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Claims 

1. A compound having the formula I: 

I / 

or a pharmaceutical^ acceptable salt thereof, wherein: / 

R1 is independently selected from -C^j'^CN, halo, -(L)k-\*^r M; 

R9 is independently selected from H, -CCJ'^CN, halo, or M; 

J1 is independently selected from H or Ci.2alkyl; or / 

two occurrences of J1 together with the carbon arfom to which they are attached, form a 3-4 
membered optionally substituted carbocyclic omg; 

kisOorl; / 

M and L are a Ci ̂ aliphatic wherein umo three methylene units are optionally replaced with -0-, 
-NR-, -C(0)-, or -S(0)n-, each M anp Ll is optionally substituted with 0-3 occurrences of JLM; 

is independently selected from halo, -CN, or a CMaliphatic chain wherein up to two 
methylene units of the aliphatje chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 

W is independently selected from 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 oxygen, nitrogen, or sulfur; wherein W is optionally substituted with 
0-5 occurrencesyf Jw; 

Jw is independently selected from -CN, halo, -CF3; a CMaliphatic wherein up to two methylene 
units are oj^ionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; or a 3-6 membered non-
aromatizing having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 
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R2 is independently selected from H; halo; -CN; NH2; a Ci_2alkyl optionally substituted with 0-^ 
occurrences of fluoro; or a CMaliphatic chain wherein up to two methylene units of the aliph^ 
chain are optionally replaced with -0-, -NR-, -C(O)-, or-S(0)n; 

R3 is independently selected from H; halo; Chalky! optionally substituted with 1-3 occurrences 
of halo; C3^cycloaIkyl; 3-4 membered heterocyclyl; -CN; or a CMaliphatic chain whtfrein up to 
two methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -jt{O)-, or -
S(0)»; 

R4 is ^ ' , wherein Ring A is independently selected from ̂ -7 membered folly 
saturated, partially unsaturated, or aromatic monocyclic ring having l-3^ieteroatoms selected 
from oxygen, nitrogen or sulfur; or a 7-12 membered fully saturatedypartially unsaturated, or 
aromatic bicyclic ring having 1-5 heteroatoms selected from oxygafi, nitrogen, or sulfur; each R4 

is optionally substituted with 0-5 occurrences of JQ; 

JQ is independently selected from -CN; halo; =0; Q2; or a C/saliphatic chain wherein up to three 
methylene units of the aliphatic chain are optionally replayed with -0-, -NR-, -C(0)-, or -S(0)n-; 
each occurrence of JQ is optionally substituted by 0-3 oooirrences of JR; or 

two occurrences of JQ on the same atom, taken togetffer with the atom to which they are joined, 
form a 3-6 membered ring having 0-2 heteroatom^elected from oxygen, nitrogen, or sulfur; 
wherein the ring formed by two occurrences o^r is optionally substituted with 0-3 occurrences 
of Jx; or 

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

A M 

Q is independently selected from yb-1 membered fully saturated, partially unsaturated, or 
aromatic monocyclic ring havin^)-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 ojtygen, nitrogen, or sulfur; 

JR is independently selected from -CN; halo; =0; -*0; Q3; or a CMaliphatic chain wherein up to 
three methylene units arc the aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -
S(0)„-; each JRis ojjHonally substituted with 0-3 occurrences of JT; or 

two occuirence^6f JR on the same atom, together with the atom to which they are joined, form a 
3-6 memberedmng having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; wherein 
the ring formed by two occurrences of JR is optionally substituted with 0-3 occurrences of Jx; or 

two ocadrrences of JR, together with Q2, form a 6-10 membered saturated or partially unsaturated 
bridge ring system; 
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Q3 is 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 oxyge^ 
nitrogen, or sulfur; / 

Jx is independently selected from-CN; =0; halo; or a CMaliphatic chain wherein up tptwo 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(Qjft or -S(0)ns 

JT is independently selected from halo, -CN; =0; -OH; a Ci-6aliphatic chain wherein up to two 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-/C(0)-, or -S(0)n-; 
or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected frooToxygen, nitrogen, or 
sulfur; each occurrence of JT is optionally substituted with 0-3 occurrences of JM; or 

two occurrences of JT on the same atom, together with the atom to wjfich they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygenymtrogen, or sulfur; or 

two occurrences of JT, together with Q3, form a 6-10 membered^saturated or partially unsaturated 
bridged ring system; / 

JM is independently selected from halo or Ci^aliphatic; / 

n is 0,1 or 2; and / 

R is independently selected from H or C|_4aliphsffic. 

2. The compound of any one of claims 1, wherein R9 is H. 

3. The compound of any one ofyflaims 1-2, wherein R9 is M. 

4. The compound of claimX wherein M is a Ci-saliphatic wherein up to three methylene 
units are optionally replaced with -0- or -NR-. 

5. The compound of claim 4, wherein, M is Ci^alkyl, -(CMalkyl)0(C].3aliphatic), -(Q. 

3alkyl)OH, -^MalkylMC^alkyl^ -NH(C!j(alkyl), or -(CMalkyl)NH(CMalkyl). 

6. The compound of claim 5, wherein M is CMalkyl. 

7. Thorcompound of any one of claims 4-6, wherein JLM is halo. 

8./The compound of any one of claims 1-2, wherein R9 is -(L')k-W. 

414 



/ 

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 Cualiphatic wherein up to three inethylene 
units are optionally replaced with -O- or -NR-. / 

12. The compound of claim 11, wherein L is -0-, -0(Cl-4aliphatic)-, oi^NR(C|.3alkyI)-. 

13. The compound of any one of claims 8-12, wherein W is a 3-7 membered fully saturated, 
partially unsaturated, or aromatic monocyclic ring having 0-/heteroatoms selected from 
oxygen, nitrogen or sulfur. / 

14. The compound of claim 13, wherein W is a 3-7 membered heterocyclyL 

15. The compound of claim 14, wherein W is independently selected from pyrrolidinyl, 
piperidinyl, piperazinyl, oxetanyl, orazetidmyl. 

16. The compound of any one of claims 8-1^ wherein W is a 7-12 membered fully saturated, 
partially unsaturated, or aromatic bic^lic ring having 0-5 heteroatoms selected from 
oxygen, nitrogen, or sulfur. / 

17. The compound of any one oficlaims 8-16, wherein Jw is selected form Chalky! or CF3. 

18. The compound of any one of claims 8-16, wherin two occurrences of Jw on the same 
atom, together with atom to which they are joined, form a 3 -6 membered ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur. 

19. The compoyw of claim 18, wherein the ring formed by the two occurrences of Jw on the 
same atonf is oxetanyl. 

20. A ownpound having the formula I-A: 
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I-A 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R1 is independently selected from fluoro, chloro, or-QJ^CN; 

J1 is independently selected from H or Ci-2alkyl; or 

two occuiTences of J1,together with the carbon atom to whicl^ney are attached, form a 3-4 
membered optionally substituted carbocyclic ring; 

R2 is independently selected from H; halo; -CN; NH2; ^C^alkyl optionally substituted with 0-3 
occurrences of fluoro; or a CMaliphatic chain whereio^ip to two methylene units of the aliphatic 
chain are optionally replaced with -0-, -NR-, -C(Otf or -S(0)n; 

R3 is independently selected from H; halo; Ci^ancyl optionally substituted with 1-3 occurrences 
of halo; Cs^cycloalkyl; -CN; or a CMaliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced witlXO-, -NR-, -C(O)-, or -S(0)„; 

R4 is ^^ , wherein Rin^ft. is independently selected from a 3-7 membered fully 
saturated, partially unsaturated, araromatic monocyclic ring having 1-3 heteroatoms selected 
from oxygen, nitrogen or sulfiyf or a 7-12 membered fully saturated, partially unsaturated, or 
aromatic bicyclic ring havimjl-5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R4 

is optionally substituted Wh 0-5 occurrences of JQ; 

JQ is independently sej^cted from -CN; halo; =0; Q2; or a CMaliphatic chain wherein up to three 
methylene units of tjre aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 
each occurrence at ft is optionally substituted by 0-3 occurrences of JR; or 

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

Q2 is independently selected from a 3-7 membered fully saturated, partially unsaturated, ojr 
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sujlur; or 
an 7-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 
heteroatoms selected from oxygen, nitrogen, or sulfur; / 

JR is independently selected from -CN; halo; -O; ->0; Q3; or a CMaliphatic cMn wherein up to 
three methylene units of the aliphatic chain are optionally replaced with -0-,yNR-, -C(O)-, or -

n "y> X 

S(0)n-; each J is optionally substituted with 0-3 occurrences of J ; or / 

two occurrences of JR on the same atom, together with the atom to whion they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygen, ntirogen, or sulfur; wherein 
the ring formed by two occurrences of JR is optionally substitutedyfth 0-3 occurrences of Jx; or 

two occurrences of JR, together with Q2, form a 6-10 membered^aturated or partially unsaturated 
bridged ring system; / 

Q3 is 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 oxygen, 
nitrogen, or sulfur; / 

Jx is independently selected from -CN; =0; hajo; or a CMaliphatic chain wherein up to two 
methylene units of the aliphatic chain are ojtffonally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 

JT is independently selected from halo, -QtN; =0; a CMaliphatic chain wherein up to two 
methylene units of the aliphatic chain ate optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 
or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; each occurrence of JT is onponally substituted with 0-3 occurrences of JM; or 

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

two occurrences of JT, together with Q3, form a 6-10 membered saturated or partially unsaturated 
bridged ring system; / 

JM is independently selected from halo or C\^aliphatic; 

R is independently selected from H or CMaliphatic. 

n is 0,1 or 2; and 
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21. A compound having the formula I-A: , 

N R2 / NH2 o r r / 

iMf* / v/ / 
R1 / 

I-A / 

or a phannaceutically acceptable salt thereof, wherein: / 

R1 is independently selected from fluoro, chloro, or-Qj'^CN; / 

J1 is independently selected from H or C|.2alkyl; or / 

two occurrences of J1 ..together with the carbon atom to whpch they are attached, form a 3-4 
membered optionally substituted carbocyclic ring; / 

2 • M R is independently selected from H; halo; -CN; NHva Ci^alkyl optionally substituted with 0-3 
occurrences of fluoro; or a CMaliphatic chain wherein up to two methylene units of the aliphatic 
chain are optionally replaced with -0-, -NR-, -QO)-> or-S(0)n; 

R3 is independently selected from H; halo; Cfaalkyl optionally substituted with 1-3 occurrences 
of halo; C3_4cycloaIkyl; -CN; or a Ci^aliphratic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced ^th -0-, -NR-, -C(O)-, or -S(0)n; 

_ / 
R is ^' , wherein Wng 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; eachR4 

is optionally substituted^vith 0-5 occurrences of JQ; 

is independentl^Selected from -CN; halo; =0; Q2; or a CMaliphatic chain wherein up to three 
methylene units a* the aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 
each occurrence of is optionally substituted by 0-3 occurrences of JR; or 

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

Q2 is independently selected from a 3-7 membered fully saturated, partially unsaturated, 
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sujmir; or 
an 7-12 membered folly saturated, partially unsaturated, or aromatic bicyclic ring having 0-5 
heteroatoms selected from oxygen, nitrogen, or sulfur; / 

JR is independently selected from—CN; halo; =0; Q3; or a CMaliphatic chain wherein up to three 
methylene units of the aliphatic chain are optionally replaced with -0-, -NR-/c(0)-, or -S(0)n-; 
each J is optionally substituted with 0-3 occurrences of J , or / 

two occuiTences of JR on the same atom, together with the atom to whioft they are joined, form a 
3-6 membered ring having 0-2 heteroatoms selected from oxygen, nijfogen, or sulfur; wherein 
the ring formed by two occurrences of JR is optionally substituted *nth 0-3 occuiTences of Jx; or 

two occurrences of J , together with Q , fonna 6-10 memberepsaturated or partially unsaturated 
bridged ring system; / 

Q3 is 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 oxygen, 
nitrogen, or sulfur; / 

Jx is independently selected from -CN; halo; or a CMaliphatic chain wherein up to two 
methylene units of the aliphatic chain are oononally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 

JT is independently selected from -CN;^0; -OH; a CMaliphatic chain wherein up to two 
methylene units of the aliphatic chaiiyfe optionally replaced with -0-, -NR-, -C(O)-, or -S(0)„-; 
or a 3-6 membered non-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or 
sulfur; each occurrence of JT is onfionally substituted with 0-3 occurrences of JM; or 

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

two occuiTences of JT, together with Q3, form a 6-10 membered saturated or partially unsaturated 
bridged ring system;/ 

JM is independently selected from halo or CMaliphatic; 

n is 0,1 or2^6nd 

R is independently selected from H or CMaliphatic. 
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22. A compound having the formula I-A: 

R1 

I-A / 

or a pharmaceutically acceptable salt thereof, wherein: / 

R1 is independently selected from fluoro, chloro, or -Qj'^CN; / 

J1 is independently selected from H or Cj^alkyl; or / 

two occuiTences of J1,together with the carbon atom to whjch they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; / 

R is independently selected from H; chloro; NH2; ora Ci.2alkyl optionally substituted with 
fluoro; / 

R3 is independently selected from H; chloro; fhroro; Cj^alkyl optionally substituted with 1-3 
occurrences of halo; Cj^cycloalkyl; or-CN;/ 

^—rr) / 
R4 is ^s , wherein Ring s 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;ydr a 7-12 membered fully saturated, partially unsaturated, or 
aromatic bicyclic ring having1<5 heteroatoms selected from oxygen, nitrogen, or sulfur; each R4 

is optionally substituted wilM)-5 occurrences of f*\ 

JQ is independently seleored from halo; =0; Q2; or a Ci-saliphatic chain wherein up to two 
methylene units of th^fliphatic chain are optionally replaced with -0-, -NR-, -S-, -C(O)-, or -
S(0)n-; each occurence of JQ is optionally substituted by 0-3 occurrences of JR; or 

two occurrence^f JQ on the same atom, taken together with the atom to which they are joined, 
form a 3-6 mynbered ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur; 
wherein th^ing formed by two occurrences of JQ is optionally substituted with 0-3 occuiTences 
of Jx; or / 
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two occuiTences of JQ, together with Ring A, form a 6-10 membered saturated or partially 
unsaturated bridged ling system; 

Q2 is independently selected from a 3-7 membered fully saturated, partially unsaturated, or 
aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, nitrogen, or sujmr; or 
an 8-12 membered fully saturated, partially unsaturated, or aromatic bicyclic ring haWng 0-5 
heteroatoms selected from oxygen, nitrogen, or sulfur; / 

JR is independently selected from halo; =0; O; a 3-7 membered fully saturatedyj&rtially 
unsaturated, or aromatic monocyclic ring having 0-3 heteroatoms selected from oxygen, 
nitrogen, or sulfur; or a CMaliphatic chain wherein up to two methylene uons of the aliphatic 
chain are optionally replaced with -0-, -NR-, -S-, -C(O)-, or -S(0)n-; eaon JR is optionally 
substituted with 0-3 occurrences of J ; or / 

two occurrences of JR on the same atom, together with the atom t^which they are joined, fonn a 
3-6 membered ring having 0-2 heteroatoms selected from oxyg^( nitrogen, or sulfur; wherein 
the ring formed by two occurrences of JR is optionally substituted with 0-3 occurrences of Jx; or 

n A M 

two occuiTences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 
bridged ring system; / 

Jx is independently selected from halo or a Ci4alipWtic chain wherein up to two methylene units 
of the aliphatic chain are optionally replaced witl^O-, -NR-, -S-, -C(O)-, or -S(0)n-; or 

J is independently selected from a Ci-ealiphatic or a 3-6 membered non-aromatic ring having 0-
2 heteroatoms selected from oxygen, nitrogan, or sulfur; each occurrence of JT is optionally 
substituted with 0-3 occurrences of JM; / 

JM is independently selected from halaror CMaliphatic; 

nisi or2; and / 

R is independently selected from H or CMaliphatic. 

23. The compounds oilmy one of claims 1-22, wherein R1 is fluoro. 

24. The compounds of any one of claims 1-22, wherein R1 is -CHzCN, -C(CH3)2CN or-
CH(Ci_2alk^CN. 

25. The compound of any one of claims 1-22, wherein R1 is chloro. 

26. Tlie compound of any one of claims 1-25, wherein R2 is independently selected from -
/C¥2> -NH(Ci.2alkyl), chloro, or H. 
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27. The compound of claim 26, wherein R2 is H. 

28. The compound of claim 26, wherein R is -chloro. / 

29. The compound of any one of claims 1-28, wherein R3 is independently selected from H, 
chloro, fluoro, CHF2, -CN, cyclopropyl, or C^aHcyl. / 

30. The compound of claim 29, wherein R3 is independently selected from H, chloro, or 
fluoro. / 

31. The compound of claim 30, wherein R3 is H. / 

32. The compound of claim 30, wherein R3 is chloro. / 

33. The compound of claim 30, wherein R3 is fluoro. / 

34. The compound of claim 1, wherein Ring A isytis 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, whenfin Ring A is a 3-7 membered heterocyclyl. 

36 The compound of claim 3f^vherein Ring A is independently selected from pyirolidinyl, 
piperidinyl, azepanyl, p^razolidinyl, isoxazolidinyl, oxazolidinyl, thiazolidinyl, 
imidazolidinyl, piperainyl, morpholinyl, thiomorpholinyl, 1,3-oxazinanyl, 1,3-

thiazinanyl, dihydjrcpyridinyl, dihydroimidazolyl, 1,3-tetrahydropyrimidinyl, 

dihydropyrimidmyl, 1,4-diazepanyl, 1,4-oxazepanyl, 1,4-thiazepanyI, and azetidinyl. 

37 The comjtfound of claim 36, wherein Ring A is independently selected from piperidinyl, 
piperaeinyl, 1,4-diazepanyl, thiomorpholinyl, pyrrolidinyl, azepanyl, morpholinyl. 

38 Tne 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 5 membered heteroaryl. / 

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

41 The compound of claim 40, wherein Ring A is independently selected from pyrazolyl or 
imidazolyl- / 

42 The compound of claim 1, wherein Ring A is an 7-12 memberediully saturated, partially 
unsaturated, or aromatic bicyclic ring having 1-5 heteroatoms Selected from oxygen, 
nitrogen, or sulfur. / 

43 The compound of claim 42, wherein Ring A is independently selected from 
octahydropyrrolo[ 1,2-a]pyrazinyl, 5,6,7,8-tetrahydidfmidazo[ 1,2-a]pyridinyl, octahydro-
1 H-pyrazino[ 1,2-a]pyrazinyl, 5,6,7,8-telrahydrounidazo[I,5-a]pyrazinyl, 2,5-
diazabicyclo[4.1.0]heptane, or octahydropyrapio[2,l-c][l,4]oxazinyl. 

44 The compound of any one of claims l-4Lfwherein JQ is Ci-galiphatic chain wherein up to 
two methylene units of the aliphatic drain are optionally replaced with -0-, -NR-, or -
C (0)-. / 

45 The compound of claim 44, wnerein JQ is independently selected from -0-, -C(O)-, -
S(0)2-, C^aUcyl, -(Co^alk^)NH2, -(C0-4alkyl)NH(CMalkyI), -(Co^aIkyl)N(CMalkyl)2, -
(C04alkyl)OH, -(Co4aIk^O(CMalkyl), -C(0)0H, -S(0)2N(C],3alkyl)-, -C(0)(CMaIkyI)-
, -(0)C(C|^alkyl)N^u2alkyl)2 or-C(0)0(CMaIkyl). 

46 The compound acclaim 45, wherein JQ is CMalkyl, -0-, or -C(O)-. 

47 The compound of any one of claims 1-43, wherein JQ is Q2. 

48 The compound of claim 47, wherein Q2 is a 3-7 membered heterocyclyl or carbocyclyl; 
th^neterocyclyl having 1-3 heteroatoms selected from oxygen, nitrogen, or sulfur. 
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•y 
49 The compound of claim 48, wherein Q is independently selected from selected from 

oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, cyclopropyl, azetidinyl, pyrrolidinyl,/ 
piperazinyl, cyclohutyl, thiomorpholinyl, or morpholinyl. / 

50 The compound of claim 49, wherein Q2 is independently selected from oxetanyl, 
tetrahydropyranyl, 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 full^aturated, partially 
unsaturated, or aromatic bicyclic ring having 0-5 heteroatom^Telected from oxygen, 
nitrogen, or sulfur. / 

53 The compound of claim 52, wherein Q2 is independeofly selected from 5,6,7,8-
tetrahydroimidazo[l,5-aJpyrazinyl or 5,6,7,8-tetrawdroimidazo[l,2-a]pyrazinyl. 

54 The compound of any one of claims 1 -38, wherein two occurrences of J°, together with 
Ring A, form a bridged ring system. / 

55 The compound of any one of claims ^43, wherein is =0. 

56 The compound of any one of claims 44-54, wherein JR is a 3-6 membered heterocyclyl 
having 1-3 heteroatoms selected from oxygen, nitrogen, or sulfur. 

57 The compound of claimJK>, wherein JR is independently selected from oxetanyl, 
piperadinyl, azetidin^f piperazinyl, pyrrolidinyl, or morpholinyl. 

58 The compound of claim 57, wherein JR is a piperazinyl. 

59 The comjmtnd of any one of claims 44-54, wherein JR is independently selected from 

halo, ^O, -^H, CMalkyl, -(Co^alkyl)N(CMalkyl)2, or -(Co^alkyl)0(C]^alkyl). 

60 Tire compound of any one of claims 47-54, wherein two occurrences of JR on the same 

atojn, together with the atom to which they are joined, form a 3-6 membered aromatic or 
rfon-aromatic ring having 0-2 heteroatoms selected from oxygen, nitrogen, or sulfur. 
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61 The compound of claim 60, wherein JR is independently selected from oxetanyl or 
azetidinyl. 

62 The compound of any one of claims 47-49, wherein two occurrences of JR, together 
with Ring A, form a bridged ring system. 

63 The compound of claim 58, wherein JT is a 3-6 membered non-arom^ic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur. 

64 The compound of claim 63, wherein JT is oxetanyl. 

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

NH2 O 

I-A-l 
wherein: 

R5 is selected from Ci^aliphatidfa 3-6 membered cycloalkyl, or a 3-6 membered 
heterocyclyl having 1-2 heteoBatoms selected from oxygen or sulfur, 

a _ J 
R is selected from H or QrU alkyl; or 

R5 and R8, taken togejner with the atoms to which they are bound, form a 5-6 membered 
non-aromatic ring j^mng 1-2 heteroatoms selected from oxygen, nitrogen or sulfur. 

66 The compouiufof claim 65, wherein R1 is fluoro. 

67 The comjround of claim 66, wherein R5 is CMaliphatic. 

68 Th^compound of claim 67, wherein R5 is independently selected from methyl or ethyl. 

69 /he compound of claim 65, wherein R5 is a 3-6 membered cycloalkyl. 
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70 The compound of claim 69, wherein R5 is cyclopropyl. 

71 The compound of claim 65, wherein R5 is a 3-6 membered heterocyclyl having 
heteroatoms selected from oxygen or sulfur. 

72 The compound of claim 71, wherein R5 is tetrahydrofuranyl or oxytanyla 

73 The compound of claim 65, wherein R5 and R6, taken together witlytfie atoms to which 
they are bound, form a 5-6 membered non-aromatic ring having 1-2 Jeteroatoms selected 
form oxygen, nitrogen or sulfur. 

74 The compound of claim 73, wherein the ring formed byjc and R6 is a five-membered 
ring. 

75 The compound of claim 73, wherein the ring forjped by Rs and R6 is a six-membered 
ring. 

76 The compound of any one of claims 34-75rcndependently selected from: 
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77. A compound having the formula I-B: 

NH, 0 

N' 
N 

N7 ̂  ̂R3 
N. 

yjy C> 
R1 / J. 

CT^NL1!-2 

I-B 

or a pharmaceutical^ acceptabi^salt thereof, wherein: 

R1 is independently selecte^rom fluoro, chloro, or-C(J5)2CN; 

J1 is independently seleored from H or Cj^alkyl; or 

two occuirences of Y together with the carbon atom to which they are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; 

R3 is independently selected from H; chloro; fluoro; Cj^alkyl optionally substituted with 1-3 
occurrencesrof halo; C3^cycIoalkyl; -CN; or a Ci.3aliphatic chain wherein up to two methylene 
units of ttte aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-5 or -S(0)n; 
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L1 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from/ 
oxygen nitrogen or sulfur; or a Ci-6aliphatic chain wherein up to two methylene units of the/ 
aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n; each L1 is optiomlly 
substituted with CMaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring hajong 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; / 

L2 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms sdected from 
oxygen nitrogen or sulfur; or a Ci^aliphatic chain wherein up to two methyleneyrfnits of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or-S(0)n; eachrL2 is optionally 
substituted with CMaliphatic; -CN; halo; -OH; or a 3-6 membered non-aronratic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; or / 

L1 and L2, together with the nitrogen to which they are attached, fomye Ring D; Ring D is 
optionally substituted with 0-5 occurrences of J ; / 

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

JG is independently selected from halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 membered 
heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a Cj^alkyl 
chain wherein up to two methylene units of the alkyr chain are optionally replaced with -0-, -
NR-, -C(O)-, or -S(0)n; each JG is optionally substituted with 0-2 occurrences of JK. 

Q two occurrences of J on the same atom, togejfier with the atom to which they are joined, form a 
3-6 membered ring having 0-2 heteroatomsyselected from oxygen, nitrogen, OT sulfur, 

P / two occurrences of J , together with Riflg D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; / 

JK is a 3-7 membered aromatic orWon-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; / 

L3 is independently selectecUrom H; chloro; fluoro; CM^lkyl optionally substituted with 1-3 
occurrences of halo; -CNyor a CMaliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)„; 

n is 0,1, or 2; and / 

R and R° are H or Ci^alky1, 

78nr A compound having the formula I-B: 
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I-B / 

or a pharmaceutical^ acceptable salt thereof, wherein: / 

R1 is independently selected from fluoro, chloro, or-Cp^CN; / 

J1 is independently selected from H or Ci^alkyl; or / 

two occurrences of J1 ..together with the carbon atom to whiclymey are attached, form an 
optionally substituted 3-4 membered carbocyclic ring; / 

R3 is independently selected from H; chloro; fluoro; Cjyfilkyl optionally substituted with 1-3 
occurrences of halo; Cs^cycloalkyl; -CN; or a Cioalipfiatic chain wherein up to two methylene 
units of the aliphatic chain are optionally replaced ymh -0-, -NR-, -C(O)-, or-S(0)n; 

L1 is H; a 3-7 membered aromatic or non-aromanc ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Ci^aliphatic cjna'm wherein up to two methylene units of the 
aliphatic chain are optionally replaced witWO-, -NR-, -C(O)-, or -S(0)n; each L1 is optionally 
substituted with Cj.4aliphatic; -CN; halo^OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

\} is H; a 3-7 membered aromatic^ non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Of.Qaliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionallyj^placed with -0-, -NR-, -C(O)-, or -S(0)n; each L2 is optionally 
substituted with CMaliphat^; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected fron^jxygen, nitrogen, or sulfur; or 

1 2 Jr b and L , together wjm the nitrogen to which they are attached, form a Ring D; Ring D is 
optionally substitutes with 0-5 occurrences of JG; 

L3 is H; Ci.3alinraitic; or CN; 

Ring D is independently selected from 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; 
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JG is independently selected from halo; -CN; -N(R°)2; -*0; a 3-6 membered carbocycyl; a 3-6 
membered heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; orjt 
4alkyl chain wherein up to two methylene units of the alkyl chain are optionally replaced wfth 
0-, -NR-, -C(0)-, or -S(0)n; each J° is optionally substituted with 0-2 occurences of M 

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

two occurrences of J , together with Ring D, form a 6-10 membered saturatecLor partially 
unsaturated bridged ring system; / 

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

n is 0, 1, or2; and / 

R and R0 are H or CMalkyl. / 

79. A compound having the formula I-B: / 

I-B 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R1 is independently selectafl from fluoro, chloro, or-C(j')2CN; 

J1 is independently selected fi'ora H or Ci^alkyl; or 

two occurrences a? J1,together with the carbon atom to which they are attached, form an 
optionally substiruted 3-4 membered carbocyclic ring; 

R3 is independently selected from H; chloro; fluoro; CMalkyl optionally substituted with 1-3 
occurrence of halo; C3-4cycloalkyl; -CN; or a Cj^aliphatic chain wherein up to two methylene 
units ofifthe aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n; 
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L1 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from( 

oxygen nitrogen or sulfur; or a Cj^aliphatic chain wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR.-, -C(O)-, or-S(0)n; each L1 is optionally 
substituted with CMaliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring ha/mg 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; 

L2 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a C i .^aliphatic chain wherein up to two methylen^inits of the 
aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or-S(0)n; eacjn L2 is optionally 
substituted with C^aliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; or 

L1 and L2, together with the nitrogen to which they are attached, fonj^i Ring D; Ring D is 
optionally substituted with 0-5 occurrences of JG; 

Ring D is independently selected from a 3-7 membered heteroo^clyl ring having 1-2 heteroatoms 
selected from oxygen, nitrogen or sulfur; or an 7-12 membe^S fully saturated or partially 
unsaturated bicyclic ring having 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JG is independently selected from halo; -CN; -N(R0)2; a^3-6 membered carbocycyl; a 3-6 
membered heterocyclyl having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a Cj. 
4alkyl chain wherein up to two methylene units ofJme alkyl chain are optionally replaced with -
0-, -NR-, -C(O)-, or-S(0)n; each JG is optional substituted with 0-2 occurences of JK. 

p M 

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

f* J two occurrences of J , together with Rimg D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 

JK is a 3-7 membered aromatic </non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur, 

nis 0,1, or 2; and 

R and R° are H or Cuifkyl. 

80. A compound of formula I-B: 
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I-B 

or a pharmaceutically acceptable salt thereof, wherein: / 

is independently selected from fluoro, chloro, or-CfJ^CN; / 

J1 is independently selected from H or Ci^alkyl; or / 

two occurrences of J1,together with the carbon atom to which they are attach^!, form an 
optionally substituted 3-4 membered carbocyclic ring; / 

R3 is independently selected from H; chloro; fluoro; Cj^alkyl optionall^ubstituted with 1-3 
occurrences of halo; C3^cycloalkyl; -CN; or a Ci^aliphatic chain whsrein up to two methylene 
units of the aliphatic chain are optionally replaced with -0-, -NR-,X?(0)-, or -S(0)n; 

L1 is H; a 3-7 membered aromatic or non-aromatic ring havin^C-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a C i ^aliphatic chain wherein uj^o two methylene units of the 
aliphatic chain are optionally replaced with -0-, -NR-, -CtfS)-, or-S(0)n; each L1 is optionally 
substituted with CMaliphatic; -CN; halo; -OH; or a 3-6 inembered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfurf 

L2 is H; a 3-7 membered aromatic or non-aromatizing having 0-2 heteroatoms selected from 
oxygen nitrogen or sulfur; or a Ci.6aliphatic cha^n wherein up to two methylene units of the 
aliphatic chain are optionally replaced with -y-, -NR-, -C(O)-, or -S(0)„; each L2 is optionally 
substituted with Ci^aliphatic; -CN; halo; -OH; or a 3-6 membered non-aromatic ring having 0-2 
heteroatoms selected from oxygen, nitrogen, or sulfur; or 

L1 and L2, together with the nitrogeiyro which they are attached, form a Ring D; Ring D is 
optionally substituted with 0-5 occurrences of JG; 

Ring D is independently selectifl from 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 hawing 1-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JG is independently seLrcted from halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 membered 
heterocyclyl havin^2 heteroatoms selected from oxygen nitrogen, or sulfur; or a CMalkyl 
chain wherein upp two methylene units of the alkyl chain are optionally replaced with -0-, -
NR-, -C(O)-, oj^S(0)„; each JG is optionally substituted with 0-2 occurrences of JK. 

M 

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 JG, together with Ring D, form a 6-10 membered saturated or partially 
unsaturated bridged ring system; 
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is a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 
oxygen, nitrogen, or sulfur; 

n is 0, 1, or 2; and / 

R and R° are H or Ci^alkyl. / 

81. A compound of formula I-B: / 

I-B 

or a pharmaceutical^ acceptable salt thereof, wherein: / 

R1 is independently selected from fluoro, chloro, or—Cy^CN; 

J1 is independently selected from H or Chalky]; or / 

two occurrences of J1,together with the carbon arom to which they are attached, form an 
optionally substituted 3-4 membered carbocycjic ring; 

R3 is independently selected from H; chIow£ fluoro; Ci^alkyl optionally substituted with 1-3 
occurrences of halo; Cs^cycloalkyl; or-2&; 

L1 is an optionally substituted Ci.6aljpnatic; 

L2 is an optionally substituted Cyfeliphatic; or 
1 0 tW L and L , together with the nitrogen to which they are attached, form a Ring D; Ring D is 

optionally substituted witiyO-5 occurrences of JG; 

Ring D is independently selected from a 3-7 membered heterocyclyl ring having 1-2 heteroatoms 
selected from oxygeofnitrogen or sulfur; or an 8-12 membered fully saturated or partially 
unsaturated bicycHc ring having 0-5 heteroatoms selected from oxygen, nitrogen, or sulfur; 

JG is independently selected from Cj^alkyl, -N(R°)2, or a 3-5 membered carbocycyl; or 

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

R° or Ci_4alkyl. 
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82. The compound of any one of claims 77-80, wherein R1 is fluoro. y 

83. The compound of any one of claims 77-80, wherein R1 is -CH2CN. / 

84. The compound of any one of claims 77-80, wherein R1 is chloro. / 

85. The compound of any one of claims 77-83, wherein R3 is independently selected 
from H, chloro, fluoro, cyclopropyl, or Ci-4alkyl. / 

86. The compound of claim 85, wherein R3 is independently selected from H, chloro, 
or fluoro. / 

87. The compound of claim 85, wherein R3 is H. / 

88. The compound of claim 85, wherein R3 is chloro. 

89. The compound of claim 85, wherein R3 js fluoro. 

90. The compound of any one of claimsft>6-89, wherein L1 and L2 are H; -(Cj. 
3alkyl)0(Ci-2alkyl); -(C|-3alkyl)WfCi.2alkyl)2; Cj^alkyl; azetidinyl; piperidinyl; 
oxytanyl; orpyrroJidinyl. / 

91. The compound of any ore of claims 82-89, wherein L1 and L2, together with the 
nitrogen to which they are attached, form Ring D. 

92. The compound ot claim 91, whererein RingD is a 3-7 membered heterocyclyl ring 
having 1-2 horeroatoms selected from oxygen, nitrogen, or sulfur. 

93. The compound of claim 92, wherein Ring D is independently selected from 
piperaeinyl, piperidinyl, moipholinyl, tetrahydopyranyl, azetidinyl, pyrrolidinyl, or 
l,4roiazepanyl. 

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 satuoned 

or partially unsaturated bicyclic ring having 0-5 heteroatoms selected fronfoxygen, 
nitrogen, or sulfur. / 

97. The compound of claim 96, wherein Ring D is octahydropyrrolo[fc(2-a]pyrazine or 
octahydropyrrolo[3,4-c]pyiTole. / 

98. The compound of any one of claims 92-97, wherein JG is hjflo, Cj^alkyl, -0(Ci. 

3alkyl), Cs-ecycloalkyl, a 3-6 membered heterocyclyl, -NH(Ci-3alkyl), -OH, or -
N(CMalkyl)2. / 

99. The compound of claim 98, wherein JG is methyf -N(Cj.4alkyl)2, ethyl, -0(Cj. 

3alkyl), cyclopropyl, oxetanyl, cyclobutyl, pynolidinyl, piperidinyl, or azetidinyl. 

100. The compound of claim 99, whereinJr is methyl. -0(Ci_3alkyl), oxetanyl, 
pyirolidinyl, piperidinyl, or azetidinyl. 

101. The compound of claim 100,Vherein JQ is methyl. 

102. The compound of any onpof claims 93-96, wherein two occurrences of JG, 
together with Ring D, fiwm a 6-10 membered saturated or partially unsaturated 
bridged ring systeny 

103.The compounc^f claim 102, wherein the bridged ring system is 1,4-

diazabicyclo£5.2.2]nonane, l,4-diazabicyclo[3.2.1]octane, or 2,5-
diazabicy^o[2.2.1]heptane. 

104. Th/compounds of any one of claims 92-95, wherein two occurrences of JG on the 
sfime 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 
JG on the same atom is selected from oxetanyl or cyclopropyl. 

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

/ 
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I-G-9S / I-G-99. 
107. A pharmaceutical compositiftn comprising a compound of any one of claims 1 -33, 

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

108. A compound of anyone of claims 1-33, 34-76, or 77-107 or a pharmaceutically 
acceptable derivative thereof for use in the treatment of cancer in a patient. 

109. The use of c)aim 108, wherein an additional therapeutic agent is administered 
together with said compound as a single dosage form or separately from said 

compojmd as part of a multiple dosage form, wherein said additional therapeutic 
agei/is independently selected from a DNA-damagmg agent; and wherein said 

faitional 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 platinatinar 
agent, a Topo I inhibitor, a Topo II inhibitor, an antimetabolite, an alkylating 
agent, an alkyl sulphonates, or an antibiotic. / 

112. The use of claim 111, wherein said DNA-damaging agent is independently 
selected from ionizing radiation, a platinating agent, a Topo I bmibitor, a Topo II 
inhibitor, an antimetabolite, an alkylating agent, or an alkyl^ulphonates. 

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

114. The use of claim 112, wherein said platinaVng agent is independently selected 
from Cisplatin, Oxaliplatin, Carboplatin^Iedaplatin, Lobaplatin, Triplatin 
Tetranitrate, Picoplatin, Satraplatin, R^Lindac and Aroplatin; said Topo I inhibitor 
is selected from Camptothecin, Tojrotecan, Irinotecan/SN38, Rubitecan and 
Belotecan; said Topo II inhibitor:is selected from Etoposide,Daunorubicin, 
Doxorubicin, Aclarubicin, Ei/rubicin, Idarubicin, Amrubicin, Pirarubicin, 

Valrubicin, Zombicin an<OTeniposide; said antimetabolite is selected from 
Aminopterin, Methotrexate, Pemetrexed, Raltitrexed, Pentostatin, Cladribine, 
Clofarabine, Fludawroine, Thioguanine, Mercaptopurine, Fluorouracil, 
Capecitabine, Tegafur, Carmofur, Floxuridine, Cytarabine, Gemcitabine, 
Azacitidine MTO Hydroxyurea; said alkylating agent is selected from 
Mechloretpmine, Cyclophosphamide, Ifosfamide, Trofosfamide, Chlorambucil, 
Melphajfan, Prednimustine, Bendamustine, Uramustine, Estramustine, Carmustine, 
Lontffstine, Semustine, Fotemustine, Nimustine, Ranimustine, Streptozocin, 

I&isulfan, Mannosulfan, Treosulfan, Carboquone, ThioTEPA, Triaziquone, 
/Triethylenemelamine, 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 Topcyr 
inhibitor is selected from Camptothecin, Topotecan, irinotecan/SN38, rubitacan; 
said Topo II inhibitor is selected from Etoposide; said antimetabolite is selected 

from methotrexate, pemetrexed, Thioguanine, Fludarabine, CladribinafCytarabine, 

gemcitabine, 6-Mercaptopurine, or 5-Fluorouracil; said alkylating dgent is selected 

from nitrogen mustards, nitrosoureas, triazenes, alkyl sulfonates^ Procarbazine, or 
aziridines; and said antibiotic is selected from Hydroxyurea, Xnthracyclines, 
Anthracenediones, or Streptomyces family. / 

116.The use of claim 114, wherein said DNA-damagins^igent is independently 
selected from a platinating agent or ionizing radianon. 

117. The use of claim 112, wherein the antimetabolite is gemcitabine. 

118. The use of claim 112, wherein the DN^damaging agent is ionizing radiation. 

119. The use of claim 112, wherein th^)NA-damaging agent is a platinating agent 
independently selected from Cisplatin or Carboplatin. 

120. The use of claim 112, whsrein the DNA-damaging agent is a Topo II inhibitor 
selected from Etoposidar 

121. The use of claim0, wherein the DNA-damaging agent is an alkyating agent 
selected from T^mozolomide. 

122.The use o^laim 112, wherein the DNA-damaging agent is independently 

selecte^rom one or more of the following: Cisplatin, Carboplatin, gemcitabine, 
Eton^side, Temozolomide, or ionizing radiation. 

12J^he use of claim 122, wherein the additional therapeutic agents are selected from 
/ one or more of the following: gemcitabine, cisplatin or carboplatin, and etoposide. 
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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, rhabdomyosarcotffa, 
liposarcoma), myxoma, rhabdomyoma, fibroma, lipoma and teratoma; Lime: 
bronchogenic carcinoma (squamous cell or epidermoid, undifferentia^a small cell, 
undifferentiated large cell, adenocarcinoma), alveolar (bronchiolar^arcinoma, 
bronchial adenoma, sarcoma, lymphoma, chondromatous hamadoma, 
mesothelioma; Gastrointestinal: esophagus (squamous cell carcinoma, larynx, 
adenocarcinoma, leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma, 
leiomyosarcoma), pancreas (ductal adenocarcinoma, insulinoma, glucagonoma, 
gastrinoma, carcinoid tumors, vipoma), small bowej^r small intestines 
(adenocarcinoma, lymphoma, carcinoid tumors, ICarposi's sarcoma, leiomyoma, 
hemangioma, lipoma, neurofibroma, fibroma^!large bowel or large intestines 
(adenocarcinoma, tubular adenoma, villous^denoma, hamartoma, leiomyoma), 
colon, colon-rectum, colorectal; rectumAjenitourinarv tract: kidney 
(adenocarcinoma, Wilm's tumor [neuroblastoma], lymphoma), bladder and 

urethra (squamous cell carcinoma^ransitional cell carcinoma, adenocarcinoma), 
prostate (adenocarcinoma, sarcoma), testis (seminoma, teratoma, embryonal 
carcinoma, teratocarcinoma^horiocarcinoma, sarcoma, interstitial cell carcinoma, 
fibroma, fibroadenoma, sraenomatoid tumors, lipoma); Liven hepatoma 
(hepatocellular carcinoma), cholangiocarcinoma, hepatoblastoma, angiosarcoma, 
hepatocellular adenoma, hemangioma, biliary passages; Bone: osteogenic sarcoma 
(osteosarcoma^ibrosarcoma, malignant fibrous histiocytoma, chondrosarcoma, 
Ewing's sarowna, malignant lymphoma (reticulum cell sarcoma), multiple 

myelom^nalignant giant cell tumor chordoma, osteochronfroma 
(osteocartilaginous exostoses), benign chondroma, chondroblastoma, 
chadaromyxofibroma, osteoid osteoma and giant cell tumors; Nervous system: 

9Kull (osteoma, hemangioma, granuloma, xanthoma, osteitis deformans), meninges 

/ (meningioma, meningiosarcoma, gliomatosis), brain (astrocytoma, 
medulloblastoma, glioma, ependymoma, germinoma [pinealoma], glioblastoma 

multiform, oligodendroglioma, schwannoma, retinoblastoma, congenital tumors), 
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spinal cord neurofibroma, meningioma, glioma, sarcoma); Gynecological/Female* 

uterus (endometrial carcinoma), cervix (cervical carcinoma, pre-tumor cervica^ 
dysplasia), ovaries (ovarian carcinoma [serous cystadenocarcinoma, mucinous 
cystadenocarcinoma, unclassified carcinoma], granulosa-thecal cell tumors, 
Sertoli-Leydig cell tumors, dysgerminoma, malignant teratoma), vulv/(squamous 
cell carcinoma, intraepithelial carcinoma, adenocarcinoma, fibrosa/icoma, 
melanoma), vagina (clear cell carcinoma, squamous cell carcinoma, botryoid 
sarcoma (embryonal rhabdomyosarcoma), fallopian tubes (carcinoma), breast; 
Skin: malignant melanoma, basal cell carcinoma, squamous cell carcinoma, 
Karposi's sarcoma, keratoacanthoma, moles dysplasti^nevi, lipoma, angioma, 
dermatofibroma, keloids, psoriasis, Thvroid gland:papillary thyroid carcinoma, 
follicular thyroid carcinoma; medullary thyroid carcinoma, multiple endocrine 
neoplasia type 2A, multiple endocrine neoplasia type 2B, familial medullary 
thyroid cancer, pheochromocytoma, paraganglioma; and Adrenal glands: 
neuroblastoma- / 

125.The use of claim 124, wherein sayf cancer is selected from a cancer of the lung or 
the pancreas. / 

126. The use of claim 125, wherein said cancer is lung cancer. 

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

128. The use of claim 127, wherein the lung cancer is small cell lung cancer and the 
additional Jnerapeutic agents are cisplatin and etoposide. 

129.Theyfse of claim 127, wherein the lung cancer is non-small cell lung cancer and 
tharadditional therapeutic agents are gemcitabine and cisplatin. 

]J\O.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 lun; 
cancer, head and neck cancer, pancreatic cancer, gastric cancer, or brain cancel 

132. The use of any one of claims 108-123, wherein said cancer is selected fann non-
small cell lung cancer, small cell lung cancer, pancreatic cancer, biliaiy tract 
cancer, head and neck cancer, bladder cancer, colorectal cancer, glioblastoma, 

esophageal cancer, breast cancer, hepatocellular carcinoma, or ovarian cancer. 

133. The use of claim 132, wherein the cancer is breast cancer smd the additional 
therapeutic agent is cisplatin. / 

134. The use of claim 133, wherein the cancer is triple Negative breast cancer. 

135. The use of claim 116, wherein the additionalinerapeutic agent is Gemcitabine and 
the cancer is pancreatic cancer. / 

136. A compound of anyone of claims 1 34-76, or 77-106 in combination with an 
additional therapeutic agent selected from Gemcitabine, radiation therapy, or both 
Gemcitabine and radiation therapy together for use in the treatment of pancreatic 
cancer. / 

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

138. The use of cjaim 137, wherein the chemotherapy is gemcitabine. 

139.Theusg^)f claim 137, wherein the cancer therapy is gemcitabine. 

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

144. 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 combinatigda with 

chemoradiation for use in the sensitization of pancreatic cancer cells, 

chemoradiation. 

144. The use of claim 114, wherein the chemoradiation is gemctaroine and radiation. 

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

radiation therapy for use in the radiosensitization of jjppoxic pancreatic cancer 

cells. 

146. A compound of any one of claims 1-33, 34-^6, or 77-106 in combination with 

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

147. The use of any one of claims 143-1^6 wherein said cancer cell is aPSN-1, 

MiaPaCa-2 orPancM cancer cell., 

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

radiation therapy and/or g^rfncitabine for use in the disruption of damage-induced 

cell cycle checkpoints., 

149. A compound of a/y one of claims 1-33,34-76, or 77-104 in combination with 

radiation theraoy and/or gemcitabine for use in the inhibition of repair of DNA 

damage by homologous recombination in a pancreatic cancer cell. 

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

patient. 

15j/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 a 
pancreatic cell line selected from PSN-1, MiaPaCa-2 or Panc-1. 

153. A compound of any one of claim 1-33, 34-76, or 77-106 in combinationywith one 
or more of the following additional therapeutic agents: Cisplatin or Cyuoplatin, 

Etoposide, and ionizing radiation for use in the treatment of non-snjfill cell lung 
cancer. 

154. A compound of anyone of claims 1-33,34-76, or 77-106 ̂ ©i* the promotion of 
cell death in cancer cells. 

155. A compound of any one of claims 1-33, 34-76, or^-106 for use in the prevention 
of cell repair from DNA damage. 

156. A compound of any one of claims 1-33,3^*76, or 77-106 for use in the inhibition 
of ATR in a biological sample. 

157. The use of claim 156, wherein said4)iological sample is a cell. 

158. A compound of any one of claims 1-33, 34-76, or 77-106 for use in the 
sensitization of cells to DIM damaging agents. 

159. The use of any one orclaims 109-158, wherein said cell is a cancer cell having 
defects in the ATfv^ignaling cascade. 

160. The use of clarfm 159, wherein said defect is altered expression or activity of one 

or more ofrfie following: ATM, p53, CHK2, MRE11, RAD50, NBSI, 53BP1, 
MDC1 J*2AX, MCPH1/BRIT1, CTIP, or SMC1. 

161. The use of claim 159, wherein said defect is altered expression or activity of one 
more of the following: ATM, p53, CHK2, MRE11, RAD50, NBSI, 53BP1, 

MDC1 or H2AX. 
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162. The use of any one of claims 108-158, wherein said cell is a cancer cell y 
expressing DNA damaging oncogenes. / 

163.The use of claim 162, wherein said cancer cell has altered expression or adfivity 
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, career cell, or cell has 
a defect in a base excision repair protein. / 

165. The use of claim 164, wherein the base excision repainprotein is UNG, SMUGl, 
MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, WEIL2, NEIL3 (DNA 
glycosylases); APE1, APEX2 (AP endonucleases^JGl, LIG3 (DNA Iigases I 
and III); XRCC1 (LIG3 accessory); PNK, PNB2P (polynucleotide kinase and 
phosphatase); PARP1, PARP2(PoIy(ADP-B^oose) Polymerases); PolB, PolG 
(polymerases); FEN1 (endonuclease) or Xprataxin. 

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

167. The use of claim 166, wherein the base excision repair protein is PARP1 or 
PARP2. / 

168. The use of any onorof claims 109-167, wherein the compound is used with an 
additional therapeutic agent wherein said agent inhibits or modulates a base 
excision repair protein. 

169. The userof claim 168, wherein the base excision repair protein is selected from 
UNG/SMUGl, MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, NEIL2, 

N^L3 (DNA glycosylases); APE1, APEX2 (AP endonucleases); LIG1, LIG3 
/DNA Iigases 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 selecyRl from 
PARP1 or PARP2. 

172. The use of claim 171, wherein said agent is selected from Olaoerib (also known 
as AZD2281 or KU-0059436), Iniparib (also known as BSI^Dl or SAR240550), 
Veliparib (also known as ABT-888), Rucaparib (also known as PF-01367338), 
CEP-9722, INO-lOOl, MK-4827, E7016, BMN673, oj^ZD2461. 

173. A process for preparing a compound of formula yA: 

comprising reacting a compounder" formula 6: 

undei^uitable conditions to form an amide bond, wherein J, R1, R2, R3, and R4 are as 
deemed in claims 1-33, 34-76, or77-106. 
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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 fonnula 5: 

NH2 O 

\ /,N' 
R1 

under suitable conditions to form an activated ester. 

175. A process for prenering a compound of fonnula I-A: 

x2S rV* MV$\ 
(\ / R* 

R1 

I-A 

comprising reacting a compound of formula 5: 
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under suitable conditions to form an amide bond, wherein R1, R2, 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 comprising the step of 
preparing a compound of formula 5: 

by reacting a compound of fonnula 4: 

-All 

under suitable deprotection conditions. 

17/The process of claim 176, further comprising the step of preparing a compound of 

fonnula 4: 
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179.The process of claim 178, further comprising the step of preparing a compound 

formula 2: / 

NCyVA" 
H2N^CCI3 

by reacting a compound of formula 1: 

O 
NC 

OAII 

under suitable anion condensation conditions. 

180. The process of any one of claims 173^vlierein R1 is independently selected from 
halo or-CH2CN. 

181. The process of claim 180, wherein R1 is independently selected from fluoro or 
chloro. 

182. The process of claimyll, wherein suitable conditions for forming an amide bond 
comprise reacting th^ompound of fonnula 6 with a substituted 3-aminopyridine 
in an aprotic solvent in the presence of heat. 

183. The processor claim 182, wherein the aprotic solvent is selected fromNMP, 
pyridine, or DMF. 

184.The orocess of claim 182, wherein the aprotic solvent is optionally substituted 
pysieline. 

l§e. The process of any one of claims 182-184, wherein the reaction is earned 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 forming 
the activated ester comprises reacting the compound of formula 5 with am amide 

coupling agent in the presence of an organic base. / 

188. The process of claim 187, wherein the organic base is an aliphanc amine. 

189. The process of claim 188, wherein the organic base is independently selected 
from DIPEA or triethylamine. / 

190. The process of any one of claims 187-189, whereimhe amide coupling agent is 
independently selected from EDCI, TBTU, TCT^HATU, T3P, or COMU. 

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

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

193. The process of claim 176, wherann suitable hydrolytic conditions comprise 
reacting the compound of foramila 4 with a silane in the presence of a metal 
catalyst. / 

194.The process of clainyi93, wherein the silane is phenylsilane. 

195. The process ofcjAn 194, wherein the metal catalyst is a palladium catalyst. 

196.The proces^w claim 195, wherein the metal catalyst is Pd(PPh3)4. 

197.The process of claim 176, wherein suitable hydrolytic conditions comprise 
reacttog the compound of fonnula 4 with an aqueous alkali. 

198.Tne process of claim 197, wherein the aqueous alkali is independently selected 
/from LiOH, NaOH, or KOH. 
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199. The process of claim 177, wherein suitable condensation conditions for forming 
pyrimidine ring comprise reacting the compound of fonnula 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 1,3* 
dialdehyde or3-(dialkylamino)-prop-2-enal. / 

201. The process of any one of claims 199 or 200, wherein the sol v/t is selected from 
DMF or DMSO. / 

202. The process of claim 199, wherein the 1,3-dielectrophilic species is generated in 
situ from a protected 1,3-dielectrophiIic species. / 

203. The process of claim 202, wherein the 1,3-dieleaw-ophilic species is generated 
from a ketal in the presence of a sulfonic acid/ 

204. The process of claim 203, wherein the surfonic acid is PTSA. 

205. The process of claim 178, wherein suitable condensation conditions for forming a 
pyrazole ring comprise reacting the compound of formula 2 with a hydrazine or 
hydrazine hydrate in the preserve of an aprotic solvent under basic conditions. 

206. The process of claim 205/rtierein the aprotic solvent is DMF. 

207. The process of clain^05, wherein the basic conditions comprise reacting the 
compound of formula 2 in the presence of potassium acetate or sodium acetate. 

208. The process of claim 179, wherein suitable anion condensation conditions 
comprise 1 ̂ acting 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/ the compound of formula 1 with trichloroacetonitrile. 

209./e process of claim 208, wherein the base is potassium acetate. 

/O.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: 

'yj1 * 
R1 

I-A 

comprising reacting a compound of formula 9: 

T2 f ^NVR2 

HN—\ H r R3. 
NH? R4 

under suitable condensation conditions triform a pyrimidine ring, wherein R1, R2, R3 

and R4 are as defined in claims 1-33, J^-76, or 77-104. 

213. The process of claim 212, fjrfrther comprising the step of preparing a compound of 
formula 9: 

^ P ^N. -

NHo R4 
R3 H r^R; 

by reacting Compound of formula 8: 

Q HVR2 

R3 
NAX H 

R" 
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by reacting the compound of fonnula 28: 

NH2 O 

( .N 

28 

under suitable deprotection conditions to form the carb^xylic acid. 

217. The process of claim 216, further comprisij*g the step of preparing a compound of 
formula 28: 

NH2 o 

Cr O 

28 

by reacting thfi^ompound of formula 6a*: 
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NH2 0 N=\ 

\\ //N Cl 

6a4 

with a compound of formula 27: 

under suitable conditions to form af amide bond. 

218. The compound of clainr 215, wherein suitable conditions for forming the amide 
bond comprise reacting the compound of formula 29 with the compound of 
fonnula 25 in the^esence of an amide coupling partner, an aprotic solvent, and a 
base, 

219. The compound of claim 218, wherein the aprotic solvent is independently selected 
from NJflP, 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 anyone of claims 218-222, wherein the amide coupling partner i& 
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 ^mprise 
reacting the compound of formula 28 with an acid in the presence oc a solvent. 

226. The process of claim 225, wherein the acid is HC1. / 

227. The process of claim 226, wherein the solvent is 1,4-dioxjme. 

228. The process of claim 217, wherein the suitable condirfons for forming the amide 
bond comprise reacting the compound of formula 6fl* with the compound of 
formula 27 in an aprotic solvent under heat. / 

229. The process of claim 228, wherein the apiyuc solvent is independently selected 
from NMP, pyridine, or DMF. / 

230. The process of claim 229, whereinme aprotic solvent is pyridine. 

231. The process of any one of clainrfs 228, wherein the reaction is carried out at a 
temperature of at least 80°C/ 

232. A process of preparingjf compound of formula 27: 

27 

Comprising the step of reacting a compound of formula 26: 
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/ 

N 

F' "Br 

2* 
26 

under suitable conditions to form an amine. 

233. The process of claim 232, further comprising the §)€p of preparing a compound 
of fonnula 26: 

M 

26 

by 1) reacting a compoiyfi of fonnula 18: 
N 

F f Br 
01 

18 

unde^uitable halogen exchange conditions to generate the compound of formula 32 
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N 

F y Br 
F 

32 , and 

2) reacting the compound of formula 32: 

F' f "Br 
F 

/ 

32 

with a compound of fonnula 22: 

22 

under suitable displacement conditions. 

234. The process claim 230, further comprising the step of preparing a compound 
of formula IS: 

M 

F' "Br 
CI 

/ 18 

by reacting the compound of formula 31: 
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Br 

31 

under suitable halogenation conditions. 

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

N 

CT N' 
,N 

or a pharmaceutic ally acceptable salt thereof. 

236. A compound selected from: 

/ 

I-G-92 
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I-G-95 

CT N 
.N+0-
\ 

/ 

237. A pharmaceutical composition comprising the compound of claim 235 having the 
structure: 

M 

O N' 
.N 
Xo or or a pharmaceutical^ acceptable salt thereof; 

and a pharmacejftically acceptable carrier. 
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238. A compound of claim 235, wherein the compound is a pharmaceutically 
w 

H2N O 

or H F D 
M 

N 

O^N*^| 

acceptable salt of Xo 

239. A pharmaceutical composition comprising the compound of/flaim 238 and a 
pharmaceutically acceptable earner. 

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

H2N O 

or H 
Q 

M 
N 

O^N^j 

XI o 

241. A pharmaceutical composition comprising the compound of claim 240 and a 
pharmaceutical^ acceptable aflmer. 
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CLAIMS 

1. A compound of formula I: 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is-C(J1)2CN, halo, -(L)k-W, or M; 

R9 is H, -CfJ^CN, halo, -(L)k-W, or M; 

J1 is independently H or C^alkyl; or 

two occurrences of J1, together with the carbon atom to which they are attached, form a 3-4 

membered optionally substituted carbocyclic ring; 

k is 0 or 1; 

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

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

JLM is independently halo, -CN, or a CMaliphatic chain, wherein up to two methylene units of 

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

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 Jw; 
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Jw is independently -CN, halo, -CF3; a Ci^aliphatic wherein up to two methylene units are 

optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 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; NH2; a C^alkyl optionally substituted with 0-3 occurrences of fluoro; or a 

Ci^aliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally 

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

R3 is H; halo; CMalkyl optionally substituted with 1-3 occurrences of halo; C3^cycloalkyl; 3-4 

membered heterocyclyl; -CN; or a Ci^aliphatic chain, wherein up to two methylene units of the 

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

R4 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 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 R4 is optionally substituted with 0-5 occurrences of J^; 

JQ is independently-CN; halo; =0; Q2; or a Cusaliphatic chain, wherein up to three methylene 

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

occurrence of JQ is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of JQ 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 Jx; 

two occurrences of JQ, 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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JR is independently-CN; halo; =0; -•O; Q3; or a Ci^aliphatic chain, wherein up to three 

methylene units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(0)-, or -S(0)n-; 
R. T each J is optionally substituted with 0-3 occurrences of J ; or 

two occurrences of JR 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 JR is optionally substituted 

with 0-3 occurrences of Jx; or 

R 2 two occurrences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

Q3 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; 

Jx is independently -CN; =0; halo; or a Cj^aliphatic chain, wherein up to two methylene units of 

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

T • • J is independently halo, -CN; =0; -OH; a Ci^aliphatic chain, wherein up to two methylene units 

of the aliphatic chain are optionally replaced with -O-, -NR-, -C(O)-, or -S(0)n-; 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 JT is optionally substituted with 0-3 occurrences 

of JM; 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; or 

X 3 two occurrences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

JM is independently halo or C ̂ aliphatic; 

n is 0, 1 or 2; and 
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is independently H or (^aliphatic. 

2. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R9 is H. 

3. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R9 is M. 

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

Ci^aliphatic, wherein up to three methylene units are optionally replaced with -O- or -NR-

5. The compound of claim 4, wherein, or a pharmaceutically acceptable salt thereof, M is C\. 

4alkyl, -(CMalkyl)0(Ci_3aliphatic), -(Ci-3alkyl)OH, -0(CMalkyl)N(C[.2alkyl)2, -NH(Ci_ 

4alkyl), or -(C]-4alkyl)NH(C]^alkyl). 

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

4alkyl. 

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

wherein JLM is halo. 

8. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein R9 is -

(L)k-W. 

9. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein k is 0. 

10. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein k is 1. 

11. The compound of claim 10, wherein L is a Ci^aliphatic, or a pharmaceutically acceptable 

salt thereof, wherein up to three methylene units are optionally replaced with -O- or -NR-. 
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12. The compound of claim 11, or a pharmaceutically acceptable salt thereof, wherein L is -O-

, -O(CMaliphatic)-, or -NR(Ci_3aIkyl)-. 

13. 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. 

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

3-7 membered heterocyclyl. 

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

pyrrolidinyl, piperidinyl, piperazinyl, oxetanyl, or azetidinyl. 

16. 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. 

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

wherein Jw is selected from Ci^alkyl or CF3. 

18. A compound of formula I-A: 
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R1 

I-A 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is fluoro, chloro, or -C(J1)2CN; 

J1 is independentlyH or Ci.2alkyl; or 

two occurrences of J1 .together with the carbon atom to which they are attached, form a 3-4 

membered optionally substituted carbocyclic ring; 

R is H; halo; -CN; NH2; a C].2alkyl optionally substituted with 0-3 occurrences of fluoro; or a 

Ci^aliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally 

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

R3 is H; halo; Cj^alkyl optionally substituted with 1-3 occurrences of halo; C3^cycloalkyl; -CN; 

or a Ci-3aliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally 

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

R4 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 R4 

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

JQ is independently -CN; halo; ~0; Q2; or a Ci^aliphatic chain, wherein up to three methylene 

units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)nS each 

occurrence of is optionally substituted by 0-3 occurrences of JR; or 
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two occurrences of 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 JQ 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; 

JR is independently -CN; halo; =0; -*0; Q3; or a Cj^aliphatic chain, wherein up to three 

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

each JR is optionally substituted with 0-3 occurrences of JT; or 

two occurrences of JR 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 JR is optionally substituted 

with 0-3 occurrences of J ; or 

n *y 
two occurrences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

Q3 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 CMaliphatic chain, wherein up to two methylene units of 

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

JT is independently halo, -CN; =0; a Ci^aliphatic chain, wherein up to two methylene units of 

the aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 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 JT is optionally substituted with 0-3 occurrences of JM; 

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 oxygen, nitrogen, or sulfur; or 

X 3 two occurrences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

JM is independently halo orCi^aliphatic; 

R is independently H or C [^aliphatic; and 

n is 0, 1 or 2. 

19. A compound having the formula I-A: 

R1 

I-A 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is fluoro, chloro, or-C^j'^CN; 

J1 is independently H or C^alkyl; or 

two occurrences of J1,together with the carbon atom to which they are attached, form a 3-4 

membered optionally substituted carbocyclic ring; 

R is H; halo; -CN; NH2; a Ci^alkyl optionally substituted with 0-3 occurrences of fluoro; or a 

Ci^aliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally 

replaced with -O-, -NR-, -C(O)-, or— S(0)n; 
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R3 is H; halo; Ci^alkyl optionally substituted with 1-3 occurrences of halo; Cs^cycloalkyl; -CN; 

or a Ci^aliphatic chain, wherein up to two methylene units of the aliphatic chain are optionally 

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

R4is ^ , 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 R4 is optionally substituted with 0-5 occurrences of JQ; 

JQ is independently-CN; halo; =0; Q2; or a Ci-galiphatic chain,wherein up to three methylene 

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

occurrence of JQ is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of JQ 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 JQ is optionally substituted 

with 0-3 occurrences of Jx; or 

two occurrences of JQ, 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; 

JR is independently -CN; halo; =0; Q3; or a Ci^aliphatic chain, wherein up to three methylene 

units of the aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; each JR is 

optionally substituted with 0-3 occurrences of J ; or 
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two occurrences of JR 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 JR is optionally substituted with 0-3 occurrences of Jx; or 

R 2 two occurrences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

Q3 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; 

y 
J is independently -CN; halo; or a Cj^aliphatic, chain wherein up to two methylene units of the 

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

j J is independently -CN; =0; -OH; a Ci^aliphatic chain, wherein up to two methylene units of 

the aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n-; 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 JT is optionally substituted with 0-3 occurrences of JM; 

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; 

T 3 two occurrences of J , together with Q , form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

JM is independently halo or Ci^aliphatic; 

n is 0, 1 or 2; and 

R is independently H or Ci_4aliphatic. 

20. A compound having the formula I-A: 
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I-A 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is fluoro, chloro, or-QJ^CN; 

J1 is independently H or Ci.2alkyl; or 

two occurrences of J1,together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 

R is H; chloro; NH2; or a Cj^alkyl optionally substituted with fluoro; 

R is H; chloro; fluoro; C^alkyl optionally substituted with 1-3 occurrences of halo; C3. 

4cycloalkyl; or -CN; 

i | N A ] 

R4 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 R4 is optionally substituted with 0-5 occurrences of JQ; 

JQ is independently halo; =0; Q2; or a Ci.galiphatic chain, wherein up to two methylene units of 

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

occurrence of JQ is optionally substituted by 0-3 occurrences of JR; or 

two occurrences of JQ 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 JQ 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; 

JR is independently halo; =0; 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 CMaliphatic chain, wherein up to two methylene units of the aliphatic 

chain are optionally replaced with -0-, -NR-, -S-, -C(O)-, or -S(0)n-; each JR is optionally 

substituted with 0-3 occurrences of J ; or 

two occurrences of JR 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 JR is optionally substituted 

with 0-3 occurrences of J ; or 

two occurrences of JR, together with Q2, form a 6-10 membered saturated or partially unsaturated 

bridged ring system; 

V 

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

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

J is independently a CMaliphatic 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 JT is 

optionally substituted with 0-3 occurrences of JM; 

JM is independently halo or CMaliphatic; 

n is 1 or 2; and 
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R is independently H or CMaliphatic. 

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

wherein R1 is fluoro. 

22. The compounds of any one of claims 1-20, wherein R1 is -CH2CN, -C(CH3)2CN or-

CH(C i _2alkyl)CN. 

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

wherein R1 is chloro. 

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

thereof, wherein R2 is -CF3, -NH(C[_2alkyl), chloro, or H. 

25. The compound of claim 24, or a pharmaceutically acceptable salt thereof, wherein R is H. 

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

chloro. 

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

wherein R3 is H, chloro, fluoro, CHF2, -CN, cyclopropyl, or CM&lkyI. 

28. The compound of claim 27, or a pharmaceutically acceptable salt thereof, wherein R3 is H, 

chloro, or fluoro. 

^ 
29. The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein R is H. 

30. The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein R3 is 

chloro. 
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31. The compound of claim 28, or a pharmaceutically acceptable salt thereof, wherein R3 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 

ispyrrolyl, imidazolyl, pyrazolyl, 1,2,3-triazolyl, or 1,2,4-triazolyl. 
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39. The compound of claim 38, or a pharmaceutically acceptable salt thereof, wherein Ring A 

is pyrazolyl or imidazolyl. 

40. 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. 

41. 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-lH-pyrazino[l,2-a]pyrazinyl, 5,6,7,8-tetrahydroimidazo[l,5-a]pyrazinyl, 2,5-

diazabicyclo[4.1.0]heptane, or octahydropyrazino[2,l-c][l,4]oxazinyl. 

42. The compound of any one of claims 32-39, or a pharmaceutically acceptable salt thereof, 

wherein JQ is Ci.galiphatic chain, wherein up to two methylene units of the aliphatic chain 

are optionally replaced with -0-, -NR-, or -C(O)-. 

43. The compound of any one of claims 32-39, or a pharmaceutically acceptable salt thereof, 

wherein JQ is independently -0-, -C(O)-, -S(0)2-, Ci^alkyl, -(Co-4alkyl)NH2, -(Co-

4alkyl)NH(Ci-4alkyl), -(Co-4alkyl)N(Ci4alkyl)2, -(Co^alkyOOH, -(Co4alkyl)0(Ci4alkyl), -

C(0)0H, -S(0)2N(CI.3alkyl)-, -C(0)(CMalkyl)-, -(0)C(CMalkyl)N(Ci.2alkyl)2 , or-

C(0)0(CMalkyl). 

44. The compound of claim 43, or a pharmaceutically acceptable salt thereof, wherein JQ is 

Ci^alkyl, -O-, or -C(O)-. 

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

wherein JQ is Q2. 

46. The compound of claim 45, or a pharmaceutically acceptable salt thereof, wherein Q2 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. The compound of claim 46, or a pharmaceutically acceptable salt thereof, wherein Q2 is 

independently oxetanyl, tetrahydropyranyl, tetrahydrofuranyl, cyclopropyl, azetidinyl, 

pyrrolidinyl, piperazinyl, cyclobutyl, thiomorpholinyl, or morpholinyl. 

48. The compound of claim 47, or a pharmaceutically acceptable salt thereof, wherein Q2 is 

independently selected from oxetanyl, tetrahydropyranyl, or tetrahydrofuranyl. 

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

oxetanyl. 

50. 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. 

51. The compound of claim 50, or a pharmaceutically acceptable salt thereof, wherein Q is 

independently 5,6,7,8-tetrahydroimidazo[l,5-a]pyrazinyl or 5,6,7,8-

tetrahydroimidazo[ 1,2-a]pyrazinyl. 

52. 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. 

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

wherein JQ is =0. 

54. The compound of any one of claims 42-52, or a pharmaceutically acceptable salt thereof, 

wherein JR is a 3-6 membered heterocyclyl having 1-3 heteroatoms selected from the 

group consisting of oxygen, nitrogen, and sulfur. 

55. The compound of claim 54, or a pharmaceutically acceptable salt thereof, wherein JR 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 JR is a 

piperazinyl. 

57. The compound of any one of claims 42-52, or a pharmaceutically acceptable salt 

thereof, wherein JR is independently halo, =0, -OH, C^aUcyl, -(Co-4alkyl)N(Ci_4alkyl)2, or -

(C(MalkyI)0(CMalkyl). 

58. The compound of any one of claims 45-52, or a pharmaceutically acceptable salt 

thereof, wherein two occurrences of JR 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 JR 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 JR, together with Q2, form a bridged ring system. 

61. The compound of claim 56, or a pharmaceutically acceptable salt thereof, wherein JT 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 JT is 

oxetanyl. 

63. The compound of claim 1 having formula I-A-l: 
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I-A-1 
5 

or a pharmaceutically acceptable salt thereof, wherein: 

R5 is CMaliphatic, a 3-6 membered cycloalkyl, or a 3-6 membered heterocyclyl having 1-

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

R8 is H or C1.3 alkyl; or 

5 8 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 R1 is 

fluoro. 

65. The compound of claim 64, or a pharmaceutically acceptable salt thereof, wherein R5 is 

CMaliphatic. 

66. The compound of claim 65, or a pharmaceutically acceptable salt thereof, wherein R5 is 

methyl or ethyl. 

67. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R5 is 

a 3-6 membered cycloalkyl. 
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68. The compound of claim 67, or a pharmaceutically acceptable salt thereof, wherein R5 is 

cyclopropyl. 

69. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R5 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 R5 is 

tetrahydrofuranyl or oxetanyl. 

71. The compound of claim 63, or a pharmaceutically acceptable salt thereof, wherein R5 

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 R5 and R8 is a five-membered ring. 

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

ring formed by R5 and R8 is a six-membered ring. 

74. A compound, wherein the compound is: 

I-N-l I-N-2 I-N-3 
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I-N-4 I-N-5 I-N-6 

I-N-8 I-N-9 

I-N-10 I-N-12 

I-N-13 I-N-14 I-N-15 
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I-N-16 

I-N-19 

l-N-22 

I-N-17 

I-N-20 

I-N-23 

F 

432 

F 

I-N-18 

I-N-21 

I-N-24 



I -N-25 I-N-26 I-N-27 

NQ 

I-N-28 

I-N-31 

I-N-29 I-N-30 

I-N-33 

I-N-34 

''OH 

I-N-35 I-N-36 
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I-N-37 I-N-38 I-N-39 

I-N-40 I-N-41 I-N-42 

O— 

N\Q,N 

I-N-44 I-N-45 

I-N-46 I-N-47 I-N-48 

N^NH2 H2N o 

N'OT H T 9- 0 ? c-> 
:i 1 
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I-N-49 I-N-50 I-N-51 

N. XI 

I-N-52 I-N-54 

I-N-55 I-N-56 I-N-57 

I-N-58 I-N-59 I-N-60 

I-N-62 
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H2N 0 

NOT *H 

.N. 

P 0 A 
I-N-64 I-N-65 

I-N-66 I-N-67 

I-N-68 I-N-70 

I-N-71 I-N-72 I-N-73 
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cr X)' 

I-N-74 I-N-75 

P- 0 
N 

I-N-76 I-N-77 I-N-78 

vs & O 
N 

I-N-79 

©• o 
& 

N 

I-N-80 

P1 0 
N 

I-N-81 

& 0 
N 
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I-N-82 

I-N-85 

I-N-87 

I-N-90 

I-N-83 I-N-84 

I-N-86 

I-N-91 

438 



I-N-93 I-N-94 

I-N-95 I-N-96 I-N-97 

I-N-98 I-N-99 I-N-100 
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I-N-101 I-N-102 I-N-103 

I-N-104 I-N-105 I-N-106 

F F 

I-N-107 I-N-108 I-N-109 
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H2N o (f ^ 
Nhl H' I C' Q C) N F <s 

%3f B 
|N 

I-N-110 I-N-lll I-N-112 

H2N O 

I-N-113 I-N-114 I-N-115 

H2N O 

CI 

I-N-X17 

o 

H?N 0 

I-N-119 I-N-120 I-N-121 
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I-N-122 I-N-123 I-N-124 

I-N-125 I-N-126 I-N-127 

N. .NH 

I-N-128 I-N-129 I-N-130 

•&V? 
"O * M 

I-N-131 I-N-132 I-N-133 
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I-N-134 I-N-135 I-N-136 

I-N-137 I-N-138 I-N-139 

I-N-140 

HoN 0 , /? 
"N' 

0 
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I-N-143 I-N-144 I-N-145 

N 0 

I-N-146 I-N-147 

H2 

O 

I-N-148 

I-N-149 

H2I 

N'OJ 

I-N-150 I-N-151 

H2r 
N.b) 

I-N-153 I-N-154 
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I-N-155 I-N-156 I-N-157 

I-N-158 I-N-159 I-N-160 

N 

F 

I-N-X62 I-N-163 
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o=s=o 

o=s=o 

6 N 

I-N-164 I-N-165 I-N-166 

UNH 

I-N-167 I-N-168 I-N-169 

I-N-170 I-N-171 I-N-172 
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H vV P c; 
F °*VS 

I-N-173 I-N-174 I-N-175 

o=s=o 
o=s=o 

I-N-176 I-N-177 I-N-178 

o=s=o 

I-N-179 I-N-180 I-N-181 
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saN 

I-N-182 I-N-183 I-N-184 

I-N-185 I-N-186 I-N-187 

o=s=o 

o=s=o 

I-N-188 I-N-189 I-N-190 
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I-N-192 I-N-193 

I-N-195 I-N-196 
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J-N-197 I-N-198 I-N-199 

I-N-200 I-N-201 I-N-202 

) 

I-N-203 I-N-204 I-N-205 

I'N-206 I-N-207 I-N-208 

450 



451 



I-N-216 I-N-217 I-N-218 

b" ̂  
I-N-219 

I-N-221 

I-N-220 

P A 
F \ / 

I-N-222 

I-N-224 I-N-226 
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I-N-227 I-N-228 I-N-229 

F "Q 
I-N-230 I-N-231 I-N-232 

I-N-233 I-N-234 I-N-235 

N ^ 

I-N-236 

F 

I-N-237 I-N-238 

F /O 
453 



I-N-239 I-N-240 

I-N-241 

-N N£>r 
I-N-242 

o=s=o 

I-N-243 

F I L 
^ i 0 

I-N-244 

H2N o 

h 
iN 

I-N-245 

e a rN ^ <9 
H2N 

N.0l 
,r 

I-N-247 I-N-248 
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wo 

I-N-249 I-N-250 

N. m 
& 

O O 

I-N-251 I-N-252 

I-N-255 I-N-256 
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I-N-257 I-N-258 I-N-259 

I-N-260 I-N-261 

I-N-262 

,N 
N-N 

F 

I-N-263 

H2N O 

"h 
N 

I-N-265 I-N-266 
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I-N-267 

F 

I-N-270 

i 

I-N-273 

I-N-268 

0 
I-N-271 

F 

I-N-269 

I-N-272 

I-N-274 I-N-275 
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lOi £"0 
O F I V 

o 

I-N-276 I-N-277 I-N-278 

F I 1 
O 

I-N-279 I-N-280 I-N-281 

I-N-282 I-N-283 I-N-284 

I-N-285 I-N-286 I-N-287 
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H2N O 

i' 

N 

Q 
.N 

O 

I-N-288 I-N-289 I-N-290 

or a pharmaceutically acceptable salt thereof. 

75. A compound of formula I-B: 

NH, o 

N ,4 H'T-* 
\ /y 

R'l 

N -l-L3 

O^NL1L2 

I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is fluoro, chloro, or-C^^CN; 

J1 is independently H or Ci^alkyl; or 

two occurrences of J1 together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 
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R3 is H; chloro; fluoro; Ci^alkyl optionally substituted with 1-3 occurrences of halo; C3. 

4cycloalkyl; -CN; or a Ci-3aliphatic chain wherein up to two methylene units of the aliphatic 

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

L1 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 CMaliphatic chain, wherein up to two 

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

each L1 is optionally substituted with CMaliphatic; -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 Ci^aliphatic chain wherein up to two 

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

each L is optionally substituted with CMaliphatic; -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 

1 2 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 JG; 

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; 

J is independently halo; -N(R°)2; a 3-6 membered carbocycyl; a 3-6 membered heterocyclyl 

having 1-2 heteroatoms selected from oxygen nitrogen, or sulfur; or a C^alkyl chain wherein up 

to two methylene units of the alkyl chain are optionally replaced with -0-, -NR-, -C(O)-, or -
p IT 

S(0)n; each J 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 J , together with Ring D, form a 6-10 membered saturated or partially 

unsaturated bridged ring system; 

T/ 

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; 

L3 is independently H; chloro; fluoro; Cj^alkyl optionally substituted with 1-3 occurrences of 

halo; -CN; or a CMaliphatic chain, wherein up to two methylene units of the aliphatic chain are 

optionally replaced with -O-, -NR-, -C(O)-, or -S(0)n; 

n is 0, 1, or 2; and 

R and R° are H or Ci^alkyl. 

76. A compound o formula I-B: 

I-B 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is fluoro, chloro, or-C(j')2CN; 

J1 is independently H or Ci_2alkyl; or 

two occurrences of J1 together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 

R is H; chloro; fluoro; Ci^alkyl optionally substituted with 1-3 occurrences of halo; C3. 

4cycloalkyl; -CN; or a Ci^aliphatic chain wherein up to two methylene units of the aliphatic 

chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n; 
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L1 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 

oxygen nitrogen or sulfur; or a CMaliphatic chain wherein up to two methylene units of the 

aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or-S(0)n; each L1 is optionally 

substituted with CMaliphatic; -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 CMaliphatic chain wherein up to two methylene units of the 

aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)„; each L2 is optionally 

substituted with CMaliphatic; -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 

1 2 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 JG; 

•> 
L is independently H; CMaliphatic; 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; 

J is independently halo; -CN; -N(R°)2; ">*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 CMalkyl chain, wherein up to two methylene units of the alkyl chain are optionally 

replaced with -O-, -NR-, -C(O)-, or-S(0)n; each JG is optionally substituted with 0-2 

occurrences of JK. 

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; 

JK 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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n is 0, 1, or 2; and 

R and R° are H or CMalkyl. 

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

NH2 O r^S 

w 
R1 

or a pharmaceutically acceptable salt thereof, wherein: 

R1 is fluoro, chloro, or-Qj'^CN; 

J1 is independently H or CMalkyl; or 

two occurrences of J1 ,together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 

R3 is H; chloro; fluoro; CMalkyl optionally substituted with 1-3 occurrences of halo; C3. 

4Cydoalkyl; -CN; or a CMaliphatic chain wherein up to two methylene units of the aliphatic 

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

L1 is H; a 3-7 membered aromatic or non-aromatic ring having 0-2 heteroatoms selected from 

oxygen nitrogen or sulfur; or a CMaliphatic chain, wherein up to two methylene units of the 

aliphatic chain are optionally replaced with -0-, -NR-, -C(O)-, or -S(0)n; each L1 is optionally 

substituted with CMaliphatic; -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 CMaliphatic chain wherein up to two 

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

each L is optionally substituted with CMaliphatic; -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 

L1 and L2, together with the nitrogen to which they are attached, form a Ring D; Ring D is 

optionally substituted with 0-5 occurrences of JG; 

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; 

JG is independently halo; -N(R°)2; 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 

CMalkyl chain, wherein up to two methylene units of the alkyl chain are optionally replaced with 

-0-, -NR-, -C(O)-, or—S(0)n; each J° is optionally substituted with 0-2 occurrences of JK. 

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

unsaturated bridged ring system; 

JK 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; 

n is 0, 1, or 2; and 

R and R° are H or CMalkyl. 

78. A compound represented by the following structural formula: 

or a pharmaceutically acceptable salt thereof, wherein: 
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R1 is fluoro, chloro, or-Qj'^CN; 

J1 is independently!! or Chalky!; or 

two occurrences of J1 ,together with the carbon atom to which they are attached, form an 

optionally substituted 3-4 membered carbocyclic ring; 

R3 is H; chloro; fluoro; CMalkyl optionally substituted with 1-3 occurrences of halo; C3. 

4cycloalkyl; or -CN; 

L1 is an optionally substituted CMaliphatic; 

L is an optionally substituted CMaliphatic; or 

1 2 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 JG; 

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; 

Q J is independently CMalkyl, -N(R°)2, or a 3-5 membered carbocycyl; or 

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

unsaturated bridged ring system; and 

R° is H or CMalkyl. 

79. The compound of any one of claims 75,76, and 77, wherein R1 is fluoro. 

80. The compound of any one of claims 75,76, and 77, wherein R1 is -CH2CN. 

81. The compound of any one of claims 75,76, and 77, wherein R1 is chloro. 
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82. The compound of any one of claims 75, 76, 77, 79, and 80, wherein R is H, chloro, 

fluoro. cyclopropyl, or CMalkyl. 

83. The compound of claim 82, wherein R3 is H, chloro, or fluoro. 

84. The compound of claim 82, wherein R3 is H. 

85. The compound of claim 82, wherein R3 is chloro. 

86. The compound of claim 82, wherein R3 is fluoro. 

87. The compound of any one of claims 83-86, wherein L1 and L2 are H; -(Ci.3alkyl)0(Ci. 

2alkyl); -(Ci-3alkyl)N(Ci-2alkyl)2; CMalkyl; azetidinyl; piperidinyl; oxetanyl; or 

pyrrolidinyl. 

88. The compound of any one of claims 79-86, wherein L1 and L2, together with the nitrogen 

to which they are attached, form Ring D. 

89. 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. 

90. The compound of claim 89, wherein Ring D is piperazinyl, piperidinyl, morpholinyl, 

tetrahydopyranyl, azetidinyl, pyrrolidinyl, or 1,4-diazepanyl. 

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

pyrrolidinyl or azetidinyl. 

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

94. The compound of claim 93, wherein Ring D is octahydropyrrolo[l,2-a]pyrazine or 

octahydropyrrolo [3,4-c]pyrrole. 

95. The compound of any one of claims 89-94, wherein JG is halo, Ci^alkyl, -0(Ci_3alkyl), C3. 

6cycloalkyl, a 3-6 membered heterocyclyl, -NH(C!_3alkyI), -OH, or -N(CMalkyl)2. 

96. The compound of claim 95, wherein JG is methyl, -N(Ci4alkyl)2, ethyl, -0(Ci.3alkyl), 

cyclopropyl, oxetanyl, cyclobutyl, pyrrolidinyl, piperidinyl, or azetidinyl. 

97. The compound of claim 96, wherein JG is methyl. -0(Ci.3alkyl), oxetanyl, pyrrolidinyl, 

piperidinyl, or azetidinyl. 

98. The compound of claim 97, wherein JG is methyl. 

99. The compound of any one of claims 90-93, wherein two occurrences of JG, 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, l,4-diazabicyclo[3.2.1]octane, or 2,5-

diazabicyclo[2.2.1 Jheptane. 

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

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

I-G-l I-G-2 I-G-3 

I-G-4 I-G-5 I-G-6 

H2N O 
HoN O 

H2N O 

N. 

CT N O 
N. 

I-G-7 I-G-8 I-G-9 
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I-G-10 I-G-ll I-G-12 

I-G-13 I-G-14 I-G-15 

I-G-16 I-G-18 
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CT NH 

I-G-19 I-G-20 I-G-21 

I-G-22 I-G-23 I-G-24 

I 

I-G-25 I-G-26 I-G-27 

470 



I-G-28 I-G-29 I-G-30 

CT NH 

I-G-31 I-G-32 I-G-33 

I-G-34 I-G-35 
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I-G-36 I-G-37 I-G-38 

I-G-40 I-G-41 

I-G-42 I-G-43 I-G-44 
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I-G-45 I-G-46 I-G-47 

I-G-48 I-G-49 

I-G-50 I-G-51 I-G-52 
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I-G-53 I-G-54 I-G-55 

<0 

O N 
• NH 

I-G-56 I-G-57 

I-G-58 I-G-59 
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I-G-60 I-G-61 

I-G-62 I-G-63 I-G-64 

"IX. 
I-G-65 I-G-66 I-G-67 
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I-G-68 I-G-69 

C 
I-G-71 I-G-72 

I-G-74 I-G-75 
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I-G-76 I-G-77 I-G-78 

I-G-79 I-G-80 

I-G-81 I-G-82 I-G-83 
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I-G-84 I-G-85 I-G-86 

I-G-87 I-G-88 

I-G-89 I-G-90 I-G-91 
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I-G-93 I-G-94 

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, TriplatinTetranitrate, 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 anyone 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, or 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 Chkl (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 anyone 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 anyone 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, RAD50, NBSI, 53BP1, MDC1, H2AX, 

MCPH1/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, NBSI, 53BP1, MDC1, and H2AX. 

155. The compound for use according to anyone 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 Iigases 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 Iigases 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-lOOl, MK-4827, E7016, BMN673, or AZD2461. 

166. 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 

5 

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

amide bond, wherein R1, R2, R3, and R4 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: 

formula 5: 

5 
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NH2 O 

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 

fonnula 4: 
NH-

or a pharmaceutically acceptable salt thereof, by reacting a compound of formula 3: 

NH2 O 

NVO'A" 
HN—\ 

NH, 

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

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: 

NH2 O 

N^V" -...All 

NH 

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

O 
NC^0'A" 

H2N CCI3 

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: 
O 

NC^crAI1 

H2N"XCI3 

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

O 
NC^ ' -OAII 

1 

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 R1 is from halo or-CH2CN. 

172. The process of claim 171, wherein R1 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(PPh3)4. 

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 

fonnula 9: 

9 

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

form a pyrimidine ring, wherein R1, R2, R3 and R4 are as defined in claims 1-106. 

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

formula 9: 

9 

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

8 
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or a pharmaceutically acceptable salt thereof, under suitable condensation conditions 

form a pyrazole ring. 

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

formula 8: 

Nc- KxY' H VR3 
R4 

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

O 
NC^C 

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: 
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I-G-32 

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

compound of formula 30: 

.HC! 

with a compound of formula 25: 

30 

0 
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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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*: 

F 

6a* 

or a pharmaceutically acceptable salt thereof, with a compound of formula 27: 

/I H2N'7^F 

& 
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 isNMP, 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 HC1. 

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 earned out at a 
temperature of at least 80°C. 

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

F T NH2 

M 

cr "o 

27 

or a pharmaceutically acceptable salt thereof, comprising the step of reacting a 
compound of formula 26: 

F y Br 
N 

cr "o 

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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26 

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

CI 

18 

or a pharmaceutically acceptable salt thereof, under suitable halogen exchange 

conditions to generate the compound of formula 32 

F 

32 

or a pharmaceutically acceptable salt thereof, and 

2) reacting the compound of formula 32: 

F 

32 

500 



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

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 

fonnula 18: 

CI 

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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H2N O 

I-G-32 

or a pharmaceutically acceptable salt thereof. 

216. A compound, wherein the compound is: 

I-G-92 

I-G-95, 
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I-G-96, 

or a pharmaceutically acceptable salt thereof. 

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

H2N O 

•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 

-N. 

JrW' 
iN ^ 

cr^N^ 

salt of V-0 

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: 

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 I 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, 

o 
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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 I 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, rhabdomyomas, flbromas, 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, SMUG1, MBD4, TDG, OGG1, MYH, NTH1, MPG, NEIL1, NEIL2, NEIL3, 

APE1, APEX2, LIG1, LIG3, XRCC1, PNK, PNKP, PARP1, PARP2, PolB, PolG, 

FEN1, 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, 

APE1, APEX2, LIG1, LIG3, XRCC1, PNK, PNKP, PARP1, PARP2, PolB, PolG, 

FEN1, and Aprataxin. 
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