. The compound of claim 30, wherein R is chloro.
33. The compound of claim 30, wherein R is fluoro.

34. The compound of claim 1, wherein Ring A isA is a 3-7 membered fully saturated,
partially unsaturated, or aromatic monocyclic #ng having 1-3 heteroatoms selected from

oxygen, nitrogen or sulfur.

35 The compound of claim 34, whegfin Ring A is a 3-7 membered heterocyclyl.

36 The compound of claim 35/wherein Ring A is independently selected from pyrrolidinyl,
piperidinyl, azepanyl, pyfazolidinyl, isoxazolidinyl, oxazolidinyl, thiazolidinyl,
imidazolidinyl, pipetgzinyl, morpholinyl, thiomorpholinyl, 1,3-oxazinanyl, 1,3-

thiazinanyl, dihydy0bpyridinyl, dihydroimidazolyl, 1,3-tetrahydropyrimidinyl,

pipergtinyl, 1,4-diazepanyl, thiomorpholinyl, pyrrolidinyl, azepanyl, morpholinyl.

38 Phe compound of claim 37, wherein Ring A is independently selected from piperazinyl

or piperidinyl.
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39 The compound of claim 34, wherein Ring A is a S membered heteroaryl.

40 The compound of claim 39, wherein Ring A is independently selected from pyrrofyl,
imidazolyl, pyrazolyl, 1,2,3-triazolyl, or 1,2,4-triazolyl.

41 The compound of claim 40, wherein Ring A is independently selected frgfh pyrazolyl or

imidazolyl.

42 The compound of claim 1, wherein Ring A is an 7-12 membered flly saturated, partially
unsaturated, or aromatic bicyclic ring having 1-5 heteroatoms glected from oxygen,

nitrogen, or sulfur,

43 The compound of claim 42, wherein Ring A is indepepfently selected from
octahydropyrrolo[1,2-alpyrazinyl, 5,6,7,8-tetrahydigimidazo[ 1,2-a]pyridinyl, octahydro-
1H-pyrazino[ 1,2-a]pyrazinyl, 5,6,7,8-tetrahydrojfhidazo[ 1,5-a]pyrazinyl, 2,5-
diazabicyclo[4.1.0]heptane, or octahydropyragino[2,1-c][1,4]oxazinyl.

44 The compound of any one of claims 1-4 /' wherein J? is C)-galiphatic chain wherein up to
two methylene units of the aliphatic cjfain are optionally replaced with -O-, -NR-, or -
C(0)-.

45 The compound of claim 44, wherein 19 is independently selected from -O-, -C(0)-, -
$(0)2~, Cysalkyl, -(CosalkyINH;, -(Cogalky)NH(C, salkyl), (CosalkyIN(Cy4alkyl),, -
(Coalkyl)OH, -(Co.4alkff)O(C) 4alkyl), -C(O)OH, -S(0)N(C;.salkyl)-, -C(O)(C)4alkyl)-
, (O)C(C4alkyl)N(¢Z zalkyl), or ~C(O)O(C,salkyl).

46 The compound gf claim 45, wherein I is Cyalkyl, -O-, or -C(O)- .
47 The compgfnd of any one of claims 1-43, wherein J% is Q%

48 The cgfnpound of claim 47, wherein Q is a 3-7 membered heterocyclyl or carbocyclyl,

theMeterocyclyl having 1-3 heteroatoms selected from oxygen, nitrogen, or sulfur.
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49 The compound of claim 48, wherein Q is independently selected from selected from
oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, cyclopropyl, azetidinyl, pyrrolidinyl,
piperazinyl, cyclobutyl, thiomorpholinyl, or morpholinyl.

50 The compound of claim 49, wherein Q” is independently selected from oxeta

tetraliyydropyranyl, or tetrahydrofuranyl.
51 The compound of claim 50, wherein Q2 is oxetanyl.

52 The compound of claim 51, wherein Q2 is a 7-12 membered fully/saturated, partially
unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms/elected from oxygen,

nitrogen, or sulfur.

53 The compound of claim 52, wherein Q% is independegfly selected from 5,6,7,8-
tetrahydroimidazo[1,5-ajpyrazinyl or 5,6,7,8-tetralfydroimidazo[1,2-aJpyrazinyl.

54 The compound of any one of claims 1-38, whffrein two occurrences of I, together with

Ring A, form a bridged ring system.
55 The compound of any one of claims /43, wherein J< is =O.

56 The compound of any one of clapfns 44-54, wherein I® is a 3-6 membered heterocyclyl

having 1-3 heteroatoms selecyéd from oxygen, nitrogen, or sulfur.

57 The compound of claim #6, wherein J® is independently selected from oxetanyl,

piperadinyl, azetidiny, piperazinyl, pyrrolidinyl, or morpholinyl.
58 The compound ¢f claim 57, wherein J* is a piperazinyl.

59 The compgund of any one of claims 44-54, wherein J® is independently selected from

on-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur,
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61 The compound of claim 60, wherein J® is independently selected from oxetanyl or

azetidinyl.

62 The compound of any one of claims 47-49, wherein two occurrences of J¥, tofether

with Ring A, form a bridged ring system.

63 The compound of claim 58, wherein J” is a 3-6 membered non-aromgfic ring having 0-2

heteroatoms selected from oxygen, nitrogen, or sulfur.
64 The compound of claim 63, wherein J7 is oxetanyl.

65 The compound of claim 1 having formula I-A-1:

NH, O

wherein:

67 The compbund of claim 66, wherein R® is C, aliphatic.
68 Thefompound of claim 67, wherein R? is independently selected from methyl or ethyl.

he compound of claim 65, wherein R? is a 3-6 membered cycloalkyl.
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70 The compound of claim 69, wherein R’ is cyclopropyl.

71 The compound of claim 65, wherein R® is a 3-6 membered heterocyclyl having

heteroatoms selected from oxygen or sulfur.
72 The compound of claim 71, wherein R? is tetrahydrofuranyl or oxytanyl

73 The compound of claim 65, wherein R® and R®, taken together with#he atoms to which
they are bound, form a 5-6 membered non-aromatic ring having 1-2 Jfterocatoms selected

form oxygen, nitrogen or sulfur.

74  The compound of claim 73, wherein the ring formed by J and R® is a five-membered

ring.

75 The compound of claim 73, wherein the ring forpfied by R?® and R® is a six-membered

ring.

76 The compound of any one of claims 34-7¥independently selected from:
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77. A compound having the formula I-B:




L' is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a C)¢aliphatic chain wherein up to two methylene units of the
aliphatic chain are optionally replaced with ~O-, -NR-, -C(0)-, or —S(O),; each L! is optioyhlly
substituted with Ci4aliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring haying 0-2
heteroatoms selected from oxygen, nitrogen, or sulfur;

L? is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms s¢fcted from
oxygen nitrogen or sulfur; or a Cj.¢aliphatic chain wherein up to two methylene Anits of the
aliphatic chain are optionally replaced with -O-, -NR-~, -C(O)-, or —S(O)y; eaclfL? is optionally
substituted with Cj4aliphatic; -CN; halo; -OH; or a 3-6 membered non-aropfatic ring having 0-2
heteroatoms selected from oxygen, nitrogen, or sulfur; or

L' and L?, together with the nitrogen to which they are attached, form/ Ring D; Ring D is
optionally substituted with 0-5 occurrences of J;

Ring D is independently selected from a 3-7 membered heterocy€lyl ring having 1-2 heteroatoms
selected from oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or partially
unsaturated bicyclic ring having 1-5 heteroatoms selected fydm oxygen, nitrogen, or sulfur;

1%is independently selected from halo; -N(R®),; a 3-6 mpfmbered carbocyeyl; a 3-6 membered
heterocyclyl having 1-2 heteroatoms selected from oxfgen nitrogen, or sulfur; or a C,4alkyl
chain wherein up to two methylene units of the alkyl chain are optionally replaced with -O-, -
NR-, -C(O)-, or=S(O)n; each J¢ is optionally subftituted with 0-2 occurrences of J.

two occurrences of J° on the same atom, togegher with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatomsAelected from oxygen, nitrogen, or sulfur;

two occuitences of J G, together with Rigg D, form a 6-10 membered saturated or partially
unsaturated bridged ring system;

J¥ is a 3-7 membered aromatic or fon-aromatic ring having 0-2 heteroatoms selected from
oxygen, nitrogen, or sulfur;

L’is independently selectedfrom H; chloro; fluoro; Cy.4alkyl optionally substituted with 1.3
occurrences of halo; -CNAr a Cy.jaliphatic chain wherein up to two methylene units of the
aliphatic chain are optigftally replaced with -O-, -NR~, -C(Q)-, or —S8(Q),;

nis0, 1, or2; and

R and R° are H ¢f Cjsalkyl.

7Y A compound having the formula I-B:
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or a pharmaceutically acceptable salt thereof, wherein:
R'is independently selected from fluoro, chloro, or —C(J"),CN;
Tis independently selected from H or Cyalkyl; or

two occurrences of I' together with the carbon atom to whichfhey are attached, form an

optionally substituted 3-4 membered carbocyclic ring;

R’ is independently selected from H; chloro; fluoro; C, /4lkyl optionally substituted with 1-3
occurrences of halo; Cs4cycloalkyl; -CN; or a C,saliphiatic chain wherein up to two methylene
units of the aliphatic chain are optionally replaced yith -O-, -NR-, -C(0)-, or —S(O)n;

L' is H; a 3-7 membered aromatic or non-aromgfic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a Cr.galiphatic ¢/fain wherein up to two methylene units of the
aliphatic chain are optionally replaced with£O-, -NR-, -C(O)-, or ~S(O),; each L' is optionally
substituted with Cy.4aliphatic; -CN; halo,£OH; or a 3-6 membered non-aromatic ring having 0-2
heteroatoms selected from oxygen, nitybgen, or sulfur;

L? is H; a 3-7 membered aromatic #r non-aromatic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a (f.saliphatic chain wherein up to two methylene units of the
aliphatic chain are optionally péplaced with -O-, -NR-, -C(O)-, or —S(O)a; each L? is optionally
substituted with Cy4aliphatjf; ~-CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2
heteroatoms selected fronf oxygen, nitrogen, or sulfur; or

L' and L2, together wjth the nitrogen to which they are attached, form a Ring D; Ring D is
optionally substitutgl with 0-5 occurrences of J;

selected ffom oxygen, nitrogen or sulfur; or an 7-12 membered fully saturated or partially
unsatughted bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur;
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s independently selected from halo; -CN; -N(R®),; =0; a 3-6 membered carbocycyl; a 3-6

4alkyl chain wherein up to two methylene units of the alkyl chain are optionally replaced
O-, -NR-, -C(O)-, or —S(O)y; each J® is optionally substituted with 0-2 occurrences of I/

two occurences of J G, together with Ring D, form a 6-10 membered saturated Ar partially
unsaturated bridged ring system;

J¥ is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatgfns selected from
oxygen, nitrogen, or sulfur;

nis0, 1, or2; and

R and R are H or C;4alkyl.

79. A compound having the formula [-B:

T together with the carbon atom to which they are attached, form an
futed 3-4 membered carbocyclic ring;
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L' is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a Cjaliphatic chain wherein up to two methylene units of the
aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(O)q; each L' is optioglly
substituted with Cy.4aliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring hafing 0-2
heteroatoms selected from oxygen, nitrogen, or sulfur;

12 is H; 2 37 membered aromatic or non-aromatic ring having 0-2 heteroatoms sgfected from
oxygen nitrogen or sulfur; or a Cysaliphatic chain wherein up to two methylene/nits of the
aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(O)y; eagf L? is optionally
substituted with Cyaliphatic; -CN; halo; -OH; or a 3-6 membered non-argpfiatic ring having 0-2
heteroatoms selected from oxygen, nitrogen, or sulfur; or

L' and L%, together with the nitrogen to which they are attached, fornfa Ring D; Ring D is
optionally substituted with 0-5 occuirences of 16

Ring D is independently selected from a 3-7 membered heterogfclyl ring having 1-2 heteroatoms
selected from oxygen, nitrogen or sulfur; or an 7-12 memberfd fully satvrated or partially
unsaturated bicyclic ring having 1-5 heteroatoms selected fom oxygen, nitrogen, or sulfur;

1€ is independently selected from halo; ~CN; -N(R®)y; #/3-6 membered carbocycyl; a 3-6
membered heterocyclyl having 1-2 heteroatoms selegted from oxygen nitrogen, or sulfur; ora C,.
salkyl chain wherein up to two methylene units offhe alkyl chain are optionally replaced with -
O-, -NR-, -C(0O)-, or —=S(O)y; eachJ G is optiona v substituted with 0-2 occurrences of JX.

two occurrences of J% on the same atom, togéther with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatomyf selected from oxygen, nitrogen, or sulfur;

two occurrences of JG, together with RAng D, form a 6-10 membered saturated or partially
unsaturated bridged ring system;

J¥ is a 3-7 membered aromatic gf non-aromatic ring having 0-2 heteroatoms selected from
oxygen, nitrogen, or sulfur;

nis 0, 1, or2; and

R and R° are H or C.4fkyl.

pound of formula I-B:

s Xy 3

N N
s
R‘\
07 N2
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I-B
or a4 pharmaceutically acceptable salt thereof, wherein:
R' is independently selected from fluoro, chloro, or —C(J*),CN;
7' is independently selected from H or Cyalkyl; or

two occurrences of J' ,together with the carbon atom to which they are attachgfl, form an
optionally substituted 3-4 membered carbocyclic ring;

R? is independently selected from H; chloro; fluoro; Ci4alkyl optionally/substituted with 1-3
occwrrences of halo; Cs4cycloalkyl; -CN; or a C;_3aliphatic chain whgffein up to two methylene
units of the aliphatic chain are optionally replaced with -O-, -NR-, L{(O)-, or =S(O)y;

L' is H; a 3-7 membered aromatic or non-aromatic ring having #-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a C,_galiphatic chain wherein upfto two methylene units of the
aliphatic chain are optionally replaced with -O-, -NR-, -C(#)-, or ~S(O)n; each L' is optionally
substituted with C;_4aliphatic; -CN; halo; -OH; or a 3-6 glembered non-aromatic ring having 0-2
heteroatoms selected from oxygen, nitrogen, or sulfu

L? is H; a 3-7 membered aromatic or non-aromatig/ting having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a Cy.¢aliphatic cha# wherein up to two methylene units of the
aliphatic chain are optionally replaced with -@£, -NR-, -C(O)-, or —S(O)y; each L2 is optionally
substituted with C)aliphatic; ~CN; halo; -@/H; or a 3-6 membered non-aromatic ring having 0-2
heteroatoms selected from oxygen, nitrogn, or sulfur; or

L! and L?, together with the nitrogen#b which they are attached, form a Ring D; Ring D is
optionally substituted with 0-5 occffrrences of 19

Ring D is independently selectgll from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms
selected from oxygen, nitrogghn or sulfur; or an 7-12 membered fully saturated or partially
unsaturated bicyclic ring hiving 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur;

J° is independently selfcted from halo; -N(R®),; a 3-6 membered carbocycyl; a 3-6 membered
heterocyclyl having £-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a Cj4alkyl
chain wherein up 6 two methylene units of the alkyl chain are optionally replaced with -O-, -
NR-, ~C(O)-, oi£S(0),; each I€ is optionally substituted with 0-2 occurrences of J¥,

two occurreflces of J© on the same atom, together with the atom to which they are joined, form a

ungfturated bridged ring system;
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3* is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from
oxygen, nitrogen, or sulfur;

nis 0, 1, or2; and
R and R® are H or C;4alkyl.

81. A compound of formula I-B:
N

NH, O = [
>
Rt

O NL1L?

I-B

or a pharmaceutically acceptable salt thereof, wherein:

L! and L together with the rogen to which they are attached, form a Ring D; Ring D is
optionally substituted wit

19 is independghitly selected from C,4alkyl , -N(R®),, or a 3-5 membered carbocycyl; or

two occurrghces of J%, together with Ring D, form a 6-10 membered saturated or partially
unsaturajfd bridged ring system; and

or CMalkyl.
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82. The compound of any one of claims 77-80, wherein R} is fluoro.
83. The compound of any one of claims 77-80, wherein R'is ~CH,CN.
84. The compound of any one of claims 77-80, wherein R! is chioro.

85. The compound of any one of claims 77-83, wherein R is indepen

from H, chloro, fluoro, cyclopropyl, or Cy4alkyl.

86. The compound of claim 85, wherein R® is independently sglected from H, chloro,

or fluoro.
87. The compound of claim 85, wherein R® is H.
88. The compound of claim 85, wherein R is ch
89. The compound of claim 85, wherein R® # fluoro.

90. The compound of any one of claimy/86-89, wherein L' and L* are H; -(C).
3alkyl)O(C, zalkyl); -(C)-3alkyDY(C,.alkyl),; C)4alkyl; azetidinyl; piperidinyl;
oxytanyl; or pyrrolidinyl.

91. The compound of any oge of claims 82-89, wherein L' and Lz, together with the

nitrogen to which the# are attached, form Ring D.

92. The compound of claim 91, whererein Ring D is a 3-7 membered heterocyclyl ring

having 1-2 heferoatoms selected from oxygen, nitrogen, or sulfur.

9#. The compound of claim 93, wherein Ring D is piperazinyl, piperidinyl, 1,4-
diazepanyl, pyrrolidinyl or azetidinyl.
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95. The compound of claim 94, wherein Ring D is piperazinyl! or piperidinyl.

96. The compound of claim 92, wherein Ring D is an 8-12 membered fully satupdted
or partially unsaturated bicyclic ring having 0-5 heteroatoms selected fropf oxygen,

nitrogen, or sulfur,

97. The compound of claim 96, wherein Ring D is octahydropyrrolo[ Jf2-a]pyrazine or
octahydropyrrolo[3,4-c]pyrrole.

98. The compound of any one of claims 92-97, wherein [ Gis heflo, C,4alkyl, -O(C,.
salkyl), Cs¢cycloalkyl, a 3-6 membered heterocyclyl, -DA(C; salkyl), -OH, or -
N(C |.4alkyl)2.

99, The compound of claim 98, wherein JY is methyf, -N(Cj.4alkyl),, ethyl, -O(C,.
salkyl), cyclopropyl, oxetanyl, cyclobutyl, pyfrolidinyl, piperidinyl, or azetidinyl.

100. The compound of claim 99, wherein } is methyl. -O(C,_salkyl), oxetanyl,
pyrrolidinyl, piperidinyl, or azetidigyl.

101. The compound of claim 100, fherein 1%is methyl.

102, The compound of any ong of claims 93-96, wherein two occurrences of JG,
together with Ring D, f#rm a 6-10 membered saturated or partially unsaturated

bridged ring system

103. The compound/6f claim 102, wherein the bridged ring system is 1,4-
diazabicycloj5.2.2]nonane, 1,4-diazabicyclo[3.2.1]octane, or 2,5-

diazabicyglo[2.2.1]heptane.
104. Thf compounds of any one of claims 92-95, wherein two occurrences of JC on the

me atom, together with the atom to which they are joined, form a 3-6 membered

ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur.
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105. The compound of claim 104, wherein the ring formed by the two occurrences of|

39 on the same atom is selected from oxetanyl or cyclopropyl.

106. A compound of any one of claims 77-105 independently selected from:


































107. A pharmaceutical composityfn comprising a compound of any one of claims 1-33,

34-76, or 77-106 and a phfrmaceutically acceptable carrier.

108. A compound of any/ne of claims 1-33, 34-76, or 77-107 or a pharmaceutically

acceptable derivatie thereof for use in the treatment of cancer in a patient .

109. The use of ¢faim 108, wherein an additional therapeutic agent is administered

ditional therapeutic agent is appropriate for the disease being treated; .

10. The use of claim 109, wherein said DNA-damaging agent is selected

chemotherapy or radiation treatment.
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111.The use of claim 109, wherein said DNA-damaging agent is independently
selected from ionizing radiation, radiomimetic neocarzinostatin, a platinatin
agent, a Topo I inhibitor, a Topo II inhibitor, an antimetabolite, an alkylaihg

agent, an alkyl sulphonates, or an antibiotic.

112. The use of claim 111, wherein said DNA-damaging agent is indefendently
selected from ionizing radiation, a platinating agent, a Topo I iphibitor, a Topo II

inhibitor, an antimetabolite, an alkylating agent, or an alkylAulphonates.

113.The use of claim 111, wherein said DNA-damaging agent is independently
selected from ionizing radiation, a platinating agent/a Topo I inhibitor, a Topo II

inhibitor, or an antibiotic.

114.The use of claim 112, wherein said platinaffng agent is independently selected
from Cisplatin, Oxaliplatin, Carboplatin/Nedaplatin, Lobaplatin, Triplatin
Tetranitrate, Picoplatin, Satraplatin, BoLindac and Aroplatin; said Topo [ inhibitor
is selected from Camptothecin, Togotecan, Irinotecan/SN38, Rubitecan and
Belotecan; said Topo II inhibitgf'is selected from Etoposide, Daunorubicin,
Doxorubicin, Aclarubicin, Egrubicin, Idarubicin, Amrubicin, Pirarubicin,
Valrubicin, Zorubicin ang/Teniposide; said antimetabolite is selected from
Aminopterin, Methotrgkate, Pemetrexed, Raltitrexed, Pentostatin, Cladribine,
Clofarabine, Fludargbine, Thioguanine, Mercaptopurine, Fluorouracil,
Capecitabine, Teafur, Carmofur, Floxuridine, Cytarabine, Gemcitabine,
Azacitidine apgd Hydroxyurea; said alkylating agent is selected from
Mechloretjamine, Cyclophosphamide, Ifosfamide, Trofosfamide, Chlorambucil,
Melphgfan, Prednimustine, Bendamustine, Uramustine, Estramustine, Carmustine,
Lompstine, Semustine, Fotemustine, Nimustine, Ranimustine, Streptozocin,
sulfan, Mannosulfan, Treosulfan, Carboquone, ThioTEPA, Triaziquone,
riethylenemelamine, Procarbazine, Dacarbazine, Temozolomide, Altretamine,

Mitobronitol, Actinomycin, Bleomycin, Mitomycin and Plicamycin.
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115.The use of claim 114, wherein said platinating agent is independently selected
from Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin, or Satraplatin; said Topo,

inhibitor is selected from Camptothecin, Topotecan, irinotecan/SN38, rubitg€an;

Etop#side, Temozolomide, or ionizing radiation.

123/The use of claim 122, wherein the additional therapeutic agents are selected from
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124.The use of any one of claims 108-123, wherein said cancer is a solid tumor

selected from the following cancers: Oral: buccal cavity, lip, tongue, mouth,
pharynx; Cardiac: sarcoma (angiosarcoma, fibrosarcoma, rhabdomyosarcopa,
liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and teratoma;
bronchogenic carcinoma (squamous cell or epidermoid, undifferentiaéd small cell,
undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar)/carcinoma,
bronchial adenoma, sarcoma, lymphoma, chondromatous hamapfoma,
mesothelioma; Gastrointestinal: esophagus (squamous cell cgfcinoma, larynx,
adenocarcinoma, lejomyosarcoma, lymphoma), stomach (£arcinoma, lymphoma,
leiomyosarcoma), pancreas (ductal adenocarcinoma, ipfulinoma, glucagonoma,
gastrinoma, carcinoid tumors, vipoma), small bowe}or small intestines
(adenocarcinoma, lymphoma, carcinoid tumors, Jarposi's sarcoma, leiomyoma,
hemangioma, lipoma, neurofibroma, fibroma)flarge bowel or large intestines
(adenocarcinoma, tubular adenoma, villougadenoma, hamartoma, leiomyoma),
enitourinary tract: kidney
roblastoma], lymphoma), bladder and

colon, colon-rectum, colorectal; rectur
(adenocarcinoma, Wilm's tumor [ne
urethra (squamous cell carcinomaftransitional cell carcinoma, adenocarcinoma),
prostate (adenocarcinoma, sargfma), testis (seminoma, teratoma, embryonal
carcinoma, teratocarcinomgf/choriocarcinoma, sarcoma, interstitial cell carcinoma,
fibroma, fibroadenoma, Alenomatoid tumors, lipoma); Liver: hepatoma
(hepatocellular carcigdma), cholangiocarcinoma, hepatoblastoma, angiosarcoma,

hepatocellnlar adegoma, hemangioma, biliary passages; Bone: osteogenic sarcoma

chgfidromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system:

II (osteoma, hemangioma, granuloma, xanthoma, osteitis deformans), meninges
(meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma,
medulloblastoma, glioma, ependymoma, germinoma [pinealoma], glioblastoma

multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital tamors),
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spinal cord neurofibroma, meningioma, glioma, sarcoma);

uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervica

dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucin
cystadenocarcinoma, unclassified carcinoma), granulosa-thecal cell tumgfs,
Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma), vulv# (squamous
oma,

a, botryoid

cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibros
melanoma), vagina (clear cell carcinoma, squamous cell carcin
sarcoma (embryonal rthabdomyosarcoma), fallopian tubes {cgfcinoma), breast;
Skin: malignant melanoma, basal cell carcinoma, squamops cell carcinoma,
Karposi's sarcoma, keratoacanthoma, moles dysplasticfievi, lipoma, angioma,
dermatofibroma, keloids, psoriasis, Thyroid gland: gapillary thyroid carcinoma,
follicular thyroid carcinoma; medullary thyroid gércinoma, multiple endocrine
neoplasia type 2A, multiple endocrine neoplagfa type 2B, familial medullary
thyroid cancer, pheochromocytoma, paragghiglioma; and Adrenal glands:

neurohlastoma.

125. The use of claim 124, wherein saj

the pancreas.
126.The use of claim 125, whgfein said cancer is lung cancer.

127.The use of claim 126f wherein the lung cancer is non-smali cell lung cancer or

small cell lung canfer.

128. The use of cjdim 127, wherein the lung cancer is small cell lung cancer and the

additional gherapeutic agents are cisplatin and etoposide.

129. The fse of claim 127, wherein the lung cancer is non-small cell lung cancer and

thg/additional therapeutic agents are gemcitabine and cisplatin.

0.The use of claim 129, wherein the non-small cell lung cancer is squamous non-

small cell lung cancer.
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131. The use of any one of claims 108-123, wherein said cancer is selected from Jun,

cancer, head and neck cancer, pancreatic cancer, gastric cancer, or brain canc

133. The use of claim 132, wherein the cancer is breast cancer #hd the additional

therapeutic agent is cisplatin,
134. The use of claim 133, wherein the cancer is triple fegative breast cancer.

135.The use of claim 116, wherein the additional fherapeutic agent is Gemeitabine and

the cancer is pancreatic cancer.

136. A compound of any one of claims 1-#3, 34-76, or 77-106 in combination with an

additional therapeutic agent selected from Gemcitabine, radiation therapy, or both

Gemcitabine and radiation thergfy together for use in the treatment of pancreatic

cancer,
137. A compound of any ong of claims 1-33, 34-76, or 77-106 for use in increasing the
sensitivity of pancregfic cancer cells to a cancer therapy selected from

chemotherapy or yAdiation therapy .
138. The use of ¢jaim 137, wherein the chemotherapy is gemcitabine.
139.The usg/of claim 137, wherein the cancer therapy is gemcitabine.

140.THE use of claim 137, wherein the cancer therapy is radiation.

.The use of claim 129, wherein the cancer therapy is gemcitabine and radiation.
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142. A compound of any one of claims 1-33, 34-76, or 77-107 in combination with
gemcitabine (100 nM) and/or radiation (6 Gy) for use in the inhibition of
phosphorylation of Chkl (Ser 345) in a pancreatic cancer cell.

143. A compound of any one of claims 1-33, 34-79, or 77-106 in combinatigh with
chemoradiation for use in the sensitization of pancreatic cancer cells

chemoradiation.
144. The use of claim 114, wherein the chemoradiation 1s gemcitgbine and radiation.

145. A compound of any one of claims 1-33, 34-76, or 77-1¢6 in combination with
radiation therapy for use in the radiosensitization of Jfpoxic pancreatic cancer

cells.

146. A compound of any one of claims 1-33, 34-76, or 77-106 in combination with

chemotherapy for use in the sensitization g4 hypoxic pancreatic cancer cells.

147.The use of any one of claims 143-144 wherein said cancer cell is a PSN-1,

MiaPaCa-2 or PancM cancer cell,

148. A compound of any one of gfaims 1-33, 34-76, or 77-106 in combination with
radiation therapy and/or ggfncitabine for use in the disruption of damage-induced

cell cycle checkpoints.

149. A compound of afly one of claims 1-33, 34-76, or 77-104 in combination with
radiation therap§ and/or gemcitabine for use in the inhibition of repair of DNA

damage by hbmologous recombination in a pancreatic cancer cell.

150.The ugé of any one of claims 143-149 wherein the compound is administered to a

15}/ The use of any one of claims 144-149 wherein the compound is administered to a

pancreatic cancer cell.
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152.The use of claim 151, wherein the pancreatic cancer cells are derived from 2

pancreatic cell Jine selected from PSN-1, MiaPaCa-2 or Panc-1.

cancer.

154. A compound of any one of claims 1-33, 34-76, or 77-106 §r the promotion of

cell death in cancer cells.

155. A compound of any one of claims 1-33, 34-76, or //7-106 for use in the prevention

of cell repair from DNA damage.

156. A compound of any one of claims 1-33, 34£76, or 77-106 for vuse in the inhibition
of ATR in a biological sample.

157. The use of claim 156, wherein sai

158. A compound of any one of clfims 1-33, 34-76, or 77-106 for use in the

sensitization of cells to DNA damaging agents.

159.The use of any one offclaims 109-158, wherein said cell is a cancer cell having

defects in the ATM/ignaling cascade.

160. The use of clfm 159, wherein said defect is altered expression or activity of one
or more of e following: ATM, p53, CHK2, MRE11, RAD50, NBS1, 53BP1,
MDCI1, A2AX, MCPHI1/BRIT1, CTIP, or SMCI.

use of claim 159, wherein said defect is altered expression or activity of one
more of the following: ATM, p53, CHK2, MRE11, RAD50, NBSI, 53BP|,
MDCI or H2AX.

161.
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162. The use of any one of claims 108-158, wherein said cell is a cancer cell

expressing DNA damaging oncogenes.

163.The use of claim 162, wherein said cancer cell has altered expression or agivity
of one or more of the following: K-Ras, N-Ras, H-Ras, Raf, Myc, Mos, £2F,
Cdc25A, CDC4, CDK2, Cyclin E, Cyclin A and Rb.

164. The use of any one of claims 108-158, wherein said cancer, cagler cell, or cell has

a defect in a base excision repair protein.

165. The use of claim 164, wherein the base excision repairfrotein is UNG, SMUG],
MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, }¥EIL2, NEIL3 (DNA
glycosylases); APE1, APEX2 (AP endonucleasesy, LIG1, LIG3 (DNA ligases I
and III); XRCCI (LIG3 accessory); PNK, PN’ (polynucieotide kinase and
phosphatase); PARP1, PARP2(Poly(ADP-BAbose) Polymerases); PolB, PolG

(polymerases); FEN1 (endonuclease) or Aprataxin,

166. The use of claim 165, wherein the fase excision repair protein is PARP1, PARP2,
or PolB.

167. The use of claim 166, whepfin the base excision repair protein is PARP1 or

PARP2.

168. The use of any ong/of claims 109-167, wherein the compound is used with an
additional therapfutic agent wherein said agent inhibits or modulates a base

excision repayf protein.

169. The usg/of claim 168, wherein the base excision repair protein is selected from
UNG/SMUG1, MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, NEIL2,
NRAL3 (DNA glycosylases); APE1, APEX2 (AP endonucleases); LIG1, LIG3

NA ligases I and III); XRCC1 (LIG3 accessory); PNK, PNKP (polynucleotide
kinase and phosphatase); PARP1, PARP2 (Poly(ADP-Ribose) Polymerases); PolB,
PolG (polymerases); FEN1 (endonuclease) or Aprataxin.
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170.The use of claim 169, wherein the base excision repair protein is selected fron

PARP1, PARP2, or PolB.

171.The use of claim 170, wherein the base excision repair protein is selecyfd from

PARPI or PARP2.

172.The use of claim 171, wherein said agent is selected from Olapérib (also known
as AZD2281 or KU-0059436), Iniparib (also known as BSI-Z01 or SAR240550),
Veliparib (also known as ABT-888), Rucaparib (also kngdvn as PF-01367338),
CEP-9722, INO-1001, MK-4827, E7016, BMN673, opAZD2461.

173. A process for preparing a compound of formula J/A:

undepfsuitable conditions to form an amide bond, wherein J, R, R% R3, and R* are as

defined in claims 1-33, 34-76, or 77-106.
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174.The process of claim 173, further comprising the step of preparing a compound

formula 6:

by reacting a compound of formuia 5:

1prising reacting a compound of formula 5:
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under suitable conditions to form an amide bond, wherein R', R%, B, and R* are as

defined in claims 1-33, 34-76, or 77-106.

176.The process of any one of claims 173-175, further cofiprising the step of

preparing a compound of formula 5:

N/
N/

under syitable deprotection conditions.
fThe process of claim 176, further comprising the step of preparing a compound of

formuila 4;
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by reacting a compound of formula 3:

1

N7 p o-Al
HN

NH,
3
under suitable condensation conditions to form afyrimidine ring.

178.The process of claim 177, further compfrising the step of preparing the compound

of formula 3:

by reacting a compoyhd of formula 2:

0
N
cfk oAl
H,N” > CCly
2

uplder suitable condensation conditions to form a pyrazole ring.

487



179.The process of claim 178, further comprising the step of preparing a compound

formula 2:

O
chLO,An
H,N” ~CCly
2
by reacting a compound of formula 1:
O
NC\)J\OAH
1

under suitable anion condensation conditions,

180. The process of any one of claims 173 Avherein R' is independently selected from

halo or -CH,CN.

181. The process of claim 180, whefein R' is independently selected from fluoro or

chloro.

182. The process of claim }/3, wherein suitable conditions for forming an amide bond

comprise reacting thg’compound of formula 6 with a substituted 3-aminopyridine

in an aprotic solvght in the presence of heat.

183. The processAf claim 182, wherein the aprotic solvent is selected from NMP,

.The process of any one of claims 182-184, wherein the reaction is carried out at a

temperature of at least 80°C.
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186. The process of claim 185, wherein the reaction is carried out at a temperature of

least 100°C.

187. The process of any one of claims 174, wherein suitable conditions for fopfing
the activated ester comprises reacting the compound of formula 5 with # amide

coupling agent in the presence of an organic base.
188.The process of claim 187, wherein the organic base is an aliphgfic amine.

189. The process of claim 188, wherein the organic base is indefendently selected

from DIPEA or triethylamine.

190. The process of any one of claims 187-189, whereig/he amide coupling agent is
independently selected from EDCI, TBTU, TCTY, HATU, T3P, or COMU.

191. The process of claim 190, wherein the amidé coupling agent is independently
selected from TBTU or TCTU.

192. The process of claim 191, wherein tife amide coupling agent is TCTU.

193. The process of claim 176, whergin suitable hydrolytic conditions comprise
reacting the compound of forgfula 4 with a silane in the presence of a metal

catalyst.
194.The process of claim £93, wherein the silane is phenylsilane.
195. The process of cfim 194, wherein the metal catalyst is a palladium catalyst.
196.The process Af claim 195, wherein the metal catalyst is Pd(PPhgs)s.

197. The progess of claim 176, wherein suitable hydrolytic conditions comprise

from LiOH, NaOH, or KOH.
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199. The process of claim 177, wherein suitable condensation conditions for formin
pyrimidine ring comprise reacting the compound of formula 3 with a 1,3-

dielectrophilic species in the presence of a solvent.

200. The process of claim 199, wherein the 1,3-dielectrophilic species is 1,

dialdehyde or 3-(dialkylamino)-prop-2-enal.

201. The process of any one of claims 199 or 200, wherein the solveft is selected from

DMF or DMSO.

202. The process of claim 199, wherein the 1,3-dielectrophilj€ species is generated in

situ from a protected 1,3-dielectrophilic species.

203. The process of claim 202, wherein the 1,3-dielegfrophilic species is generated

from a ketal in the presence of a sulfonic acid
204.The process of claim 203, wherein the syftonic acid is PTSA.

205. The process of claim 178, wherein gfitable condensation conditions for forming a
pyrazole ring comprise reacting thf compound of formula 2 with a hydrazine or

hydrazine hydrate in the presegfe of an aprotic solvent under basic conditions.
206.The process of claim 205 Avherein the aprotic solvent is DMF,

207.The process of claim Z05, wherein the basic conditions comprise reacting the

compound of formpfa 2 in the presence of potassium acetate or sodium acetate.

208. The process of claim 179, wherein suitable anion condensation conditions
comprise 1)Aeacting the compound of formula 1 with a base, in the presence of a
solvent, {# generate the anion of the compound of formula 1; and 2) reacting the

anion Af the compound of formula 1 with trichloroacetonitrile.
209. Phe process of claim 208, wherein the base is potassium acetate.
0.The process of claim 208, wherein the solvent is an alcohol.

211.The process of claim 210, wherein the solvent is isopropylalcohol.
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212. A process for preparing a compound of formula I-A:

NH2 o N

— R2
72
N /N \/
N H R3
W R?
R‘I
I-A

comprising reacting a compound of formula 9:

under suitable condensation conditions tform a pyrimidine ring, wherein R', R?, R®

and R* are as defined in claims 1-33, /4-76, or 77-104.

213.The process of claim 212, er comprising the step of preparing a compound of

NH2 0] /N R2
z
N N/g//\(
HN H R?
R4

NH,

formula 9:

9

ompound of formula 8:

O N 2
= R
NC
\/[LN ,g/]z/
H R3
R4

by reacting
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8
under suitable condensation conditions to form a pyrazole ring.

214, The process of claim 213, further comprising the step of preparing a compfund of

0] N 2
= R
NC
A &I
H R3
R4

formula 8:

by reacting a compound of formula 7:

o}

NC\/[(

OH

under suitable conditions to form an apfide bond.

215. A process of preparing a copfipound of formula I-G-32:

copfiprising the step of reacting the compound of formula 30:
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=N
7
N 7 w4
N H ¢
\ ,N N
HCi
o OH

30

with a compound of formula 25:



by reacting the compound of formula 28:

28

under suitable deprotection conditions to form the carbgxylic acid.

217.The process of claim 216, further comprisigg the step of preparing a compound of

formula 28:

by reacting th¢’compound of formula 6a*:
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NHzO N:N
I}
N o™
N
N\ N Cl
F
B6a*

with a compound of formula 27:

under suitable conditions to form af amide bond.

218.The compound of claigf 215, wherein suitable conditions for forming the amide

bond comprise reactjfg the compound of formula 29 with the compound of
formula 25 in the #resence of an amide coupling partner, an aprotic solvent, and a

base.

219.The compbund of claim 218, wherein the aprotic solvent is independently selected
from NMYIP, DMF, or tetrahydrofuran.

220. ThE process of claim 219, wherein the aprotic solvent is tetrahydrofuran.
22/ . The process of claim 219, wherein the base is an aliphatic amine.

222.The process of claim 221, wherein the base is DIPEA.
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223.The process of any one of claims 218-222, wherein the amide coupling partner is

independently selected from TBTU or TCTU.
224, The process of claim 223, wherein the amide coupling partner is TCTU.

225.The process of claim 216, wherein suitable deprotection conditions cginprise

reacting the compound of formula 28 with an acid in the presence of a solvent.

226, The process of claim 225, wherein the acid is HCL.
227.The process of claim 226, wherein the solvent is 1,4-dio

228.The process of claim 217, wherein the suitable condigfons for forming the amide

bond comprise reacting the compound of formula g4* with the compound of

formula 27 in an aprotic solvent under heat.

229.The process of claim 228, wherein the aprefic solvent is independently selected

from NMP, pyridine, or DMF.
230. The process of claim 229, wherein phe aprotic solvent is pyridine.

231.The process of any one of claipfs 228, wherein the reaction is carried out at a

temperature of at least 80°C

232. A process of preparing £ compound of formula 27:

27

comprising the step of reacting a compound of formula 26:
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N

I\
F /Br

%

26
under suitable conditions to form an amine.

233. The process of claim 232, further comprising the s€p of preparing a compound

of formula 26:

by 1) reacting a compouyd of formula 18:

N

Cl
18

undegAuitable halogen exchange conditions to generate the compound of formula 32
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N
'\
N NBr
F

32 ,and

2) reacting the compound of formula 32:

l

F Br

N
=
P
F
32

with a compound of formula 22:

under suitable displacen#gent conditions.

234, The process

of formula

claim 230, further comprising the step of preparing a compound

by reacting the compound of formula 31:
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under suitable halogenation conditions.

235. A compound having the structure I-G-32:



237. A pharmaceutical composition corgprising the compound of claim 235 having the

structure:

HoN O

N
\C\O or a pharmaceutically acceptable salt thereof;,

tically acceptable carrier.
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238. A compound of claim 235, wherein the compound is a pharmaceutically

acceptable salt of \C\O .

239. A pharmaceutical composition comprising the compound of£laim 238 and a

pharmaceutically acceptable carrier.

240.  The compound of claim 235, wherein the compounghas the structure:



CLAIMS

1. A compound of formula I:
NH, 0 2\ | R®
TR
N R4
=
R'" R°® I

or a pharmaceutically acceptable salt thereof, wherein:
R' is~C(I"),CN, halo, —(L)—W, or M;

R’ is H, -C(J'),CN, halo, —=(L)—W, or M;

J' is independently H or C;alkyl; or

two occurrences of I, together with the carbon atom to which they are attached, form a 3-4

membered optionally substituted carbocyclic ring;
kisOor1;

M and L are a C,_galiphatic, wherein up to three methylene units are optionally replaced with -O-

, -NR-, -C(O)-, or -S(0),-, each M and L is optionally substituted with 0-3 occurrences of J"M;

J™ is independently halo, -CN, or a C_qaliphatic chain, wherein up to two methylene units of

the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;

W is independently a 3-7 membered fully saturated, partially unsaturated, or aromatic
monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur; or an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring
having 0-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;

wherein W is optionally substituted with 0-5 occurrences of J';
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7V is independently -CN, halo, -CF;; a Ci4aliphatic wherein up to two methylene units are
optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-; or a 3-6 membered non-aromatic ring

having 0-2 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;

R? is H; halo; -CN; NH,; a Cialkyl optionally substituted with 0-3 occurrences of fluoro; or a
Ci.zaliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally

replaced with -O-, -NR-, -C(O)-, or —=S(O),;

R’ is H; halo; C;4alkyl optionally substituted with 1-3 occurrences of halo; Cs4cycloalkyl; 3-4
membered heterocyclyl; -CN; or a Cy.zaliphatic chain, wherein up to two methylene units of the

aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(0O),;

20
RYis , wherein Ring A is a 3-7 membered fully saturated, partially unsaturated,
or aromatic monocyclic ring having 1-3 heteroatoms selected from the group consisting of
oxygen, nitrogen, and sulfur; or an 7-12 membered fully saturated, partially unsaturated, or
aromatic bicyclic ring having 1-5 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; each R* is optionally substituted with 0-5 occurrences of J%

Ris independently—CN; halo; =0; Q2; or a C, galiphatic chain, wherein up to three methylene
units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S{(O),-; each

occurrence of J¢ is optionally substituted by 0-3 occurrences of J%; or

two occurrences of J? on the same atom, taken together with the atom to which they are joined,
form a 3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; wherein the ring formed by two occurrences of 1€ is optionally substituted

with 0-3 occurrences of JX;

two occurrences of J%, together with Ring A, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

Q” is independently a 3-7 membered fully saturated, partially unsaturated, or aromatic
monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur; or an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring

having 0-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;
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Mis independently—CN; halo; =0; »0; Q*; or a Ci.¢aliphatic chain, wherein up to three
methylene units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;

each J}is optionally substituted with 0-3 occurrences of J™; or

two occurrences of IX on the same atom, to gether with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; wherein the ring formed by two occurrences of J* is optionally substituted

with 0-3 occurrences of J; or

two occurrences of JX, together with Q7, form a 6-10 membered saturated or partially unsaturated

bridged ring system;

Q’ is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring having
0-3 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur; or an 7-12
membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur;

J¥ is independently -CN; =0; halo; or a Cjaliphatic chain, wherein up to two methylene units of

the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(0),-;

Tis independently halo, -CN; =0; -OH; a C.¢aliphatic chain, wherein up to two methylene units
of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(0),-; or a 3-6
membered non-aromatic ring having 0-2 heteroatoms selected from the group consisting of
oxygen, nitrogen, and sulfur; each occurrence of I” is optionally substituted with 0-3 occurrences

of ™: or

two occurrences of I on the same atom, together with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur; or

two occurrences of J', together with Q’, form a 6-10 membered saturated or partially unsaturated

bridged ring system;
M s independently halo or C,.¢aliphatic;
nis 0,1 or2; and
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R is independently H or C;4aliphatic.

2.

10.

I1.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R” is H.

. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R’ is M.

The compound of claim 3, or a pharmaceutically acceptable salt thereof, wherein M is a

C,saliphatic, wherein up to three methylene units are optionally replaced with -O- or -NR-

The compound of claim 4, wherein, or a pharmaceutically acceptable salt thereof, M is C.
4a1kyl, -(C1_4alky1)O(C1_3aliphatic), -(Cl_galkyl)OH, -O(C1.4a1ky1)N(CI.Zalkyl)z, -NH(C]-
salkyl), or -(Cy4alkyl)NH(C;4alkyl).

The compound of claim 5, or a pharmaceutically acceptable salt thereof, wherein M is C;.

salkyl.

The compound of any one of claims 4-6, or a pharmaceutically acceptable salt thereof,

wherein J* is halo.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R® is -

Dx-W.
The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein k is 0.
The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein k is 1.

The compound of claim 10, wherein L is a C_galiphatic, or a pharmaceutically acceptable

salt thereof, wherein up to three methylene units are optionally replaced with -O- or -NR-,
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12.

13.

14.

I5.

16.

17.

18.

The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein L is -O-

, -O(Caliphatic)-, or -NR(C_salkyl)-.

The compound of any one of claims 8-12, or a pharmaceutically acceptable salt thereof,
wherein W is a 3-7 membered fully saturated, partially unsaturated, or aromatic
monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur.

The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein W is a

3-7 membered heterocyclyl.

The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein W is

pyrrolidinyl, piperidinyl, piperazinyl, oxetanyl, or azetidinyl.

The compound of any one of claims 8-12, or a pharmaceutically acceptable salt thereof,
wherein W is a 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic
ring having 0-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and

sulfur.

The compound of any one of claims 8-16, or a pharmaceutically acceptable salt thereof,

wherein JV is selected from Cysalkyl or CF;.

A compound of formula I-A:
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N O P
N7 N7 RS
N H R
g\—//N
R1

I-A

or a pharmaceutically acceptable salt thereof, wherein:
R'is fluoro, chloro, or —C(J I)ZCN;
J' is independentlyH or Calkyl; or

two occurrences of J! stogether with the carbon atom to which they are attached, form a 3-4

membered optionally substituted carbocyclic ring;

R%is H; halo; -CN; NHjy; a C;.;alkyl optionally substituted with 0-3 occurrences of fluoro; or a
C,.zaliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally
replaced with -O-, -NR-, -C(O)-, or —S(O),;

R is H; halo; Ci4alkyl optionally substituted with 1-3 occurrences of halo; Cs.4cycloalkyl; -CN;
or a Cysaliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally
replaced with -O-, -NR-, -C(O)-, or —S(O)y;

R*is , wherein Ring A is independently selected from a 3-7 membered fully
saturated, partially unsaturated, or aromatic monocyclic ring having 1-3 heteroatoms selected
from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturated, partially unsaturated, or
aromatic bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R*

is optionally substituted with 0-5 occurrences of J<;

J9 is independently —CN; halo; =O; Q7 or a C;.galiphatic chain, wherein up to three methylene
units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-; each

occurrence of J9 is optionally substituted by 0-3 occurrences of J%; or

417




two occurrences of J< on the same atom, taken together with the atom to which they are joined,
form a 3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen,and sulfur; wherein the ring formed by two occurrences of ¢ is optionally substituted

with 0-3 occurrences of J*; or

two occurrences of J<, together with Ring A, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

Q? is independently a 3-7 membered fully saturated, partially unsaturated, or aromatic
monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sulfur; or an 7-12
membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur;

Ris independently —CN; halo; =0O; —»0O; Q3; or a Cyaliphatic chain, wherein up to three
methylene units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),~;

each J}is optionally substituted with 0-3 occurrences of I™; or

two occurrences of J* on the same atom, together with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; wherein the ring formed by two occurrences of I* is optionally substituted

with 0-3 occurrences of J%; or

two occurrences of J¥, together with Q?, form a 6-10 membered saturated or partially unsaturated

bridged ring system;

Q’ is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring having
0-3 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur; or an 7-12
membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur;

Xis independently -CN; =O; halo; or a Cy.4aliphatic chain, wherein up to two methylene units of

the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;

J' is independently halo, -CN; =0; a C_saliphatic chain, wherein up to two methylene units of

the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-~, or -S(O),-; or a 3-6 membered
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non-aromatic ring having 0-2 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur; each occurrence of J* is optionally substituted with 0-3 occurrences of F*:;

or

two occurrences of J* on the same atom, to gether with the atom to which they are joined, form a

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; or

two occurrences of J7, together with Q°, form a 6-10 membered saturated or partially unsaturated

bridged ring system;

™ is independently halo or C,_saliphatic;
R is independently H or C;saliphatic; and
nis0, 1 or2.

19. A compound having the formula I-A:

NH, O /N| R®
N N7 RS
N/ H R4
R
I-A

or a pharmaceutically acceptable salt thereof, wherein:
R! is fluoro, chloro, or —C(J ])ZCN;

J' is independently H or Cyalkyl; or

two occurrences of J' ,together with the carbon atom to which they are attached, form a 3-4

membered optionally substituted carbocyclic ring;

R? is H; halo; -CN; NH,; a Ci2alkyl optionally substituted with 0-3 occurrences of fluoro; or a

C.;aliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally

replaced with -O-, -NR-, -C(O)-, or —S(O),;
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R is H; halo; C,4alkyl optionally substituted with 1-3 occurrences of halo; C;.4cycloalkyl; -CN;
or a Cyaliphatic chain, wherein up to two methylene units of the aliphatic chain are optionaily

replaced with -O-, -NR-, -C(0O)-, or —=S(O),;

20
R is , wherein Ring A is a 3-7 membered fully saturated, partially unsaturated, or
aromatic monocyclic ring having 1-3 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; or a 7-12 membered fully saturated, partially unsaturated, or aromatic
bicyclic ring having 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and

sulfur; each R? is optionally substituted with 0-5 occurrences of J%;

ARED independently—CN; halo; =0; Qz; or a C;galiphatic chain ,wherein up to three methylene
units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-; each

occurrence of J9 is optionally substituted by 0-3 occurrences of J%; or

two occurrences of J° on the same atom, taken together with the atom to which they are joined,
form a 3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; wherein the ring formed by two occurrences of J9 is optionally substituted

with 0-3 occurrences of J%; or

two occurrences of J together with Ring A, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

Q%is independently a 3-7 membered fully saturated, partially unsaturated, or aromatic
monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur; or an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring

having 0-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;

J® is independently ~CN; halo; =0; Q>; or a Cy_aliphatic chain, wherein up to three methylene
units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-; each I} is

optionally substituted with 0-3 occurrences of JT; or

420




two occurrences of J® on the same atom, together with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; wherein

the ring formed by two occurrences of J® is optionally substituted with 0-3 occurrences of J*; or
P y

two occurrences of JX, together with Q?, form a 6-10 membered saturated or partially unsaturated

bridged ring system;

Q’ is independently a 3-7 membered fully saturated, partially unsaturated, or aromatic
monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen, nitrogen,
and sulfur; or an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring

having 0-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;

7% is independently -CN; halo; or a Cjsaliphatic, chain wherein up to two methylene units of the

aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-;

1T is independently -CN; =0; -OH; a C,.¢aliphatic chain, wherein up to two methylene units of
the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(O),-; or a 3-6 membered
non-aromatic ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; each occurrence of I” is optionally substituted with 0-3 occurrences of J¥;

or

two occurrences of JT on the same atom, together with the atom to which they are joined, form a

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur;

two occurrences of I', together with Q°, form a 6-10 membered saturated or partially unsaturated

bridged ring system;
™ is independently halo or C;.¢aliphatic;
nisQ, 1 or2; and

R is independently H or C, 4aliphatic.

20. A compound having the formula I-A:
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‘00 D
N R4
%\ //N
R1
I-A

or a pharmaceutically acceptable salt thereof, wherein:
R!is fluoro, chioro, or —C(J l)2CN;
J!is independently H or C;.,alkyl; or

two occurrences of ' together with the carbon atom to which they are attached, form an

optionally substituted 3-4 membered carbocyclic ring;
R? is H; chloro; NHy; or a Calkyl optionally substituted with fluoro;

R? is H; chloro; fluoro; Ci4alkyl optionally substituted with 1-3 occurrences of halo; Cs.

scycloalkyl; or -CN;

20
R is , wherein Ring A is a 3-7 membered fully saturated, partially unsaturated, or
aromatic monocyclic ring having 1-3 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; or a 7-12 membered fully saturated, partially unsaturated, or aromatic

bicyclic ring having 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and

sulfur; each R* is optionally substituted with 0-5 occurrences of J%;

s independently halo; =0; Q2; or a Cjgaliphatic chain, wherein up to two methylene units of
the aliphatic chain are optionally replaced with -O-, -NR-, -S-, -C(O)-, or -S(O),-; each

occurrence of J is optionally substituted by 0-3 occurrences of J¥; or

two occurrences of J? on the same atom, taken together with the atom to which they are joined,

form a 3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
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nitrogen, and sulfur; wherein the ring formed by two occurrences of J is optionally substituted

with 0-3 occurrences of J; or

two occurrences of J, together with Ring A, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

Q” is independently selected from a 3-7 membered fully saturated, partially unsaturated, or
aromatic monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; or an 8-12 membered fully saturated, partially unsaturated, or aromatic
bicyclic ring having 0-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and

sulfur;

J® is independently halo; =O; O; a 3-7 membered fully saturated, partially unsaturated, or
aromatic monocyclic ring having 0-3 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; or a Cj4aliphatic chain, wherein up to two methylene units of the aliphatic
chain are optionally replaced with -O-, -NR-, -S-, -C(O)-, or -S(O),-; each I} is optionally

substituted with 0-3 occurrences of JT; or

two occurrences of J® on the same atom, together with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,
nitrogen, and sulfur; wherein the ring formed by two occurrences of I* is optionally substituted

with 0-3 occurrences of JX; or

two occurrences of JX, together with Q?, form a 6-10 membered saturated or partially unsaturated

bridged ring system;

J* is independently halo or a C,aliphatic chain, wherein up to two methylene units of the

aliphatic chain are optionally replaced with -O-, -NR-, -S-, -C(0)-, or -S(O),~; or

1" is independently a C)_galiphatic or a 3-6 membered non-aromatic ring having 0-2 heteroatoms
selected from the group consisting of oxygen, nitrogen, and sulfur; each occurrence of " is

optionally substituted with 0-3 occurrences of I™;
™ is independently halo or Cy_galiphatic;
nis 1 or2; and
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R is independently H or Cy4aliphatic.

21.

22,

23.

24.

25.

26.

217.

28.

29.

30.

The compounds of any one of claims 1-20, or a pharmaceutically acceptable salt thereof,

wherein R! is fluoro.

The compounds of any one of claims 1-20, wherein R'is —CH,CN, ~-C(CH3)>,CN or —
CH(C].zalkyl)CN.

The compound of any one of claims 1-20, or a pharmaceutically acceptable salt thereof,

. 1.
wherein R’ is chloro.

The compound of any one of claims 1-19 or 21-23, or a pharmaceutically acceptable salt

thereof, wherein RZis —CF;, -NH(Calkyl), chloro, or H.
The compound of claim 24, or a pharmaceutically acceptable salt thereof, wherein R*is H.

The compound of claim 24, or a pharmaceutically acceptable salt thereof, wherein R is -

chloro.

The compound of any one of claims 1-26, or a pharmaceutically acceptable salt thereof,

wherein R? is H, chloro, fluoro, CHF>, -CN, cyclopropyl, or C;salkyl.

The compound of claim 27, or a pharmaceutically acceptable salt thereof, wherein R*isH,

chloro, or fluoro.
The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein R?is H.

The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein R?is

chloro.
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31. The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein R is

fluoro.

32. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein Ring A
is a is a 3-7 membered fully saturated, partially unsaturated, or aromatic monocyclic ring

having 1-3 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur.

33. The compound of claim 32, or a pharmaceutically acceptable salt thereof, wherein Ring A

is a 3-7 membered heterocyclyl.

34. The compound of claim 33, or a pharmaceutically acceptable salt thereof, wherein Ring A
is pyrrolidinyl, piperidinyl, azepanyl, pyrazolidinyl, isoxazolidinyl, oxazolidinyl,
thiazolidinyl, imidazolidinyl, piperazinyl, morpholinyl, thiomorpholinyl, 1,3-oxazinanyl,
1,3-thiazinanyl, dihydropyridinyl, dihydroimidazolyl, 1,3-tetrahydropyrimidinyl,
dihydropyrimidinyl, 1,4-diazepanyl, 1,4-oxazepanyl, 1,4-thiazepanyl, or azetidinyl.

35. The compound of claim 34, or a pharmaceutically acceptable salt thereof, wherein Ring A
is piperidinyl, piperazinyl, 1,4-diazepanyl, thiomorpholinyl, pyrrolidinyl, azepanyl,

morpholinyl.

36. The compound of claim 35, or a pharmaceutically acceptable salt thereof, wherein Ring A

is independently selected from piperazinyl or piperidinyl.

37. The compound of claim 32, or a pharmaceutically acceptable salt thereof, wherein Ring A

is a 5 membered heteroaryl.

38. The compound of claim 37, or a pharmaceutically acceptable salt thereof, wherein Ring A

is pyrrolyl, imidazolyl, pyrazolyl, 1,2,3-triazolyl, or 1,2,4-triazolyl.
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39.

40.

41.

42.

43.

44,

45.

46.

The compound of claim 38, or a pharmaceutically acceptable salt thereof, wherein Ring A

is pyrazolyl or imidazolyl.

The compound of claim 32, or a pharmaceutically acceptable salt thereof, wherein Ring A
is an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring

having 1-5 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur.

The compound of claim 40, or a pharmaceutically acceptable salt thereof, wherein Ring A
is octahydropyrrolo[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[ 1,2-a]pyridinyl,
octahydro-1H-pyrazino[1,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[1,5-a]pyrazinyl, 2,5-
diazabicyclo[4.1.0]heptane, or octahydropyrazino[2,1-¢][1,4]Joxazinyl.

The compound of any one of claims 32-39, or a pharmaceutically acceptable salt thereof,
wherein J? is C)_galiphatic chain, wherein up to two methylene units of the aliphatic chain

are optionally replaced with -O-, -NR-, or -C(O)-.

The compound of any one of claims 32-39, or a pharmaceutically acceptable salt thereof,
wherein I is independently -O-, -C(O)-, -S(O),-, C4alkyl, -(Co4alkyl)NH,, -(C,.
4alkyl)NH(C,j.4alkyl), -(Co4alkyl)N(C,4alkyl)y, -(Coaalkyl)OH, -(Co4alkyl)O(C,4alkyl), -
C(O)OH, -S(0);N(Ci.3alkyl)-, -C(O)(Cj4alkyl)-, -(O)C(C4alkyl)N(C,.alkyl), , or -
C(O)O(Cj4alkyl).

The compound of claim 43, or a pharmaceutically acceptable salt thereof, wherein J? is
C4alkyl, -O-, or -C(O)- .

The compound of any one of claims 32-41, or a pharmaceutically acceptable salt thereof,

wherein J? is Q.

The compound of claim 45, or a pharmaceutically acceptable salt thereof, wherein Q” is a
3-7 membered heterocyclyl or carbocyclyl; the heterocyclyl having 1-3 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur.
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47.

48.

49.

50.

51.

52.

53.

54.

55.

The compound of claim 46, or a pharmaceutically acceptable salt thereof, wherein Q° is
independently oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, cyclopropyl, azetidinyl,
pyrrolidinyl, piperazinyl, cyclobutyl, thiomorpholinyl, or morpholinyl.

The compound of claim 47, or a pharmaceutically acceptable salt thereof, wherein Q is

independently selected from oxetanyl, tetrahydropyranyl, or tetrahydrofuranyl.

The compound of claim 48, or a pharmaceutically acceptable salt thereof, wherein Q” is

oxetanyl.

The compound of claim 45, or a pharmaceutically acceptable salt thereof, wherein Q* is a
7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5

heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur.

The compound of claim 50, or a pharmaceutically acceptable salt thereof, wherein Q2 is
independently 5,6,7,8-tetrahydroimidazo[ 1,5-alpyrazinyl or 5,6,7,8-
tetrahydroimidazo[1,2-a]pyrazinyl.

The compound of any one of claims 32-36, or a pharmaceutically acceptable salt thereof,

wherein two occurrences of <, together with Ring A, form a bridged ring system.

The compound of any one of claims 32-41, or a pharmaceutically acceptable salt thereof,

wherein J? is =O.

The compound of any one of claims 42-52, or a pharmaceutically acceptable salt thereof,
wherein J® is a 3-6 membered heterocyclyl having 1-3 heteroatoms selected from the

group consisting of oxygen, nitrogen, and sulfur.

The compound of claim 54, or a pharmaceutically acceptable salt thereof, wherein J® is

independently oxetanyl, piperadinyl, azetidinyl, piperazinyl, pyrrolidinyl, or morpholinyl.
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56. The compound of claim 55, or a pharmaceutically acceptable salt thereof, wherein J® is a

piperazinyl.

57. The compound of any one of claims 42-52, or a pharmaceutically acceptable salt
thereof, wherein J® is independently halo, =0, -OH, C4alkyl, -(Cg4alkyl)N(C/_4alkyl)s, or -
(Co4alkyl)O(C).4alkyl).

58. The compound of any one of claims 45-52, or a pharmaceutically acceptable salt
thereof, wherein two occurrences of J® on the same atom, together with the atom to which
they are joined, form a 3-6 membered aromatic or non-aromatic ring having 0-2 heteroatoms

selected from oxygen, nitrogen, or sulfur.

59. The compound of claim 58, or a pharmaceutically acceptable salt thereof, wherein J® is

independently oxetanyl or azetidinyl.

60. The compound of any one of claims 45-47, or a pharmaceutically acceptable salt

thereof, wherein two occurrences of J*, together with Q?, form a bridged ring system.
61. The compound of claim 56, or a pharmaceutically acceptable salt thereof, wherein I is
a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from the group

consisting of oxygen, nitrogen, and sulfur.

62. The compound of claim 61, or a pharmaceutically acceptable salt thereof, wherein J” is

oxetanyl.

63. The compound of claim 1 having formula I-A-1:

428




N N
ML
4 N~ RS
1
O)\R5
I-A-1

or a pharmaceutically acceptable salt thereof, wherein:

R’ is Ci4aliphatic, a 3-6 membered cycloalkyl, or a 3-6 membered heterocyclyl having 1-

2 heteroatoms selected from the group consisting of oxygen and sulfur;

R¥is Hor Cisalkyl; or

R’ and R®, taken together with the atoms to which they are bound, form a 5-6 membered
non-aromatic ring having 1-2 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur.

64. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R is

fluoro.

65. The compound of claim 64, or a pharmaceutically acceptable salt thereof, wherein R is

Cj4aliphatic.

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

methyl or ethyl.

67. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R° is

a 3-6 membered cycloalkyl.
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68. The compound of claim 67, or a pharmaceutically acceptable salt thereof, wherein R is

cyclopropyl.

69. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R® is

a 3-6 membered heterocyclyl having 1-2 heteroatoms selected from oxygen or sulfur.

70. The compound of claim 69, or a pharmaceutically acceptable salt thereof, wherein R® is

tetrahydrofuranyl or oxetanyl.

71. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R’
and R®, taken together with the atoms to which they are bound, form a 5-6 membered non-
aromatic ring having 1-2 heteroatoms selected form the group consisting of oxygen,

nitrogen, and sulfur.

72. The compound of claim 71, or a pharmaceutically acceptable salt thereof, wherein the

ring formed by R’ and R? is a five-membered ring.

73. The compound of claim 71, or a pharmaceutically acceptable salt thereof, wherein the

ring formed by R’ and R® is a six-membered ring.

74. A compound, wherein the compound is:
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1-N-288 1-N-289 I-N-290
or a pharmaceutically acceptable salt thereof.

75. A compound of formula I-B:

NH, 0 N |
[/
N~ N Rs
N N
§\_//N oL
Ry
07 “NL'L2

or a pharmaceutically acceptable salt thereof, wherein:
R! is fluoro, chloro, or -C({J I)ZCN;
1! is independently H or C;.alkyl; or

two occurrences of I' ,together with the carbon atom to which they are attached, form an

optionally substituted 3-4 membered carbocyclic ring;
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R? is H; chloro; fluoro; Cj4alkyl optionally substituted with 1-3 occurrences of halo; C;.
scycloalkyl; -CN; or a Cy.zaliphatic chain wherein up to two methylene units of the aliphatic
chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(O),;

L' is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from the
group consisting of oxygen nitrogen, and sulfur; or a Cyaliphatic chain, wherein up to two
methylene units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(0),;
each L' is optionally substituted with C;4aliphatic; -CN; halo; -OH; or a 3-6 membered non-
aromatic ring having 0-2 heteroatoms selected from the group consisting of oxygen, nitrogen,

and sulfur;

L7 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from the
group consisting of oxygen nitrogen, and sulfur; or a C;_saliphatic chain wherein up to two
methylene units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(O),;
each L? is optionally substituted with C,4aliphatic; -CN; halo; -OH; or a 3-6 membered non-
aromatic ring having 0-2 heteroatoms selected from the group consisting of oxygen, nitrogen,

and sulfur; or

L' and L%, together with the nitrogen to which they are attached, form a Ring D; Ring D is

optionally substituted with 0-5 occurrences of J;

Ring D is a 3-7 membered heterocyclyl ring having 1-2 heteroatoms selected from the group
consisting of oxygen, nitrogen, and sulfur; or an 7-12 membered fully saturated or partially
unsaturated bicyclic ring having 1-5 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur;

JC is independently halo; -N(R®),; a 3-6 membered carbocycyl; a 3-6 membered heterocyclyl
having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a C,4alkyl chain wherein up
to two methylene units of the alkyl chain are optionally replaced with -O-, -NR-, -C(O)-, or —

S(0).; each JC is optionally substituted with 0-2 occurrences of J¥.

two occurrences of J on the same atom, together with the atom to which they are joined, form a
3-6 membered ring having 0-2 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur;
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two occurrences of I, together with Ring D, form a 6-10 membered saturated or partially

unsaturated bridged ring system,;

J¥ is independently a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur;

1’ is independently H; chloro; fluoro; Cyalkyl optionally substituted with 1-3 occurrences of
halo; -CN; or a C;saliphatic chain, wherein up to two methylene units of the aliphatic chain are

optionally replaced with -O-, -NR-, -C(O)-, or —S(O),;
nis 0, 1, or 2; and
R and R° are H or C;4alkyl.

76. A compound o formula I-B:

or a pharmaceutically acceptable salt thereof, wherein:
R! is fluoro, chloro, or —~C(J").CN;
s independently H or C,,alkyl; or

two occurrences of J' jtogether with the carbon atom to which they are attached, form an

optionally substituted 3-4 membered carbocyclic ring;

R? is H; chloro; fluoro; Ci.4alkyl optionally substituted with 1-3 occurrences of halo; C;.
scycloalkyl; -CN; or a Cyaliphatic chain wherein up to two methylene units of the aliphatic

chain are optionally replaced with -O-, -NR-, -C(O)-, or —=S(O),;
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L' is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a C_saliphatic chain wherein up to two methylene units of the
aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —=S(O)y; each L' is optionally
substituted with Cj_saliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2

heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;

L% is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a C_saliphatic chain wherein up to two methylene units of the
aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —=S(O)y; each L? is optionally
substituted with Cy4aliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2

heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur; or

L' and L% together with the nitrogen to which they are attached, form a Ring D; Ring D is

optionally substituted with 0-5 occurrences of J%;
Lis independently H; C,_;aliphatic; or CN;

Ring D is a 3-7 membered heterocyclyl ring having 1-2 heteroatoms selected from oxygen,
nitrogen or sulfur; or an 7-12 membered fully saturated or partially unsaturated bicyclic ring

having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur;

3 is independently halo; -CN; -N(R®),; =0; a 3-6 membered carbocycyl; a 3-6 membered
heterocyclyl having 1-2 heteroatoms selected from the group consisting of oxygen nitrogen, and
sulfur; or a Ci4alkyl chain, wherein up to two methylene units of the alkyl chain are optionally
replaced with -O-, -NR-, -C(O)-, or —S(O)y; each J° is optionally substituted with 0-2

K
occurrences of J.

two occurrences of J on the same atom, together with the atom to which they are joined, form a

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur;

two occurrences of J¢, together with Ring D, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

J¥ is independently a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur;
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nis 0, 1, or 2; and

R and R° are H or C,_salkyl.

77. A compound of represented by the following structural formula:

NH2 (o] /NI
A

N N
R1
O "NLL2

or a pharmaceutically acceptable salt thereof, wherein:
R' is fluoro, chloro, or —C(J'),CN;
J' is independently H or C;.alkyl; or

two occurrences of J' together with the carbon atom to which they are attached, form an

optionally substituted 3-4 membered carbocyclic ring;

R’ is H; chloro; fluoro; C;4alkyl optionally substituted with 1-3 occurrences of halo; Cs.
scycloalkyl; -CN; or a Cysaliphatic chain wherein up to two methylene units of the aliphatic
chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(O),;

L' is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from
oxygen nitrogen or sulfur; or a C_galiphatic chain, wherein up to two methylene units of the
aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or —S(O)n; each L' is optionally
substituted with C;.aliphatic; ~-CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2

heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur;

L? is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from the
group consisting of oxygen nitrogen, and sulfur; or a C,_galiphatic chain wherein up to two
methylene units of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or =S(O)x;
each L% is optionally substituted with C,aliphatic; -CN; halo; -OH; or a 3-6 membered non-
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aromatic ring having 0-2 heteroatoms selected from the group consisting of oxygen, nitrogen,

and sulfur; or

L' and L%, together with the nitrogen to which they are attached, form a Ring D; Ring D is

optionally substituted with 0-5 occurrences of J G,

Ring D is a 3-7 membered heterocyclyl ring having 1-2 heteroatoms selected from the group
consisting of oxygen, nitrogen, and sulfur; or an 7-12 membered fully saturated or partially
unsaturated bicyclic ring having 1-5 heteroatoms selected from the group consisting of oxygen,

nitrogen, or sulfur;

1% is independently halo; -N(R®),; a 3-6 membered carbocycyl; a 3-6 membered heterocyclyl
having 1-2 heteroatoms selected from the group consisting of oxygen nitrogen, and sulfur; or a
C.4alkyl chain, wherein up to two methylene units of the alkyl chain are optionally replaced with

-0-, -NR-, -C(O)-, or —S(O)y; eachJ Y is optionally substituted with 0-2 occurrences of J*.

two occurrences of J° on the same atom, together with the atom to which they are joined, form a

3-6 membered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur;

two occurrences of J9, together with Ring D, form a 6-10 membered saturated or partially

unsaturated bridged ring system;

J¥ is independently a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms

selected from the group consisting of oxygen, nitrogen, and sulfur;
nis 0,1, or2; and

R and R° are H or C.4alkyl.

78. A compound represented by the following structural formula:

NH2 (@] /N |
NN
N

N
R1
07 TNL'L?

or a pharmaceutically acceptable salt thereof, wherein:
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R! is fluoro, chloro, or ~C(J'),CN;
7! is independentlyH or Cj.alkyl; or

two occurrences of J' together with the carbon atom to which they are attached, form an

optionally substituted 3-4 membered carbocyclic ring;

R? is H; chloro; fluoro; Ci4alkyl optionally substituted with 1-3 occurrences of halo; C;.

scycloalkyl; or -CN;
L'is an optionally substituted C;.¢aliphatic;
L?is an optionally substituted C,.saliphatic; or

L' and L%, together with the nitrogen to which they are attached, form a Ring D; Ring D is

optionally substituted with 0-5 occurrences of J%;

Ring D is a 3-7 membered heterocyclyl ring having 1-2 heteroatoms selected from the group
consisting of oxygen, nitrogen, and sulfur; or an 8-12 membered fully saturated or partially
unsaturated bicyclic ring having 0-5 heteroatoms selected from the group consisting of oxygen,

nitrogen, and sulfur;
1€ is independently Cialkyl , -N(R°®),, or a 3-5 membered carbocycyl; or

two occurrences of I, together with Ring D, form a 6-10 membered saturated or partially

unsaturated bridged ring system; and

R?is H or C4alkyl.

79. The compound of any one of claims 75,76, and 77, wherein R' is fluoro.
80. The compound of any one of claims 75,76, and 77, wherein R' is ~CH,CN.

81. The compound of any one of claims 75,76, and 77, wherein R! is chloro.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

The compound of any one of claims 75, 76, 77, 79, and 80, wherein R3is H, chloro,
fluoro, cyclopropyl, or C;4alkyl.

The compound of claim 82, wherein R? is H, chloro, or fluoro.

The compound of claim 82, wherein R® is H.

The compound of claim 82, wherein R is chloro.

The compound of claim 82, wherein R’ is fluoro.

The compound of any one of claims 83-86, wherein L' and L? are H; -(Cy.3alkyD)O(C;.
»alkyl); -(C3alkyl)N(Calkyl),; Ciaalkyl; azetidinyl; piperidinyl; oxetanyl; or
pyrrolidinyl.

The compound of any one of claims 79-86, wherein L' and L2, to gether with the nitrogen

to which they are attached, form Ring D.

The compound of claim 88, whererein Ring D is a 3-7 membered heterocyclyl ring having

1-2 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur.

The compound of claim 89, wherein Ring D is piperazinyl, piperidinyl, morpholinyl,
tetrahydopyranyl, azetidinyl, pyrrolidinyl, or 1,4-diazepanyl.

The compound of claim 90, wherein Ring D is piperazinyl, piperidinyl, 1,4-diazepanyl,
pyrrolidinyl or azetidinyl.

The compound of claim 91, wherein Ring D is piperazinyl or piperidinyl.
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93.

94.

95.

96.

97.

98.

99.

The compound of claim 88, wherein Ring D is an 8-12 membered fully saturated or
partially unsaturated bicyclic ring having 0-5 heteroatoms selected from oxygen, nitrogen,

or sulfur.

The compound of claim 93, wherein Ring D is octahydropyrrolo[1,2-a]pyrazine or
octahydropyrolo[3,4-c]pyrrole.

The compound of any one of claims 89-94, wherein I¢is halo, C,alkyl, -O(C,.salkyl), Cs.
«cycloalkyl, a 3-6 membered heterocyclyl, -NH(C1.zalkyl), -OH, or -N(C.4alkyl),.

The compound of claim 95, wherein J° is methyl, -N(C,4alkyl),, ethyl, -O(Cy.salkyl),
cyclopropyl, oxetanyl, cyclobutyl, pyrrolidinyl, piperidinyl, or azetidinyl.

The compound of claim 96, wherein J9 is methyl. -O(Csalkyl), oxetanyl, pyrrolidinyl,
piperidinyl, or azetidinyl.

The compound of claim 97, wherein J° is methyl.

The compound of any one of claims 90-93, wherein two occurrences of 36 together with

Ring D, form a 6-10 membered saturated or partially unsaturated bridged ring system.

100. The compound of claim 99, wherein the bridged ring system is 1,4-

diazabicyclo[3.2.2]nonane, 1,4-diazabicyclo[3.2.1]octane, or 2,5-
diazabicyclo[2.2.1]heptane.

101. The compounds of any one of claims 89-92, wherein two occurrences of J on the same

atom, together with the atom to which they are joined, form a 3-6 membered ring having

0-2 heteroatoms selected from the group consisting of oxygen, nitrogen, and sulfur.

102. The compound of claim 101, wherein the ring formed by the two occurrences of J % on

the same atom is selected from oxetanyl or cyclopropyl.
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103. A compound, wherein the compound is::

I-G-3

I-G-2

I-G-1

I-G-6

I-G-5

I-G-4

I-G-9

I-G-8

I-G-7
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I-G-12

I-G-11

I-G-10

I-G-15

I-G-14

I-G-13

I-G-18

I-G-16
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I-G-21

I-G-20

I-G-19

I-G-24

I-G-23

I-G-22

I-G-27

I-G-26

I-G-25

470



I-G-30

1-G-29

I-G-28

I-G-33

I-G-32

I-G-31

I-G-35

I-G-34
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I-G-38

I-G-36

I-G-41

1I-G-40

I-G-44

I-G-42
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I-G-47

S
HoN
&
O
r
0
I-G-49

: s O o
@YﬁYm . WM@N@V
..... . 2 . «lN\...._
%_ o0 o ¥oty

I-G-52
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I-G-51

I-G-50



I-G-55

I-G-54

I-G-53

@MQJA
N@MNQJMb

I-G-57

I-G-56

I-G-59

I-G-58
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I-G-61

I-G-60

I-G-64

I-G-63

I-G-62

1-G-67

1-G-66

1-G-65
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I-G-69

I-G-68

I-G-72

I-G-71

I-G-70

I-G-75

I-G-74

I-G-73
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I-G-78

I-G-77

I-G-76

©

é%{
o
X

I-G-83

477

1-G-82

I-G-81



I-G-86

I-G-85

I-G-84

I-G-88

I-G-87

1-G-91

I-G-90

I-G-89
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I-G-98 I-G-99

or a pharmaceutically acceptable salt thereof.

104. A pharmaceutical composition comprising a compound of any one of claims 1-103, 215,
218, and 220, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.

105. A compound of any one of claims 1-103, 215, 218, and 220, or a pharmaceutically

acceptable salt thereof, for use in the treatment of cancer in a patient.
106. The compound for use according to claim 105, or a pharmaceutically acceptable salt

thereof, in combination with a DNA-damaging agent agent, wherein the DNA-damaging

agent is used together with said compound as a single dosage form or separately from said
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compound as part of a multiple dosage form; and wherein said DNA-damaging agent is

appropriate for the disease being treated.

107. The compound for use according to claim 106, or a pharmaceutically acceptable salt

thereof, wherein said DNA-damaging agent is chemotherapy or radiation treatment.

108. The compound for use according to claim 106, or a pharmaceutically acceptable salt
thereof, wherein said DNA-damaging agent is ionizing radiation, radiomimetic
neocarzinostatin, a platinating agent, a Topo I inhibitor, a Topo II inhibitor, an

antimetabolite, an alkylating agent, an alkyl sulphonate, or an antibiotic.

109. The compound for use according to claim 108, or a pharmaceutically acceptable salt
thereof, wherein said DNA-damaging agent is ionizing radiation, a platinating agent, a
Topo I inhibitor, a Topo II inhibitor, an antimetabolite, an alkylating agent, or an alkyl

sulphonate.

110. The compound for use according to claim 108, or a pharmaceutically acceptable salt
thereof, wherein said DNA-damaging agent is ionizing radiation, a platinating agent, a

Topo I inhibitor, a Topo II inhibitor, or an antibiotic.

111. The compound for use according to claim 109, or a pharmaceutically acceptable salt
thereof, wherein said platinating agent is Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin,

Lobaplatin, Triplatin Tetranitrate, Picoplatin, Satraplatin, ProLindac, or Aroplatin.

112. The compound for use according to claim 111, or a pharmaceutically acceptable salt
thereof, wherein said platinating agent is Cisplatin, Oxaliplatin, Carboplatin, Nedaplatin,
or Satraplatin.

113. The compound for use according to claim 110, or a pharmaceutically acceptable salt

thereof, wherein said DNA-damaging agent is a platinating agent or ionizing radiation.
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114. The compound for use according to claim 224, or a pharmaceutically acceptable salt

thereof, wherein the antimetabolite is gemcitabine.

115. The compound for use according to claim 109, or a pharmaceutically acceptable salt

thereof, wherein the DNA-damaging agent is ionizing radiation.

116. The compound for use according to claim 109, or a pharmaceutically acceptable salt
thereof, wherein the DNA-damaging agent is a platinating agent selected from the group

consisting of cisplatin and carboplatin.

117. The compound for use according to claim 223, or a pharmaceutically acceptable salt

thereof,wherein the DNA-damaging agent is Etoposide.

118. The compound for use according to claim 225, or a pharmaceutically acceptable salt

thereof,wherein the DNA-damaging agent is Temozolomide.

119. The compound for use according to claim 109, or a pharmaceutically acceptable salt
thereof,wherein the DNA-damaging agent is one or more of the following: cisplatin,

carboplatin, gemcitabine, etoposide, temozolomide, and ionizing radiation.

120. The compound for use according to claim 119, or a pharmaceutically acceptable salt
thereof, wherein the DNA-damaging agent is one or more of the following: gemcitabine,

cisplatin or carboplatin, and etoposide.

121. The compound for use according to any one of claims 105-120, or a pharmaceutically
acceptable salt thereof,wherein said cancer is a solid tumor selected from the the group
consisting of oral cancers, cardiac cancers, lung cancers, gastrointestinal cancers,
genitourinary tract cancers, liver cancers, bone cancers, nervous system cancers,
gynecological/female cancers, skin cancers, thyroid gland cancers, and adrenal glands

cancers.
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122. The compound for use according to claim 121, or a pharmaceutically acceptable salt

thereof,wherein said cancer is a lung cancer or pancreatic cancer.

123. The compound for use according to claim 122, or a pharmaceutically acceptable salt

thereof,or a pharmaceutically acceptable salt thereof, wherein said cancer is lung cancer.

124. The compound for use according to claim 123, or a pharmaceutically acceptable salt

thereof, wherein the lung cancer is non-small cell lung cancer or small cell lung cancer.

125. The compound for use according to claim 124, or a pharmaceutically acceptable salt
thereof,wherein the lung cancer is small cell lung cancer and the DNA damaging agent is

cisplatin and etoposide.

126. The compound for use according to claim 124, or a pharmaceutically acceptable salt
thereof, wherein the lung cancer is non-small cell lung cancer and the DNA damaging

agent is gemcitabine and cisplatin.

127. The compound for use according to claim 126, or a pharmaceutically acceptable salt

thereof, wherein the non-small cell lung cancer is squamous non-small cell lung cancer.

128. The compound for use according to any one of claims 105-120, or a pharmaceutically
acceptable salt thereof, wherein said cancer is lung cancer, head and neck cancer,

pancreatic cancer, gastric cancer, or brain cancer.

129. The compound for use according to any one of claims 105-120, or a pharmaceutically
acceptable salt thereof, wherein said cancer is non-small cell lung cancer, small cell lung
cancer, pancreatic cancer, biliary tract cancer, head and neck cancer, bladder cancer,
colorectal cancer, glioblastoma, esophageal cancer, breast cancer, hepatocellular

carcinoma, Oor ovarian cancer.
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130. The compound for use according to claim 129, or a pharmaceutically acceptable salt

thereof, wherein the cancer is breast cancer, and the DNA damaging agent is cisplatin.

131. The compound for use according to claim 130, or a pharmaceutically acceptable salt

thereof, wherein the cancer is triple negative breast cancer.

132. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with a DNA damaging agent selected from the
group consisting of Gemcitabine, radiation therapy, and both Gemcitabine and radiation

therapy together for use in the treatment of pancreatic cancer.

133. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, for use in increasing the sensitivity of pancreatic cancer cells to a
cancer therapy selected from the group consisting of chemotherapy, radiation therapy, and

combinations thereof .

134. The compound for use according to claim 133, or a pharmaceutically acceptable salt

thereof, wherein the chemotherapy is gemcitabine.

135. The compound for use according to claim 133, or a pharmaceutically acceptable salt

thereof, wherein the cancer therapy is gemcitabine,

136. The compound for use according to claim 133, or a pharmaceutically acceptable salt

thereof, wherein the cancer therapy is radiation.

137. The compound for use according to claim 126, or a pharmaceutically acceptable salt

thereof, wherein the cancer therapy is gemcitabine and radiation.

138. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with gemcitabine and/or radiation for use in the

inhibition of phosphorylation of Chk1 (Ser 345) in a pancreatic cancer cell in a patient.
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139. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with chemoradiation for use in the sensitization of

pancreatic cancer cells to chemoradiation.

140. The compound for use according to claim 139, or a pharmaceutically acceptable salt

thereof, wherein the chemoradiation is gemcitabine and radiation.

141. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with radiation therapy for use in the

radiosensitization of hypoxic pancreatic cancer cells in a patient.

142. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with chemotherapy for use in the sensitization of

hypoxic pancreatic cancer cells in a patient.

143. The compound for use according to any one of claims 139-142 or a pharmaceutically
acceptable salt thereof, wherein said cancer cell is a PSN-1, MiaPaCa-2 or PancM cancer

cell.

144. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with radiation therapy and/or gemcitabine for use

in the disruption of damage-induced cell cycle checkpoints in a patient.

145. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, in combination with radiation therapy and/or gemcitabine for use
in the inhibition of repair of DNA damage by homologous recombination in a pancreatic

cancer cell in a patient.

146. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically

acceptable salt thereof, in combination with one or more of the following additional
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therapeutic agents: cisplatin or carboplatin, etoposide, and ionizing radiation for use in the

treatment of non-small cell lung cancer.

147. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically

acceptable salt thereof, for the promotion of cell death in cancer cells.

148. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, for use in the prevention of cell repair from DNA damage in a

patient.

149. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically

acceptable salt thereof, for use in the inhibition of ATR in a biological sample in vitro.

150. The compound for use according to claim 149, or a pharmaceutically acceptable salt

thereof, wherein said biological sample is a cell.

151. A compound of any one of claims 1-103, 215,218 and 220, or a pharmaceutically
acceptable salt thereof, for use in the sensitization of cells to DNA damaging agents in a

patient.

152. The compound for use according to any one of claims 105-151, or a pharmaceutically
acceptable salt thereof, wherein said cancer has defects in the ATM signaling cascade,
said cancer cells has defects in the ATM signaling cascade, or said cell is a cancer cell

having defects in the ATM signaling cascade,.

153. The compound for use according to claim 152, or a pharmaceutically acceptable salt
thereof, wherein said defect is altered expression or activity of one or more of the
following: ATM, p53, CHK2, MRE11, RADS50, NBS1, 53BP1, MDC1, H2AX,
MCPHI1/BRIT1, CTIP, and SMC1.
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154. The compound for use according to claim 152, or a pharmaceutically acceptable salt
thereof, wherein said defect is altered expression or activity of one or more of the

following: ATM, p53, CHK2, MRE11, RAD50, NBS1, 53BP1, MDCI, and H2AX.

155. The compound for use according to any one of claims 105-151, or a pharmaceutically
acceptable salt thereof, wherein said cancer expresses DNA damaging oncogenes, said
cancer cell expresses DNA damaging oncogenes, or said cell is a cancer cell expressing

DNA damaging oncogenes.

156. The compound for use according to claim 155, or a pharmaceutically acceptable salt
thereof,wherein said cancer or cancer cell has altered 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 Rb.

157. The compound for use according to any one of claims 105-151, or a pharmaceutically
acceptable salt thereof, wherein said cancer, cancer cell, or cell has a defect in a base

excision repair protein.

158. The compound for use according to claim 157, or a pharmaceutically acceptable salt
thereof, wherein the base excision repair protein is selected from the group consisting of
DNA glycosylases, AP endonucleases, DNA ligases I and III, LIG3 accessory,
polynucleotide kinases, and polynucleotide phosphatase, Poly(ADP-Ribose) Polymerases,

polymerases, endonuclease, and Aprataxin.

159. The compound for use according to claim 158 or 243, or a pharmaceutically acceptable

salt thereof, wherein the base excision repair protein is PARP1, PARP2, or PolB.

160. The compound for use according to claim 159, or a pharmaceutically acceptable salt

thereof, wherein the base excision repair protein is PARP1 or PARP2.
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161. The compound for use according to any one of claims 105-160, or a pharmaceutically
acceptable salt thereof, wherein the compound is used with an additional therapeutic
agent, wherein said additional therapeutic agent inhibits or modulates a base excision

repair protein.

162. The compound for use according to claim 161, or a pharmaceutically acceptable salt
thereof, or a pharmaceutically acceptable salt thereof, wherein the base excision repair
protein is selected from the group consisting of DNA glycosylases, AP endonucleases,
DNA ligases I and III, LIG3 accessory, polynucleotide kinases, and polynucleotide
phosphatase, Poly(ADP-Ribose) Polymerases, polymerases, endonuclease, and Aprataxin.

163. The compound for use according to claim 162, or a pharmaceutically acceptable salt

thereof, wherein the base excision repair protein is PARP1, PARP2, or PolB.

164. The compound for use according to claim 163, or a pharmaceutically acceptable salt

thereof, wherein the base excision repair protein is PARP1 or PARP2.

165. The compound for use according to any one of claims 161-164, or a pharmaceutically
acceptable salt thereof, wherein said additional therapeutic agent is Olaparib (also known
as AZD2281 or KU-0059436), Iniparib (also known as BSI-201 or SAR240550),
Veliparib (also known as ABT-888), Rucaparib (also known as PF-01367338), CEP-
9722, INO-1001, MK-4827, E7016, BMN673, or AZD2461.

166. A process for preparing a compound of formula I-A:
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or a pharmaceutically acceptable salt thereof, comprising reacting a compound of

formula 5:

or a pharmaceutically acceptable salt thereof, under suitable conditions to form an

amide bond, wherein R!, R, R, and R* are as defined in claims 1-106.

167. The process of claim 166, further comprising the step of preparing a compound of

formula 5:

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 4:
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or a pharmaceutically acceptable salt thereof, under suitable deprotection conditions,

wherein All is allyl.

168. The process of claim 167, further comprising the step of preparing a compound of

formula 4;

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 3:
NH: o
‘4
NS oAl
HN
NH,

or a pharmaceutically acceptable salt thereof, under suitable condensation conditions to

form a pyrimidine ring, wherein All is allyl.
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169. The process of claim 168, further comprising the step of preparing the compound of

formula 3:
NH, 0
’d
N7 oAl
HN
NH,

3

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 2:

0
chL oAl
HN™ NCCl
2

or a pharmaceutically acceptable salt thereof, under suitable condensation conditions to

form a pyrazole ring, wherein All is allyl.

170. The process of claim 169, further comprising the step of preparing a compound of

formula 2:
0
Nc]]\)LO,Au
HN" CCly
2

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 1:

o}

NC\)J\OAII

or a pharmaceutically acceptable salt thereof, under suitable anion condensation

conditions, wherein All is allyl.
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171. The process of claim 166, wherein R! is from halo or —CH,CN.
172. The process of claim 171, wherein R' is fluoro or chloro.

173. The process of claim 167, wherein suitable deprotection conditions comprise reacting

the compound of formula 4 with a silane in the presence of a metal catalyst.
174. The process of claim 173, wherein the silane is phenylsilane.
175. The process of claim 174, wherein the metal catalyst is a palladium catalyst.
176. The process of claim 175, wherein the metal catalyst is Pd(PPhs;)s.

177.The process of claim 167, wherein suitable deprotection conditions comprise reacting the
compound of formula 4 with an aqueous alkali.

178. The process of claim 177, wherein the aqueous alkali is LIOH, NaOH, or KOH.
179. The process of claim 168, wherein suitable condensation conditions for forming a
pyrimidine ring comprise reacting the compound of formula 3 with a 1,3-dielectrophilic

species in the presence of a solvent.

180. The process of claim 179, wherein the 1,3-dielectrophilic species is 1,3-dialdehyde or 3-
(dialkylamino)-prop-2-enal.

181. The process of any one of claims 179 or 180, wherein the solvent is DMF or DMSO.

182. The process of claim 179, wherein the 1,3-dielectrophilic species is generated in situ

from a protected 1,3-dielectrophilic species.
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183. The process of claim 182, wherein the 1,3-dielectrophilic species is generated from a

ketal in the presence of a sulfonic acid.

184. The process of claim 183, wherein the sulfonic acid is PTSA.

185. The process of claim 169, wherein suitable condensation conditions for forming a
pyrazole ring comprise reacting the compound of formula 2 with a hydrazine or hydrazine
hydrate in the presence of an aprotic solvent under basic conditions.

186. The process of claim 185, wherein the aprotic solvent is DMF.

187. The process of claim 185, wherein the basic conditions comprise reacting the compound

of formula 2 in the presence of potassium acetate or sodium acetate.

188. The process of claim 170, wherein suitable anion condensation conditions comprise 1)
reacting the compound of formula 1 with a base, in the presence of a solvent, to generate
the anion of the compound of formula 1; and 2) reacting the anion of the compound of
formula 1 with trichloroacetonitrile.

189. The process of claim 188, wherein the base is potassium acetate.

190. The process of claim 188, wherein the solvent is an alcohol.

191. The process of claim 190, wherein the solvent is isopropylalcohol.

192. A process for preparing a compound of formula I-A:
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I-A

or a pharmaceutically acceptable salt thereof, comprising reacting a compound of

formula 9:

NH, o

/N R2
NQ/QN‘QI
HN H R3

NH, R*

or a pharmaceutically acceptable salt thereof, under suitable condensation conditions to

form a pyrimidine ring, wherein R', R% R? and R* are as defined in claims 1-106.

193. The process of claim 192, further comprising the step of preparing a compound of

formula 9:

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 8:

NG 0 N R2
\/[(N/QI
3

H 4 R
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or a pharmaceutically acceptable salt thereof, under suitable condensation conditions to

form a pyrazole ring.

194. The process of claim 193, further comprising the step of preparing a compound of

O N 2
= R
NC
Ry
R? R

formula 8:

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 7:

O

NC\/[(

OH

or a pharmaceutically acceptable salt thereof, under suitable conditions to form an

amide bond.

195. A process of preparing a compound of formula I-G-32:
N

\C\o
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I-G-32

or a pharmaceutically acceptable salt thereof, comprising the step of reacting the

compound of formula 30:

with a compound of formula 25:

ZT

(J

N

<(>
25
or a pharmaceutically acceptable salt thereof, under suitable conditions to form an amide

bond.

196.The process of claim 195, further comprising the step of preparing the compound of

formula 30:
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‘4 ,,N
NI
N H .
\ ,N N
F 9

Gt
0 OH

30

by reacting the compound of formula 28:

28

or a pharmaceutically acceptable salt thereof, under suitable deprotection conditions to

form the carboxylic acid.

197.The process of claim 196, further comprising the step of preparing a compound of

formula 28:
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28

or a pharmaceutically acceptable salt thereof, by reacting the compound of formula 6a*:

NH, 0 N=N
{
N
’a ra
N=r ©
N
<,\ N Cl
F
6a*

or a pharmaceutically acceptable salt thereof, with a compound of formula 27:
N
I N
HNT N F
N

P

27

or a pharmaceutically acceptable salt thereof, under suitable conditions to form an amide

bond.
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198. The process of claim 195, wherein suitable conditions for forming the amide bond
comprise reacting the compound of formula 30 with the compound of formula 25 in the
presence of an amide coupling partner, an aprotic solvent, and a base.

199. The process of claim 198, wherein the aprotic solvent is NMP, DMF, or tetrahydrofuran.

200. The process of claim 199, wherein the aprotic solvent is tetrahydrofuran.

201. The process of claim 199, wherein the base is an aliphatic amine.

202.The process of claim 201, wherein the base is DIPEA.

203.The process of any one of claims 198-202, wherein the amide coupling partner is TBTU
or TCTU.

204.The process of claim 203, wherein the amide coupling partner is TCTU.

205.The process of claim 196, wherein suitable deprotection conditions comprise reacting the

compound of formula 28 with an acid in the presence of a solvent.

206. The process of claim 205, wherein the acid is HCI.

207.The process of claim 206, wherein the solvent is 1,4-dioxane.

208. The process of claim 197, wherein the suitable conditions for forming the amide bond
comprise reacting the compound of formula 6a* with the compound of formula 27 in an
aprotic solvent under heat.

209. The process of claim 208, wherein the aprotic solvent is NMP, pyridine, or DMF.

210. The process of claim 209, wherein the aprotic solvent is pyridine.
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211. The process of any one of claims 208, wherein the reaction is carried out at a

temperature of at least 80°C.

212. A process of preparing a compound of formula 27:
N

|\
F7 N7 NH,

2

27

or a pharmaceutically acceptable salt thereof, comprising the step of reacting a

compound of formula 26:
N

I\
F7NF B

2

26

or a pharmaceutically acceptable salt thereof, under suitable conditions to form an

amine.

213. The process of claim 212, further comprising the step of preparing a compound of

formula 26:
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N

X

26

or a pharmaceutically acceptable salt thereof, by 1) reacting a compound of formula 18:
N
=N

F7ON e

Cl
18

or a pharmaceutically acceptable salt thereof, under suitable halogen exchange

conditions to generate the compound of formula 32

N
I\
F /Br

F
32
or a pharmaceutically acceptable salt thereof, and
2) reacting the compound of formula 32:
N\
I

F /Br

F

32
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or a pharmaceutically acceptable salt thereof, with a compound of formula 22:

H
N
HCI

oK

22
or a pharmaceutically acceptable salt thereof, under suitable displacement conditions.

214. The process of claim 210, further comprising the step of preparing a compound of

formula 18:

18

or a pharmaceutically acceptable salt thereof, by reacting the compound of formula 31:

31
or a pharmaceutically acceptable salt thereof, under suitable halogenation conditions.

215. A compound I-G-32:
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1-G-32
or a pharmaceutically acceptable salt thereof.

216. A compound, wherein the compound is:

N

Gy

I-G-92

@%

N

I-G-95,
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@%

/Z+
o

1-G-96,
or a pharmaceutically acceptable salt thereof.

217. A pharmaceutical composition comprising a compound I-G-32:

j*@

N

\E\O or a pharmaceutically acceptable salt thereof;

and a pharmaceutically acceptable carrier.

218.  The compound of claim 215, wherein the compound is a pharmaceutically acceptable

salt of \E\O .

219. A pharmaceutical composition comprising the compound of claim 218 and a

pharmaceutically acceptable carrier.
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220.  The compound of claim 215, wherein the compound is compound I-G-32:

F
07N
LN
Th.
221. A pharmaceutical composition comprising the compound of claim 220, and a

pharmaceutically acceptable carrier.

222.The compound for use according to claim 109, or a pharmaceutically acceptable salt
thereof, wherein said Topo 1 inhibitor is camptothecin, topotecan, irinotecan/SN38,

rubitecan, or belotecan. [[Support: PCT claim 166]]

223.The compound for use according to claim 109, or a pharmaceutically acceptable salt
thereof, wherein said Topo II inhibitor is etoposide, Daunorubicin, Doxorubicin,
Aclarubicin, Epirubicin, idarubicin, amrubicin, pirarubicin, Valrubicin, Zorubicin, or

Teniposide. [/Support: PCT claim 166]]

224.The compound for use according to claim 109, or a pharmaceutically acceptable salt
thereof, wherein said antimetabolite is Aminopterin, Methotrexate, Pemetrexed,
Raltitrexed, Pentostatin, Cladribine, Clofarabine, Fludarabine, Thioguanine,
Mercaptopurine, Fluorouracil, Capecitabine, Tegafur, Carmofur, Floxuridine,

Cytarabine, Gemcitabine, Azacitidine, or Hydroxyurea. //Support: PCT claim 166]]

225. The compound for use according to claim 109, or a pharmaceutically acceptable salt

thereof, wherein said alkylating agent is Mechlorethamine, Cyclophosphamide,
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Ifosfamide, Trofosfamide, Chlorambucil, Melphalan, Prednimustine, Bendamustine,
Uramustine, Estramustine, Carmustine, Lomustine, Semustine, Fotemustine, Nimustine,
Ranimustine, Streptozocin, Busulfan, Mannosulfan, Treosulfan, Carboquone,
ThioTEPA, Triaziquone, Triethylenemelamine, Procarbazine, Dacarbazine,
Temozolomide, Altretamine, Mitobronitol, Actinomycin, Bleomycin, Mitomycin, or

Plicamycin. [[Support: PCT claim 166]]

226.The compound for use according to claim 222, or a pharmaceutically acceptable salt
thereof, wherein said Topo [ inhibitor is Camptothecin, Topotecan, Irinotecan/SN38, or
Rubitecan. [[Support: PCT claim 167]]

227.The compound for use according to claim 223, or a pharmaceutically acceptable salt

thereof, wherein said Topo II inhibitor is etoposide. [/Support: PCT claim 167]]

228.The compound for use according to claim 224, or a pharmaceutically acceptable salt
thereof, wherein said antimetabolite is methotrexate, pemetrexed, Thioguanine,
Fludarabine, Cladribine, Cytarabine, gemcitabine, 6-Mercaptopurine, or 5-Fluorouracil.
[[Support: PCT claim 167]]

229.The compound for use according to claim 225, or a pharmaceutically acceptable salt
thereof, wherein said alkylating agent is selected from the group consisting of nitrogen
mustards, nitrosoureas, triazenes, alkyl sulfonates, Procarbazine, and aziridines.

[[Support: PCT claim 167]]

230. The compound for use according to claim 110, or a pharmaceutically acceptable salt
thereof, wherein said antibiotic is selected from the group consisting of Hydroxyurea,
Anthracyclines, Anthracenediones, and antibiotics from the Streptomyces family.
[[Support: PCT claim 167]]

231.The compound for use according to claim 121, or a pharmaceutically acceptable salt

thereof, wherein said cancer is an oral cancer selected from the group consisting of
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buccal cavity cancers, lip cancers, tongue cancers, mouth cancers, and pharynx cancers.

[[Support: PCT claim 176]]

232.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a cardiac cancer selected from the group consisting of

sarcomas, myxomas, thabdomyomas, fibromas, lipomas, and teratomas, [{Support: PCT
claim 176]]

233.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a lung cancer selected from the group consisting of
bronchogenic carcinomas, alveolar carcinomas, bronchial adenomas, sarcomas,

lymphomas, chondromatous hamartomas, and mesotheliomas. /{Support: PCT claim

176]]

234.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a gastrointestinal cancer selected from the group
consisting of esophageal cancers, stomach cancers, pancreatic cancers, small bowel or
small intestinal cancers, large bowel or large intestinal cancers, colon cancers, colon-

rectum cancers, colorectal cancers, and rectal cancers. [/Support: PCT claim 176]]

235.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a genitourinary tract cancer selected from the group
consisting of kidney cancers, bladder and urethra cancers, prostate cancers, and testicular
cancers. [[Support: PCT claim 176]]

236.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, said cancer is a liver cancer selected from the group consisting of hepatomas,
cholangiocarcinomas, hepatoblastomas, angiosarcomas, hepatocellular adenomas,

hemangiomas, and biliary passage cancers. //Support: PCT claim 176]]
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237.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is bone cancer selected from the group consisting of
osteogenic sarcomas, fibrosarcomas, malignant fibrous histiocytomas, chondrosarcomas,
Ewing's sarcomas, malignant lymphomas of bone, multiple myelomas, malignant giant
cell tumor chordomas, osteochronfromas, benign chondromas, chondroblastomas,

chondromyxofibromas, osteoid osteomas, and giant cell tumors. //Support: PCT claim

176]]

238.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a nervous system cancer selected from the group
consisting of consisting of skull cancers, meninges cancers, brain cancers, spinal cord
cancers, neurofibromas, meningiomas, gliomas, and sarcomas. [{Support: PCT claim

176]]

239.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a gynecological cancer selected from the group consisting
of uterus cancers, cervix cancers, vulva cancers, vagina cancers, fallopian tube cancers,

and breast cancers. [[Support: PCT claim 176]]

240. The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a skin cancer selected from the group consisting of
malignant melanomas, basal cell carcinomas, squamous cell carcinomas, Karposi's
sarcomas, keratoacanthomas, moles dysplastic nevis, lipomas, and angiomas. [/Support:

PCT claim 176]]

241.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said cancer is a thyroid gland cancer selected from the group consisting
of papillary thyroid carcinomas, follicular thyroid carcinomas, medullary thyroid
carcinomas, multiple endocrine neoplasias type 2A, multiple endocrine neoplasias type
2B, familial medullary thyroid cancers, pheochromocytomas, and paragangliomas.
[[Support: PCT claim 176]]
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242.The compound for use according to claim 121, or a pharmaceutically acceptable salt
thereof, wherein said adrenal glands cancer is a neuroblastoma. //Support: PCT claim
176]]

243.The compound for use according to claim 157, or a pharmaceutically acceptable salt
thereof, wherein the base excision repair protein is selected from the group consisting of
UNG, SMUGI1, MBD4, TDG, 0GG1, MYH, NTH1, MPG, NEIL1, NEIL2, NEIL3,
APE1, APEX2, LIG1, LIG3, XRCC1, PNK, PNKP, PARP1, PARP2, PolB, PolG,
FENI1, and Aprataxin.

244.The compound for use according to claim 162, or a pharmaceutically acceptable salt
thereof, wherein the base excision repair protein is selected from the group consisting of
UNG, SMUG1, MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, NEIL2, NEIL3,
APEIL, APEX2, LIG1, LIG3, XRCC1, PNK, PNKP, PARP1, PARP2, PolB, PolG,
FENI1, and Aprataxin.
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