
WO 2013/097601 PCT/CN2012/086357 

BROMOPOMAIN INHIBITORS 

BACKGROUND 

Bromodomains refer to conserved protein structural folds which bind to N-acetylated 

lysine residues that are found in some proteins. The BET family of bromodomain containing 

5 proteins is comprised of four members (BRD2, BRD3, BRD4 and BRDt). Each member of 

the BET family employs two bromodomains to recognize N-acetylated lysine residues found 

primarily, but not exclusively, on the ammo-terminal tails of histone proteins. These 

interactions modulate gene expression by recruiting transcription factors to specific genome 

locations within chromatin. For example, histone-hound BRD4 recruits the transcription 

10 factor P-TEFb to promoters, resulting in the expression, of a subset of genes involved in cell 

cycle progression (Yang et al., Mol. Cell. Biol. 28: 967-976 (2008)). BRD2 and BRD3 also 

function as transcriptional regulators of growth promoting genes (LeRoy et al., Mol. Cell 30: 

51 -60 (2008)). BET family members were recently established as being important for the 

maintenance of several cancer types (Zubcr et al., Nature 478: 524-528 (2011); Mertz et al; 

15 Proc. Nat'l, Acad. Sci. 108: 16669-16674 (2011); Delmore et al., Cell 146: 1-14,(2011); 

Dawson et al., Nature 478: 529-533 (2011)). BET family members have also been 

implicated in mediating acutc inflammatory responses through the canonical NF-KB pathway 

(Huang et al., Mol. Cell. Biol. 29: 1375-1387 (2009)) resulting in the upregulation of genes 

associated with the production, of cytokines (Nicodeme et al.. Nature 468: 1119-1123, (2010)). 

20 In addition, bromodomain function has been implicated in kidney disease (Zhang, et al., 3. 

Biol. Chem. 287: 28840-28851 (2012)). BRD2 function has also been, linked to a 

predisposition for dyslipidemia or improper regulation of adipogcncsis, elevated 

inflammatory profiles and increased susceptibility to autoimmune diseases (Denis, Discovery 

Medicine 10: 489-499 (2010)). The human immunodeficiency virus utilizes BRD4 to initiate 

25 transcription of viral R.NA from stably integrated viral DNA (Jang et al., Mol. Cell, 19: 523-

534 (2005)). BET bromodomain inhibitors have also been shown to reactivate HIV 

transcription in models of latent T cell infection and latent monocyte infection (Banerjee, et 

al, 3. Leukocyte Biol. doi:30J 189/jlb.0312165). BRDt has an important role in 

spermatogenesis (Matzuk, et al, Cell 150: 673-684 (2012)). Accordingly, there is an 

30 ongoing medical need to develop new drugs to treat diseases and indications involving 

bromodomain function, including BET bromodomain function. 

SUMMARY 

In one aspect the present invention provides for compounds of formula (I) or 
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pharmaceutically acceptable thereof, 
o 

RX. 

CO 
wherein 

5 Rx is hydrogen or C1-C3 alkyl; 

Ry is C1-C3 alkyl, -(C2-C3 a!kylenyl)-OH, or C1-C3 haloalkyl; 

X1 is N or CRxl wherein 

Rxl is hydrogen, C2~C6 alkenyl, C2-C(, 

alkynyl, -C(0)0Raxl, -C(0)NRbxlRcx3, -C(0)Rdxl, 

10 S(Q)2Rdxl, -S(G)2NRbx[Rcxl, Gxi, CrC6 haloalkyl, or CrC6 alkyl; 

wherein the C]-Q$ alkyl is optionally substituted with one substituent 

selected from the group consisting of OR3*1, SRaxi, S(0)Rdxl, 

S(0)2RdxI, 

NRbxlRcx1, -C(0)Raxi, ~C(0)0R;!Xi", ~C(0)NRbxlRcx', -S(0)2NRbx!Rcx', 

15 and Gxl; 

Raxl, Rbxl, and Rcxl, at each occurrence, are each, independently hydrogen, C\-

C6 alkyl, CrCg haloalkyl, Ga, or -(C3-C6 alkylenyl)-Ga; 

Rdx], at each occurrence, are each independently Ci-Ce alkyl, C1-C6 haloalkyl, 

Ga, or -(Ci-Ce alkylenyl)~Ga; 

20 X2 is N or CRx2; wherein 

Rx2 is hydrogen, C2-C6 alkenyl, C2-C6 

alkynyl, -C(0)0Rflx2, -C(0)NRbx2Rcx2, -C(0)Rdx2, -C(0)H, 

S(0)2Rdx2, -S(0)2NRbx2Rcx2, Gx2, Q-Ce haloalkyl, or CrC6 alkyl; 

wherein the C]-C6 alkyl is optionally substituted with one substituent 

25 selected from the group consisting of OR3*2, SRax2, S(0)Rdx2, 

S(0)?Rdx2, 

NRbx2Rcx2, -C(0)Rax2, -C(0)0Rax2, -C(0)NRbx2Rcx2, -S(0)2l,T,r>bx2r,cx2 

and Gx2; 

2 
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Rax2, Rox9, and RLX/', at each occurrence, are each independently hydrogen, Ci-

C6 alkyl, Ci-C6 haloalkyl, Gb, or -(Ci-Q alkylenyl)~Gb; 

Rdx2, at each occurrence, is independently C1-C6 alkyl, C1-C6 haloalkyl, Gb, 

or -(CrC6 alkylenyI)-Gb; 

5 Y1 is N or CRU; wherein Ru is hydrogen, Ci-Cf, alkyl, halogen, or C1-G5 haloalkyl; 

A1 is N or CR1, A2 is N or CR2, A3 is N or CR3; and A4 is N or CR4; with the proviso 

that zero, one, two, or three of A1, A2, A3, and. A4 are N; 

R1, R5, and R4 are each independently hydrogen, Cj-Ce aikyl, C2-C6 alkenyl, C2-C<s 

alkynyl, halogen, Ci-Co haloalkyl, CN, orN02; 

10 R2 is hydrogen, Ci-Cg alkyl, C2-C6 alkenyl, C2~C6 alkynyl, halogen, C]-Cr, 

haloalkyl, -CN, N02, 

G2a, -OR23, -0C(0)R2d, -0C(0)NR2bR2c, -SR2*, -S(0)2R2d, -S(0)2NR2bR2c, -C( 

0)R2d, -C(0)0R2a, -C(0)NR2bR2c, -NR2bR2c, -N(R2e)C(0)R2d, -N(R2e)S(0)2R2 

d, -N(R2e)C(0)0(R2d), -N(R2e)C(0)NR2bR2c, -N(R2e)S(0)2NR2bR2c, -(Ci-C6 

15 alkylenyl)-G2a, -(Ci-C6 alkylenyl)-OR2a, ~(CrC6 alkylcnyl>OC(G)R2d, -(CV 

C6 alkylenyl)-0C(0)NR2bR2c, -(C].-C6 alkylcnyl)~S(0)2R2d, -(CrC6 

alkylenyl)"S(0)2-NR2bR2c, -(CrC6 alkylenyl)-C(0)R2d, -(C]-C6 

alkylenyl)-C(0)0R2a, -(Ci-C6 alkyleny])-C(0)NR2bR2c, ~(CrC6 

afkylenyl)-NR2bR2t, -(Ci-C6 alkylenyl)-N(R2e)C(0)R2d, ~(CS~C6 

20 alkylenyl)-N(R2e)S(0)2R2d, -(Ci-C6 alkylenyl)-N(R2t5)C(0)0(R2a), -(C i~C6 

alkylenyl)-N(R2e)C(0)NR2bR2c, -(CrC6 alkylenyl)-N(R2e)S(0)2NR2bR2c, and 

-(CrCe alkylenyl)-CN; 

R2a, R2b, R2\ and R2e, at each occurrence, are cach independently hydrogen, C2-C"6 

alkenyl, C2-C6 alkynyl, Ci-C-6 haloalkyl, G2b, or CVCc alkyl wherein the Ci-Q 

25 aikyl is optionally substituted with one substituent selected from the group 

consisting of -ORzl, 

NRziR*2, -C(0)0Rz\ -C(0)NRziRz2, -S(0)2Rzl, -S^NR^R22, and G2b; 

R2d, at each occurrence, is independently C2-Cr> alkenyl, C2-C<s alkynyl, Ci-CV, 

haloalkyl, G2b, or Ci-Ce alkyl wherein the CrQ alkyl is optionally substituted 

30 with one substituent selected from, the group consisting of -OR'1, 

NR/JRz2, -C(0)0Rzl, -C(0)NRziRz2, -S(0)2Rz\ ~S(0)2NRzlRz2, and G2b; 

Rzl and Rz2, at each occurrence, are each independently hydrogen, C1-CV3 alkyl, or Cj-

C§ haloalkyl; 

3 
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Gxl, Gx2, Ga, G\ G"\ and G"b, at each occurrence, are each independently aryl 

heteroaryl, heterocycle, cycloalkyl, or cycloalkcnyl, and each of which is 

independently unsubstitutcd or substituted with 1,2,3,4, or 5 of Rv; 

L1 is absent, CH2, C(O), C(H)(OH), (CH2)mO, (CH2)mS(0)n wherein n is 0, 1, or 2; or 

(CH2)mN(Rz) wherein Rz is hydrogen, C1-C3 alkyl, C1-C3 haloalkyl, (C2-C3 

alkylenyl)-QH, or unsubstituted cyclopropyl; 

m is 0 or 1; 

G1 is Ci-Cg alkyl, alkoxyailcyl, Gla or -(C1-C6 alkylenyl)-Gla; wherein each Gld is 

independently aryl, heteroaryl, heterocycle, cycloalkyl, or cycloalkenyl, and 

each. 0la is independently unsubstituted or substituted with 1, 2, 3, 4, or 5 of 

Rw; 

Rv and Rw, at each occurrence, are each independently Cj-C6 alkyl, C2-C6 alkenyl, C2-

C<s alkynyl, halogen, C\-Co haloalkyl, -CN, 

oxo, -OR1', -0C(0)R', -0C(0)NRJRk, -SR\ -S(0)2R', -S(0)2NRjRk, -C(0)R*, -

C(0)-monocyclic heterocycle, -C(0)-monocyclic 

heteroaryl,-C(0)0Rh, -C(0)NRJR\ ~NRJRk, -N(Rh)C(0)R\ -N(Rfl)S(0)2Ri, -N 

(Rh)C(0)0(R'), -N(Rh)C(0)NRjRk, -(Cj-C6 aIkylenyl)-ORh, -(Ci-C6 

alkylenyl)-0C(0)Ri, -(CrC6 alkylenyl)-0C(0)NRjRk, (Ci-C6 

alkylenyl)-S(0)2R-il, -{Cx-C6 alkylenyI)-S(0)2NRjRk, -(Ci-C6 

alkylcnyl)-C(0)Rh, -(Ci-Cc alkylenyl)-C(0)0R\ -(CrC6 

alkylenyl)-C(0)NRjRk, -(CrC6 alkylenyl)-NRJRk, -(CrC6 

a]kylenyl)-N(Rh)C(0)Ri, -(C,-C6 alkylenyI)-N(Rh)S(0)2Ri> -<Ci~C6 

alkyienyl)-N(R]l)C(0)0(Ri), -(Ct-C6 alky 1 enyl)-N(Rh)C(0)NRjRk, or -(CrC6 

aikylenyl)~CN; 

Rh, R-J, Rk, at each occurrence, arc each independently hydrogen, C1-C0 alkyl, or CpCr, 

haloalkyl; and 

R1, at each occurrence, is independently Ci-G, alkyl or C1-C5 haloalkyl. 

In one aspect the present invention provides for compounds of formula (I) or 

pharmaceutical^ acceptable thereof, 
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o 

a) 
wherein 

Rx is hydrogen or C1-C3 alkyl; 

5 Ry is CrC.? alkyl, -(Ci-Cj alkylenyl)~QH, or C1-C3 haloalkyl; 

X1 is N or CRxl wherein 

Rx1 is hydrogen, C2-C6 alkenyl, C2-C6 

alkynyl, -C(0)0Rax!, -C(0)NRbxiRcxJ, -C(0)Rdxl, 

S(0)2Rdxl, -S(0)2NRbxlRcxl, Gxl, C3-C6 haloalkyl, or Ci-C6 alkyl; 

10 wherein the Cj-Cc alkyl is optionally substituted with one substituent 

selected from the group consisting of OR8*1, SRaxI, S(0)RdxI, 

S(0)2Rd'", 

NRbxIRcxl, -C(0)Raxl, -C(0)0R"xl, -C(0)NRbxlRcxl, -S(Q)2NRbxlRcxl, 

and Gxl; 

15 Raxl, Rbxi, and Rcxl, at each occurrence, are cach independently hydrogen, Ci-

C6 alkyl, CrC6 haloalkyl, Ga, or -(C,-C6 alkylenyl)-G"; 

RdxI, at each occurrence, are each independently ( -C alkyl, Cj-Cc haloalkyl, 

G", or -(C,-C6 alkylenyl)-G"; 

X2 is N or CRx2; wherein 

20 Rx2 is hydrogen, C2-C6 alkenyl, C2-C6 

alkynyl, -C(0)0R™2, -C(0)NRbx2Rcx2, -C(0)Rdx2, 

S(0)2Rdx2, -S(0)2NRbx2Rcx2, Gx2, Q-Q, haloalkyl, or Ci-C« alkyl; 

wherein the C1-C6 alkyl is optionally substituted with one substituent 

selected from the group consisting of 0Ri,x2, SRax2, S(0)Rdx2, 

25 S(0)2Rdx2, 

NRbx2Rcx2, -C(0)Rax2> -C(0)0Rax2, ~C(0)NRbx2Rcx2, -S(0)2NRbx2Rcx2, 

and Gx2; 

Rax2, Rbx2, and Rcx2, at each occurrence, are each independently hydrogen, Ci-

C6 alkyl, Ci-C6 haloalkyl, Gb, or -(C'rCg alkylenyl)-Gb; 

5 
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Rdx2, at cach occurrence, is independently Ci-Cg alkyl, Ci-Cg haloalkyl, GD, 

or -(Ci-Ce alkylenyl)-Gb; 

Y1 is N or CRU; wherein Ru is hydrogen, Ci-Cfi alkyl, halogen, or Ci-Ce haloalkyl; 

A5 is N or CR1, A2 is N or CR2, A3 is N or CR3; and A4 is "N or CR4; with the proviso 

that zero, one, two, or three of A\ A2, A3, and A4 are N; 

R1, R3, and R4 are each independently hydrogen, C1-C6 alkyl, C2-C6 alkenyl, C2-G5 

alkynyl, halogen, Ci-Ce haloalkyl, CN, or N02; 

R2 is hydrogen, Ci-Cc alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Cj-C6 

haloalkyl, -CN, N02, 

G2a, -OR23, -0C(0)R2d, -0C(0)NR2bR2c, -SR2a, -S(0)2R2d, -S(0)2NR2bR2c, -C( 

0)R2d, -C(0)0R28, -C(0)NR2bR2c, -NR2bR2c, -N(R2c)C(0)R2d, -N(R2e)S(G)2R2 

d, -N(R2e)C(0)0(R2d), -N(R2e)C(0)NR2bR2c, -N(R2e)S(0)2NR2bR2c,-(C]-C6 

alkyienyl)~G2a, -(Ci-C6 alkylenyl)-OR2a, -(Ci-C6 alkylenyl)-0C(0)R2d, -(Q-

C6 alkylcn.yl)-0C(0)NR2bR2c, -(C]-C6 alkyIenyl)-S(0)2R2lf, -(CrC6 

alkylenyl)-S(0)2NR2bR2c, -(Ci-C6 alkylenyl)-C(0)R2d, ~-(Ci-C6 

alkylenyl)-C(0)0R2a, -(CrC6 alkylenyl)-C(0)NR2bR2c, -(C|-C6 

alkylenyl)-NR2bR2c, -(Ci-C6 aIkylcnyl)-N(R2e)C(0)R2d, -(CVC6 

alkylenyl)-N(R2e)S(0)2R2d, -(C]-C6 alkylenyl)-N(R2e)C(0)0(R2a), -(Ci-C6 

alkylenyi)-N(R2e)C(0)NR2bR2c, (CrC6 alkylenyl)-N(R2c)S(0)2NR2bR2c, and 

-(Ci-Cc alkyienyl)-CN; 

R2'1, R2b, R21, and R2e, at each occurrence, are each independently hydrogen, C2-C$ 

alkenyl, C2-C6 alkynyl, Ci-Q haloalkyl, G2b, or Ci-Ce alkyl wherein the Ci-Cg 

alkyl is optionally substituted with one substituent selected from the group 

consisting of -OR*1, 

NRzlRz2, -C(0)0Rz\ -C(0)NRz3Rz2, -S(0)2RZI, ~S(0)2NRZIRZ2, and G2b; 

R2d, at each occurrence, is independently C2-Cf> alkenyl, C2-C6 alkynyl, Ci-Cc 

haloalkyl, G2b, or CJ-CG alkyi wherein the Ci.-Ce alkyl is optionally substituted 

with one substituent selected from the group consisting of -ORzl, 

NRzlRz2, -C(0)0RZ1, -C(0)NR/ARy2, -S(0)2Rzi, ~S(0)2NRz[Rz2, and G2b; 

Rzl and Rz2, at each occurrence, are each independently hydrogen, C1-C6 alkyl, or Ci-

Cc haloalkyl; 

Gxi, Gx2, Ga, Gb, G2a, and G2b, at each occurrence, arc each independently aryl, 

heteroaryl, heterocycle, cycloalkyl, or cycloalkenyl, and each of which is 

independently unsubstituted or substituted with 1, 2, 3, 4, or 5 of Rv; 

6 
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L1 is absent, CH2J C(0), (CR^mO, (CH2)mS(0)n wherein n is 0, 1, or 2; or 

(CH2)mNtRz) wherein Rz is hydrogen, C1-C3 alkyl, C1-C3 haloalkyl, (C2-C3 

alkylenyl)-OH, or unsubstituted cyclopropyl; 

ra is 0 or 1; 

G1 is Gla or -(Cj-C6 alky!enyl)-Gla; wherein each Gia is independently aryl, 

heteroaryl, heterocycle, cycloalkyl, or cycloalkcnyl, and. each Gia is 

independently unsubstituted or substituted with 1, 2, 3, 4, or 5 of Rw; 

Rv and Rw, at each occurrence, arc each independently C[-C6 alkyl, C2-C6 alkenyl, C2-

C6 alkynyl, halogen, Ci-Cg haloalkyl, -CN, 

oxo, -ORh, -0C(0)R\ -0C(0)NRjR\ -SR\ -S(0)2Rh, -S(0)2NRJRk, -C(0)Rh, -

C(0)0Rh, -C(0)NRjRk, -NRJRk, -^(Ril)C(0)R1, -N(Rh)S(0)2Ri, -N(Rb)C(0)0( 

R1), -N(Rh)C(0)NRjRk, -(CrC6 a!kyienyl)-OR\ -(CrC6 

alky]enyl)~0C(0)R\ -(C,-C6 alkylcnyl)-0C(0)NRjRk, -(Ci-C6 

alkylenyl)-S(0)2R\ -(CrQ alkyJenyl)-S(0)2NRJRk, -(CrC6 

alkylenyl)-C(0)Rh,-(Ci-C6 alkylenyl)-C(0)0Rh, -(Ci-C6 

alkylenyi)-C(0)NRjRk, -(C]-C6 alkylenyl)-NRjR\ -(CrC6 

alkylcuyl)-N(RI')C(0)R', -(Ci-C6 alkylenyl)-N(Rh)S(0)2Ris -(Ci-C6 

alkylenyl)-N(Rb)C(0)0(R!), -(CrC6 alkylenyl)~N(Rh)C(0)NRjRk, or •••~(CrC6 

alkylcnyl)-CN; 

Rh, RJ, Rk, at each occurrence, are each independently hydrogen, Ci-Ce alkyl, or C1-C6 

haloalkyl; and 

R1, at each occurrence, is independently C1-C6 alkyl or C\-Cc, haloalkyl. 

in another aspect, the present invention provides for methods for treating or 

preventing disorders that are ameliorated by inhibition of BET. Such methods comprise of 

administering to the subject a therapeutically effective amount of a compound of formula (T), 

alone, or in combination with a pharmaccutically acceptable carrier. 

Some of the methods are directed to treating or preventing an inflammatory disease or 

cancer or AIDS. 

In. another aspect, the present invention relates to methods of treating cancer in a 

subject comprising administering a therapeutically effective amount of a compound of 

formula (1) or a pharmaceutical^ acceptable salt thereof, to a subject in need thereof. In 

certain embodiments, the cancer is selected from the group consisting of: acoustic neuroma, 

acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia (monocytic, 

myeloblasts, adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and 

7 
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promyelocytic), acute t-cell. leukemia, basal cell carcinoma, bile duct carcinoma, bladder 

canccr, brain canccr, breast cancer, bronchogenic carcinoma, cervical cancer, 

chondrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic lymphocytic 

leukemia, chronic myeiocytic (granulocytic) leukemia, chronic myelogenous leukemia, colon 

5 cancer, colorcctal cancer, craniopharyngioma, cystadenocarcinoma, diffuse large B-ce!l 

lymphoma, dysproliferative changes (dysplasias and metaplasias), embryonal carcinoma, 

endometrial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma, erythroleukemia, 

esophageal cancer, estrogen-receptor positive breast cancer, essential thrombocythemia, 

Ewing's tumor, fibrosarcoma, follicular lymphoma, germ cell testicular canccr, glioma, 

10 glioblastoma, gliosarcoma, heavy chain disease, hemangioblastoma, hepatoma, hepatocellular 

cancer, hormone insensitive prostate cancer, leiomyosarcoma, leukemia, liposarcoma, lung 

cancer, lymphagioendotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia, 

lymphoma (Hodgkin's and non-Hodgkin's), malignancies and hyperproliferative disorders of 

the bladder, breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lymphoid 

15 malignancies of T-cell or B-cell origin, leukemia, lymphoma, medullary carcinoma, 

medulloblastoma, melanoma, meningioma, mesothelioma, multiple myeloma, myelogenous 

leukemia, myeloma, myxosarcoma, neuroblastoma, NUT midline carcinoma (NMC), 

non-small cell lung cancer, oligodendroglioma, oral cancer, osteogenic sarcoma, ovarian 

cancer, pancreatic cancer, papillary adenocarcinomas, papillary carcinoma, pinealoma, 

20 polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoma, retinoblastoma, 

rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma, seminoma, skin cancer, small cell 

lung carcinoma, solid tumors (carcinomas and sarcomas), small ceil lung cancer, stomach 

cancer, squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid cancer, 

Waldenstrom's macroglobulinemia, testicular tumors, uterine cancer and Wilms' tumor. In 

25 certain embodiments, the methods further comprise administering a therapeutically effective 

amount of at least one additional, therapeutic agent. In certain embodiments, the additional 

therapeutic agent is an anti-cancer agent. In particular embodiments, the additional 

therapeutic agents are selected from the group consisting of cytarabinc, bortezomib, and 5-

azacitidine. 

30 In another aspect, the present invention relates to methods of treating a disease or 

condition in a subject comprising administering a therapeutically effective amount of a 

compound of formula (I) or a pharmaceutical^ acceptable salt thereof, to a subject in need 

thereof, wherein said disease or condition is selected from the group consisting of: Addison's 

disease, acute gout, ankylosing spondylitis, asthma, atherosclerosis, Behcet's disease, bullous 

8 
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skin diseases, chronic obstructive pulmonary disease (COPD), Crohn's disease, dermatitis, 

eczema, giant cell arteritis, glomerulonephritis, hepatitis, hypophysitis, inflammatory bowel 

disease, Kawasaki disease, lupus nephritis, multiple sclerosis, myocarditis, myositis, nephritis, 

organ transplant rejection, osteoarthritis, pancreatitis, pericarditis, Polyarteritis nodosa, 

5 pneumonitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis, rheumatoid arthritis, 

scleritis, sclerosing cholangitis, sepsis, systemic lupus erythematosus, Takayasu's Arteritis, 

toxic shock, thyroiditis, type I diabetes, ulcerative colitis, uveitis, vitiligo, vasculitis, and 

Wegener's granulomatosis. In certain embodiments, the methods further comprise 

administering a therapeutically effective amount of at least one additional therapeutic agent. 

10 In certain embodiments, the methods further comprise administering a therapeutically 

effective amount of at least one additional therapeutic agent. 

In another aspect, the present invention relates to methods of treating a chronic kidney 

disease or condition in a subject comprising administering a therapeutically effective amount 

of a compound of formula (1) or a pharmaccutically acceptable salt thereof, to a subject in 

15 need thereof, wherein said disease or condition is selected from, the group consisting of: 

diabetic nephropathy, hypertensive nephropathy, HIV-associated nephropathy, 

glomerulonephritis, lupus nephritis, IgA nephropathy, focal segmental glomerulosclerosis, 

membranous glomerulonephritis, minimal, change disease, polycystic kidney disease and 

tubular interstitial nephritis. In certain embodiments, the methods further comprise 

20 administering a therapeutically effective amount of at least one additional therapeutic agent. 

In certain embodiments, the methods further comprise administering a therapeutically 

effective amount of at least one additional therapeutic agent. 

In another aspect, the present invention relates to methods of treating an acute kidney 

injury or disease or condition in a subject comprising administering a therapeutically 

25 effective amount of a compound of formula (I) or a pharmaccutically acceptable salt thereof, 

to a subject in need thereof, wherein said acute kidney injury or disease or condition is 

selected from the group consisting of: ischemia-reperfusion induced, cardiac and major 

surgery induced, percutaneous coronary intervention induced, radio-contrast agent induced, 

sepsis induced, pneumonia induced, and drug toxicity induced. In certain embodiments, the 

30 methods further comprise administering a therapeutically effective amount of at least one 

additional therapeutic agent. In certain embodiments, the methods further comprise 

administering a therapeutically effective amount of at least one additional therapeutic agent. 

In another aspect, the present invention relates to methods of treating AIDS in a 

subject comprising administering a therapeutically effective amount of a compound of 

9 



formula (I) or a pharmaceutically acceptable salt thereof, to a subject in need thereof. In 

certain embodiments, the methods further comprise administering a therapeutically effective 

amount of at least one additional therapeutic agent. 

In another aspect, the present invention relates to methods of treating obesity, 

5 dyslipidemia, hypercholesterolemia, Alzheimer's disease, metabolic syndrome, hepatic 

steatosis, type II diabetes, insulin resistance, diabetic retinopathy or diabetic neuropathy in a 

subject comprising administering a therapeutically effective amount of a compound of 

formula (I) or a pharmaceutically acceptable salt thereof, to a subject in need thereof. In 

certain embodiments, the methods further comprise administering a therapeutically effective 

10 amount of at least one additional therapeutic agent. 

In another aspect, the present invention relates to methods of preventing conception 

by inhibiting spermatogenesis in a subject comprising administering a therapeutically 

effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof, 

to a subject in need thereof. In certain embodiments, the methods further comprise 

15 administering a therapeutically effective amount of at least one additional therapeutic agent. 

A further aspect of the invention provides the use of a compound of formula (I), alone 

or in combination with a second active pharmaceutical agent, in the manufacture of a 

medicament for treating or preventing conditions and disorders disclosed herein, with or 

without a pharmaceutically acceptable carrier. 

20 In another aspect, there is provided the use of a compound of formula (I) as disclosed 

herein or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 

treating cancer in a subject in need thereof. 

In another aspect, there is provided the use of a compound of formula (I) as disclosed 

herein or a pharmaceutically acceptable salt thereof, in a manufacture of a medicament for 

25 treating a disease or condition in a subject in need thereof, wherein said disease or condition 

is selected from the group consisting of: Addison's disease, acute gout, ankylosing 

spondylitis, asthma, atherosclerosis, Behcet's disease, bullous skin diseases, chronic 

obstructive pulmonary disease (COPD), Crohn's disease,dermatitis, eczema,giant cell 

arteritis, glomerulonephritis, hepatitis, hvpophysitis, inflammatory bowel disease,), Kawasaki 

30 disease, lupus nephritis, multiple sclerosis, myocarditis,myositis, nephritis, organ transplant 

rejection, osteoarthritis, pancreatitis, pericarditis, Polyarteritis nodosa, pneumonitis, primary 

biliary cirrhosis, psoriasis, psoriatic arthritis, rheumatoid arthritis, scleritis, sclerosing 

cholangitis, sepsis systemic lupus erythematosus, Takayasu's Arteritis, toxic shock, 

10 



thyroiditis, type I diabetes, ulcerative colitis, uveitis, vitiligo, vasculitis, and Wegener's 

granulomatosis. 

In another aspect, there is provided the use of a compound of formula (I) as disclosed herein 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating a 

5 disease or condition in a subject in need thereof, wherein said disease or condition is selected from the 

group consisting of: diabetic nephropathy, hypertensive nephropathy, HIV-associated nephropathy, 

glomerulonephritis, lupus nephritis, IgA nephropathy, focal segmental glomerulosclerosis, 

membranous glomerulonephritis, minimal change disease, polycystic kidney disease and tubular 

interstitial nephritis. 

10 In another aspect, there is provided the use of a compound of formula (I) as disclosed herein 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating an acute 

kidney disease or condition in a subject in need thereof, wherein said acute kidney disease or 

condition is selected from the group consisting of: ischemia-reperfiision induced, cardiac and major 

surgery induced, percutaneous coronary intervention induced, radio-contrast agent induced, sepsis 

15 induced, pneumonia induced, and drug toxicity induced. 

In another aspect, there is provided the use of a compound of formula (I) as disclosed herein 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating an 

acquired immunodeficiency syndrome (AIDS) in a subject. 

In another aspect, there is provided the use of a compound of formula (I) as disclosed herein 

20 or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating a 

disease or condition in a subject, wherein said disease or condition is selected from the group 

consisting of: obesity, dyslipidemia, hypercholesterolemia, Alzheimer's disease, metabolic syndrome, 

hepatic steatosis, type II diabetes, insulin resistance, diabetic retinopathy and diabetic neuropathy. 

In another aspect, there is provided the use of a compound of formula (I) as disclosed, herein 

25 or a pharmaceutically acceptable acceptable salt thereof, in the manufacture of a medicament for 

contraception in a male subject. 

In another aspect, there is provided a method of contraception in a male subject comprising 

administering a therapeutically effective amount of a compound of formula (I) as disclosed herein or a 

pharmaceutically acceptable salt thereof, to a male subject in need, thereof. 

30 Pharmaceutical compositions comprising a compound of formula (I), or a pharmaceutically 

acceptable salt, alone or in combination with a second active pharmaceutical agent, are also provided. 

DETAILED DESCRIPTION 

Disclosed herein are compounds of formula (I) 
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(I) 

wherein A1, A2, A3, A4, X1, X2, Y1, L1, G1, Rx, and Ry are defined above in the Summary of 

the Invention and below in the Detailed Description. Further, compositions comprising such 
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compounds and methods for treating conditions and disorders using such compounds and 

compositions are also disclosed. 

Compounds disclosed herein may contain one or more variable(s) that occur more 

than one time in any substituent or in the formulae herein. Definition of a variable on each 

5 occurrence is independent of its definition at another occurrence. Further, combinations of 

substituents are permissible only if such combinations result in stable compounds. Stable 

compounds are compounds, which can be isolated from a reaction mixture. 

a). Definitions 

It is noted that, as used in this specification and the intended claims, the singular form 

10 "a," "an," and "the" include plural referents unless the context clearly dictates otherwise. 

Thus, for example, reference to "a compound" includes a single compound as well as one or 

more of the same or different compounds, reference to "optionally a pharmaceutically 

acceptable carrier" refers to a single optional pharmaceutically acceptable carrier as well as 

one or more pharmaccutically acceptable carriers, and the like. 

15 As used in the specification and the appended claims, unless specified to the contrary, 

the following terms have the meaning indicated: 

The (crm. "alkenyl" as used herein, means a straight or branched hydrocarbon chain 

containing from 2 to 10 carbons and containing at least one carbon-carbon double bond, 

optionally substituted with 1, 2, or 3 halogen atoms. The term "C2-C6 alkenyl" means an 

20 alkenyl group containing 2-6 carbon atoms. Non-limiting examples of alkenyl include buta-

1,3-dienyl, ethenyl, 2-propenyl, 2-metbyl-2-propenyl, 3-butenyl, 4-pentenyl, 5-hexenyl, 2-

heptenyl, 2-methyl~l-h.eptenyl, and 3-decenyl. 

The term "alkenylene" means a divalent group derived from a straight or branched 

chain hydrocarbon of 2 to 4 carbon atoms and contains at least one carbon-carbon double 

25 bond. Representative examples of alkenylene include, but are not limited 
to, -CH=CH- and -CH2CH=CH-. 

The term "alkyl" as used herein, means a saturated, straight or branched hydrocarbon 

chain radical. In some instances, the number of carbon atoms in an alkyl moiety is indicated 

by the prefix "Cx-Cy", wherein x is the minimum and y is the maximum number of carbon 

30 atoms in the substituent. Thus, for example, "Cj-Cg alkyl" refers to an alkyl substituent 

containing from 1 to 6 carbon atoms and "C1-C3 alkyl" refers to an alkyl substituent 

containing from 1 to 3 carbon atoms. Representative examples of alkyl include, but are not 

limited to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-

pentyl, isopentyl, neopentyl, n-hexyl, 1 -methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-
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dimethylpropyl, 1,2-dimethylpropyl, 2,2-dimethylpropyl, 1-methylpropyl, 1-ethylpropyl, 

1,2,2-trimethylpropyI, 3-methylhexyl, 2,2-dimcthyipentyl, 2,3-dimcthyJpentyI, ;i-heptyl, n-

octyl, w-nonyl, and «-decyl. 

The term "alkylene" or "alkylenyl" means a divajent radical derived from a straight or 

5 branched, saturated hydrocarbon chain, for example, of 1 to 10 carbon atoms or of 1 to 6 

carbon atoms (C1-C6 alkylenyl) or of 1 to 4 carbon atoms or of 2 to 3 carbon atoms (C2-C3 

alkylenyl). Examples of alkylene and alkylenyl include, but are not limited to, -CH2-, -

CH2CH2-, -CH2CH2CH2~, -CH2CH2CH2CH2-, and -CH2CH(CH3)CH2-. 

The term "alkynyl" as used herein, means a straight or branched chain hydrocarbon 

10 radical containing from 2 to 10 carbon atoms and containing at least one carbon-carbon triple 

bond, optionally substituted with 1, 2, or 3 halogen atoms. The term "C2-C6 alkynyl." means 

an alkynyl group of 2 to 6 carbon atoms. Representative examples of alkynyl include, but are 

not limited, to acetylenyl, 1-propynyl, 2-propynyl, 3-butynyl, 2-pentynyl, and 1-butynyl. 

The term "aryi" as used herein, means phenyl or a bicyciic aryl. The bicyclic aryl is 

15 naphthyl, or a phenyl fused to a monocyclic cycloalkyl, or a phenyl fused to a monocyclic 

cycloalkenyl. Non-limiting examples of the aryi groups include dihydroindenyl, indenyl, 

naphthyl, dihydronaphthalcnyl, and tetrahydronaphthalenyi. The bicyclic aryls are attached 

to the parent molecular moiety through any carbon atom contained within the bicyclic ring 

systems and can be unsubstituted or substituted. 

20 The term "cycloalkyl" as used herein, refers to a radical that is a monocyclic cyclic 

alkyl, a bicyclic cycloalkyl, or a spiro cycloalkyl. The monocyclic cycloalkyl is a carbocyclic 

ring system containing three to eight carbon atoms, zero hetcroatoms and zero double bonds. 

Examples of monocyclic ring systems include cyclopropyl, cyclobutyl, cyclopentyl, 

cyclohexyl, cycloheptyl, and cyclooctyi. The bicyclic cycloalkyl is a monocyclic cycloalkyl 

25 fused to a monocyclic cycloalkyl ring. The monocyclic and the bicyclic cycloalkyl groups 

may contain, one or two alkylcnc bridges, each consisting of one, two, three, or four carbon 

atoms in length, and each bridge links two non-adjacent carbon atoms of the ring system. 

Non-limiting examples of bicyclic ring systems include bicyclo[3.1.1]heptane, 

bicyclo[2.2.1]heptane, bicyclo[2.2.2]octane, bicyc!o[3.2.2]nonane, bicyclo[3.3.1]nonane, and 

30 bicyclo[4.2.1]nonane, tricyclo[3.3.1.03,7]nonane (octahydro-2,5-methanopentalene or 

noradamantane), and tricyclo[3.3.1.13,']decane (adamantane). A spiro cycloalkyl is a 

monocyclic cycloalkyl wherein two substituents on the same carbon atom of the monocyclic 

cycloalkyl ring together with said carbon atom form, a second, monocyclic cycloalkyl ring. 

The monocyclic, the bicyclic, and the spiro cycloalkyl groups can be unsubstituted or 
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substituted, and are attached to the parent molecular moiety through any substitutable atom 

contained within the ring system. 

The term "cycloalkenyl" as used herein, refers to a monocyclic or a bicyclic 

hydrocarbon ring radical. The monocyclic cycloalkenyl has four-, five-, six-, seven- or eight 

5 carbon atoms and zero heteroatoms. The four-membered ring systems have one double bond, 

the five-or six-mcmbcrcd ring systems have one or two double bonds, and the seven- or 

eight-membered. ring systems have one, two, or three double bonds. Representative examples 

of monocyclic cycloalkenyl groups include, but are not limited to, cyclobutenyl, 

cyclopentenyl, cyclohcxcnyl, cyclohcptenyl, and cyclooctenyl. The bicyclic cycloalkenyl is a 

10 monocyclic cycloalkenyl fused to a monocyclic cycloalkyl group, or a monocyclic 

cycloalkenyl fused to a monocyclic cycloalkenyl group. The monocyclic or bicyclic 

cycloalkenyl ring may contain one or two alkylene bridges, each consisting of one, two, or 

three carbon atoms, and each linking two non-adjacent carbon atoms of the ring system. 

Representative examples of the bicyclic cycloalkcnyl groups include, but are not limited to, 

15 4,5,6,7-tetrahydro-3aH-indene, octahydronaphthalenyl, and 1,6-dihydro-pentalene. The 

monocyclic and bicyclic cycloalkenyls can be attached to the parent molecular moiety 

through any substitutable atom contained within the ring systems, and can be unsubstituted or 

substituted. 

The term "halo" or "halogen" as used herein, means CI, Br, I, and F. 

20 The term "haloalkyl" as used herein, means an alkyl group, as defined herein, in 

which one, two, three, four, five or six hydrogen atoms are replaced by halogen. The term 

"Ci-C6 haloalkyl" means a Ci-Q alkyl group, as defined herein, in which one, two, three, 

four, five or six hydrogen atoms are replaced by halogen. The term "C1-C3 haloalkyl" means 

a C1-C3 alkyl. group, as defined herein, in which one, two, or three hydrogen atoms are 

25 replaced by halogen. Representative examples of haloalkyl include, but are not limited to, 

chloroniethyl, 2-fiuoroethyl, 2,2-difluoroethyl, 2,2,2-trifluorocthyl, trifluoromethyl, 

difluoromethyl, pentafluoroethyl, 2-chloro-3-fluoropentyl, trifluorobutyl, and trifluoropropyl. 

The term "heterocycle" or "heterocyclic" as used herein, means a radical of a 

monocyclic heterocycle, a bicyclic heterocycle, and a spiro heterocycle. A. monocyclic 

30 heterocycle is a three-, four-, five-, six-, seven-, or eight-membered carbocyclic ring also 

containing at least one hctcroatom independently selected from the group consisting of O, N, 

and S. A three- or four-membcred ring contains zero or one double bond, and one 

heteroatom selected from the group consisting of O, N, and S. When two O atoms or one O 

atom and one S atom are present in a heterocyclic ring, then the two O atoms or one O atom 
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and one S atom are not bonded directly to each other. A five-membered ring contains zero or 

one double bond and one, two, or three heteroatoms selected from the group consisting of 0, 

N, and S. Examples of five-membered heterocyclic rings include those containing in the ring: 

1 O; 1 S; 1 N; 2 N; 3 N; 1 S and 1 N; 1 S, and 2 N; 1 O and 1 N; or 1 O and 2 N. Examples 

5 of 5-membered heterocyclic groups include tetrahydrofuranyl, dihydrofuranyl, 

tetrahydrothienyl, dihydrothienyl, imidazolidinyl, oxazolidiny], imidazolinyl, isoxazolidinyi, 

pyrrolidinyi, 2-pyrrolinyl, and 3-pyrrolinyl. A six-membered ring contains zero, one, or two 

double bonds and one, two, or three heteroatoms selected from the group consisting of O, N, 

and S. Examples of six-membered heterocyclic rings include those containing in the ring: 1 

10 O; 2 O; 1 S; 2 S; 1 N; 2 N; 3 N; 1 S, 1 O, and .1 N; 1 S and 1 N; 1 S and 2 N; 1 S and 1 O; 1 S 

and 2 O; 1 Q and 1 N; and 1 O and 2 N. Examples of 6-membercd heterocyclic groups 

include tetrahydropyranyl, dihydropyranyl, dioxany], J ,3-dioxolanyl, 1,4-dithianyl, 

bexahydropyrimidine, morpholinyl, piperazinyl, piperidinyl, 2H-pyranyl, 4H-pyranyl, 

pyrazolidinyl, pyrazolinyi, 1,2,3,6-tetrahydropyridinyl, tetrahydrothiopyranyl, 1,1-dioxo-

15 hcxahydro-l-thiopyranyl, 1,1-dioxo-R6 thiomorpholinyl, thiomorpholinyl, thioxanyl, and 

trithianyl. Seven- and eight-membered rings contains zero, one, two, or three double bonds 

and one, two, or three heteroatoms selected from the group consisting of O, N, and S. 

Representative examples of monocyclic heterocycles include, but are not limited to, 

azetidinyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxanyl, 1,3-dioxolanyl, 1,3-dithiolanyl, 

20 1,3-dithianyl, imidazolinyl, imidazolidinyl, isothiazolinyl, isothiazolidinyl, isoxazolinyl, 

isoxazolidinyi, morpholinyl, oxadiazolinyl, oxadiazolidinyl, oxazolinyl, oxazolidinyl, 

oxetanyl, piperazinyl, pipcridinyl, pyranyl, pyrazolinyi, pyrazolidinyl, pyrrolinyl, pyrrolidinyi, 

tetrahydrofuranyl, tefrahydropyridinyl, tetrahydropyranyl, tetrahydrothienyl, thiadiazolinyl, 

thiadiazolidinyl, thiazolinyl, thiazolidinyl, thiomorpholinyl, thiopyranyl, and trithianyl. The 

25 bicyclic heterocycle is a monocyclic heterocycle fused to a phenyl group, or a monocyclic 

heterocycle fused to a monocyclic cycloalkyl, or a monocyclic heterocycle fused to a 

monocyclic cycloalkenyl, or a monocyclic heterocycle fused to a monocyclic heterocycle. 

Representative examples of bicyclic heterocycles include, but are not limited to, 

benzopyranyl, benzothiopyranyl, 2,3-dihydrobenzofuranyl, 2,3-dihydrobenzothienyL 2,3-

30 dihydro-HT-indolyl, 3,4-dihydroisoquinolm~2(lH)-yl, 2,3,4,6-tetrahydro-lH-pyrido[l,2-

a]pyrazin-2-yl, hexahydropyrano[3,4-b][l ,4]oxazin-l(5H)~yl. The monocyclic heterocycle 

and the bicyclic heterocycle may contain one or two alkylene bridges or an alkenylene bridge, 

or mixture thereof, each consisting of no more than four carbon atoms and each linking two 

non adjacent atoms of the ring system. Examples of such bridged heterocycle include, but 
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are not limited to, azabicyclo[2.2.1]heptyI (including 2-azabicyclo[2.2.1]hept-2-yl), 8-

azabicyclo[3.2.1]oct-8-yl, octahydro-2,5-epoxyperitalene, hexahydro-2//-2,5-

methanocyclopenta[&]furan, hexahydro-l//-l ,4-metbanocyclopenta[c]furan, aza-admantane 

(l-azatricyclo[3.3.1.13'7]decane), and oxa-adamantane (2-oxatricyclo[3.3.1, l3'7]decane). A 

5 spiro heterocycle is a monocyclic heterocyclc wherein two substituents on the same carbon 

atom of the monocyclic heterocycle ring together with said carbon atom form a second ring 

system selected from a monocyclic cycloalkyl, a bicyclic cycloalkyl, a monocyclic 

heterocycle, or a bicyclic heterocycle. Examples of spiro heterocyclc include, but not limited 

to, 6-azaspiro[2.5]oct-6-yI, l'H, 4H-spiro[l,3-benzodioxine-2,4'-piperidin]-l •-yl, 1 'H, 3H-

10 spiro[2-benzofuran-l,4'-piperidin]-r-yl, and l,4-dioxa-8-azaspiro[4.5]dec-8-yl. The 

monocyclic, the bicyclic, and the spiro heterocycles can be unsubstituted or substituted. The 

monocyclic, the bicyclic and the spiro heterocycles are connected to the parent molecular 

moiety through any carbon atom or any nitrogen atom contained within the ring systems. 

The nitrogen and sulfur heteroatoms in the heterocycle rings may optionally be oxidized (e.g. 

15 1,1 -dioxidotetrahydrothienyl, 1,1 -dioxido- 1,2-thiazoiidinyi, 1,1-dioxidothiomorpholinyl)) 

and the nitrogen atoms may optionally be quartcrnized. 

The term "heteroaryl" as used herein, means a monocyclic heteroaryl and a bicyclic 

heteroaryl. The monocyclic heteroaryl is a five- or six-membered ring. The five-membered 

ring contains two double bonds. The five membered. ring may contain one hctcroatom 

20 selected from O or S; or one, two, three, or four nitrogen atoms and optionally one oxygen or 

one sulfur atom. The six-membered ring contains three double bonds and one, two, three or 

four nitrogen atoms. Representative examples of monocyclic heteroaryl include, but are not 

limited to, furanyl, imidazolyl, isoxazolyl, isothiazolyl, oxadiazolyl, 1,3-oxazolyl, pyridinyl, 

pyridazinyl, pyrimidinyl, pyrazinyl, pyrazoiyl, pyrrolyl, tetrazoiyl, thiadiazolyl, 1,3-thiazoiyI, 

25 thienyl, triazolyl, and triazinyl. The bicyclic heteroaryl consists of a monocyclic heteroaryl 

fused to a phenyl, or a monocyclic heteroaryl fused to a monocyclic cycloalkyl, or a 

monocyclic heteroaryl fused to a monocyclic cycloalkenyl, or a monocyclic heteroaryl fused 

to a monocyclic heteroaryl, or a monocyclic heteroaryl fused to a monocyclic heterocycle. 

Representative examples of bicyclic heteroaryl groups include, but are not limited to, 

30 benzofuranyl, benzothienyl, benzoxazolyl, bcnzimidazolyl, benzoxadiazolyl, phthalazinyk 

2.6-dihydropyrrolo[3,4-c]pyrazol-5(4H)-yl, 6,7-dihydro-pyrazolo[l,5-a]pyrazin~5(4H)-yl, 

6.7-dihydro-l,3-benzothiazolyl, imidazo[l,2-a]pyridinyl, indazolyl, indolyl, isoindolyl, 

isoquinolinyl, naphthyridinyl. pyridoimidazolyl, quinolinyl, 2,4,6,7-tetrah.ydro-5H-

pyrazolo[4,3-c]pyridin-5-yl, thiazolo[5,4-b]pyridin-2-yl, thiazolo[5,4-d]pyri.midin-2-yl, and 

15 



WO 2013/097601 PCT7CN2012/086357 

5,6,7,8-tetrahydroquinolin-5-yl. The monocyclic and bicyclic heteroaryl groups can be 

substituted or unsubstituted and are connected, to the parent molecular moiety through any 

substitutable carbon atom or any substitutable nitrogen atom contained within the ring 

systems. The nitrogen atom in the heteroaryl rings may optionally be oxidized and may 

5 optionally be quarternized. 

The term "heteroatom" as used herein, means a nitrogen, oxygen, and sulfur. 

The term "oxo" as used herein, means a -O group. 

If a moiety is described as "substituted", a non-hydrogen radical is in the place of 

hydrogen radical of any substitutable atom of the moiely. Thus, for example, a substituted 

10 heterocycle moiety is a heterocycle moiety in which at least one non-hydrogen radical is in 

the place of a hydrogen radical on the heterocycle. Tt should be recognized that if there are 

more than one substitution on a moiety, each non-hydrogen radical may be identical or 

different (unless otherwise stated). 

If a moiety is described as being "optionally substituted," the moiety may be either (1) 

15 not substituted or (2) substituted. If a moiety is described as being optionally substituted with 

up to a particular number of non-hydrogen radicals, that moiety may be either (1) not 

substituted; or (2) substituted by up to that particular number of non-hydrogen radicals or by 

up to the maximum number of substitutable positions on the moiety, whichever is less. Thus, 

for example, if a moiety is described as a heteroaryl optionally substituted with up to 3 non-

20 hydrogen radicals, then any heteroaryl with less than 3 substitutable positions would be 

optionally substituted by up to only as many non-hydrogen radicals as the heteroaryl has 

substitutable positions. To illustrate, tetrazolyl (which has only one substitutable position) 

would be optionally substituted with up to one non-hydrogen radical. To illustrate further, if 

an amino nitrogen is described as being optionally substituted with up to 2 non-hydrogen 

25 radicals, then a primary amino nitrogen will be optionally substituted with up to 2 non-

hydrogen radicals, whereas a secondary amino nitrogen will be optionally substituted with up 

to only 1 non-hydrogen radical. 

The terms "treat", "treating", and "treatment" refer to a method of alleviating or 

abrogating a disease and/or its attendant symptoms. 

30 The terms "prevent", "preventing", and "prevention" refer to a method of preventing 

the onset of a disease and/or its attendant symptoms or barring a subject from acquiring a 

disease. As used herein, "prevent", "preventing" and "prevention" also include delaying the 

onset of a disease and/or its attendant symptoms and reducing a subject's risk of acquiring a 

disease. 
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The phrase "therapeutically effective amount" means an amount of a compound, or a 

pharmaceutically acceptable salt thereof, sufficient to prevent the development of or to 

alleviate to some extent one or more of the symptoms of the condition or disorder being 

treated when administered alone or in conjunction with another pharmaceutical agent or 

5 treatment in a particular subject or subject population. For example in a human or other 

mammal, a therapeutically effective amount can be determined experimentally in a laboratory 

or clinical setting, or may be the amount required by the guidelines of the United States Food 

and Drug Administration, or equivalent foreign agency, for the particular disease and subject 

being treated. 

10 The term "subject" is defined herein to refer to animals such as mammals, including, 

but not limited to, primates (e.g., humans), cows, sheep, goats, horses, dogs, cats, rabbits, rats, 

mice and the like. In preferred embodiments, the subject is a human. 

b. Compounds 

Compounds of the invention have the general formula (I) as described above. 

15 Particular values of variable groups in compounds of formula (I) are as follows. Such 

values may be used where appropriate with any of the other values, definitions, claims or 

embodiments defined hereinbefore or hereinafter. 

In compounds of formula (I), Rx is as defined, in the Summary. For example, in 

certain embodiments, Rx is hydrogen or methyl. In certain embodiments, Rx is hydrogen. 

20 Ry, in compounds of formula (I), is as disclosed in the Summary. For example, in 

certain embodiments, Ry is C1-C3 alkyl (e.g. methyl, ethyl). In certain embodiments, Ry is 

methyl. 

X! is as disclosed in the Summary. For example, in certain embodiments, X1 is N. In 

certain embodiments, X1 is CRxl. Rxl is as defined in the Summary or embodiments herein. 

25 In certain embodiments, Rxl is hydrogen, C2-C6 

alkenyl, ~C(0)QRaxl, -C(0)NRbx]Rcx5, -C(0)Rdx1, Gxl, or Cf-C6 alkyl wherein the CrC6 alkyl 

is optionally substituted with one substituent selected from the group consisting of OR8*1, 

NRbxlRcxl, and Gxl. In certain embodiments, Rxl is hydrogen, -C(0)0Raxl, -C(G)NRbxlRcxl, 

Gxl, or CpO) alkyl wherein the C1-C6 alkyl is optionally substituted with ORax!. In certain 

30 embodiments, Rx] is hydrogen, -C(0)0RiLXl, -C(0)NRbxlRcx1, optionally substituted phenyl, 

or C1-C6 alkyl wherein the C1-Q5 alkyl is optionally substituted with ORaxi In certain 

embodiments, Rx1 is hydrogen, -C(Q)ORaxl, or -C(0)NRbxlRcxl. In certain embodiments, Rxl 

is hydrogen, or unsubstituted Ci-Cc, alkyl. In certain embodiments, Rxl 

is -C(0)0Raxl, ~C(0)NRbx1Rcx], or Ci-C6 alkyl substituted with GRax!. In certain 
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embodiments, Rxl is hydrogen or -C(0)NRoxlRcxl. In certain embodiments, Rxi is hydrogen. 

R'lx3, Rbxi, Rcxi, Rdx!, and Gxl, are as disclosed in the Summary. For example, Raxl and Rbxi, 

are each independently hydrogen, C1-C6 alkyl (e.g. methyl, ethyl, isopropyl), or Cj-Cg 

haloalkyl (e.g. trifluoromethyi). In certain embodiments, Raxl and Rbxl, are each 

5 independently hydrogen or C1-C6 alkyl (e.g. methyl, ethyl, isopropyl). In ccrtain 

embodiments, R'ix! and RbxI, are each independently hydrogen, methyl, or ethyl. Rcxl, for 

example, is hydrogen, Ci-Cg alkyl (e.g. methyl, ethyl, isopropyl), or Ci-Cg haloalkyl (e.g. 

trifluoromethyi, 2,2,2 trifliioroethyl), wherein the Cj-C6 alkyl is optionally substituted with 

Gx]. In certain embodiments, Rcxl, for example, is hydrogen or Ci-C6 alkyl (e.g. methyl, 

10 ethyl, isopropyl). In ccrtain embodiments, Rcxl, for example, is Gxi or Ci-Cg alkyl substituted 

with. Gxl; wherein Gxl is thiazolyl, morpholinyl, piperazinyl, tetrahydrofuranyl, or phenyl, 

each of which is optionally substituted with 1, 2, or 3 substituents selected from the group 

consisting of C1-C3 alkyl and Q-C3 haloalkyl. 
2 ^ X is as disclosed in the Summary. For example, in certain embodiments, X" is N. In 

15 certain embodiments, X2 is CRx2. Rx2 is as defined in the Summary or embodiments herein. 

In certain embodiments, X2 is C(0)H. or Ci-Cg alkyl substituted with one Gx2. In certain 

embodiments, X2 is C(Q)H or C1-C3 alkyl substituted with one Gx2 wherein Gx2 is pipcridinyl, 

piperazinyl, or morpholinyl, each of which is optionally substituted with 1, 2, or 3 C1-C3 

aikyl. In certain embodiments, Rx2 is hydrogen or unsubstituted Cj-Ce alkyl (e.g. methyl). In 

20 certain embodiments, Rx2 is hydrogen. 

Y1 is N or CRli. For example, in certain embodiments, Y1 is N. In certain 

embodiments, Y1 is CRU. Ru is as defined in the Summary and embodiments herein. For 

example, in certain embodiments, Ru is hydrogen or Ci-Cg alkyl (e.g. methyl). In certain 

embodiments, R" is hydrogen or C1-C3 alkyl (e.g. methyl). In certain embodiments, Ru is 

25 hydrogen or methyl. In certain embodiments, R!J is hydrogen. 

A1, A2, A3, and A4 are as defined in the Summary. In certain embodiments, A1 is CR], 

A2 is CR2, A3 is CR3, and A4 is CR4; or one of A1, A2, A3, and A4 is N. in ccrtain 

embodiments, A1 is CR5, A2 is CR2, A3 is CR3, and A4 is CR4. In ccrtain embodiments, one 

of A1, A2, A3, and A4 is N. In the embodiments that one of A3, A2, A3, and A4 is N, example 

30 of a group of compound includes, but is not limited to, those wherein A1 is CR1, A2 is CR2, 

A3 is CR3, and A4 is N. In certain embodiments, two of A1, A2, A3, and A4 are N, for 

example, A3 is N, A2 is CR2, A3 is N, and A4 is CR4; or for example, A1 is N, A2 is CR2, A'' is 

CR3, and A4 is N. In certain embodiments, three of A1, A2, A3, and A4 are N, for example, A1 

is N, A2 is CR2, A3 is N, and A4 is N. 
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R1, R"\ and R4, are as defined in the Summary. For example, in certain embodiments, 

Rl, R3, and R4, are each independently hydrogen, C1-C6 alkyl (e.g. methyl, ethyl), halogen 

(e.g. Br, F, or CI), or CN. For example, in certain embodiments, R1, R3, and R4, are each 

independently hydrogen, Cj-Cf, alkyl (e.g. methyl, ethyl), or Ci-Cg haloalkyl (e.g. 

5 trifluoromethyi). In certain embodiments, R1, R\ and. R4, are each independently hydrogen 

or methyl. In certain embodiments, Rl, R3, and R4 are hydrogen. 

R2 is as disclosed in the Summary. In certain embodiment, R2, for example, is 

halogen, haloalkyl (e.g. CF3), or -(C3.-C3 alkylenyl)~CN. In certain embodiments, R2, for 

example, is hydrogen, Ci-Cg alkyl, NO2, 

10 G2a, -S(0)2R2d, -S(0)2NR2bR2c, -C(0)R2d, ~C(0)0R2\ -C(0)NR2bR2c, -NR2bR2c, -N(R2e)C(0) 

R2d, -N(R2e)S(0)2R2d, -N(R2e)S(0)2NR2bR2c, -(CrC6 alkylenyI)~G2£i, -(C,-C6 

alkylenyl)-OR2a, -(C,-C6 alkyIenyi)-S(0)2R2d, -(C,-C6 aIkylenyI)-S(0)2NR2bR2c, -(CrC6 

alkylenyl)-C(0)R2d, -(CrC6 alkylenyl)-C(0)0R2a, -(Q-Cc alkylenyl)-C(0)NR2bR2c, -(Ci-Cc 

alkylenyl)"NR2bR2c, -(CrC6 alkyIcnyl)-N(R2e)C(0)R2d, -(CrC6 alkylenyl)-N(R2e)S(0)2R2d, 

15 or -(Ci-C5 alkylenyl)-N(R2c)S(0)2NR2bR2c. In certain embodiments, R2, for example, is 

hydrogen, or N02. in certain embodiments, R2, for example, is 

G2'1, ~S(0)2R2d, -S(0)2NR2bR2c, -C(0)R2d, ~C(0)0RZa, -C(0)NR2bR2c, -NR2bR2c, -N(R2c)C(0) 

R.2d, -N(R2e)S(0)2R2d? -N(R2e)S(0)2NR2bR2c, -(C]-C6 aIkylenyl>G2a, -(CrC6 

alkylenyf)-OR2a, -(Ct-C6 alkylenyl)-S(0)2R2d1 -(Cj-C6 alkylenyi)-S(0)2NR2bR2c, -(Ci-C6 

20 alkylenyf)-C(0)R2d, -(C|-C6 alkylenyl)-C(0)0R2a, -(Ci-C6 alkyienyl)-C(0)NR2bR2c, -(Cj-C6 

aikylenyl)-NR2bR2c, -(Ct-C6 alkylenyl>N(R2e)C(0)R2d, -(Cj-C5 aIky.lenyl)-N(R2e)S(0)2R2d, 

or -(Ci-Cfi a!kylenyl)-N(R2e)S(0)2NR2bR2c. In certain embodiments, R.2, for example, 

is -S(0)2R2d, -S(0)2NR2bR2c, -C(0)R2d, -C(0)NR2bR2c, -N(R2e)C(0)R2d, -N(R2e)S(0)2R2d, -N 

(R2e)S(0)2NR2bR2c, -(Ci-C6 alkyIenyl)-S(0)2R2d, -(C,-C6 alkylenyI)-S(0)2NR2bR2c, -(C,-C6 

25 alkylcnyl)-C(0)R2d,-(Ci-C6aJkylenyI)-C(0)NR2bR2c,-(CrC6 

alkylenyl)-.N(R2c)C(0)R2d, -(Ci-C6 aiky!enyl)-N(R2li)S(0)2R2d, or-(Ci-C6 

alkylenyl)~N(R2e)S(0)2NR2bR2c. In certain embodiments, R2, for example, 

is -S(0)2R2d, -S(0)2NR2bR2c, ~N(R2e)S(G)2R2d, or ~N(R2c)S(0)2NR2bR2c. In certain 

embodiment, R2, for example, is -5(G)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or -(Ct-C6 

30 alkylenyl)-S(0)2R2d. In certain embodiment, R2, for example, is -(C1-C3 alkylenyl)-S(0)2R2d 

wherein R2d is C1-C3 alkyl. In certain embodiment, R2, for example, is -(CH?)-S(0)2R2d 

wherein R2d is methyl or ethyl. 

G2a, R2a, R2b, R2C, R2d, and R26 arc as disclosed in the Summary and embodiments 

herein below. 
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In the embodiments wherein R2 is G2a, G2a is as disclosed in the Summary and 

embodiments herein. For example, in certain embodiments, G2a is an optionally substituted 

heterocycle. In certain embodiments, G2a is an optionally substituted monocyclic heterocycle. 

In certain embodiments, G2a is 1,2-dioxido-l ,2-thiazolidin-2-yl or tetrahydropyridinyl, each 

5 of which is optionally substituted. In ccrtain embodiments, G2'1 is optionally substituted 1,2-

dioxido-1,2-thiazolidin-2-yl. In certain embodiment, G2a is aryl or heteroaryl, each of which 

is optionally substituted. In certain embodiments, G2d is optionally substituted phenyl. Jn 

ccrtain embodiments, G2a is pyridinyl or pyrazolyl, each of which is optionally substituted. 

In certain embodiments, G2J is unsubstituted. 

10 In the embodiments wherein R2 is -(Cj-Cg alkylenyl)-G2a, G2a is as disclosed in the 

Summary and embodiments herein. For example, in ccrtain embodiments, G2a is a 

heterocycle or a heteroaryl, each of which is optionally substituted. In certain embodiments, 

G2a is a monocyclic heterocycle or a monocyclic heteroaryl, each of which is optionally 

substituted. In certain embodiments, G2a is l,l-dioxido-l,2-thiazoiidin-2-yl, pyrrolidinyi, 

15 morpholinyl, or pyrazolyl, each of which is optionally substituted. In certain embodiments, 

G2* is unsubstituted. In certain embodiments, G2'1 is optionally substituted phenyl. 

Where G2a group is optionally substituted, it is, for example, optionally substituted 

with 1, 2, 3, 4, or 5 Rv. Rv is as described in the Summary and herein, for example, Rv is Ci-

C(5 alkyl (e.g. methyl), halogen (e.g. F, CI), Ct-Ce haloalkyl, -CN, -NRjRk, or -C(0)0Rh; or 

20 for example, Rv is C1-C6 alkyl (e.g. methyl), halogen (e.g. F, CI), or Ci-Cg haloalkyl. 

In the embodiments wherein R2 is -S(0)2R2d, R2d is as disclosed in the Summary and 

embodiments herein. In certain embodiments, R2d is Ci-Cg haloalkyl (e.g. CF3), G2b, 

unsubstituted Ci-Cg alkyl (e.g. methyl, ethyl, isopropyl), or Ci-Ce alkyl substituted with one 

G2b group; wherein G2b is phenyl, monocyclic cycloalkyl, or monocyclic heterocycle, each of 

25 which is optionally substituted. In some such embodiments, the G2b group is optionally 

substituted with 1, 2, or 3 Rv groups wherein R.v is as described in the Summary and herein, 

for example, each Rv is independently CI-CG alkyl (e.g. methyl), halogen (e.g. F, CI). Ci-Q, 

haloalkyl, -GRj\ -CN, or -NRjR!\ In certain embodiments, R2d is Ci-Ce haloalkyl or 

unsubstituted CrQ alkyl. In certain embodiments, R2d is methyl or ethyl 

30 In the embodiments wherein R2 is -S(0)2NR2bR2c, R2b and R2c are as disclosed in the 

Summary and embodiments herein. For example, in certain embodiments, R2b is hydrogen or 

unsubstituted Cj-C6 alkyl (e.g. methyl, ethyl), and R2c is hydrogen, unsubstituted Ci-Ce alkyl 

(e.g. methyl, ethyl), or Ci-Cg haloalkyl (e.g. 2,2,2-trifluoroethyl, 2-fluoroethyl). In certain 
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embodiments, R2b is hydrogen, and R2c is optionally substituted phenyl, or R2c is -C1-C3 alkyl 

substituted with one G2b group wherein G2b is optionally substituted pyridinyl. 

In the embodiments wherein R2 is -C(0)R2d, R2d is as disclosed in the Summary and 

embodiments herein. For example, in certain embodiments, R2d is G2b wherein G2b is as 

5 disclosed in the Summary and embodiments herein. For example, in ccrtain embodiments, 

G2b is an optionally substituted hctcrocycle. In certain embodiments, G2b is an optionally 

substituted monocyclic heterocycle. In certain embodiments, G2b is 1,1-

dioxidothiomorpholin-4-yI, piperazinyl, piperidinyl, pyrrolidin-l-yl, or morpholin-4-yl, each 

of which is optionally substituted. Each G2b is optionally substituted as described in the 

10 Summary and embodiments herein. For example, cach G2b is independently unsubstituted or 

substituted with 1, 2, or 3 Rv. Rv is as described in the Summary and embodiments herein. 

For example, each Rv is independently Ci-Cg alkyl (e.g. methyl), oxo, N(H)C(0)0(C| -Q-; 

alkyl), -CH-2-C(0)NRJRk, -C(0)-monocyclic heterocycle, or -C(0)-monocyclic heteroaryl. In 

certain embodiments, cach Rv is independently Ci-Cc alkyl (e.g. methyl), oxo, or 

15 N(H)C(0)0(Ci-C6 alkyl). 

In the embodiments wherein R2 is -C(0)0R2a, R2'1 is as disclosed in the Summary and. 

embodiments herein. For example, in certain embodiments, R2a is hydrogen or unsubstituted 

Ci-C<s alkyl (e.g. methyl, ethyl). 

In the embodiments wherein. R2 is -C(0)NR2bR2c, R2b and R2c are as disclosed in the 

20 Summary and embodiments herein. For example, in certain embodiments, R2b is hydrogen or 

unsubstituted Cj-C6 alkyl (e.g. methyl), and R2c is hydrogen, G2b, C]-C6 haloalkyl (e.g. 2,2-

difluoroethyi), Ci-Cg alkyl (e.g. methyl, ethyl) wherein the Ci-Cc, alkyl is optionally 

substituted with one substituent selected from the group consisting of-ORzi, NRZIRZ2, and 

G2b. Rzl, R7'2, and G2b are as defined in the Summary and embodiments herein. For example, 

25 in certain, embodiments, G2b is optionally substituted phenyl. In certain embodiments, G2b is 

a cycloalkyl, a heteroaryl, or a heterocycle, cach of which is optionally substituted, in certain 

embodiments, G2b is a monocyclic cycloalkyl, a monocyclic heteroaryl, or a monocyclic 

heterocycle, cach of which is optionally substituted. In certain embodiments, G2b is pyridinyl, 

pyrimidinyl, indazolyl, indolyl, cyclopentyl, thiazolyl, 1,1-dioxidotetrahydrothienyi, 

30 tetrahydrofuranyl, piperazinyl, piperidinyl, or pyrrolidinyi, each of which is optionally 

substituted. Each G2b is optionally substituted as described in the Summary and. 

embodiments herein. For example, each G2b is independently unsubstituted or substituted 

with 1, 2, or 3 Rv. Rv is as described in the Summary and embodiments herein. For example, 

each Rv is independently Ci-Qs alkyl (e.g. methyl), Cj-Ce 
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haloalkyl, -ORh, -C(0)0Rh, -S(0)2Rh, halogen, or oxo. In certain embodiments, each Rv is 

independently C]-C6 alkyl (e.g. methyl) or oxo. 

In the embodiments wherein R2 is -NR2bR2c, R2b and R2c are as disclosed in the 

Summary and embodiments herein. For example, in certain embodiments, R2b and R2c are 

5 each independently hydrogen or unsubstituted Cj-Cg alkyl (e.g. methyl, ethyl). 

In the embodiments wherein R2 is -N(R2c)C(0)R2d, R2d and R2c are as disclosed in the 

Summary and embodiments herein. For example, in certain embodiments, R2e hydrogen or 

unsubstituted Ci-Ce alkyl (e.g. methyl, ethyl), and R2d is unsubstituted C]-C6 alkyl (e.g. 

methyl, ethyl, tert-butyl) or Cj-Ce haloalkyl (e.g. 2,2,2-trifluoroethyl). 

10 Jn the embodiments wherein R2 is -N(R2e)S(0)2R2d, R2d and R2e are as disclosed in the 

Summary and embodiments herein. For example, in certain embodiments, R2e is hydrogen or 

unsubstituted Cj-C6 alkyl (e.g. methyl, ethyl), and R2d is unsubstituted Cj-Cg alkyl (e.g. 

methyl, ethyl) or Ci-CV, haloalkyl (e.g. 2,2,2-trifluoroethyl, 2-fluoroethyi, 2,2-dfluoroethyl). 

In certain embodiments, R2c is hydrogen and R2° is unsubstituted Ci-Q alkyl (e.g. methyl, 

15 ethyl). In certain embodiments, R2e is Cj-Cg haloalkyl, or Ci-Ce alkyl. substituted with one 

substituent selected from the group consisting of-ORzl, -NRzlR22, and G2b, and R2d is 

unsubstituted Ci-Cg alkyl (e.g. methyl, ethyl). In certain, embodiments, R2e is CrQ haloalkyl 

(e.g. 3,3,3-trifluoropropyl), or Cj-C3 alkyl substituted with one substituent selected from the 

group consisting of-ORzl, ~NRziRz2, and G2b and R2d is unsubstituted Cj-Ce alkyl (e.g. 

20 methyl, ethyl), wherein G2b is monocyclic cycloalkyl (e.g. cyclopropyl), monocyclic 

heterocycle (e.g. pyrrolidinylor tetrahydrofuranyl), or monocyclic heteroaryl (e.g. pyridinyl), 

each of which is optionally substituted. 

In the embodiments wherein R2 is -N(R2e)S(0)2NR2bR2c, R2b, R2c, and R2 0 are as 

disclosed in the Summary and embodiments herein. For example, in certain embodiments, 

25 R2b, R2c, and R2e are each independently hydrogen or unsubstituted C3-C6 alkyl (e.g. methyl, 

ethyl). 

In the embodiments wherein R2 is -(CrQ, alkylenyl)-OR2a, R2a is as described in the 

Summary and embodiments herein. In certain embodiments R2,1 is hydrogen. Sn certain 

embodiments, R2 is -CH2-OH or-CH2CH2-OH. 

30 In the embodiments wherein R2 is -(Cj-Cg alkylenyl)-C(0)0R2a, R2a is as described in 

the Summary and embodiments herein. For example, R2a is hydrogen or unsubstituted. Ci-Cg 

alkyl (e.g. methyl, ethyl). 
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In the embodiments wherein R2 is -(Ci-Cg alkylenyl)~C(0)NR2bR2c, R2b and R2c are as 

disclosed in the Summary and embodiments herein. For example, in certain embodiments, 

R2b and R2c are each independently hydrogen or unsubstituted Cj-Cc alkyl (e.g. methyl, ethyl). 

In the embodiments wherein R2 is -(Ci-Cg alkylen.yl)-N(R2e)C(0)R2d, R2d and R2e are 

5 as disclosed in the Summary and embodiments herein. For example, in certain embodiments, 

R2e is hydrogen or unsubstituted C[-C6 alkyl (e.g. methyl, ethyl), and R2d is Ci-Cg alkyl (e.g. 

methyl) optionally substituted with C(0)0Rzi. 

In the embodiments wherein R2 is -(Cj-C6 alkylenyl)-S(0)2R2d, R2d is as disclosed in 

the Summary and embodiments herein. For example, in certain embodiments, R2d is 

10 optionally substituted phenyl or unsubstituted C1-C6 alkyl. In certain embodiments, R2d is 

unsubstituted C1-C3 alkyl. In certain embodiments, R2d is methyl or ethyl. In certain 

embodiments, R2d is optionally substituted phenyl. 

L1 is as set forth in the Summary and embodiments herein. For example, in certain 

embodiments, L1 is absent, CH2, C(HXOH), C(O), (CH2)mO, or (CH2)mN(Rz). For example, 

15 in certain embodiments, L1 is CH2, C(0), (CH2)mO, or (CH2)mN(Rz). In ccrtain embodiments, 

L1 is (CH2)mO or (CH2)mN(R/). In certain embodiments, L1 is (CH2)mO. In certain 

embodiments, L1 is (CH2)mN(Rz). 

The variable, m, is 0 or 1. In certain embodiments, m is 0. In certain embodiments, 

m is 1. 

20 Rz, is as set forth in the Summary and embodiments herein. For example, Rz is 

hydrogen or C1-C3 alkyl. In certain embodiments, R* is hydrogen. 

Gl is as set forth in the Summary and embodiments herein. For example, G1 is Gla. 

In certain embodiments, Gl is -(Ci-Cg alkylenyl)-Gia. In certain embodiments, Gl is Ci-Cg 

alkyl or alkoxyallcyl. I11 certain embodiments, G! is Ci-Cg alkyl (e.g. methyl, ethyl, isobutyl, 

25 or 2,2-dimethylpropyl). In certain embodiments, G1 is alkoxyalkyl. 

G3a is as defined in. the Summary and embodiments herein. For example, in certain 

embodiments Gia is aryl, heterocycle, or cycloalkyl, each of which is optionally substituted. 

In certain embodiments GIa is aryl, heterocycle, heteroaryl, or cycloalkyl, each of which is 

optionally substituted. In certain embodiments Gla is optionally substituted aryl. In certain 

30 embodiments Gla is optionally substituted heterocycle. In certain embodiments Gla is 

optionally substituted heteroaryl. In certain embodiments Gla is optionally substituted 

cycloalkyl. 

In the embodiments wherein Gia is optionally substituted aryl, Gia, for example, is 

phenyl, naphthyl, or indanyl, each of which is optionally substituted. In certain embodiments, 
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Gla, for example, is optionally substituted phenyl. In certain embodiments, Gi;i, for example, 

is phenyl optionally substituted with one or two halogen (e.g. F). In certain embodiments, 
1 a • G is 

In certain embodiments, G ' is unsubstituted phenyl or 
F 

In the embodiments wherein G ' is optionally substituted heterocycle, examples of the 

heterocycle includc, but arc not limited to, oxetanyl, tetrahydrofuranyl (e.g. tetrahydrofuran-

2~yl, tetrahydrofuran-3-yl), pyrrolidinyi, morpholinyl, piperidinyl, tetrahydrothiopyranyl, and 

1.0 tetrahydropyranyl (e.g. tetrahydropyran-4-yi, tctrahydropyran-3-yl), each of which (including 

the exemplary rings) is optionally substituted. 

In the embodiments wherein Gld is optionally substituted heteroaryl, G]a, for example, 

is pyrazolyl, pyridinyl, pyrimidinyl, 2,1,3-benzothiadiazoly], quinolinyl, or isoquinolinyl, 

cach of which, is optionally substituted. 

15 In the embodiments wherein Gia is optionally substituted cycloalkyl (e.g. optionally 

substituted monocyclic cycloalkyl), examples of the cycloalkyl include, but are not limited to, 

cyclopropyi, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, bicyclo[2.2.1 jheptyl, and 

adamantyl, each of which is optionally substituted. In certain embodiments, Gia is optionally 

substituted cycloalkyl. In certain embodiments, G,a is unsubstituted cycloalkyl. In certain 

20 embodiments, GIa is a substituted cycloalkyl. In ccrtain embodiments, Gla is cyclohexyl 

optionally substituted with 1 or two substituents selected from the group consisting of C1-C3 

alkyl (e.g. methyl), 0(Cj-C:, alkyl), and halogen. In certain embodiments, Gla is cyclohcxyl 

optionally substituted with 1. or two substituents selected from the group consisting of methyl 

and 0(CHs). in certain embodiments, Gla is 4,4-difluorocyciohexyl. In certain embodiments, 

25 Gla is optionally substituted cyclopropyi. In certain embodiments, Gla is unsubstituted 

cyclopropyi. 

The optional substituents of Gla are as set forth in the Summary and embodiments 

herein. For example, cach Gla is independently unsubstituted or substituted with 1, 2, 3, 4, or 

5 Rw. In certain embodiments, Rw is, for example, C]-C6 alkyl -CN, halogen (e.g. F, CI), oxo, 
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C|-C6 haloalkyl (e.g. trifluoromethyi), ~ORh, 

NRjRk, -S(0)?R\ -C(0)R\ -C(0)0Rh, -C(0)NRJRk, -(C1-C3 alkylenyl)-ORh, or -(CrC3 

alkylenyl)C(0)NRjRk. In certain embodiments, Rw is, for example, Ci-Cc alkyl, -CN, 

halogen, (e.g. F, CI), or Ci-C6 haloalkyl (e.g. trifluoromethyi). In certain embodiments, Rw is 

5 halogen, -ORh, or Ci-Cg alkyl. In certain embodiments, Rw is halogen. In certain 

embodiments, Rw is F. 

It is appreciated that compounds of formula (I) with combinations of the above 

embodiments, including particular, more particular and preferred embodiments are 

contemplated. All embodiments of compounds of formula (I) formed by combining the 

10 substituent embodiments discussed above are within the scope of Applicants' invention, and 

some illustrative embodiments of the compounds of formula (I) are provided below. 

Accordingly, one aspect of the invention is directed to a group of compounds of 

formula (I) wherein L1 is (CH2)mO and G1 is G!a and Gla is as disclosed in the Summary and 

embodiments herein above. 

15 Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is N; X1 is CR"'; and X2 is CR"2. 

Yet other examples of a group of compounds of formula (I) is directed to those 

wherein Y1 is N; X1 is CR*'; X2 is CR"2, and Ry is methyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

20 Y1 is N; X1 is CR*1; X2 is CRx2, Ry is methyl, and L1 is CH2, C(O), (CH2)mO, or (CH2)mN(Rz). 

In certain embodiments, L] is (CH2)mO. In yet othe embodiments, L1 is (CH2)mO and m is 0. 

In yet othe embodiments, Ll is (CH2)mO and m. is 1. In certain embodiments, L1 is 

(CH2)raN(Rz). In certain embodiments, L1 is (CH2)mN(Rz) and m. is 0. In yet othe 

embodiments, JL1 is (CH2)mN(Rz) and m is 1. Rz has values as described in the Summary and 

25 embodiments herein above. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y] is N; X1 is CRxl; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and G1 is -(Ci-C6 

alkylenyl)-G1:1 wherein GId is optionally substituted phenyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

30 Yl isN; X1 is CRx1; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and G1 is -(Ci-C6 

alkylenyl)-Glii wherein Gla is optionally substituted cycloalkyl. In some embodiments, Gla is 

unsubstituted cyclopropyi. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is N; X1 is CR*1; X2 is CRx2, Ry is methyl, LJ is (CH2)mO, and G1 is Gla. 

25 



WO 2013/097601 PCT7CN2012/086357 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Yl is H; X1 is CRxl; X2 is CR"2, Ry is methyl, l) is (CH2)mO, G1 is GIa, and Gla is optionally 

substituted aryl 

Other examples of a group of compounds of formula (I) is directed to those wherein 

5 Y1 is N; X! is CRxl; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, G1 is GIa, and GIa is optionally 

substituted phenyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is N; X1 is CRxl; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, G1 is GIa, and Gia is optionally 

substituted cycloalkyl (e.g. optionally substituted monocyclic cycloalkyl). 

10 Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is N; X1 is CRx1; X2 is CRx2, Ry is methyl, l) is (CH2)mQ, G1 is GIa, and Gla is optionally 

substituted heterocycle (e.g. optionally substituted monocyclic heterocycle). 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR"; X1 is CRxl; andX2 is CR"2. 

15 Yet other examples of a group of compounds of formula (I) is directed to those 

wherein Y1 is CRU; X3 is CR*'; X2 is CRx2, and. Ry is methyl. 

Other examples of a group of com pounds of formula (I) is directed to those wherein 

Yl is CR"; X3 is CRxl; X2 is CRx2, Ry is methyl, and L1 is CH2, C(O), (CH2)mO, or 

(CH2)jnN(Rz). In certain embodiments, L1 is (CH2)mO. In yet othe embodiments, L1 is 

20 (CH2)jnO and m is 0. In yet othe embodiments, L1 is (CH2)mO and m is 1. In ccrtain 

embodiments, L1 is (CH2)mN(R/')- In certain embodiments, L1 is (CH2)mN(Rz) and m is 0. In 

yet othe embodiments, Ll is (CH2)mN(Rz) and m is 1. Rz has meaning as described in the 

Summary and embodiments herein above. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

25 Y1 is CR1'; X1 is CRx!; X2 is CRx2, Ry is methyl, L1 is (CH2)raN(Rz), and G1 is G,a or~(C,-C6 

alkylenyl)-Gla wherein Gla is phenyl, monocyclic heterocycle (e.g. tetrahydrofuranyl), or 

monocyclic cycloalkyl (e.g. cyclopropyi, cyclopentyl, cyclohexyl), each of which (including 

the exemplary rings) is optionally substituted. 

Other examples of a group of compounds of form ula (I) is directed to those wherein 

30 Y1 is CRU; X1 is CR*1; X2 is CRx2, Ry is methyl, L] is (CIi2)mN(Rz), m is 0, Rz is hydrogen, 

and Gl is GIa wherein G1;1 is phenyl, monocyclic heterocycle (e.g. tetrahydrofuranyl), or 

monocyclic cycloalkyl (e.g. cyclopropyi, cyclopentyl, cyclohexyl), each of which (including 

the exemplary rings) is optionally substituted. 
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Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR.li; X1 is CRx!; X2 is €Rx2, Ry is methyl, \J is (CH?)rilN(Rz), m is 0, Rz is hydrogen, 

and G1 is -(Cj-Ce al.kylenyl)-Gla wherein Gia is monocyclic heterocycle (e.g. 

tetrahydrofuranyl), or monocyclic cycloalkyl (e.g. cyclopropyi, cyclopentyl, cyclohexyl), 

5 each of which (including the exemplary rings) is optionally substituted. In some 

embodiments. G1 is -(C1-C3 alkylenyi)-Gia wherein G!a is optionally substituted monocyclic 

cycloalkyl (e.g. cyclopropyi, cyclopentyl, cyclohexyl, each of which is optionally substituted). 

In some embodiments, G1 is -(CH2)-G5a wherein Gla is optionally substituted monocyclic 

cycloalkyl (e.g. cyclopropyi, cyclopentyl, cyclohexyl, each of which is optionally substituted). 

10 In ccrtain embodiments, Gla is optionally substituted is monocyclic hctcrocycle (e.g. 

optionally substituted tetrahydrofuranyl). In ccrtain embodiments, Gia is optionally 

substituted cyclopropyi. In some embodiments, G!a is unsubstituted cyclopropyi. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR11; X1 is CRX|; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and G1 is Ci-C6 alkyl or 

15 alkoxyalkyl. In certain embodiments, G1 is Ci-Cc alkyl (e.g. methyl, ethyl, isobutyl, or 2,2-

dimethylpropyl). In certain embodiments, Gl is alkoxyalkyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CRU; X1 is CRX|; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and G1 is -(Ci-C6 

alkylenyl)-G1a wherein Gla is optionally substituted phenyl. 

20 Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CRU; X1 is CRxj; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and GJ is -(CrC6 

aikylenyl)-Gla wherein Gla is optionally substituted cycloalkyl. In some embodiments, Gla is 

optionally substituted cyclopropyi. In some embodiments, Gla is unsubstituted cyclopropyi. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

25 Y] is CRU; X1 is CRx5; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and Gl is GJa. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Yl is CRU; X1 is CRxl;X2 is CRx2, Ry is methyl, L1 is (CH2)mO, Gl is Gla, and Gla is 

optionally substituted aryl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

30 Y1 is CR"; X1 is CRXI; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, G1 is G1", and Gla is 

optionally substituted phenyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR"; X' is CRxl; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, G1 is Gla, and. G1" is 

optionally substituted cycloalkyl (e.g. optionally substituted monocyclic cycloalkyl). 
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Other examples of a group of compounds of formula (J) is directed to those wherein 

Y' is CR"; X1 is CRxl; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, G1 is Gla, and G,a is 

optionally substituted heterocycle (e.g. optionally substituted monocyclic heterocyclc). 

Yet other examples of a group of compounds of formula (1) is directed to those 

5 wherein Y1 is CR"; X1 is N; X2 is CR"2, and Ry is methyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR11; X1 is N; X2 is CR*2, Ry is methyl, and L3 is CH2, C(O), (CH2)mO, or (CH2)mN(Rz). 

In certain embodiments, L1 is (CH2)mO. In yet othe embodiments, L1 is (CH2)mO and m is 0. 

In yet othe embodiments, L1 is (CH2)mO and m is 1. In certain embodiments, L1 is 

10 (CH2)mN(Rz). In certain embodiments, L1 is (CH2)mN(Rz) and m is 0. In yet othe 

embodiments, L1 is (CH2)mN(Rz) and m is 1. Rz has meaning as described in the Summary 

and embodiments herein above. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR"; X1 is N; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, and G1 is G,a. 

15 Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR"; X1 is N; X2 is CR"2, Ry is methyl, L1 is (CH2),»0, G1 is Gla, and Gla is optionally 

substituted aryi. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CR"; X1 is N; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, G1 is O1*, and Ola is optionally 
20 substituted phenyl. 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Yl is CR"; X1 is N; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, G1 is Gla, and GIa is optionally 

substituted cycloalkyl (e.g. optionally substituted monocyclic cycloalkyl). 

Other examples of a group of compounds of formula (I) is directed to those wherein. 

25 Y1 is CR"; X1 is N; X2 is CR"2, Ry is methyl, L1 is (CH2)mO, G1 is Gla, and G,a is optionally 

substituted heterocycle (e.g. optionally substituted monocyclic heterocyclc), 

Other examples of a group of compounds of formula (I) is directed to those wherein 

Y1 is CRU; X! is N; X2 is CRx2, Ry is methyl, L1 is (CH2)mO, and G1 is -(Ci~C6 aikyIenyl)-Gla 

wherein Gja is optionally substituted cycloalkyl. In some embodiments, Gia is optionally 

30 substituted cyclopropyi. In some embodiments, Gla is unsubstituted cyclopropyi. 

Within each group of compounds of formula (I) described herein above, A1, A2, A3, 

and A4 have meanings as disclosed in the Summary and embodiments herein above. 
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For example, within each group of compounds of formula (1) described herein above, 

examples of a subgroup include those wherein A1 is CR!, A.2 is CR2, A3 is CR3, and A4 is CR4; 

or one of A1, A2, A3, and A4 is N. 

Other examples of a subgroup include, but arc not limited to, those wherein A1 is CR1, 

5 A2 is CR2, A3 is CR3, and A4 is CR4. 

Other examples of a subgroup include, but are not limited to, those wherein one of A\ 
A2, A3, and A4 isN. 

Yet other examples of a subgroup include, but are not limited to, those wherein A1 is 

CR1, A2 is CR2, A3 is CR3, and A4 is N. 

10 Yet other examples of a subgroup include, but are not limited to, those wherein two of 

A1, A2, A"\ and A4 arc N. 

Yet other examples of a subgroup include, but are not limited to, those wherein As is 

N, A2 is CR2, A3 is N, and A4 is CR4. 

Yet other examples of a subgroup include, but are not limited to, those wherein A1 is 

15 N, A2 is CR2, A3 is CR3, and A4 is N. 

Yet other examples of a subgroup include, but are not limited, to, those wherein three 

of A1, A2, A3, and A4 are N. 

Yet other examples of a subgroup include, but are not limited to, those wherein A1 is 

M, A2 is CR2, A3 is N, and A4 is N. 

20 Of all the groups and subgroups of compounds of formula (I) disclosed in the 

preceding paragraphs, Rl, R2, R3, R4, Rx, Ru; Rx], Rx2, m, and the optional substituents of G! 

are as described in the Summary and embodiments herein above. 

For example, of all the groups and subgroups of compounds of formula (I) disclosed 

in the preceding paragraphs, R2 is hydrogen, Ci-Ce alkyl, NO?., 

25 G2a, -S(0)2R2d, -S(0)2NR2bR2c, -C(0)R2d, -C(Q)OR2ii, ~C(0)NR2bR2c, ~NR2bR2c, -N(R2e)C(0) 

R2d, -N(R2e)S(0)2R2d, -N(R2c)S(0)2NR2bR2c, -(Ci-C6 alkylenyl)-G2a, -(Ci-C6 

aikyienyj)-OR2;\ ~(CrC6 aikylenyl)-S(0)2R2d, ~(Ci-C6 alkylenyl)-S(0)2NR2bR2c, -(C,-C6 

al ley I eny l)-C(0)R2d, ~(C,-C6 alkylenyl)-C(0)0R2il, ~(C3-C6 alkyienyl)-C(0)NR2bR2c, -(Ci-C6 

alkylcnyl)-NR2bR2c, -(CrC6 ajkylenyl)-N(R2e)C(0)R2d, ~(CrC5 alkylenyl)~N(R2e)S(0)2R2d, 

30 or-(Ci-C<5 aikyl enyl)-N(R2c)S(0)2NR2bR2c. In certain embodiments, R2 

is -S(0)2R2d, ~S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or -N(R2e)S(0)2NR2bR2c. in some 

embodiments, R2 is -S(0)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or ~-(Ci-C6 

alkylenyl)-S(0)2R2d. 
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For example, of all the groups and subgroups of compounds of formula (I) disclosed 

in the preceding paragraphs, R2 is -S(0)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, 

or -N(R2e)S(0)2NR2bR2c, and Rx is hydrogen or methyl. In certain embodiments, Rx is 

hydrogen. 

5 For example, of all the groups and subgroups of compounds of formula (I) disclosed 

in the preceding paragraphs, R2 is -S(0)2R2d, -S(0)2NR2hR2c, -N(R2e)S(0)2R2d, 

or -N(R2e)S(0)2NR2bR2c, Rx is hydrogen, and Rxi is hydrogen, -C(0)0Raxl, -C(0)NRbxIRcxl, 

Gxl, or Ci-C6 alkyl wherein the C|-C6 alkyl. is optionally substituted with 0Raxi. In certain 

embodiments, Rxj is hydrogen, -C(0)0Raxl, or -C(0)NRbxlRcxl. 

10 For example, of all the groups and subgroups of compounds of formula (I) disclosed 

in the preceding paragraphs, R2 is -S(0)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, 

or -N(R2u)S(G)2NR2bR2c, Rx is hydrogen, Rx3 is hydrogen, -C(0)0Raxl, or ~C(0)NRbxlRcx], 

and Rx2 is hydrogen. 

For example, of all the groups and subgroups of compounds of formula (I) disclosed 

15 in the preceding paragraphs, R2 is -S(G)2R2d, -S(0)2NR2bR2c, -N(R2e)S(G)2R2d, or -(Cj~C6 

aIkylenyl)S(0)2R2d, Rx is hydrogen, Rxi is hydrogen or -C(0)NRbxlRcxl, and Rx2 is hydrogen. 

One aspect of the invention is directed to compounds of formula (I) or 

pharmaceutically acceptable salts thereof, wherein 

Rx is hydrogen; 

20 Ry is methyl; 

Y1 is CRU wherein Ru is hydrogen; 

X1 is CRxl wherein Rxi is hydrogen or -C(0)NRbxlRcxl; 

X2 is CRx2 wherein Rx2 is hydrogen; 

L1 is (CH2)mO wherein m is 0; 

25 G! is Gid or-(Ci-C6 alkylenyl)-G!a, wherein Glcl is optionally substituted phenyl or 

optionally substituted cycloalkyl; and 

R2 is -S(0)aR2d, '-S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or (CrC6 alkylenyI)-S(0)2R2d 

In some such embodiments, A1 is CR1, A2 is CR2, A3 is CR3, and A4 is CR4. In some 

further embodiments. A1 is CR1, A2 is CR2, A3 is CR3, and A4 is N. 

30 Another aspect of the invention is directed to compounds of formula (I) or 

pharmaceutically acceptable salts thereof, wherein 

Rx is hydrogen; 

Ry is methyl; 

Y1 is CRU wherein Ru is hydrogen; 
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X1 is CRxi wherein Rxl is hydrogen; 

X2 is CRx2 wherein Rx2 is hydrogen; 

Ll is (CH2)mN(Rz) or wherein m is 0 and Rz is hydrogen; 

G1 is -(Cj-Ce alkylenyl)-Gll\ wherein G]a is optionally substituted cycloalkyl; and 

R2 is -S(0)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or-(Ci-C6 aIkylenyl)-S(0)2R2d. 

In some such embodiments, A1 is CR1, A2 is CR2, A3 is CR3, and A4 is CR4. In some 

further embodiments, A1 is CR1, A2 is CR2, A3 is CR3, and A4 is N. 

In one aspect the present invention provides for compounds of formula (I) or 

pharmaceutically acceptable thereof, 

10 
(I) 

wherein 

Rx is hydrogen or C1-C3 alkyl; 

Ry is C]-C3 alkyl, -(C2-C3 alkylenyl)-OH, or C,-C3 haloalkyl; 

15 X1 is N or CRxl wherein 

R?J is hydrogen, C2-C6 alkenyl, C2-Q 

alkynyl, -C(0)0R;!xl, -C(0)NRbxlRcx1, 
dxl, -S(0)2NRbxlRcxl, Gxl, Ci~C6 haloalkyl, or Ci-C6 alkyl; 

wherein the C|-Cc, alkyl is optionally substituted with one substituent 

20 selected from the group consisting of OR8*1, SRaxl, S(0)Rdxl, 

S(0)2Rdxi, 

NRbx]Rcxi, -C(0)RaxI, -C(0)0Raxl, -C(0)NRbxlRcxl, -S(0)2NRbx,Rcx\ 

and Gx1; 

Raxi, Rbxi, an<^ Rcxi9 at eac|1 occurrence; are each independently hydrogen, Ci-

25 Cg alkyl, Ci-C6 haloalkyl, Ga, or -(Cj-Cg alkylcnyl)-Ga; 

RdxI, at each occurrence, are each independently Ci-C<s alkyl, C\-Cc> haloalkyl, 

Ga, or -(Ci-Cfi alkylenyl)-Ga; 

X2 is N or CRx2; wherein 
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20 

Rx2 is hydrogen, C2-C6 alkenyl, C2-C6 

alkynyl, -C(0)0Rax2, -C(0)NRbx2Rcx2, -C(0)Rdx2, 

S(G)2Rdx2, -S(0)2NRbx2Rcx2, Gx2, Ci-C6 haloalkyl, or Ci-C6 alkyl; 

wherein the Ci-Ce alkyl is optionally substituted with one substituent 

5 selected from the group consisting of ORax2, SRax2, S(0)Rdx2, 

S(0)2Rdx2, 

NRbx2Rcx2, -C(0)Rax2, -C(0)GRax2, ~C(0)NRbx2Rcx2, -S(0)2NRbx2Rcx2> 

and Gx2; 

Rdx2, Rbx2, and RLx2, at each occurrence, are each independently hydrogen, Cr 

10 Cr, alkyl, Cj-Cg haloalkyl, Gb, or -(Cj-Cg alkylenyl)-Gb; 

Rdx2, at each occurrence, is independently C1-C6 alkyl, Ci-Ce haloalkyl, Gb, 

or ~(C]-C6 alkylenyl)-Gb; 

Y1 is N or CRU; wherein Ru is hydrogen, Ci-Cc alkyl, halogen, or Ci-C<j haloalkyl; 

A1 is N or CR1, A2 is N or CR2, A3 is N or CR3; and A4 is N or CR4; with the proviso 

15 that zero, one, two, or three of A1, A2, A~\ and A4 areN; 

R1, R3, and R4 are each independently hydrogen, Cj-Ce alkyl, C2-C6 alkenyl, C2-C6 

alkynyl, halogen, C1-C6 haloalkyl, CN, orN02; 

R is hydrogen, Ci-Q alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-Cg 

haloalkyl, -CN, NO2, 
>2br>2c or»2a osr\\ p'2d r-/VV\ -vm 2br>2c 

0)R2d, -C(0)0R2*, -CfOJNRY1, -NR2bR2c, ~N(R2e)C(0)R2d, -N(R2e)S(0)2R2 

d, -N(R2e)C.(0)0(R2d), -N(R2e)C(0)NR2bR2c, -N(R2s)S(0)2NR2bR2c, -(C,-Cc 

alkylenyl)-G2", -(CrC6 alkylenyl)-OR2a, -(Ci-C6 alkylenyl)-0C(0)R2d, -(Ci-

C6 alkylenyl)-0C(0)NR2bR2c, -(C,-Co alkylenyl)-S(0)2R2'1, -(C,-C6 

25 alkylenyl)-S(0)2NR2bR2c, -(CrC6 alkylcnyl>C(0)R2d, -(C,-C6 

alkylcnyl)-C(0)0R2*, -(CrC6 aikyienyI)-C(Q)NR2bR2c, -(C,-C6 

alkylenyl)-NR2bR2c, -(C,-C6 alkylcnyl)~N(R2e)C(0)R2d, -(Ci-C« 

alkylenyl)-N(R2e)S(0)2R2d, -(C,-C6 alkylenyl)-N(R2e)C(0)0(R2"), -(Ci-C6 

alkyienyl)-N(R2o)C(0)NR2bR2c, -(CrC6 alkylenyl)-N(R2e)S(0)2NR2bR20, and 

30 -(Ci-Cs alkylenyl)~CN; 

R2,1, R2b, R2L, and R2e, at each occurrence, arc each independently hydrogen, C2-C6 

alkenyl, C2-C6 alkynyl, Cj-Ce haloalkyl, G2b, or Cj-Ce alkyl wherein the CrQ 

aikyl is optionally substituted with one substituent selected from the group 
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consisting of ~ORZJ, 

NRzlRz2, -C(0)0Rz], -C(0)NRzlR^, -S(0)2RZI, -S(0)2NRzlRz2, and G2b; 

R2d, at each occurrence, is independently C2-C6 alkenyl, C2-C6 alkynyl, Ci-C-6 

haloalkyl, G2h, or Ci-Q alkyl wherein the Ci-Cg alkyl is optionally substituted 

5 with one substituent selected from the group consisting of-OR/J, 

NRzlRz2, -C(0)0R'zl, -C(G)mzlRz?\ -S(0)2Rz\ -S(G)2"NRzlRz2, and G2b; 

Rzl and Rz2, at cach occurrence, are cach independently hydrogen, Cj-Cc alkyl, or Ci-

Cc haloalkyl; 

Gxl, Gx2, Ga, Gb, G2a, and G2b, at each occurrence, are each independently aryl, 

10 heteroaryl, heterocycle, cycloalkyl, or cycloalkenyl, and each of which is 

independently unsubstituted. or substituted with 1, 2, 3, 4, or 5 of Rv; 

L1 is absent, CHj, C(O), (CH2)mO, (CH2)raS(0)n wherein n is 0, 1, or 2; or 

(CB2)mN(R/') wherein Rz is hydrogen, C1-C3 alkyl, C1-C3 haloalkyl, (C2-C3 

alkylenyl)-OH, or unsubstituted cyclopropyi; 

15 m is 0 or 1; 

Gj is Gla or -(C)-Co alkylcnyl)~G3a; wherein each Gja is independently aryl, heteroaryl, 

heterocycle, cycloalkyl, or cycloalkenyl, and each Gla is independently 

unsubstituted or substituted with 1,2,3,4, or 5 of Rw; 

Rv and Rw, at each, occurrence, are each independently C]-C6 alkyl, C2-C6 alkenyl, C2-

20 Ce alkynyl, halogen, Ci-C6 haloalkyl, -CN, 

oxo, -OR11, -00(0)^, -0C(0)NRJRk, -SRh, -S(0)2Rh, -S(0)2NRJR\ -C(0)R\ -

C(0)0Rl1, -C(0)]MRJRk, -NR'Rk, -NCR^CXQ)^, -N(R1I)S(0)2R', -N(Rh)C(0)0( 

R), -N(R1')C(0)NRJRk, -(C|-C6 alkylenyl)-ORh, -(CrC6 

alkylenyl)-0C(0)R', -(Ci-C6 alkylenyl)-0C(0)NRJRk, -(C,-C6 

25 alkylenyl)-S(0)2Rh, -(CrC6 alkylenyl)~S(0)2NR>Rk, -(CrC6 

alkyIenyl)-C(0)Rh, -(C,-C6 alkylenyl}-C(0)0R\ -(C,-C6 

alkylenyl)"C(0)NRJRk, -(CrC6 alkylenyl)-NRJR\ -(CrC6 

alkylcnyl)-N(Rh)C(0)Ri, -(C,-C6 alkylenyl)-N(Rh)S(0)2Ri, -(C,~C6 

alkyleny])-N(Rll)C(0)0(Ri), -(C,-C6 alkyIenyl)-N(Ri)C(0)NRjRk, or -(C,-C6 

30 alkylenyl)-CN; 

Rh, Rj, Rk, at each occurrence, are each independently hydrogen, Ci-Cf, alkyl, or Ci-C-6 

haloalkyl; and 

R\ at each occurrencc, is independently Ci-C6 alkyl or C]-G, haloalkyl. 
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Compounds of formula (1) may contain one or more asymmetrically substituted atoms. 

Compounds of formula I may also exist as individual stereoisomers (including enantiomers 

and diastereomers) and mixtures thereof. Individual stereoisomers of compounds of formula 

1 may be prepared synthetically from commercially available starting materials that contain 

5 asymmetric or chiral centers or by preparation of racemic mixtures followed by resolution of 

the individual stereoisomer using methods that arc known to those of ordinary skill in the art. 

Examples of resolution are, for example, (i) attachment of a mixture of enantiomers to a 

chiral auxiliary, separation of the resulting mixture of diastereomers by recrystallization or 

chromatography, followed by liberation of the optically pure product; or (ii) separation of the 

10 mixture of enantiomers or diastereomers on chiral chromatographic columns. 

Compounds of formula I may also include the various geometric isomers and 

mixtures thereof resulting from the disposition of substituents around a carbon-carbon double 

bond, a carbon-nitrogen double bond, a cycloalkyl group, or a heterocycle group. 

Substituents around a carbon-carbon double bond or a carbon-nitrogen double bond are 

15 designated as being of Z or E configuration and substituents around a cycloalkyl or 

heterocycle are designated as being of cis or trans configuration. 

Within the present invention it is to be understood that compounds disclosed herein 

may exhibit the phenomenon of tautomerism and. all tautomeric isomers are included in the 

scope of the invention. 

20 Thus, the formula drawings within this specification can represent only one of the 

possible tautomeric, geometric, or stcrcoisomeric forms. It is to be understood that the 

invention encompasses any tautomeric, geometric, or stereoisomeric form, and mixtures 

thereof, and is not to be limited merely to any one tautomeric, geometric, or stereoisomeric 

form utilized within the formula drawings. 

25 Exemplary compounds of formula (1) include, but are not limited to: 

6-methyl-4-(2-phcnoxyphenyl)-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-(5-nitro-2-phenoxyphenyl)-l ,6-dihydro-7B-pyrrolo[2,3-c]pyridin-7--one; 

4-(5-amino-2-phenoxyphenyl)-6-methyl-l ,6-dihydro-7B-pyrrolo[2,3-c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo~6,7~dihydro-l.H-pyrrol.o[2,3-c]pyridin-4-yl)-4-

30 phenoxyphenyljmethanesulfonamide; 

2,2,2~trifluoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphcnyijethanesulfonamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljacetamide; 
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N-m.ethyl-N-[3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-yl)-4-

phenoxyphenyljmethanesuifonamide; 

ethyl 3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-yl)-4-

phenoxybenzoate; 

5 3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c|pyridin-4-yl)-4-phenoxybenzoic 

acid; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2}3-c]pyridm-4-yl)-4-(pyridin-3-

yloxy)phenyl]methanesulfonamide; 

6-imethyl-4-[2-(morpholin-4-ylmethyl)phen.yl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridm-

10 7-one; 

N-cthyl~3-(6-methyl~7-oxQ-6,7~dihydro-lH-pyrrolo[2,3-c]pyridm-4-yI)-4-

phcnoxybenzamide; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yI)-4-phenoxy-N-

(tetrahydrofura.n-2-ylmethyl)benzamide; 

15 N-cyclopcntyl-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phcnoxybcnzamide; 

N-(2,2-difluoroethyl)-3-(6-inethyJ-7-oxo-6,7-diliydro-lH-pyrrolo[2,3-cjpyridin-4-y])-

4-phcnoxybenzamide; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yI)-4-phenoxy-N-(l,3-

20 thiazol-2-y!)benzamidc; 

N-(l,l-dioxidotetrahydrothiopheii-3-yl)-3-(6-methyl-7-oxo-6J7-dihyclro-lH-

pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybeDzaraide; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-y])-4-phenoxybenzainide; 

4-[5-(hydroxyinetliyl)-2-phenoxyphenyl]-6-methyl-l,6-dihydro-7H-pyn-oio[2,3-

25 c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo-6,7-dih.ydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyl]ethanesulfonamide; 

N,N-diraethyl-Nl-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyn-olo[2,3-c]pyridir)-4-yl)-4-

phenoxyphenyl]sulfuric diamide; 

30 N-[5-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-yl)-6-plienoxypyridin-

3-yl]methanesulfonamidc; 

N-[3-fluoro-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2?3-c]pyridin-4-yl)-4-

phenoxypheny l]m ethan esu Ifonami de; 
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N-[4-(2-cyanophcnoxy)-3~(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-

yl)phenyl]methanesulfonamide; 

N-[4-(4-fl:uorophenoxy)-3-(6~metbyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phcnyl]mcthanesulfonamide; 

5 N-[4-(2,4-difIuorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2}3-

c]pyridm-4-yl)phenyl]methanesuifonamide; 

.N-[3-chloro-5-(6-mcthyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljmethancsulfonamide; 

N-[3-(6-mcthyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-4-(tctrahydro-2H-

10 pyran-4-yIoxy)phcnyl.]methanesiiifonamide; 

6-methyl-4-[2-phenoxy-5-(l H-pyrazoi-1 -ylmethyl)pheiiyl]-1,6-dihydro-7II-

pyrrolo[2,3-c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydrofuraii-

3-yloxy)phenyl]methanesulfonamide; 

15 M-{3-(6-methyl-7-oxo-6s7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-yl)-4-[2-

(trifluoromethyl)phenoxy]phenyl}methancsul.fonamide; 

N-[4-(4-cyanophenoxy)-3-(6~methyl-7~oxo-6,7-dihydro-lH-pyrrolo[2,3-cJpyridin~4-

yl)phenyl]methanesuifonamide; 

N-[4-(2-chloro-4-fluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-.lH-pyrrolo[2,3-

20 c}pyridin-4-yl)ph.enyl]methanesulfonamide; 

[4-(benzyIoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyiTolo[23-c]pyridin-4-

yl)phenyl]acetic acid; 

N-[4-(2,4-difluorophenoxy)-3-(6-met]iyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]ethanesu]fonamide; 

25 N-[4-(254-difluorophenoxy)-3-(6-rnethyl-7-oxo-6,7-d.ihydro-lH-pyrro3o[23-

c]pyridin-4-yl)phenyl]acetamide; 

N--[4-(2,4-difluorophenoxy)-3-(6-iTiethy]-7-oxo-6,7-dihydro-lH-pyrrolo[23-

c]pyridin-4-yl)phcnyl.]-3,3,3-trifluoropropa]iamidc; 

N-[4-(2,4-difiuorophenoxy)-3-(6-methyl-7-oxG-6,7-dihydro-lH-pyrrolo[2,3-

30 c]pyridin-4-yl)phenyl]-2,2-dim.eth.y]propanamide; 

ethyl 4-(cyclopentyIamino)-3-(6~methyl-7-oxo-6J-dihydra-lH-pyrrolo[2,3-c]pyridin-

4-yl)benzoate; 

4-{5-[(l,l-dioxido-l,2-thiazolidin-2-yl)m.ethyl]-2-phenoxyphenyl}-6-methyl-1,6-

dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 
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4-{[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phciioxybcnzyl]amino}-4-oxobutanoic acid; 

4-[2-(2,4-difluorophenoxy)-5-(l, 1-dioxido-1,2-tliiazolidin-2-yl)pbenyl]-6-mefhyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyndin-7-one; 

5 4-[2-(benzyloxy)-5-(2~bydroxyethyl)pbenyl]-6-methyl-l,6-dihydro~7H-pyrrolo[2,3-

c]pyridin-7-one; 

methyl [4-(benzyloxy)-3-(6-methyl-7-oxo-6 J-dibydra-lB-pyrrolo[2,3-c]pyridin-4-

yl)pheny]]acetate; 

2-[4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-!.H-pyrrolo[2,3-cjpyridin-4-

10 yl)pheny!]-N-ethylacetamide; 

2-[4-(benzy!oxy)-3-(6~methyl-7-oxo-6,7-di.hydro-lH-pyrrolo[2,3-c]pyridiri-4-

yl)phenylj-N,N-dimcthylacetami.dc; 

N-[4-(3,4-difiuorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-IH-pyrroIo[2,3-

c3pyridin-4-yl)phenyl]methanesuifonamide; 

15 M-[3-(6'methy]-7-oxo-6>7-dihydro-lH-pyrrolo[2i3-c]pyridin-4-yl)-4-(2,4)6-

trifiuorophenoxy)phenyl]methanesulfonamide; 

4-(2>4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-]H-pyrrolo[2,3-c]pyridin-4-

yl)benzamide; 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

20 yl)-N-(tetrahydrofuran-3-yi.)benzami.de; 

4-{2-(2,4-difluoropheiioxy)-5-[(l5l-dioxidothiomorpbolin-4-yl)carboriyl]ph.eny]}-6-

mcthyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-on.e; 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)-N-(l-methyl-2-oxopyrrolidm-3-yl)benzamide; 

25 tert-butyl {l-[4-(2,4-dif].uorophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-

pyrroio[2,3-c]pyridin-4-yl)bcnzoyl]pyrrolidin-3-yl}carbama!;e; 

4-[2-(2,4-difluorophenoxy)-5~(pyrrolidin-l -ylcarbony])phcnyl]-6-methyI-l ,6-di.hydro-

7H-pyrroIo[2,3-c]pyndin-7-onc; 

4-[2-(2,4-difluorophcnoxy)-5-(m.orpholin-4-ylcarbony])phenyl]-6-methyl-l,6-

30 (iihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

N-j4-(cyclohexyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrol.o[2,3-c]pyrid.in-4-

yl)phenyl]methanesulfonamide; 

N-[4-(cyclopcntyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-

yl)phei)yl]methanesulfonamide; 
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N-{4-[(4,4-difiuorocyclobexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[253-

c]pyridin-4-yl)phcnyl}mcthanesulfonamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-3-yloxy)phenyl]methanesulfonamide; 

5 6-methyi-4-[2-(morpbolm-4-ylcarbonyl)phcnyl]-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-onc; 

N-[3-(6-mcl1iyl~7~oxo-6,7~dihydro~rH-pyrrolo[2,3-c]pyrid]n-4-yl)-4-(2,4,6-

trifluorophcnoxy)phcnyl]ethanesulfonamide; 

N-[4-(benzyloxy)-3-(6-mcthyl-7-oxo-6 J-dihydro-1 H-pyrrolo[2,3-c]pyridi.n-4-

10 yl)phenyl]methanesii]fonaraide; 

N-[4-(2.4-difluorophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-l M-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-2-fliiorocthanesulfonamide; 

N-[4-(2,4-diiTuorophenoxy)-3-(6-methyl~7-oxo-6,7-dihydro- IH-pyn'oloj^S-

cJpyridm^-y^phcnylj-N'-methylsulfuric diamide; 

15 N-[3-(6-methyl-7-oxo-6J-dihydro-lH-pyrrolo[2,3-c]pyi'idiii-4-yl)-4-(tetrahydrofuran-

3-yloxy)pb.eiiyl]ethaiiesu5fon.amide; 

methyl 6-mcthyl-7-oxo-4-(2-phenoxyphenyl)-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-

2-carboxylate; 

methyl l,6-dimcthyl-7-oxo-4-(2-pherioxyphenyl)-6,7-dihydro-lH-pyn;olo[2,3~ 

20 c]pyridine-2-carboxylate; 

ethy! 4-(5-amino-2-phenoxyphenyl)-6~m.cthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridine-2-carboxylate; 

6-methyl-4-(5-(methylsulfonamido)-2-pbenoxyphenyl)-7-oxo-6,7-dibydro-lH~ 

pyrrolo[2,3-c]pyridme-2-carboxyiic acid; 

25 ethyl 6-methyl-4-{5-[(methyLsiilfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-

lH-pyiTolo[2,3-c]pyridine-2-carboxylatc; 

N-cthyl-6-methyl-4-{5-[(methylsulfonyl)amino]-2-phcnoxyphenyl}-7-oxo-6,7-

dihydro-IH-pyrrolo[2,3-c]pyridinc-2-carboxamide; 

6-methyl-4-{5-[(methyl.sulfonyl)aminoj-2-phenoxyph.enyl}-7-OXO-6,7-dihydro-lH-

30 pyrrolo[2,3-c]pyridine-2-carboxamide; 

ethyl 4-(5-amin.o-2-phenoxyphenyl)-6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

d] py ridazi n e-2 -carboxy 1 ate; 

ethyl 4-[5-(ethylamino)-2-phenoxyphenyl]-6~tnethyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-d]pyridazine-2-carboxylate; 
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ethyl 4-{5-[cthyl(methylsulfonyl)amino]-2-phenoxyph.enyl}-6-methyl-7-oxo-6,7-

dih.ydro-lH-pyrrolo[2,3-d]pyridazmc-2-carboxylate; 

6-methyl-4- {5-[(methylsiil fonyl)amino]-2-phenoxyphen.yl}-7-oxo-6,7-dihydro-1H-

pyrrolo[2>3-d]pyridazine-2-carboxylic acid; 

6-methyl-4-{5-[(methylsulfonyl)amino]-2-phenoxy phenyl}-7-OXO-6,7-dihydro-lH-

pyrrolo[2,3-d.jpyridazine-2-carboxamidc; 

6-methyl-N-[2-(4-methylpiperazin-l-yl)ethy]]-4-{5-j"(methylsu]fonyl)amino]-2-

phenoxyphenyl}-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazinc-2-

carboxamide; 

N-[3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazin-4-yl)-4-

phcnoxyphenyljmethanesulfonamide; 

N-ethyl-6-methyl-4-{5-[(methylsulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-

dihydro-JH-pyrro]o[2,3-d]pyridazine-2-carboxam.ide; 

6-methyi-4-(2-phenoxyphenyl)-l,6-dihydro-7H-pyrrolo[2,3-d]pyridazin-7-one; 

N-ethyl-N,6-dimethyl-4-{5-[(methylsu]fony])amino]-2-phenoxyphenyl}-7-0x0-6,7-

dihydro-1H-pyn'olo[2,3-d]pyridazine-2-carboxam.ide; 

4-{4-[(ethyLsuifonyl)amino]-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo|2,3-

c]pyridin-4-yl)phenoxy}benzaniidc; 

6-methyl-4-[5-(methylsulfonyl)-2-phenoxyphenyl]-l .6-diliydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-(tetrahydrofuran~3-

yloxy)pyridine-3-sulfonaraide; 

N-methyl-5-(6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-y!)-6-

(tetrahydrofuran-3-yloxy)pyridine-3-sulfonaraidc; 

6-methyl-4-(2-phenoxyphenyl)-2-phenyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

/V-{3-[2-(hydroxymethyl)-6-methyl-7-oxo-6,7-dihydro-l/i-pyrrolo[2,3-c]pyridin-4-

yl]-4-phenoxyphenyl}methanesu]fonara.idc; 

N-[4-(4-cyanophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]ethanesulfonamide; 

2-fluoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-]H-pyirolo[2>3-c]pyridin-4-yl)-4-

(tetrahydrofuran-3-yloxy)phenyl]ethanesuLfonarnidc; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydrofaran-

3 -yloxy)phenyl]propane-1 -sulfonamide; 

39 



WO 2013/097601 PCT/CN201.2/086357 

N-[4-(4-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]propane-J -sulfonamide; 

N-[3-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(2,4,6-

trifluorophenoxy)ph.enyl jpropane-1-sul fon amide; 

5 3~(6-methy!-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phcnoxybcnzenesulfonamide; 

6-(cyclohexyiamino)-5-(6-methy3-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pyridine-3-suIfonamide; 

6-(cyclohexylamino)-"N-methyl-5-(6-melhyl-7-oxo-6,7-di.hydro-lH-pyrrolo[2,3-

10 c]pyridin-4-yl)pyridine-3-sulfonamidc; 

N-methy]-N'-[3-(6-metb.yl-7-oxo~6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(2,4,6-trif1uorophertoxy)phenyl]sulfiiric diamide; 

N-[3-(6-meth.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-4-yloxy)phenyl]propane-J-sulfonamide; 

15 2,2,2-trif1.iioro-N-[3-(6-mcth.yl-7-oxo-6,7-dihydro-lH-pyrro3o[2,3-c]pyridin-4-yl)-4-

(tetrahydro-2H-pyran-4-y]oxy)phenyl]ethanesulfonamidc; 

N- {4-[(4,4-difluoroeycloliexyi)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-] H-pyrrolo[2,3-

c]pyridin-4-yl)phenyl}ethanesuifonamide; 

N-{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-metb.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

20 c]pyridin-4-yl)phenyl.}propane-l -sulfonamide; 

N-{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-diliydro-lH-pyrro]o[2,3-

c]pyridin-4-yl)phenyl}-2,2,2-trifluoroethanesu!fonamide; 

N-{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-

c]pyridin-4-yi)phenyl}-N'-methylsulfuric diamide; 

25 N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-3-yloxy)phenyl]ethanesulfonamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrro].o[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-3-yloxy)phenyl]propane-1-sulfonamide; 

2,2,2-trifluoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yi)-4-

30 (tetrahydro-2H-pyran-3-yloxy)pbenyl]eth.anesulfonamide; 

N-methyl-N,-[3-(6-methyl-7-oxo-6,7-d.ihydro-lIi-pyrrolo[2,3-c]pyridin-4-yl)-4-

(tetrahydro-2.H-pyran-3-yloxy)phenyl]sulfuric diamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-4-yloxy)phenyl]ethanesulfonamide; 
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N,N-dimethyI-5-(6-methyi-7-oxo-6,7-dihydro-LH-pyrroio[2,3-c]pyridin-4-yl)-6-

(tetrahydrofuran-3-yloxy)pyridine-3-sulfonamide; 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[23-cjpyridin-4-yl)-6-

(ph.enyIamino)pyridine-3-sulfonamide; 

5 N-i7icthy]-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-

(phenylamiiio)pyridine-3-sulfonamide; 

N-[4-(4-cyanophenoxy)-3 -(6-methyl-7-oxo-6J-dihydro-]H-pyrro]o[2,3-c]pyridin-4-

yl)phenyl]-2-fluoroethanesuifonamide; 

2-fluoro-N-[3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-y1)-4-(2,4,6-

10 triftuorophenoxy)phenyl]ethanesulfonamidc; 

N-[4-(2,4-difluorophcnoxy)-3-(6-mcthyl-7-oxo-6,7«dihydro-lH-pyiToIo[2,3-

c]pyridin-4-yl)phcnyljpropanc-l -sulfonamide; 

4-(2,4-difiuorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrro]o[2,3-c]pyridin-4-

yl)-N-(pyrimidm-2-yl)benzamide; 

15 4-(2,4-difIuorophenoxy)-N-(2,6-dimctboxypyridin-3-yl)-3~(6-methyl-7-oxo-6?7-

dihydro-lH-pyrrolo[23-c]pyridin-4-yl)benzamide; 

4-(2?4-difluorophcnoxy)-N-(lH-indazol-6-yl)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[23-c]pyridin-4-yl)benzamide; 

4-[2-(254-difluorophenoxy)-5-{[4-(pyrrolidin-l-ylcarbonyl)piperaziri-l-

20 y]]carbonyl}phenyl]-6~methyl-l56-dihydro-7H-pyrroloL23-c]pyridin-7-one; 

4-(2,4-difIuorophenoxy)-N-[4-(dimethylam.ino)phenyl]-3-(6-mediyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)bcnzamide; 

4-(2,4-dif]uorophenoxy)-3-(6-metbyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-

yl)-N-(pyridin-4-ylmethyl)benzamide; 

25 4-(2,4-difluoropbenoxy)-3-(6-metb.yl-7-oxo-6,7-dihydro-l H-pyrrolo[23~c]pyridin-4-

y])-N-[2-(2-oxopyrrolidin-l.-yl)cthyl]bcnzamide; 

4-(2,4-difluorophenoxy)-N-(2-hydroxy-2~mediylpropyl)-3-(6-methyl-7-oxo-6,7-

dihydro-lH-pyrrolo[23"C]pyridin-4-yl)benzamide; 

4-(2,4-difluorophenoxy)-N-[2-(5-metlioxy-]H-indol-3-yl)ethyl]-3-(6-methyl-7-oxo-

30 6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)benzamide; 

N-(354-difluorobenzyl)-4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-diliydro-lH-

pyiTolo[23-c]pyridin-4-yl)benzamide; 

4-(2,4-difluoropbenoxy)-3-(6-mctbyl-7-oxo-6,7-dihydro-lH-pyrrolo[23-c]pyridin--4-

y])-N-[4-(trifl uoromethoxy)benzy IJbcuzamide; 
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2-{4-[4-(2,4-difiuorophenoxy)-3-(6-methyl-7-oxo-6.7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)benzoyl]piperazin-.l -yl}-N,N-dimethylacetamidc; 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)-N-(pyridin-3-ylmethyl)benzamide; 

5 4-(2,4-difluorophenoxy)-3-(6-meth.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)-N-(pyridin-2-ylmethyl)benzamide; 

4-(2,4-dif]uorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-

yl)-N-(3,4,5-trimcthoxybcnzyl)benzamide; 

4-(2,4-dif]uorophenoxy)-N-[2-(dimethylamino)ethyl]-3-(6-methyl-7-oxo-6,7-dihydro-

10 1 H-pyrrolo[2,3-c3pyridin-4-yl)benzamide; 

N-[2-(1,3-benzodioxol-5-yl)ethyl]-4-(2,4-difluorophenoxy)-3-(6-mcthyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yI)benzainide; 

4-(2,4-diffuorophenoxy)-N-[2-(lH-indol-3-yl)ethyl]-3-(6-methyl-7-oxo-6,7-dihydro-

lH-pyrrolo[2,3-c]pyridin-4-yj)benzamide; 

15 4-[2-(2,4-difluorophenoxy)-5-{[4-(furan-2-ylcarbonyl)piperazin-l-

yl]carbonyl}phenyl]-6-metbyl-l s6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 

tert-butyl {l-[4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pynx>lo[2)3-c]pyridm-4-yl)benzoyl]pipcridm-4-yl}carbaniate; 

tert-butyl 4-{[4~(2,4-difluorophenoxy)-3-(6-methyl-7~oxo-6,7-dihydro-lH-

20 pyrroIo[2,3-c]pyridin-4-yl)benzoyl]amino}piperidirie-l-carboxylate; 

4-[2-(2,4-difIuorophenoxy)-5-{[4-(ethylsulfonyl)piperazin-l-yl]carbonyl}phcnyl]-6-

methyl-l,6-dihydro-7H-pyrrolo[2,3-cjpyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)pbenyl]-6-methyl-l,6-dihydro-7H-

pyrroio[2,3-c]pyridin-7-one; 

25 4-[2-(4-chlorobenzoyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4_{2-[(4-chlorophcnyl)(hydroxy)mcthyl]phcnyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[253-c]pyridin-4-yl)-4-(pyTimidin-5-

y!oxy)phenyl]ethanesulfonamide; 

30 N-{3-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-[(l-methyl-1H-

pyrazol-5-yl)methoxy]phenyl} ethanesulfonamide; 

N-{4-[(13-dimethyl-lH-pyrazol-5-yl)methoxy]-3-(6-mcthyl-7-oxo-6,7-dihydro-]H-

pyrrolo[2,3-c]pyridin-4-yl)phenyl} ethanesulfonamide; 
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N-[4-(2,2-dimethylpropoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyiidin-4-yl)phenyl]ethanesulfonamide; 

N-[4-(cyclopropylmethoxy)-3-(6-mcthyl-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-

c]pyridm-4-yi)phenyl] ethanesulfonamide; 

5 4-(2,4-difl.uorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)bcnzencsulfonamide; 

4-[2-(cyclohexylamino)-5-(methylsulfonyl)phcnyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7~one; 

4-[5-amino-2-(2,4-difluorophenoxy)phenyl]-6-methyl-1,6-dihydro-7H-pyrrolo[2,3-

10 d]pyridazin-7-one; 

4-[2-(2-fluorophenoxy)-5~(metliylsulfonyl)ph.enyl]-6-methyl-l,6-dihydro-7H-

pyrroio[253-c]pyridin-7-onc; 

4-[2-(3-fluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

15 4-[2-(4-fluorophcnoxy)-5-(m.ethylsulfonyl)phenyl]-6-methy]-l,6-dihydro-7H-

pyrro!o[2,3-c]pyridin-7-one; 

4-[2-(2~chlorophenoxy)-5-(mcthylsulfonyl)phenyl]-6-mcthyl~l,6-dihydro-7H-

pyrrolo[23-c]pyridin-7-one; 

4-[2-(3-chlorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

20 pyrrolo[2?3-c]pyridin-7-one; 

4~[2-(4-chlorophenoxy)-5-(methylsulfonyi)phenyl]~6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

3-[2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(methylsulfonyl)phenoxy]benzonitrile; 

25 4-[2-(6-methyl-7-oxo-6 J-dihydro-1 H-pyiTolo[2,3-c]pyridin-4-yl)-4-

(methylsulfony!)phcnoxy]benzonitrile; 

6-methyl-4-{5-(methy!su]fonyl)-2-[3~(trifluoromethy])phcnoxy]phcnyr)-!,6-dihydro-

71i-pyrrolo[2,3-c]pyridin~7-one; 

4-[2-(cyclopropylrnethoxy)-5-(m.ethylsulfonyI)phenyl]~6-methyl-L6-dihydro-7H-

30 pyrrolo[2,3-cjpyridin-7-one; 

N-[4-(2/l-difluoTOphenoxy)-3-(6-methy[-7-oxo-6 J-dihydro-lH-pyrrolol^S-

dlpyridazin^-ytyphenyljmethanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

d]pyridazin-4-yl)phenyl]ethanesulfonamide; 
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4-[2-(isoquinolin-5~yloxy)-5-(methylsulfonyl.)phenyl]-6-methyl-l,6-dihydro-7H-

pyiTolo[2,3-c]pyridin-7-one; 

6-metbyl-4-[5-(metbyisiilfonyl)-2-(quinolin-6-yloxy)phenyl]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

5 4-{2-[2-chloro-5-(triiliioromethyl)phenoxy]-5-(m.ethyIsulfonyl)phe:nyl}-6-metliyl-l,6-

dihydro-7H-pyrroio[2,3~c]pyridin-7-one; 

4-{2-[2-fluoro-5-(trifluoromethyl)phenoxy]-5-(methy]suifonyI)phenyl}-6-methy]-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

2- (4-[2-(6-mctbyl-7-oxo-6,7-dihydro-1 H-pyn-olo[2,3-c]pyridin-4-y])-4-

10 (methylsulfonyl)phenoxy]phcnyi} acdami.de: 

4-[2-(3-aminophen.oxy)-5-(m.ethylsu{fonyl)ph.enyrj-6-methyi-l,6-dihydro-7H-

pyrrolo[2,3"C]pyridin-7-one; 

6-niethyi-4-[5-(metby]siilfony])-2-(tctrabydrofuran-3-ylamino)pheny3]-l ,6-dihydro-

7H-pyrroio[2,3-c]pyridin~7-onc; 

15 4-[2-(2,4-difluorophenoxy)-5-(cthylsulfonyl)phenylj-6-methyi-],6-dihydro-7H-

pyrroi.o[2,3-c]pyridin-7-one; 

4-{2-[(4,4-difluorocyciohcxyl)oxy]-5-(cthylsulfoii.yl)pbenyl}-6-methyi-l,6-dibydro-

7H-pyrroio[23-c]pyridin-7-one; 

4-{5-(ethylsulforiyl)-2-[(l-methylpiperidin-4-yl)oxy]phcnyl.}-6-TT!cthyl-l,6-dihydro~ 

20 7H~pyrrolo[2,3~c]pyridm-7-one; 

4-[2-(2,l.,3-benzothiadiazol-4-yloxy)-5-(niethylsulfonyl)phenyl]-6-raethyl-l,6-

dib.ydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(isoquiRolin-7-yloxy)-5-(methylsuifonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

25 4-[2-(2.5-di.fluorophenoxy)-5-(methylsulfonyl)phenyl.]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin--7-one; 

4~[2-(3,4-djfluoropbenoxy)-5-(methylsulfonyl)pheiiyl]-6-raethy]-l,6-dibydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

6-methy 1-4-{5-(methylsulfonyr)-2-[(l-oxo-2,3-dihydro-lH-inden-4-yl)oxy]phenyl}-

30 1,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(3,5-difluorophenoxy)-5-(mctbyLsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

6-mcthyl-4-[2-(4-methylphenoxy)-5-(mcthylsiiiforiyl)pber!yI.]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 
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4-[2-(2-methoxyphenoxy)-5-(methylsulfonyl)phenyI]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-{2-[(2-mcthylpyridin~3-yl)oxy]-5-(methylsulfonyl)phenyl}-l ,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

5 4-{2-[3-(dimetbylamino)pbenoxy]-5-(mctbylsulfonyl)pheiiyl}-6-rn.ethyl-l ,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

6-methyl-4-{5-(methy]sulfonyl)-2-[(l -oxo-2,3-dihydro-lH-indeii-5-yl)oxy]phenyl}-

l,6~dihydro-7H-pyrrolo[2,3-c3pyridin-7-one; 

6-methyl-4-{5-(methylsulfonyl)-2-[(3-oxo-2,3-dihydro-lH-inden-5-yl)oxy]phciiyl}-

10 1,6-dihydro-7H-pyrroIo[2,3-c]pyridin-7-one; 

2-[2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[253-c]pyridin-4-yl)-4-

(methylsuIfonyl)phenoxy]benzonitriLe; 

4-[2-(3-chloro-2-fluoropbenoxy)-5-(methy!.sulfonyl)phcnylj-6-mcthyi-l,6-dibydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

J 5 6-methyl-4-[5-(mcthylsuIfonyl)-2-(naphthalen-l-yloxy)phenyl]-l,6-dihydro-7H-

pyrrolo[23-c]pyridin-7-onc; 

4-[2-(2-fluoro-5-methylphenoxy)-5-(methylsulfonyl)phctiyl]-6-racthyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(5-fluoro-2-TncthyIphenoxy)-5-(methyisu]fonyl)phenyI]-6-methyl-] ,6-dihydro-

20 7H-pyrrolo[2,3-c]pyridin-7-onc; 

6-methyl-4~[5-(methylsulfonyi)-2-(qumolin-7-yloxy)phenyl]-!,6-dih.ydro-7H-

pyrro!o[2,3-c]pyridin-7-onc; 

4-[2-(4-chloro-3-fluorophcnoxy)-5-(methylsulfonyl)phenyl]-6-methyJ-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

25 6-methyl-4-[5-(metbylsuifonyi)-2-(pyridin-3-yloxy)phcnyl]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,3-dihydro-lH-inden-5-yloxy)-5-(methylsuIfony] )pheny]]-6-methy]-l,6-

dih.ydro-7H"pyiTolo[2,3-c]pyridin-7-one; 

6-methyl-4-{5-(methylsu]fonyi)-2-[4-(propan-2-yl)phenoxyjphenyl}-1.6-dihydro-7H-

30 pyrroIo[2,3-c]pyridin-7-onc; 

4-[2-(isoquinolin-8-yioxy)-5-(methylsulfonyl)phenyl]-6-methyl-l}6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-[5-(methylsu]fonyS)-2-(3,4,5-trifluorophenoxy)phenylj-l,6-dihydro-7H~ 

pyrroio[2,3-c]pyridin-7-one; 
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4-(2-benzylphenyl)-6-raethyI-l,6-dihydro-7H-py3Tolo[2,3-c]pyridin-7-one; 

4-(biphenyl-2-yl)-6-mcthyl-l ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(l,4-dioxaspiro[4.5]dec-8-yloxy)-5-(ethylsulfonyl)phenyl]-6-methyl-l,6~ 

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

5 4-[2-(cyclopropy3methoxy)-5-(ethylsul.fonyI)phcnylj-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridm-7-one; 

4-{5-(cthylsulfony])-2-[(4-oxocyclobexyl)oxy]phenyl}-6-methyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(cyclopropylmethyl)amino]-5-(ethy]sulfonyl)phcnyl}-6-methyl.-l ,6-dihydro-

iO 7H-pyrro]o[2,3~c]pyridm-7~onc; 

6-methyl-4-{5-(methy]suffonyl)-2-[(tctrahydrofuran-3-yimethyi)amino]phenyl} -1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-oiic; 

4-{5-(ethylsulfonyl)~2-[(cis-4-hydroxycyclohexyl)oxy]pbcnyi}-6-rnethyl-1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

15 4-{5-(cthylsuiforiy])-2-[(tra.ns-4-hydroxycyclohcxyi)oxy]phenyl}-6-methyl-l,6-

dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 

4-[2-(cyclopropyl.methoxy)-5-(cthylsiilfonyi)phcnyi.]-6-methyl-l,6-dihydro-7H-

pyrrolo [ 2,3 - d ] py ri dazi n -7 -on c; 

6-metliyl-4-[5~(m.ethylsulfonyl)-2-(tetrahydrofuran-3-yloxy)phenyI]-],6-dibydro-7H~ 

20 pyi"rolo[2,3-c]pyridin-7-one; 

4-{2-[(3-fluorooxctan-3-yl)meth.oxy]-5-(methylsulfonyl)phenyl}-6-methyi-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

6-(cyclopropyimethoxy)-5-(6-meth.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pyridinc-3-sulfonamide; 

25 6-(cyclopropylmethoxy)-N-mcthyI-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-
c]pyridin-4-yl)pyridine-3-suifonamide; 

6-[(cyclopropyItnethyl)amino]-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2.3-

cjpyridin-4-yl)pyridine-3-sulfonamidc; 

6-[(cycIopropyl.methyl)amino]-N-methyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-

30 pyrrolo[2,3-c]pyridin-4-yl)pyridine-3-sulfonamide; 

4-{5-(cthyisulfonyl)-2-[(cis-4-hydroxy-4-mediylcyclohexyl)oxy]phenyl}-6-methyl-

1,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{5-(ethylsulfonyl)-2-[(trariS-4-hydroxy-4-mcthylcyclohexyl)oxy]phenyi}-6-methyl-

l,6-dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 
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4-[2-(cyclobutyloxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridm-7-one; 

4-[2-(cyclopenty]methoxy)-5-(methyIsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

5 4-[2-(cyclohexyloxy)-5-(mcthy]sulfonyl)ph.enyl]-6-m.etliyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridm-7-onc; 

4-[2-(cyclopeiityloxy)-5"(mcthylsulfony3)phenyrj-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-[5-(methylsuifonyl)-2-(tetrahydrofuran-3-ylraetlioxy)plienyl]-l,6-dihydro-

10 7H-pyrrolo[2,3-c]pyridiri-7-one; 

6-methyl-4-{5-(methylsulfonyl)-2-[2-(2-oxoimidazolid.in-l-yl)cth.oxy]phenyl}-l,6-

dihydro-7H-pyrroIo[2,3-c]pyridin-7-onc; 

4-[2-(2-cyc[opropy]ethoxy)-5-(rnethylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

15 4-[2-(cycloheptyloxy)-5-(methylsulfonyl)phenyl]-6~methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

6-mcthyl-4-[2-(2-mcth.ylpropoxy)-5-(methylsu]foiiyl)phcnyl.J-l,6-dihydro-7"H-

pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-[2-{[(2S)-l-methylpyrrolidin-2-yl]mcthoxy}-5-(methylsi3lfonyl)phenyl]-

20 l,6-dihydro-7H-pyrro!o[2,3-c]pyridin.-7-one; 

6-m.ethyl-4-{2-[(2-methylcyclopropyl)methoxy]-5-(methylsulfonyl)pheTiyl}-l,6-

dihydro-7H-pyrrolo[2,3-cjpyridin--7'-one; 

4-[2-fcyclohexylmethoxy)-5-(methylsulfonyl)phenyl]-6-m.ethyl-l,6-dihydro-7H-

pyiTolo[2,3-c]pyrid.in-7-one; 

25 6-mcthyl-4-{2-[2-(l-methylpyrroh'din-2-yl)ethoxy]-5-(methylsulfonyl)phenyl}-J ,6-

dihydro-7H-pyrrolo[2,3-cjpyridin-7-one; 

6-methyI-4-[5-(methylsulfony!)-2-{[(2R)-5-oxopyTroIidin-2-y[]melhoxy}pheny]]-l,6-

dihydro-7H-pyrro]o[2,3-c]pyrid.iii-7-onc; 

6-mctby!-4-{5-(methylsulfonyl)-2-[2-(morpholin-4-yl)ethoxy]phenyr}-L6-dihydro-

30 7H-pyrrolo[2}3-c]pyridin-7-onc; 

6--metliyl-4-[5-(metliy]sulfonyi)-2-{[(2S)-5-oxopyrrolidin-2-yl]mctlioxy}phenyl]-h6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(l-tert-butoxypropam-2-yl)oxy]-5-(raethylsulfonyl)phenyl}-6-methyl-l ,6-

dihydro-7H-pyrroio[2,3-c]pyrid.in-7-one; 
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4-{2-[(lS,4R)-bicyclo[2.2.]]hept-2-yimeth.oxy]-5-(mcthylsulfonyl)phctiyI}-6-methyl-

l,6-dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 

6-methyl-4-{2-[(l-methylcyclopropy!)methoxy]-5-(methylsuifonyl)phenyl}-l,6-

dihydro-7H-pyrrolo[23-c]pyridm-7-one; 

5 6-methyl-4-{5-(methylsulfony])-2-[2-(2-oxopyrrolidin-l-yl)ethoxy]phenyI}-l,6-

dihydro-7H-pyrrolo[23-c]pyridin-7-onc; 

6-mcthyl-4-{2-[(4-methylcyclohexyl)oxy]-5-(methylsulfony])pheny]}-l,6-dihydro-

7H-pyrrolo[23-c]pyridin-7-onc; 

4-[2-(cyclobutylmethoxy)-5-(methyisulfonyI)phcnyl]-6-methyl-l,6-dihydro-7H-

10 pyrrolo[23-c]pyridin-7-onc; 

N-[4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-diliydro-! H-pyrrol.o[23-

c]pyridin-4-yl)phenyI]cyclopropanesulfon amide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl~7-oxo-6,7-dihydro-lH-pyrroio[23-

c]pyridin-4-yl)phenyl]-2-methoxycthanesulfonamide; 

15 6-methyI-4-{5-(methylsulfonyl)-2-[tricyclo[3.3.3. i ^']dec-2-yloxy]phenyl}-l ,6-

dihydro-7H-pyirolo[23-c]pyridin-7-onc; 

4-[(cyclopropylmcthyi)amiBo]-3-(6-methy3-7-oxo-6,7-dihydro-l.H-pyrrolo[23-

c]pyridin-4-yl)benzcncsulfonamide; 

4-[(cyclopropylmetbyJ.)amino]-N-methyl-3-(6-methyl-7-oxo-6,7-dihydro-lH-

20 pyiToIo[23-c]pyridin-4-yl)benzenesulfonamide; 

4-{2-[(2,2-difluorocyciopropyS)metboxy}-5-(etbylsi!lfonyr)phenyl }-6-mcthyl-l,6-

diliydro-7M-pyrrolo[23-c]pyridin-7-one; 

4-(4-bromo-2-methoxyphenyl)-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 

6-(2,4-difluorophenoxy)-5-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[23-c]pyridin-4-

25 yl)pyridine-3-sulfonamide; 

4-{2-(cyclopropylmethoxy)-5-[(triflaoromethyl)suifonyi]phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2.3-c]pyridin-7-one; 

4-{2-[(cyclopropylmethyl)ami:no]-5"[(trifluoromcthyl)siilfonyl]phcnyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[23-c]pyridm-7-one; 

30 6-[(cyclopropyimethyl)amino]-N,N-dimcthyl-5-(6-metby]-7-oxo-6,7"dih.ydro-lH-

pyrrol.o[23-c]pyridin-4-yl)pyridine-3-siilfonamide; 

6-(2,4-difliiorophcooxy)~N-methyl-5-(6-methyl-7-oxo-6,7-di.hydro~lH-pyrrolo[23-

c]pyridin-4-yl)pyri'dine-3-sulfonamide; 
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4-[2-(cyclopropylmethoxy)-6-methylphenyl]-6-meth.yi- 1/>-dihydro-7H-pyrrok)[2,3-

cjpyridin-7-onc; 

4-{5-(ethylsulfonyl)-2-[(c!S-4-methoxycyclohexyl)oxy]phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yI)benzcncsulfonamidc; 

4-(cyclopropylmethoxy)-N-methy]-3-(6-raethyi-7-oxo-6,7-dihydro-lH-py]To[o[2,3-

cjpyridin-4-yl)bcnzcncsiilfonamide; 

N-[4-(cyclopropylmethoxy)-2-methyl-3-(6-rncthyl-7-oxo-6,7-dihydro-lH-

pyrroIo[2,3-c]pyridin-4-yl)phenyl]ethancsulfoiiamide; 

4-[2-(2,4-difluorophenoxy)-5-(methylsuifonyl)phcn}d]-6-methy]-7-oxo-6,7-dihydro-

1H-pyrroio[2,3-c]pyridine-2-carboxamidc; 

4-[2-(2,4-difluorophcnoxy)-5-(mcthylsulfonyl)phenyl]-N-cth.yI-6-Enethyl-7-oxo-6}7-

dihydro-lH-pyrrolo[2,3-c]pyridinc-2-carboxamide; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phcnyl]-6-methyl-7-oxo-N-(2,2,2-

trif]uoroetliyl)-6,7-dihydro-l H-pyrrolo[2,3-c]pyridinc-2-carboxamidc; 

4-[2-(2J4-difluorophcnoxy)-5-(mcthylsulfony])phenyl]-6-methy]-2-(rnorpholin-4-

ylcarbonyl)-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methyisulfonyl)phenyl]-6-methyI-2-[(4-

methylpiperazin-1 -yl)carbonyl]-1,6-dib.ydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyI]-6-methyl-7-oxo-N-(l,3-

thiazol-2-yl)-6,7-dihydro- lH-pyrrolo[2,3-c]pyridine-2-carboxaraide; 

ethyl 4-{2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(mcthyisulfonyl)phetioxy]piperidine-l-carboxyIate; 

4-[2-cthoxy-5-(racthylsulfonyl)phenyl]-6-raethyl-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 

4-{5-(ethylsulfony])-2-[(trans-4-methoxycyclohexyi)oxy]phenyi}-6-raethyl-i ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

4-{2-[(cyclopropylrncthyl)amino]-5-(propan-2-ylsulfonyl)phenyi}-6-mcthyl-l,6-

dihydro-7H-pyrrolo[2,3-c3pyi:idm-7-one; 

N-[4-(cyclopropy]methoxy)-2-methyl-3-(6-methyl-7~oxo-6,7-dihydro-lH-

pyrroIo[2,3-c]pyridin-4-yl)phei]yl.]raethaTiesulfonamide; 

N-[4-(cycSopropylmethoxy)-2-methyl-5-(6-methyl-7-oxo-6,7-dibydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)phenyl]methanesuifonamide; 
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4-[5-(ethylsulfonyl)-2-(tetrahydro-2H-thiopyran-4-yloxy)phenyl]~6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(l,1 -dioxidotetrahydro-2H-thiopyraTi-4-yl)oxy]-5-(ethy!sulfoiiyi)phenyl}-6-

methyl-l,6-dihydro-7H-pyrrolo[2,3-cjpyridin-7-one; 

5 6-(2,4-difl.uorophenoxy)-N,N-dimct;hyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridisi-4-yl)pyridin.e-3-sulfGnamidc; 

4-[2-(cyc]opropy]amino)-5-(ethy]sulfonyl)phcnyl]-6-rnethyI-l,6-dihydro-7H-

pyrrolo[2,3-c]pyndin~7-one; 

4-(5-(ethy]su3fonyl)-2-(cis-4-methoxy-4-rnethylcyclohexy]oxy)pheny])-6-rriethyI-lH-

10 pyrroio[2,3-c]pyridin-7(6H)~one; 

4-[2-(2,4-difluorophenoxy)-5-(methyLsulfonyl)phenyl]-N,N,6-trimethyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyrLdinc-2-carboxamide; 

6-mcthyU4-{5-(methyLsulfonyl)-2-[4-(methyisuIfonyl)phenoxy]ph.enyl}-l,6-di.hydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

15 4-[2-(2,4-difluorophcnoxy)-5-(propan-2-ylsulfonyl)phenyl]-6-me1:hyl-J ,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

6-(cyclopropyhnethoxy)-N,N-diethyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[23-

c]pyridin-4-yl)pyridine-3-suifonamide; 

4-(cyclopropylmethoxy)-N,N-dimcthyl-3-(6-mcthy!-7-oxo-6,7-dihydro-l.H-

20 pyrroio[2,3-c]p)Tidin-4-yl)benzenesulfonamide; 

4-[2-(cyclopropylmetboxy)-5-fluorophenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7~oiie; 

4-[2-(2,4-difluorophenoxy)-5-(ti-iiluoromeihyl)phcnyl]-6-rnethy]-] ,6-dibydro-7H-

pyrroio[2,3-c]pyridin-7-one; 

25 4-[2-(2,4-difluorophenoxy)-5-(methylsuIfonyl)phenyl]-2-(hydroxymctbyl)-6-methyl-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

4-[2-(2,3-dihydro-5H-inden-2-yIoxy)-5-(methyIsulfonyl)phenyl]-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

4-[2-(2,4-dif]uorophenoxy)-5~(methylsu]fonyl)phenyl]-2-(l-hydro xyethyl)-6-methyl-

30 156-dihydro-7H-pyrrolo[2,3-c]pyridin-7-oric; 

4-[2-(2,4-difluorophcnoxy)-5-(methylsulfonyl)pheny]]-2-[(dimethylamin.o)niethyl]-6-

mcthyl-1,6-dihydro-7H-pyiTolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methyIsaIfonyl)phenyi]-6-methyl-2-(m.oqiholin-4-

ylmethyl)-l,6-dihydro-7H-pyrro3o[2,3-c]pyr.idin-7-orte; 
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4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenylj-6-methyl-2-['(4-

methylpiperazin-l-yl)methyl]-l,6-diliydro-7H-pyrrolo[2,3-c]pyridm-7-onc; 

4-[2-(2s4-difluorophenoxy)-5-(methylsuIfonyi)phenLyl]-6-methyI-2-

[(phenylamino)methyl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methy!sulfonyi)phenyl]-6-methyl-2-[(l ,3-thiazol-2-

ylamino)mcthyl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7~one; 

4-[2-(2,4-difl\iorophcnoxy)-5-(methylsulfonyl)pbenyl]-6-methyl-2-[(tetxah.ydrofuran-

3-ylamino)methyl.]-l ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(cyclopropylmethoxy)-5-(plienylsulfonyl)phenyl]-6-rncthyM,6-dihyd.ro-7H-

pyrroi.o[2,3-c]pyridin-7-one; 

4-[2-(cyclopropylmethoxy)-5-(morphoKn-4-yIsuifonyl)phenyl]-6-methyl-l,6~dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

4-{2-(2,4-difluorophcnoxy)-5-[(methylsulfo]iyI)niethyl]phenyl}-6-mcthyl-l,6-

dihydro-7H-pyrro3o[2,3-c]pyridin-7-one; 

4-[2-(2.4-difIuorophenoxy)-5-(mcthylsulfonyl)pyridin-3-yl]-6-niethyl- 1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-di.fI.uorophenoxy)-5-(methyisulfoiiyl)phenyi]-6-mcthy]-2-[(pyridin-3-

yloxy)metbyl]-l ,6-dihydro-7H-pyiTolo[2,3-c]pyridin-7-one; 

4-[5-(cycSopropylsulfony!)-2-(2,4-difluorophctioxy)phen.yl]-6-methyl-i,6-dihydro-

7H-pyrro]o[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(mcthylsulfonyI)phenyl]-6-methyl-2-(prop-l-en-2-yl)-

ls6-dihydro-7H-pyrrolo[2j3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyi)phenyl]-6~methy]-2-(phenoxymeth.yl)-

l,6-dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophcnoxy)-5-(morpholin-4-ylsulfonyt)pheny]]-6-mcthyl-l ,6-dihydro-

7H-pyrroio[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(ethylsu3fony])pyndin-3-ylj-6-methyl-I,6-dihydro-7H-

pyrrol.o[2,3-c]pyridin-7-one; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-2-(moipholin-4-yl)cthanesuifonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-N-[2-(dimethyiamino)ethyl]ethanesulfonamide; 

4-{2-(2,4-difluorophenoxy)-5-[(ethylsu!fonyl)methyl]pheiiyl}-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 
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4-{2-(2,4-difluorophenoxy)-5-[2-(ethylsulfonyl)propan-2-yl]phenyl}-6-methyl-l,6-

dihydro-7H-pyrro]o[2,3-c]pyridin-7-one; 

4-[2-(2,4-diftuorophcnoxy)-5-(pyrrolidm-l-ylsuifonyl)phenyl]-6-methyl-l,6-dihydro-

7H-pyrroIo[2,3-c]pyridin-7-one; 

N-[4-(2,4-difluorophcnoxy)-3-(6-raethyl-7-oxo-6,7-dihydro-l?]-pyrrolo[2,3-

c]pyridin-4-yl)phcnyl]-2-(diracthylamino)eth.ancsuLfoY\amide; 

ethyl 4-[4-(ethyJsulfonyi)-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phcnoxy]piperidine- 1-carboxylate; 

4-[2-(cyclopropylmethoxy)-5-(pyrrolidin-]-ylsulfonyl)phenyl]-6-methyl-ls6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(l-acetylpipcridin-4-yi)oxy]-5-(ethylsulfonyl)phenyl}-6-mcthyI-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[4-(ethylsulfonyl)-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-

yI)phenoxy]benzonitrile; 

4-[2-(cyclopropylmethoxy)-5-(2,3-dihydro-lH-indoi-l-ylsulfonyl)pheny]]-6-mcthyl-

1,6-dihydro-7H-pyrrolo[2,3-cjpyridin-7-one; 

4-{2-(2,4-difIuorophenoxy)-5-[(phcnylsulfonyl)methyljphcny] )~6-mcthyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(2,2-difluorocyclopropy])methoxy]-5-(pyrrolidin-]-ylsulfonyl)pheny]}-6-

methyl-J,6-dihydro-7H-pyrrolo[2,3-c]pyridiii-7-one; 

4-{2-(cyclopropy]methoxy)-5-[(3,3-difluoroazetidin-l-yl)suIfonyl]phenyl}-6-methyI-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-oiie; 

4-{2-[2-(2-hydroxyethyl)phenoxy]-5-(methylsulfonyI)phenyi}-6-methyl-J,6-dihydro-

7H-pyrrol.o[2,3-c]pyridin-7-one; 

4-[2-(cyclopropylmeth.oxy)-5-{[3-(dimethylamino)pyrrolidin-l-yl]sulfonyl}phenyl]-

6-mcthyH ,6-dihydro-7H-pyrrolo[2,3-c]pyridii]-7-onc; 

4-{2-(2,4-difluofophenoxy)-5-[(methylsulfonyl)mcthyl]pyridin-3-yl}-6-methyl-I,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

tert-butyl 4-[4-(ethylsulfonyl)-2-(6-methyi-7-oxo-6,7-dihydro-lH-pyrro]o[2,3-

c]pyridin-4-yl)phenoxy]pipcridine-1 -carboxyl ate; 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyiidin-4-

yl)-N-phenylbenzenesulfonamide; 

4-[2-(cyclopropylmcthoxy)-5-(pyrrolidin-l-ylmethyl)phenyl]-6-methyl-l,6-dihydro-

7H-pyrroio[23-c]pyridm-7-one; 
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4-[2-(cyclopropylrnethoxy)-5-(pyridm-3-yl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrroio[2,3-c]pyridin-7-one; 

4-[2-(cyc]opropylmethoxy)-5-(morpholin-4-y]methyi)phenyl]-6-rnethyi-l,6-dihydrQ-

7H-pyrrolo[2,3-c]pyridin-7-one; 

5 4-{5-fcthylsiijforsyl)-2-[3-(hydroxymethyl)phenoxy]pheny!}-6-mefhyl-!,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(cyclopropylmethoxy)-5-(l-mcthyl-lH-pyrazol-4-yl)phenyi]-6-methyl-],6-

dihydro-7H-pyiTolo[2,3-c]pyndin-7-one; 

4-[2-(2,4-difluoraphcnoxy)-5-(2,3-dih.ydro-[H-iridol-]-yIsul.fonyl)phenyl]-6-mcdiy]-

10 1,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

N-[4-(294-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrazolo[3,4-

c]pyridin-4-yl)phenyl]ethanesulfonamide; 

4-{2-(2,4-dif1uorophenoxy)-5-[(methylsuIfonyl)methyi]phenyl}-6-methyi-l ,6-

dihydro-7H-pyrazolo[3,4-c]pyridin-7-onc; 

15 4-[2-(2,4-difluorophenoxy)-5-(cthylsulfonyl)phenyl]-6-methyI-l,6-dihydro-7H-

pyrazo lo [ 3,4-c]py ridin-7-one; 

4-[2-(cyclopropylmethoxy)-5-(ethylsulfonyl)phcnyl]-6-metbyl-l,6-dihydro-7H-

pyrazoio[3,4-c]pyridm-7-one; 

N-[2-cyano-4-(2«4-dif]uorophenoxy)-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

20 c]pyridin-4-yl)phcnyl]cthanesuifonamide; 

tert-butyl 4-[4-(cyclopropylmethoxy)-3-(6-meth.yl-7-oxo-6,7-dih.ydro-lH-pyrrolo[2,3-

c]pyridin~4-yl)phenyl]-3,6-dihydropyridine-l(2H)-carboxylatc; 

4-[5-(6-aminopyridin-3-yl)-2-(cycIopropylmetboxy)phenylj-6-methyl-j,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

25 4-{2-[(2s2-difluorocyclopropyl)methoxy]-5-(ethylsuIfony])phenyl}-6-methyl-7-oxo-

N-(2,2,2-trifluoroethyl)"6,7~dihydro-lH-pyrrol.o[2,3-cjpyridine-2-carboxaniide; 

4-{2-[(cyclopropylmethyl)ammo]-5-[(metbyIsulfonyl)methyl]phenyI}-6-methyi-l,6-

dihyd.ro-7H-pyrrolo[2,3-c]pyridm-7-oiie; 

4-{2-[(cyclopropylmethyl)aniino]-5-(methylsulfonyl)phenyl}-6-methyl-l,6-dihydro-

30 7H-pyrrolo[23-c]pyridin-7-one; 

4-[5-(ethylsulfonyl)-2-(pyrrolidin- l-yl)phenyi]-6-methyl.-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-ori.e; 

4-[5-(ethylsulfonyl)-2-(4-mcthylpiperazin-l-yl)pbcny]]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-o"ne; 
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4~{2-[(4-fluorophenyl)amino]-5-(mcthylsulfonyJ)plienyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-1H-pyrrolo[2,3-c]pyridin-4-

yl)-N-(pyridin-3-ylmethyl)bcnzcncsulfonamide; 

5 4-[4-(cyclopropyImcthoxy)-3'-fluorobiphenyl-3-yl]-6-meth.yl-],6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(4-fluorophcnyl)ammo]-5-[(methylsulfonyl)methy]]phcnyl}-6-methyl-l,6-

dihydro-7H~pyrrolo[2,3-c]pyridin-7-one; 

[4-(cyclopropylmethoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-] H-pyrrolo[2,3-c]pyridin-4-

J0 yl)phenyI]acetonitrile; 

N-{4-(2,4-difluoroph.enoxy)-3-[2-(hydroxymethyl)-6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-y]]phenyl}ethancsu]fonamide; 

N-[4-(2,4-difluorophenoxy)-3-{6-methyl-2-[(4-methylpiperazin-l-yl)carbon.yi]-7-

oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-y)}phenyl]ethanesulfonamidc; 

15 N-[4-(2,4-difluorophcnoxy)-3-{6-methyl-2-[(4-mcthylpiperazin-l-yl)methyl]-7-oxo-

6,7-d.ihydro-lH-pyrrolo[2,3-c]pyridin-4-yl}phenyl]ethanesu]fonamide; 

4-[2-(cyclopropylmethoxy)-5-(l ,23,6-tetrahydropyridin-4-y[)pheny3]-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

N-[4-(2s4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-1H-pyrro]o[2,3-

20 c]pyridin-4-yl)phenyl]-N-(2-methoxycthyl)ethanesulfonamide; 

N-[4-(2,4-difluoropheiioxy)~3-(6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]~N-(pyridm-2-ylmethyl)ethane,sulfonamide; 

N-(cyclopropylmethyl)-N-[4-(2,4'difluorophenoxy)-3-(6-methyl-7-oxo-6,7"dihydro-

lH-pyrrolo[2,3-c]pyridin-4-yl)phenyl]ethancsulfonamidc; 

25 N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-N-[2-(2-oxopyrrolidin-l-yl)ethyl]ethancsulfonam.ide; 

N-[4-(2,4-difluorophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yi)phenyl]-N-(tetrahydrofuran-2-yimcthyl)cthanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl~7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

30 c]pyridin-4-yl)phenyl]-N-(3,3>3-triftuoropropyl)ethanesulfonamide; 

4-(cyclopropylmethoxy)-N-(4-fluorophenyl)-3-(6-methyi-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)benzenesulfonamide; 

4-[2-(cyclopropy]raethoxy)-5-(6~fluoropyridin-3-yl)phenyl]-6-methyl-3,6-dihydro-

7H-pyirolo[2,3-c]pyridin-7-onc; 
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N-[4-(2,4-difhrorophenoxy)-3-(3-formyl-6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]ethanesulfonamide; 

N-{4-(2,4-difluorophenoxy)-3-[6-methyi-3-(morpholin~4-ylmethyl)-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl]phenyl} ethanesulfonamide; 

5 N-[4-(2,4-difluorophenoxy)-3-{6-methyl-3-[(4-methylpiperazin-J-yl)methyl]-7-oxo-

6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl}phenyl]ethanesulfonam.ide; 

4-{2-[(cyclopropylmethyl)amino]phenyl} -6-methyl-1,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 

4,-(cyclopropylmethoxy)-3!-(6-methyl-7-oxo-6,7-dihydro-lH-pyiTolo[2,3"C]pyridin-4-

10 yl)biphenyi-3-carbonitrile; and 

4-{2-(cyciopropylmcthoxy)-5-[(4-hydroxypiperidin-l-yl)sulfonyi]phenyl}-6-mcthyl-

l,6-dihydro-7H-pyrrolo[2,3-c]pyriditi-7-one. 

In certain embodiments, a compound of formula I is selected from the group 

consisting of: 

15 N-[4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]ethancsulfonamide; 

N-[4-(2,4-dif1uorophenoxy)-3-(6-methy i-7-oxo-6,7-d.ihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]methanesulfonamide; 

6-methyl-4-[5-(methylsulfonyl)-2-phenoxyphcnyl]-l,6-dihydro-7H-pyrrolo[2}3-

20 c]pyridin-7-one; 

N-mcthyl~5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-

(tetrahydrofuran-3-yloxy)pyridine-3-sulfonamide; 

N-[4-(2-chloro-4-fluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]methanesulfonamide; 

25 6-methyl-4-{5-[(mcthylsulfonyl)amino]-2-phcnoxyphenyl}-7-oxo-6,7-dihydro-lH-

pyrroio[2,3-c]pyridine-2-carboxamidc; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyl]methanesulfonamide; 

N-[3-(6-methy]-7-oxo~6s7-dihydro~lH-pyrrolo[2,3-c3pyridin-4-yl)-4-(2?4,6-

30 trill Qorophenoxy)phenyl]ethanesulfonamide; 

N-{4-[(4,4-difhiorocyclohexyl)oxy]-3-(6-metbyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl}methanesulfonam.ide; and 

N-[4-(4-fluorophenoxy)-3-(6-methyl-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methanesulfonami.de; or a pharmaceutically acceptable salt thereof. 
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In certain embodiments, a compound of formula I is selected from the group 

consisting of: 

4- {2-(2,4-difluorophenoxy)-5-[(methyLsulfonyl)metb.yl]pyridi.n-3-yl.} -6-methyl-1,6-

di.hydro-7H-pyrrolo[23-c]pyridin-7-one; 

N-[4-(2,4-difhiorophenoxy)-3-(6-methyl~7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phcnyl]ethanesulfonamide; 

4-(cyclopropylmethoxy)-N-methyl-3-(6-methyl-7-oxo-6,7-dihydro-IH-pyrrolo[2,3-

cjpyridin-4-yI)benzenesulfonamide; 

4-{2-[(4,4-difluorocyclohexyl)oxy]-5-(cthylsulfonyl)phenyl}-6-methyl-l,6-dihydro-

7H'-pyrrolo[2,3-c]pyridin-7-one: 

4-(5-(ethylsulfonyl)-2-(cis-4-mcthoxy-4-methyicyclohexyloxy)phcnyl)-6-methyl-lH-

pyrrol.o[2,3-c]pyridin-7(6H)-one; 

6-methyl-4-(5-[(meth.y l.sulfonyI)amino]-2-phenoxy phenyl}-7-oxo-6,7-d.ihydro-lH-

pyrroIo[2,3-c]pyridine-2-carboxamid.e; 

4-{2-(2,4-difluorophenoxy)-5-[(methylsulfonyl)methyi]phenyl}-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7~one; 

4-[2-(2,4-difluorophenoxy)-5-(ethylsu{fonyl)phenyI]-6-mcthyl-],6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-{5-(cthylsulfonyl)-2-[(trans-4-methoxycyclohexyI)oxy]phenyi}-6-methyl-l,6-

dihydro-7H-pyrro!o[2,3-c]pyridin-7-one; 

4-{2-[(cyc!opropylmethyl)amino]-5-(ethylsulfonyl)phenyl}-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[(cyclopropylmethyl)amino]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrro!o[2,3-

c]pyridin-4-yl)benzenesulfonamide; 

4-(2,4-difluorophcnoxy)-3-(6-m.ethyi-7-oxo-6,7-di.hydro-1H-pyrroIo[253-c]pyridin-4-

yljbenzenesulfonamide; 

4-[2-(cyclopropylmetboxy)-5-(rnethylsulfonyl)phenyl]-6-methy3-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(cyclohexyloxy)~5-(mcthylsulfonyl)phenyl]-6-metb.yl-l,6~dihydro-7H-

pyrroio[2,3-c]pyridin-7-one; and 

N-[3~(6-methyl-7-oxo~6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljethanesulfonamide; 

or a pharmaceutically acceptable salt thereof. 
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In certain embodiments, a compound of the present invention is N-[4-(2,4-

difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-l.H-pyrrolo[2,3-c]pyridin-4-

y])phenyi]ethanesulfonamide, or a pharmaceutically acceptable salt thereof. 

Compounds of formula I can be used in the form of pharmaceutically acceptable salts. 

5 The phrase "pharmaceutically acceptable salt" means those salts which, are, within the scopc 

of sound medical judgement, suitable for use in contact with the tissues of humans and lower 

animals without undue toxicity, irritation, allergic response and the like and are 

commensurate with a reasonable benefit/risk ratio. 

Pharmaceutically acceptable salts have been described in S. M. Berge et al. J. 

.10 Pharmaceutical Sciences, 1977, 66: 1-19. 

Compounds of formula (I) may contain cither a basic or an acidic functionality, or 

both, and can be converted to a pharmaceutically acceptable salt, when desired, by using a 

suitable acid or base. The salts may be prepared in situ during the final isolation and 

purification of the compounds of the invention. 

15 Examples of acid addition salts include, but are not limited, to acetate, adipate, 

alginate, citrate, aspartate, benzoate, bcnzcncsulfonate, bisulfate, butyrate, camphoratc, 

camphorsulfonate, digluconate, glycerophosphate, hemisulfate, heptanoate, hexanoate, 

fumarate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethansulfonatc (isothionate), 

lactate, malatc, maleate, methanesulfonatc, nicotinate, 2-naphthalenesulfonate, oxalate, 

20 palmitoatc, pectinate, persulfatc, 3-phenylpropionate, picrate, pivalate, propionate, succinate, 

tartrate, thiocyanate, phosphate, glutamate, bicarbonate, p-toluenesulfonate and undecanoate. 

Also, the basic nitrogen-containing groups can be quaternized with such agents as lower alkyl 

halides such as, but not limited to, methyl, ethyl, propyl, and butyl chlorides, bromides and 

iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides 

25 such as, but not limited to, decyl, lauryl, myristyl and stcaryl chlorides, bromides and iodides; 

arylalkyl halides like benzyl and phenethyl bromides and others. Water or oil-soluble or 

dispersible products are thereby obtained. Examples of acids which, may be employed to 

form pharmaceutically acceptable acid addition salts include such inorganic acids as 

hydrochloric acid, hydrobromic acid, sulfuric acid, and phosphoric acid and such organic 

30 acids as acetic acid, fumaric acid, maleic acid, 4-methyJbenzencsulfonic acid, succinic acid 

and citric acid. 

Basic addition salts may be prepared in situ during the final isolation and purification 

of compounds of this invention by reacting a carboxylic acid-containing moiety with a 

suitable base such as, but not limited to, the hydroxide, carbonate or bicarbonate of a 
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pharmaceutically acceptablc metal cation or with ammonia or an organic primary, secondary 

or tertiary amine. Pharmaceutically acceptable salts include, but are not limited to, cations 

based on alkali metals or alkaline earth metals such as, but not limited to, lithium, sodium, 

potassium, calcium, magnesium and aluminum salts and the like and nontoxic quaternary 

5 ammonia and amine cations including ammonium, tetramethylammonium, 

tetraethylammonium, methylamine, dimethylamine, trimethylamine, triethylamine, 

diethylamine, ethylamine and the like. Other examples of organic amines useful for the 

formation of base addition salts include ethylenediamine, ethanolamine, diethanolamine, 

piperidinc, piperazine and the like. 

10 The term "pharmaceutically acceptable prodrug" or "prodrug"as used herein, 

represents those prodrugs of the compounds of the present invention which arc, within the 

scope of sound medical judgement, suitable for use in contact with the tissues of humans and 

lower animals without undue toxicity, irritation, allergic response, and the like, 

commensurate with a reasonable benefit/risk ratio, and effective for their intended use. 

15 The present invention contemplates compounds of formula (I) formed by synthetic 

means or formed by in vivo biotransformation of a prodrug. 

Compounds described herein can exist in unsolvated as well as solvated forms, 

including hydrated forms, such as hemi-hydrates. In general, the solvated forms, with 

pharmaceutically acceptable solvents such as water and ethanol among others are equivalent 

20 to the unsolvated forms for the purposes of the invention. 

General Synthesis 

The compounds described herein, including compounds of general formula (]) and 

specific examples, may be prepared, for example, through the reaction routes depicted in 

schemes 1-5. The variables A1, A2, A'\ A4, X], X2, Y1, L1, G1, Rx, and Ry used in the 

25 following schemes have the meanings as set forth in the summary and detailed description 

sections unless otherwise noted. 

Abbreviations used in the descriptions of the schemes and the specific examples have 

the following meanings: n-BuLi or BuLi for n-butyl lithium, DBU for 1,8-

diazabicyclo[5.4.0]undec-7-ene, D1AD for diisopropyi azodicarboxylate; DME for 1,2-

30 dimethoxyethane, DMF for dimethylformamide, DM SO for dimethyl sulfoxide, EtOAc for 

ethyl acetate; mCPBA for 3-chloroperbcnzoic acid, MeOH for methanol; Pd(PPb.V)4 for 

tetrakis(triphenylphosphine)palladium(0), Preparative HPLC for preparative HPLC; THF for 

tetrahydrofuran, TFA for trifluoroacetic acid, and HPLC for high performance liquid 

chromatography. 
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Compounds of general formula (1) may be prepared (a) by treating an aryl halidc, an 

aryl mesylate, or an aryl triflate with an aryl boronic acid or derivatives thereof (e.g. boronic 

esters) under Suzuki coupling condition (N. Miyama and A. Suzuki, Chem. Rev. 1995, 

95:2457-2483, j. Organomet. Chem. 1999, 576:147-148), and (b) removal of the protecting 

5 group (PG), as illustrated in Scheme 1. Thus coupling of compounds of formula (1) wherein 

R101 is Br, CI, mesylate, or triflate with compounds of formula (2) wherein R102 is boronic 

acid or derivatives thereof (e.g. boronic esters), or coupling of (1) wherein R101 is boronic 

acid or derivatives thereof (e.g. boronic esters) with compounds (2) wherein R102 is Br, CI, 

mesylate, or triflate, provides intermediates of formula (3). Generally, the coupling reaction 

10 is effected in the presence of a palladium catalyst and a base, and optionally in the presence 

of a iigand, and in a suitable solvent at elevated temperature (for example, at about 80 °C to 

about 150 °C). The reaction may be facilitated by microwave irradiation. Examples of the 

palladium catalyst include, but are not limited to, tetrakis(triphenylphosphine)palladium(0), 

tris(dibenzylideneacetone)dipalladium(0)> and palladium(ll)acetate. Examples of suitable 

15 bases that may be employed include, but are not limited to, carbonates or phosphates of 

sodium, potassium, and. cesium; and cesium fluoride. Examples of suitable ligands include, 

but are not limited to, l,3,5,7-tetrarnethyl-6-phenyl-2,4,8-trioxa-6-phosphaadam.ante, 2-

dicyclohexyiphosphino-2',4',6'-triisopropylbiphenyl (X-phos), and 1,1'-

bis( diphenylphosphanyl) ferrocene. Non-limiting examples of suitable solvent include 

20 methanol, dimethoxyethane, N,N-dimethylformamide, dimethylsulfoxide, dioxane, 

tetrahydropyran, and water, or a mixture thereof. 

Alternatively, treatment of formula (1) wherein Ri01 is Br, CI, or triflate with boronic 

acid of formula (4), followed by displacement of the fluoride atom in (4) with an appropriate 

alcohol or amine of formula G!-L3-H wherein L3 is O or NH, provides compounds of formula 

25 (3) or formula (I) wherein Rx is hydrogen. 

Displacement of the fluorine with an alcohol or amine may be achieved in a solvent 

such as, but not limited to, dimethylsulfoxide, di methyl form ami de, dioxane, or 

tetrahydrofuran, and in the presence of a base such as, but not limited to, cesium carbonate, 

potassium, carbonate, or sodium hydride and at a temperature from about 40°C to about 120 

30 °C. 

The protecting group (PG) may be removed in situ during the displacement reaction 

or the coupling conditions described above. 
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Alternatively, removal of the protecting group (PG) to afford compounds of general 

fonnula (I) wherein Rx is hydrogen can be accomplished using reaction, conditions known, 

generally to one skilled in the art, or modifications thereof. For example, the tosyl. protecting 

group can be removed in the presence of a base such as, but not limited to, cesium carbonate, 

5 sodium hydroxide, or sodium hydride. The reaction is generally performed in the presence of 

a suitable solvent such as, but not limited, to, dimethylsulfoxide, methanol, or tetrahydrofuran, 

and at a temperature of about 40 °C to about 120 °C. The benzyl protecting group may be 

removed, by hydrogenation in the presence of a catalyst such as, but not limited to, palladium 

on carbon and under hydrogen atmosphere. The reaction is typically performed in the 

10 presence of a solvent such as, but not limited to, methanol or ethyl acetate, and at about room 

temperature. 

Removal of the (trimethyl.silyl)ethoxy)methyl protecting group can be achieved by 

treatment with a base such as, but not limited, to, cesium carbonate or sodium hydride, or with 

a fluoride reagent such as, but not limited to, TBAF (tetrabutylammonium fluoride). The 

15 reaction is generally performed in the presence of a suitable solvent such as, but not limited 

to, dimethylsulfoxide, ethanol, or tetrahydrofuran, and at a temperature of about 40 °C to 

about 120 °C. Removal of the (trimethylsilyl)cthoxy)mcthyl protecting group can also be 

achieved by treatment with an mild acid such as but not limited to, aqueous hydrochloric acid. 

The reaction is generally performed in the presence of a suitable solvent such, as, but not 

20 limited to, ethanol, or methanol, and at a temperature of about 25 °C to about 80 °C. 

Conversion of compounds of formula (1) wherein Rx is hydrogen to (1) wherein Rx is 

Ci-C;, alkyl can be achieved with an alkylating agent of formula RXR10"1 wherein R103 is 

halogen, triflate, or mesylate. Generally, the reaction may be conducted in the presence of a 

base such as, but not limited to, sodium hyride or potassium carbonate, and in a solvent such 

25 as, but not limited to, tetrhydrofuran or dimethylform.ami.de, and at a temperature of about 40 
°C to about 120 °C. 

Scheme 1 
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>102 

Compounds of formula (I) wherein Y! is CR11, X1 and X2 are CH, and Ru is hydrogen, 

Ci-Cg alky!, or Cj-Cg haloalkyl may he prepared by genera] synthetic methods as shown in 

Scheme 2. 

Treatment of compounds of formula (6) wherein halo is Br, CI, or I, with 1,1-

dimethoxy-N,N-dimethylmethanaminc at elevated temperature (e.g. about 60 °C to about 100 

°C), in the absence or presence of a base, and in a solvent such as, but not limited to, DMF, 

provide compounds of formula (7). Examples of suitable bases include, but not limited to, 

lithium or sodium methanolatc. Catalytic hydrogenation of (7) in the presence of a catalyst 

such as, but not limited to, Raney-Nickel and under hydrogen atmosphere (about 30 psi) and 

in a solvent such as, but not limited to, ethyl acetate, at about room temperature generally 

affords compounds of formula (8). Protection of the nitrogen atom with, protecting group 

such as, but not limited to, benzyl, tosyl, and (trimeth.ylsiiyl)ethoxy)methyl group can be 

derived from reaction with an appropriate halide in the presence of a strong base such as, but 

not limited to, sodium hydride, to provide compounds of formula (9). 

Treatment of (9) with an acid such as, but not limited to, hydrochloric acid or 

hydrobromic acid and in a solvent such as, but not limited to, dioxane or water, at about 40 

°C to about 100 °C, typically provides compounds of formula (10). 

Alkylation of (10) with a halide or mesylate, in the presence of a base such as, but not 

limited to, sodium hydride, cesium carbonate, or potassium carbonate, and in a solvent such 
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10 

15 

as, but not limited to, dimethylformamide or dimethylsulfoxide at a temperature of about 0 °C 

to about 50 °C typically provides compounds of formula (11). 

Treatment of the compounds of formula (11) with 4,4,4',4',5,5,5\5'-octamethyl-2,2'~ 

bi(l,3,2-dioxaborolane) generally affords compounds of formula (12). In general, the 

conversion may be facilitated by a palladium catalyst such as, but not limited to, 

tctrakis(triphenylphosphine)palladium(0), tris(dibenzylideneacetone)dipalladium(0), or 

palladium(].l)acetate, an optional iigand such as, but not limited to, 2-dicyclohexylphosphino-

2',4',6'-triisopropylbiphenyl> 2-dicyclohexylphosphino-2',4',6'-triisopropy]biphenyl (X-phos), 

oiT,T- bis( diphenylphosphanyl) ferrocene, and abase such as, but not limited to, carbonates, 

acetates, or phovsphates.of sodium, potassium, and cesium; and cesium fluoride. Non-limiting 

examples of suitable solvents includc methanol, dimcthoxyethanc, N,N-dimethylformamide, 

dimethylsulfoxide, dioxane, tetrahydropyran, and water, or a mixture thereof. 

Scheme 2 

An approach to prepare compounds of formula (1) wherein Y1 is N, R105 is CI, and X1 

and X2 are CH, is outlined in Scheme 3. 

Treatment of (13) with ammonium hydroxide at about 100 °C to about 150 °C can 

afford amines of formula (14). 

lodination of (14) with N-iodosuccinimide in a solvent such as, but not limited to, 

acctonitrile or acetone, at a temperature of about 40 °C to about 85 °C, typically yields 

compounds of formula (15). Subsequent coupling with (E)-2-(2-ethoxyvinyl)-4,4,5,5-

tetramethyl-1,3,2-dioxaborolane utilizing Suzuki coupling reaction conditions as described in 
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Scheme 1 provides compounds of formula (16). Cyclization of (16) followed by protection 

of the nitrogen atom typically affords compounds of formula (17). 

Cyclization of (16) may be accomplished in the presence of an acid such as, but not 

limited to, acetic acid or hydrochloric acid and at an elevated temperature (e.g. about 50 °C to 
about 100 °C). 

Scheme 3 
O n O 

Compounds of formula (1) wherein Y1 is N, R101 is CI, X1 is -COORaxl 

or -C(0)NRbx]R"l35 Raxl, Rbxl, and Rcxi arc hydrogen or Ci-Cg alkyl, and X2 is CH may be 

10 prepared using the synthetic route exemplified in Scheme 4. 

Treatment of (15) with pyruvic acid in the presence of a palladium catalyst such as, 

but not limited to, paIladium(Tl)acctatc, and a base such, as, but not limited to, DBU, and in a 

solvent, such, as, but not limited to, DMF and at elevated temperature (e.g. at about 80 °C to 

about 150 °C) generally results in acids of formula (18). Estcrification of (18) to (19) may be 

15 accomplished by reaction conditions known to one skilled in the art, for example, by 

treatment with an alcohol under acidic condition. Subsequent protection of (19) using 

reaction conditions described in Scheme 2 for the conversion of (8) to (9) can provide for 

compounds of formula (20). Transformation of (20) to (21) may be accomplished by step­

wise reaction of (a) hydrolysis of the ester lo the corresponding acid and (b) conversion of the 

20 acid to the corresponding amides. 

The acid can be transformed to the appropriate acid chloride by treatement with 

oxalyl chloride in the presence of catalytic amount of DMF at about room temperature, and in 

a suitable solvent such as, but not limited to, tetrahydrofuran or dichloromethane. 

The resulting acid chloride may be converted to amides of formula (21) by treatment 

25 with an amine of formula HNRbx)Rcxl in a solvent such as, but not limited to, tetrahydrofuran, 

dimethylformamide, or dichloromethane at a temperature from about room temperature to 

about 50 °C, optionally in the presence of a base such as, but not limited to, triethylamine, 

diisopropylethylamine, or potassium carbonate, and optionally in the presence of a catalyst 

such as 4-dimethylaminopyridme. Alternatively, the acid can be reacted with the amine of 

30 formula FINRbx1Rcxi in a solvent such as, but not limited to, tetrahydrofuran or 
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dimethylformamide in the presence of a coupling reagent such as 1,1 '-carbonyldiimidazole 

(CDI), bis(2-oxo-3-oxazolidinyl)phosphinic chloride (BOPC1), 1,3-dicyciohexylcarbodiimide 

(DCC), polymer supported 1,3-dicyciohexylcarbodiimide (PS-DCC), 0-(7-azabenzotriazol-J -

yl)-N,N,N',N'-tetramethyluronium hexafluorophosphate (HATU), or O-benzotriazol-l-yl-

N,N,N\N'-tetramethyhironium tctrafluoroborate (TBTU), in the presence or absence of a 

coupling auxiliary such as, but not limited to. l-hydroxy-7-azabenzotriazole (HOAX) or ] -

hydroxybenzotriazole hydrate (HOBT). The reaction may be generally conducted in the 

presence or abscncc of a base such as, but not limited to, N-methyl morpholine, triethylamine, 

or diisopropylethylamine. 

Scheme 4 
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Scheme 5 demonstrates a general approach to the preparation of compo unds of 

formula (1) wherein Y1 is CR", R101 is halogen, X} is -COORaxl or -C(0)NRbx!Rcx!, Ra; 

and Rcxl are hydrogen or CrC6 alkyl, and X2 is CH. 

15 An ester of formula (23) may be obtained from (a) treatment of (6) with diethyl 

oxalate in the presence of a base such as, but not limited to, potassium ethoxide or sodium 

ethoxide, in a solvent such as, but not limited to, potassium ethoxide or sodium ethoxide, in a 

solvent such as, but not limited to, ethanol, dioxane, or diethyl ether, and at a temperature of 

about 40 °C to about. 80 "C; and (b) cyclization of the resulting (22) in the presence of iron 

20 and in ethanol and acetic acid, at a temperature of about 80 °C to about 100 °C. Conversion 

of (23) to (26) can be achieved by employing reaction conditions discussed above. 
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An ethyl ester of formula (26) may subsequently be hydrolysed to the corresponding 

acids. The resulting acids may be transformed to an appropriate ester or amide as described 

in Scheme 4. 

Scheme 5 

OEt 

Optimum reaction conditions and reaction times for cach individual step may vary 

depending on the particular reactants employed and substituents present in the reactants used. 

Unless otherwise specified, solvents, temperatures and other reaction conditions may be 

readily selected by one of ordinary skill in the art. Specific procedures are provided in the 

10 Synthetic Examples section. Reactions may be further processed in the conventional manner, 

e.g. by eliminating the solvent from the residue and further purified according to 

methodologies generally known in the art such as, but not limited to, crystallization, 

distillation, extraction, trituration and chromatography. Unless otherwise described, the 

starting materials and reagents are either commercially available or may be prepared by one 

15 skilled in the art from commercially available materials using methods described in the 

chemical literature. 

Routine experimentations, including appropriate manipulation of the reaction 

conditions, reagents and sequence of the synthetic route, protection of any chemical 

functionality that may not be compatible with the reaction conditions, and deprotcction at a 

20 suitable point in the reaction sequence of the method are included in the scope of the 

invention. Suitable protecting groups and the methods for protecting and deprotecting 

different substituents using such suitable protecting groups are well known to those skilled in 

the art; examples of which may be found in T. Greene and P. Wuts, Protecting Groups in 

Chemical Synthesis (3ld ed.), John Wiley & Sons, NY (1999), which is incorporated herein 
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by reference in its entirety. Synthesis of the compounds of the invention may be 

accomplished by methods analogous to those described in the synthetic schemes described 

hereinabove and in specific examples. 

Starting materials, if not commercially available, may be prepared by procedures 

5 selected from standard, organic chemical techniques, techniques that are analogous to the 

synthesis of known, structurally similar compounds, or techniques that are analogous to the 

above described schemes or the procedures described in the synthetic examples section. 

When an optically active form of a compound of the invention is required, it may be 

obtained by carrying out one of the procedures described herein using an optically active 

10 starting material (prepared, for example, by asymmetric induction of a suitable reaction step), 

or by resolution of a mixture of the stereoisomers of the compound or intermediates using a 

standard procedure (such as chromatographic separation, recrystallization or enzymatic 

resolution). 

Similarly, when a pure geometric isomer of a compound of the invention is required, 

15 it may be obtained by carrying out one of the above procedures using a pure geometric 

isomer as a starting material, or by resolution of a mixture of the geometric isomers of the 

compound or intermediates using a standard procedure such as chromatographic separation. 

Pharmaceutical Compositions 

This invention also provides for pharmaceutical compositions comprising a 

20 therapeutically effective amount of a compound of Formula I, or a pharmaccutically 

acceptable salt thereof together with a pharmaceutically acceptable carrier, diluent, or 

excipient therefor. The phrase "pharmaceutical composition" refers to a composition suitable 

for administration in medical or veterinary use. 

The pharmaceutical compositions that comprise a compound of formula (I), alone or 

25 or in. combination with a second active pharmaceutical agent, may be administered to the 

subjects orally, rectally, parenterally, intracisternally, intravaginally, intraperitoneally, 

topically (as by powders, ointments or drops), bu.ca.lly or as an oral or nasal spray. The term 

"parenterally" as used herein, refers to modes of administration which include intravenous, 

intramuscular, intraperitoneal, intrasternal, subcutaneous and intraarticular injection and 

30 infusion. 

The term "pharmaceutically acceptable carrier" as used herein, means a non-toxic, 

inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation auxiliary 

of any type. Some examples of materials which can serve as pharmaceutically acceptable 

carriers are sugars such as, but not limited to, lactose, glucose and sucrose; starches such as, 
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but not limited to, corn starch and potato starch; cellulose and its derivatives such as, but not 

limited to, sodium carboxymethyl cellulose, ethyl cellulose and cellulose acetate; powdered 

tragacanth; malt; gelatin; talc; excipients such as, but not limited to, cocoa butter and 

suppository waxes; oils such as, but not limited to, peanut oil, cottonseed oil, safflower oil, 

5 sesame oil, olive oil, corn oil and soybean oil; glycols; such a propylene glycol; esters such as, 

but not limited to, ethyl oJeate and ethyl laurate; agar; buffering agents such as, but not 

limited to. magnesium hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; 

isotonic saline; Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as 

other non-toxic compatible lubricants such as. but not limited to, sodium lauryl sulfate and 

10 magnesium stearate, as well as coloring agents, releasing agents, coating agents, sweetening, 

flavoring and perfuming agents, preservatives and antioxidants can also be present in the 

composition, according to the judgment of the formulator. 

Pharmaceutical compositions for parenteral injection comprise pharmaceutically 

acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or emulsions as 

15 well as sterile powders for rcconstitution into sterile injectable solutions or dispersions just 

prior to use. Examples of suitable aqueous and nonaqueous carriers, diluents, solvents or 

vehicles include water, ethanol, polyols (such as glycerol, propylene glycol, polyethylene 

glycol and the like), vegetable oils (such as olive oil), injectable organic esters (such as ethyl 

oleatc) and suitable mixtures thereof. Proper fluidity can be maintained, for example, by the 

20 use of coating materials such as lecithin, by the maintenance of the required particle size in 

the case of dispersions and by the use of surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting agents, 

emulsifying agents and dispersing agents. Prevention of the action of microorganisms can be 

ensured by the inclusion of various antibacterial and antifungal agents, for example, paraben, 

25 chlorobutanol, phenol sorbic acid and the like. It may also be desirable to include isotonic 

agents such as sugars, sodium chloride and the like. Prolonged absorption of the injectable 

pharmaceutical form can be brought about by the inclusion of agents, which delay absorption 

such as aluminum monostcarate and gelatin. 

In some cases, in order to prolong the effect of the drug, it is desirable to slow the 

30 absorption of the drug from subcutaneous or intramuscular injection. This may be 

accomplished by the use of a liquid suspension of crystalline or amorphous material with 

poor water solubility. The rate of absorption of the drug then depends upon its rate of 

dissolution which, in turn, may depend upon crystal size and crystalline form. Alternatively, 
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delayed absorption of a parenterally-administered. drug form may be accomplished by 

dissolving or suspending the drug in an oil vehicle. 

injectable depot forms are made by forming microencapsule matrices of the drug in 

biodegradable polymers such, as polylactide-polyglycolidc. Depending upon the ratio of drug 

5 to polymer and the nature of the particular polymer employed, the rate of drug release can be 

controlled. Examples of other biodegradable polymers include poly(orthoesters) and 

poly(anhydrides). Depot injectable formulations are also prepared by entrapping the drug in 

liposomes or microemulsions which are compatible with body tissues. 

The injectable formulations can be sterilized, for example, by filtration through a 

10 bacterial-retaining filter or by incorporating sterilizing agents in the form of sterile solid 

compositions which can be dissolved or dispersed in sterile water or other sterile injectable 

medium just prior to use. 

Solid dosage forms for oral administration include capsules, tablets, pills, powders 

and granules. In certain embodiments, solid dosage forms may contain from 1% to 95% 

15 (w/w) of a compound of formula I. In certain embodiments, the compound of formula I may 

be present in the solid dosage form in a range of from 5% to 70% (w/w). In such solid 

dosage forms, the active compound may be mixed with at least one inert, pharmaceutically 

acceptable excipient or carrier, such as sodium citrate or dicalcium phosphate and/or a) fillers 

or extenders such as starches, lactose, sucrose, glucose, mannitol and silicic acid; b) binders 

20 such as carboxymethylcellulose, alginates, gelatin, polyvinylpyrrolidone, sucrose and acacia; 

c) humectants such as glycerol; d) disintegrating agents such as agar-agar, calcium carbonate, 

potato or tapioca starch, alginic acid, certain silicates and sodium carbonate; e) solution 

retarding agents such as paraffin; f) absorption accelerators such as quaternary ammonium 

compounds; g) wetting agents such, as cetyl alcohol and glycerol monostearate; h) absorbents 

25 such as kaolin and bentonite clay and i) lubricants such as talc, calcium stearatc, magnesium 

stearate, solid polyethylene glycols, sodium lauryl sulfate and mixtures thereof. In the case 

of capsules, tablets and pills, the dosage form may also comprise buffering agents. 

The pharmaceutical composition may be a unit dosage form. In such form the 

preparation is subdivided into unit doses containing appropriate quantities of the active 

30 component. The unit dosage form can be a packaged preparation, the package containing 

discrete quantities of preparation, such as packetcd tablets, capsules, and powders in vials or 

ampules. Also, the unit dosage form can be a capsule, tablet, cachet, or lozenge itself, or it 

can be the appropriate number of any of these in packaged form. The quantity of active 

component in a unit dose preparation, may be varied or adjusted from 0.1 mg to 1000 mg, 
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from 1 mg to 100 mg, or from 1% to 95% (w/w) of a unit dose, according to the particular 

application and the potency of the active component. The composition can, if desired, also 

contain other compatible therapeutic agents. 

The dose to be administered to a subject may be determined by the efficacy of the 

5 particular compound employed and the condition of the subject, as well as the body weight or 

surface area of the subject to be treated. The size of the dose also will be determined by the 

existence, nature, and extent of any adverse side-effects that accompany the administration of 

a particular compound in a particular subject. In determining the effective amount of the 

compound to be administered in the treatment or prophylaxis of the disorder being treated, 

10 the physician can evaluate factors such as the circulating plasma levels of the compound, 

compound toxicities, and/or the progression of the disease, etc. In general, the dose 

equivalent of a compound is from about 1 ug/kg to 100 mg/kg for a typical subject. 

For administration, compounds of the formula I can be administered at a rate 

determined by factors that can include, but are not limited to, the LD50 of the compound, the 

15 pharmacokinetic profile of the compound, contraindicated drugs, and the side-effects of the 

compound at various concentrations, as applied to the mass and overall health of the subject. 

Administration can be accomplished via single or divided doses. 

The compounds utilized in the pharmaceutical method of the invention can be 

administered at the initial dosage of about 0.001 mg/kg to about 100 mg/kg daily. In ccrtain 

20 embodiments, the daily dose range is from about 0.1 mg/kg to about 10 mg/kg. The dosages, 

however, may be varied depending upon the requirements of the subject, the severity of the 

condition being treated, and the compound being employed. Determination of the proper 

dosage for a particular situation is within the skill of the practitioner. Treatment may be 

initiated with smaller dosages, which are less than the optimum dose of the compound. 

25 Thereafter, the dosage is increased by small increments until the optimum effect under 

circumstances is reachcd. For convenience, the total daily dosage may be divided and 

administered in portions during the day, if desired. 

Solid compositions of a similar type may also be employed as fillers in soft and hard-

filled gelatin capsules using such carriers as lactose or milk sugar as well as high molecular 

30 weight polyethylene glycols and the like. 

The solid, dosage forms of tablets, dragees, capsules, pills and granules can be 

prepared with coatings and shells such as enteric coatings and other coatings well-known in 

the pharmaceutical formulating art. They may optionally contain opacifying agents and may 

also be of a composition such that they release the active ingredient(s) only, or preferentially, 
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in a certain part of the intestinal tract, optionally, in a delayed manner. Examples of 

embedding compositions which can be used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 

one or more of the above-mentioned carriers. 

5 Liquid dosage forms for oral administration include pharmaceutically acceptable 

emulsions, solutions, suspensions, syrups and elixirs. In addition to the active compounds, 

the liquid dosage forms may contain inert diluents commonly used in the art such as, for 

example, water or other solvents, solubilizing agents and emulsifiers such as ethyl alcohol, 

isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene 

10 glycol, 1,3-butylene glycol, dimethyl formamide, oils (in particular, cottonseed, groundnut, 

corn, germ., olive, castor and sesame oils), glycerol, tctrahydrofurfuryl alcohol, polyethylene 

glycols and fatty acid esters of sorbitan and mixtures thereof. 

Besides inert diluents, the oral compositions may also include adjuvants such as 

wetting agents, emulsifying and suspending agents, sweetening, flavoring and perfuming 

15 agents. 

Suspensions, in addition to the active compounds, may contain suspending agents as, 

for example, cthoxylated isostearyl alcohols, polyoxycthylene sorbitol and sorbitan esters, 

microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar, tragacanth and 

mixtures thereof. 

20 Compositions for rectal or vaginal administration are preferably suppositories which 

can be prepared by mixing the compounds of this invention with suitable non-irritating 

carriers or carriers such as cocoa butter, polyethylene glycol or a suppository wax which are 

solid at room temperature but liquid at body temperature and therefore melt in the rectum or 

vaginal cavity and release the active compound. 

25 Compounds of formula I may also be administered in the form, of liposomes. 

Liposomes generally may be derived from phospholipids or other lipid substances. 

Liposomes are formed by mono- or multi-lamellar hydrated liquid crystals which are 

dispersed in an aqueous medium. Any non-toxic, physiologically acceptable and 

metabolizable lipid capable of forming liposomes can be used. The present compositions in 

30 liposome form may contain, in addition to a compound of formula (I), stabilizers, 

preservatives, excipients and the like. Examples of lipids include, but are not limited to, 

natural and synthetic phospholipids and phosphatidyl cholines (lecithins), used separately or 

together. 
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Methods to form liposomes have been described, see example, Prescott, Ed., Methods 

in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (1976), p, 33 et seq. 

Dosage forms for topical administration of a compound described herein include 

powders, sprays, ointments and inhalants. The active compound may be mixed under sterile 

5 conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffers 

or propellants which may be required. Opthalmic formulations, eye ointments, powders and 

solutions are also contemplated as being within the scope of this invention. 

Methods of Use 

The compounds of formula I, or pharmaceutically acceptable salts thereof, and 

10 pharmaceutical compositions comprising a compound of formula I, or a pharmaccutically 

acceptable salt thereof, can be administered to a subject suffering from a bromodomain-

mediated disorder or condition. The term, "administering" refers to the method of contacting 

a compound with a subject. Thus, the compounds of formula I can be administered by 

injection, that is, intravenously, intramuscularly, intracutaneousiy, subcutaneously, 

15 intraduodenally, parentally, or intraperitoneally. Also, the compounds described herein can 

be administered by inhalation, for example, intranasally. Additionally, the compounds of 

formula I can be administered transdermally, topically, via implantation, transdcrmally, 

topically, and via implantation. In certain embodiments, the compounds of the formula I may 

be delivered orally. The compounds can also be delivered rectally, bucally, intravaginally, 

20 ocularly, andially, or by insufflation. Bromodomain-mediated disorders and conditions can 

be treated prophylactically, acutely, and chronically using compounds of formula I, 

depending on the nature of the disorder or condition. Typically, the host or subject in each of 

these methods is human, although other mammals can also benefit from the administration of 
a compound of formula I. 

25 A "bromodomain-mediated disorder or condition" is characterized by the 

participation of one or more bromodomains (e.g., BRJ34) in the inception, manifestation of 

one or more symptoms or disease markers, severity, or progression of a disorder or condition. 

Accordingly, compounds of formula I may be used to treat cancer, including, but not limited 

to acoustic neuroma, acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia 

30 (monocytic, myeloblastic, adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and 

promyclocytic), acute t-cell leukemia, basal cell carcinoma, bile duct carcinoma, bladder 

cancer, brain cancer, breast cancer, bronchogenic carcinoma, cervical cancer, 

chondrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic lymphocytic 

leukemia, chronic myelocytic (granulocytic) leukemia, chronic myelogenous leukemia, colon 
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cancer, colorectal cancer, craniopharyngioma, cystadenocarcinoma, diffuse large B-cell 

lymphoma, dysproliferative changes (dysplasias and metaplasias), embryonal carcinoma, 

endometrial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma, crythroleukemia, 

esophageal cancer, estrogen-receptor positive breast cancer, essential thrombocythemia, 

5 Ewing's tumor, fibrosarcoma, follicular lymphoma, germ cell testicular cancer, glioma, 

glioblastoma, gliosarcoma, heavy chain disease, hemangioblastoma, hepatoma, hepatocellular 

cancer, hormone insensitive prostate cancer, leiomyosarcoma, leukemia, liposarcoma, lung 

cancer, lymphagioendotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia, 

lymphoma (Hodgkiti's and non-Hodgkin's), malignancies and hyperproliferative disorders of 

10 the bladder, breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lymphoid 

malignancies of T-cell or B-cell origin, leukemia, lymphoma, medullary carcinoma, 

medulloblastoma, melanoma, meningioma, mesothelioma, multiple myeloma, myelogenous 

leukemia, myeloma, myxosarcoma, neuroblastoma, NUT midline carcinoma (NMC), 

non-small cell lung cancer, oligodendroglioma, oral cancer, osteogenic sarcoma, ovarian 

15 cancer, pancreatic cancer, papillary adenocarcinomas, papillary carcinoma, pinealoma, 

polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoma, retinoblastoma, 

rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma, seminoma, skin cancer, small cell 

lung carcinoma, solid tumors (carcinomas and sarcomas), small cell lung cancer, stomach 

cancer, squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid cancer, 

20 Waldenstrom's macroglobuiinemia, testicular tumors, uterine cancer and Wilms' tumor. 

Further, compounds of formula 1 may be used to treat inflammatory diseases, 

inflammatory conditions, and autoimmune diseases, including, but not limited to: Addison's 

disease, acute gout, ankylosing spondylitis, asthma, atherosclerosis, Behcet's disease, bullous 

skin diseases, chronic obstructive pulmonary disease (COPD), Crohn's disease,dermatitis, 

25 eczema,giant cell arteritis, glomerulonephritis, hepatitis, hypophysitis, inflammatory bowel 

disease, Kawasaki disease, lupus nephritis, multiple sclerosis, myocarditis,myositis, nephritis, 

organ transplant rejection, osteoarthritis, pancreatitis, pericarditis, Polyarteritis nodosa, 

pneumonitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis, rheumatoid arthritis, 

scleritis, sclerosing cholangitis, sepsis, systemic lupus erythematosus, Takayasu's Arteritis, 

30 toxic shock, thyroiditis, type I diabetes, ulcerative colitis, uveitis, vitiligo, vasculitis, and 

Wegener's granulomatosis. 

Compounds of formula I, or pharmaceutically acceptable salts thereof, may be used to 

treat AIDS. 
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Compounds of formula I, or pharmaceutically acceptable salts thereof, may be used to 

treat chronic kidney disease or condition including, but are not limited to: diabetic 

nephropathy, hypertensive nephropathy, HTV-associated nephropathy, glomerulonephritis, 

lupus nephritis, JgA nephropathy, focal segmental, glomerulosclerosis, membranous 

5 glomerulonephritis, minimal change disease, polycystic kidney disease and tubular interstitial 

nephritis. 

Compounds of formula I, or pharmaceutically acceptable salts thereof, may be used to 

treat acute kidney injury or disease or condition including, but arc not limited to: ischemia-

reperfusion induced, cardiac and major surgery induced., percutaneous coronary intervention 

10 induced, radio-contrast agent induced, sepsis induced, pneumonia induced, and drug toxicity 

induced. 

Compounds of formula 1, or pharmaceutically acceptable salts thereof, may be used to 

treat obesity, dysiipidemia, hypercholesterolemia, Alzheimer's disease, metabolic syndrome, 

hepatic steatosis, type 11 diabetes, insulin resistance, diabetic retinopathy or diabetic 

15 neuropathy. 

Compounds of formula 1, or pharmaceutically acceptable salts thereof, may be used to 

provide for male contraception in a male subject comprising administering a therapeutically 

effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof, 

to a male subject in need thereof. 

20 The compounds of formula I can be co-administered to a subject. The term "co­

administered" means the administration of two or more different pharmaceutical agents or 

treatments (e.g., radiation treatment) that are administered to a subject by combination in the 

same pharmaceutical composition or separate pharmaceutical compositions. Thus co­

administration involves administration at the same time of a single pharmaceutical 

25 composition comprising two or more pharmaceutical agents or administration of two or more 

different compositions to the same subject at the same or different times. 

The compounds of the invention can be co-administered with a therapeutically 

effective amount of one or more agents to treat a cancer, where examples of the agents 

include, such as radiation, alkylating agents, angiogenesis inhibitors, antibodies, 

30 antimetabolites, antimitotics, antiproliferatives, antivirals, aurora kinase inhibitors, apoptosis 

promoters (for example, Bcl-xL, Bcl-w and Bfl-1) inhibitors, activators of death receptor 

pathway, Bcr-Abl kinase inhibitors, BiTE (Bi-Specific T cell Engager) antibodies, antibody 

drug conjugates, biologic response modifiers, cyclin-dependent kinase inhibitors, cell cycle 

inhibitors, cydooxygenase-2 inhibitors, DVDs (dual variable domain antibodies), leukemia 
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viral oncogene homolog (ErbB2) receptor inhibitors, growth factor inhibitors, heat shock 

protein (HSP)-90 inhibitors, histone deacetylase (HDAC) inhibitors, hormonal therapies, 

immunologicals, inhibitors of inhibitors of apoptosis proteins (lAPs), intercalating antibiotics, 

kinase inhibitors, kinesin inhibitors, Jak2 inhibitors, mammalian target of rapamycin 

5 inhibitors, microRNA's, mitogen-activated extracellular signal-regulated kinase inhibitors, 

multivalent binding proteins, non-steroidal anti-inflammatory drugs (NSAIDs), poly ADP 

(adenosine diphosphate)-ribose polymerase (PARP) inhibitors, platinum chemotherapeutics, 

polo-like kinase (PIk) inhibitors, phosphoinositidc-3 kinase (bromodomain) inhibitors, 

proteosome inhibitors, purine analogs, pyrimidine analogs, receptor tyrosine kinase inhibitors, 

10 etinoids/deltoids plant alkaloids, small inhibitory ribonucleic acids (siRNAs), topoisomerase 

inhibitors, ubiquitin ligasc inhibitors, and the like, and in combination with one or more of 

these agents. 

BiTE antibodies are bi-spccific antibodies that direct T-cells to attack cancer cells by 

simultaneously binding the two cells. The T-cell then attacks the target cancer cell. 

15 Examples of BiTE antibodies include adecatumumab (Micromct MT201), blinatumomab 

(Micromet MT103) and the like. Without being limited by theory, one of the mechanisms by 

which T-cclls elicit apoptosis of the target canccr ccll is by exocytosis of cytolytic granule 

components, which include perforin and granzyme B. In this regard, Bcl-2 has been shown 

to attenuate the induction of apoptosis by both perforin and granzyme B. These data suggest 

20 that inhibition of Bcl-2 could enhance the cytotoxic effects elicited by T-cells when targeted 

to cancer cells (V.R. Sutton, D.L. Vaux and J.A. Trapani, J, of Immunology 1997, 158 (12), 

5783). 

SiRNAs are molecules having endogenous RNA bases or chemically modified 

nucleotides. The modifications do not abolish cellular activity, but rather impart increased 

25 stability and/or increased cellular potency. Examples of chemical modifications include 

phosphorothioate groups, 2'-dcoxynucleotide, 2'~GCH3-containmg ribonucleotides, 2'-F-

ribonucleotides, 2'-methoxyethyi ribonucleotides, combinations thereof and the like. The 

siRNA can have varying lengths (e.g., 10-200 bps) and structures (e.g., hairpins, 

single/double strands, bulges, nicks/gaps, mismatches) and are processed in cells to provide 

30 active gene silencing. A double-stranded siRNA (dsRNA) can have the same number of 

nucleotides on each strand (blunt ends) or asymmetric ends (overhangs). The overhang of 1-2 

nucleotides can be present on the sense and/or the antisense strand, as well as present on the 

5'- and/ or the 3-ends of a given strand. 
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Multivalent binding proteins are binding proteins comprising two or more antigen 

binding sites. Multivalent binding proteins are engineered to have the three or more antigen 

binding sites and are generally not naturally occurring antibodies. The term "muitispcci fic 

binding protein" means a binding protein capable of binding two or more related or unrelated 

5 targets. Dual variable domain (DVD) binding proteins are tetravalent or multivalent binding 

proteins binding proteins comprising two or more antigen binding sites. Such DVDs may be 

monospecific (i.e., capable of binding one antigen) or multispecific (i.e., capable of binding 

two or more antigens). DVD binding proteins comprising two heavy chain DVD 

polypeptides and two light chain DVD polypeptides are referred to as DVD Ig's. Each half of 

10 a DVD Ig comprises a heavy chain DVD polypeptide, a light chain DVD polypeptide, and 

two antigen binding sites. Each binding site comprises a heavy chain variable domain and a 

light chain variable domain with a total of 6 CDRs involved in antigen, binding per antigen 

binding site. Multispecific DVDs includc DVD binding proteins that bind DLL4 and VEGF, 

or C-met and EFGR or ErbB3 and EGFR. 

15 Alkylating agents include altretamine, AMD-473, AP-5280, apaziquonc, 

ben.damustine, brostallicin, busulfan, carboquone, carmustine (BCNU), chlorambucil, 

CLORETAZINE® (laromustine, VNP 40101M), cyclophosphamide, dccarbazinc, 

estramustine, fotemustine, glufosfamide, ifosfamide, KW-2170, lomustine (CCNU), 

mafosfamide, melphalan, mitobronitoi, mitolactol, nimustine, nitrogen mustard N-oxi.de, 

20 ranimustine, tcmozoiomidc, thiotcpa, T RE AN DA" (bendamustine), treosulfan, rofosfamide 

and the like. 

Angiogenesis inhibitors include endothclial-specific receptor tyrosine kinase (Tie-2) 

inhibitors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2 

receptor (IGFR-2) inhibitors, matrix mctalloproteinase-2 (MMP-2) inhibitors, matrix 

25 metalIoproteinase-9 (MMP-9) inhibitors, platelet-derived growth factor rcccptor (PDGFR) 

inhibitors, thrombospondin analogs, vascular endothelial growth factor receptor tyrosine 

kinase (VEGFR) inhibitors and the like. 

Antimetabolites include ALIMTA^ (pemetrexed disodium, LY231514, MTA), 

5-azacitidine, XELODA® (capecitabine), carmofur, LEUSTAT^ (cladribine), clofarabine, 

30 cytarabine, cytarabine ocfosfate, cytosine arabinoside, decitabine, deferoxamine, 

doxifluridine, eflornithine, E1CAR (5-ethynyl-l-p -D-ribofuranosylimidazole-4-

carboxamide), enocitabine, ethnylcytidine, fludarabine, 5-fluorouracil alone or in 

combination with leucovorin, GEMZAR'^ (gemcitabine), hydroxyurea, 
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ALKjERAN®(melphalan), mercaptopurine, 6-mercaptopurine riboside, methotrexate, 

mycophenoiie acid, neiarabine, nolatrexed, ocfosfate, pelitrexol, pentostatin, raltitrcxed, 

Ribavirin, triapinc, trimetrexate, S-l, tiazofurin, tegafur, TS-1, vidarabine, UFT and the like. 

Antivirals include ritonavir, hydroxychloroquine and the like. 

5 Aurora kinase inhibitors include ABT-348, AZD-l 152, MLN-8054, VX-680, Aurora 

A-specific kinase inhibitors, Aurora B-specific kinase inhibitors and pan-Aurora kinase 

inhibitors and the like. 

Bcl-2 protein inhibitors include AT-10I (f-)gossypol), GENASENSE® (G3139 or 

oblimersen (Bcl-2-targeting antisenseoligonucleotide)), TP1-194, IPJ-565, N-(4-(4-((4-

10 ch3oro(l,r-bjphenyl)-2-yr)methyl)piperazin-l-yl)benzoyl)-4-(((lR)-3-(dimethylamino)-l-

((phenylsulfanyl)mcthyl)propyl)amino)-3-nitrobenzenesulfonam.ide) (ABT-737), N-(4-(4-((2-

(4-chlorophenyl)-5,5-dimcthyl- 1-cyclohex-l-en-l -yl)methyl)pipcrazin-l-yl)benzoyl)-4-

(((lR.)-3-(morpholin-4-yl)-l-((phenylsulfanyl)methyl)propyl)amino)-3-

((trifluoromcthy])sulfonyl)benzenesuifonamide (ABT-263), GX-070 (obatoclax), ABT-199, 

15 and the like. 

Bcr-Abl kinase inhibitors include DASATTNIB® (BMS-354825), GLEEVEC® 

(imatinib) and the like. 

CDK inhibitors include AZD-5438, BMl-J 040, BMS-032, BMS-387, CVT-2584, 

flavopyridol, GPC-286199, MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-202, 

20 R-roscovitine), ZK-304709 and the like. 

COX-2 inhibitors include ABT-963, ARCOXIA® (etoricoxib), BEXTRA® 

(valdccoxib), BMS347070, CELEBREX® (celecoxib), COX-189 (lumiracoxib), CT-3, 

DERAMAXX® (deracoxib), JTE-522, 4-methyI-2-(3,4-dimcthylphenyI)-l-(4-

sulfamoylphenyl-1 H-pyrrole), MK-663 (etoricoxib), NS-398, parecoxib, RS-57067, 

25 SC-58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX® (rofecoxib) and the like. 

EGFR inhibitors include EGFR antibodies, ABX-EGF, anti-EGFR immunoliposomcs, 

EGF-vaccine, EMD-7200, ERB1TUX18, (cetuximab), HR3, IgA antibodies, IRESSA* 

(gefitinib), TARCEVA® (erlotinib or OS1-774), TP-38, EGFR fusion protein, TYKERB® 

(lapatinib) and the like. 

30 ErbB2 receptor inhibitors include CP-724-714, CI-1033 (canertinib), HERCEPTIN® 

(trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4, petuzumab), TAK-165, 

GW-572016 (ionafarnib), GW-282974, EKB-569, PI-166, dHER2 (HER2 vaccine), 

APC-8024 (F1ER-2 vaccine), anti~HER/2neu bispecific antibody, B7.her21gG3, AS HER2 

trifunctional bispecfic antibodies, mAB AR-209, mAB 2B-1 and the like. 
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Histone deacetylase inhibitors include depsipepti.de, LAQ-824, MS-275, trapoxin, 

suberoylanili.de hydroxamic acid (SAHA), TSA, valproic acid and the like. 

HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024, 

17-D.MAG, geldanamycin, 1PI-504, KOS-953, MYCOGRAB® (human recombinant antibody 

5 to HSP-90), NCS-683664, PU24FC1, PU-3, radicicol, SNX-2112, STA-9090 VER49009 and 

the like. 

Inhibitors of inhibitors of apoptosis proteins include HGS1029, GDC-0145, GDC-

0152, LCL-161, LBW-242 and the like. 

Antibody drag conjugates include anti-CD22-MC-MMAF, anti~CD22-MC-MMAE, 

30 anti-CD22-MCC-DM 1, CR-011-vcMMAE, PSMA-ADC, MEDI-547, SGN-19Am SGN-35, 

SGN-75 and the like 

Activators of death receptor pathway include TRAIL, antibodies or other agents that 

target TRAIL or death receptors (e.g., DR4 and DR5) such as Apomab, conatumumab, 

ETR2-ST0I, GDC0145, (lexatumumab), HGS-1029, LBY-135, PRO-1762 and trastuzumab. 

15 Kinesin inhibitors include Eg5 inhibitors such as AZD4877, ARRY-520; CENPE 

inhibitors such as GSK923295A and the like. 

JAK-2 inhibitors include CEP-701 (lesaurtinib), XL019 and INCBO18424 and the like. 

MEK inhibitors include ARRY-142886, ARRY-438162 PD-325901, PD-98059 and 

the like. 

20 mTOR inhibitors include AP-23573, CCI-779, everolimus, RAD-001, rapamycin, 

temsirolimus, ATP-competitive TQRC1/TORC2. inhibitors, including PI-103, PP242, PP30, 

Torin 1 and the like. 

Non-steroidal anti-inflammatory drugs include AMIGESIC® (salsalate), DOLOBID® 

(diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen), RELAFEN® (nabumetone), 

25 FELDENE® (piroxicam), ibuprofen cream, ALEVE'8' (naproxen) and NAPROSYN'"'' 

(naproxen), VOLTAREN® (diclofenac), INDOC3N® (indomethacin), CLTNORIL^ (sulindac), 

TO LECTIN® (to)metin), LODTNE® (etodolac), TORADOL® (ketorolac), DAYPRO® 

(oxaprozin) and the like. 

PDGFR inhibitors include C-451, CP-673, CP-868596 and the like. 

30 Platinum chemotherapeutics include cisplatin, ELOXATIN® (oxaliplatin) eptaplatin, 

lobaplatin, nedaplatin, PARAPLATiN® (carboplatin), satraplatin, picoplatin and the like. 

Polo-like kinase inhibitors include BI-2536 and the like. 
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Phospboinositide-3 kinase (PI3K) inhibitors include wortmannin, LY294002, XL-147, 

CAL-120, ONC-2I, AEZS-127, ETP-45658, PX-866, GDC-0941, BGT226, BEZ235, XL765 

and the like. 

Thrombospondin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like. 

5 VEGFR inhibitors include AVASTIN® (bevacizumab), ABT-869, AEE-788, 

ANGIOZYME™ (a ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticals 

(Boulder, CO,) and Chiron, (Emeryville, CA)), axitinib (AG-13736), AZD-2171, CP-547,632, 

IM-862, MACUGEN (pcgaptamib), NEXAVAR® (sorafenib, BAY43-9006), pazopanib 

(GW-786034), vataianib (PTK-787, ZK-222584), SUTENT® (sunitinib, SU-11248), VEGF 

10 trap, ZACTJMA™ (vandctanib, ZD-6474), GA101, ofatumumab, ABT-806 (mAb-806), 

ErbB3 specific antibodies, BSG2 specific antibodies, DLL4 specific antibodies and C-met 

specific antibodies, and the like. 

Antibiotics include intercalating antibiotics aclarubicin, actinomycin D, amrubicin, 

annamycin, adriamycin, BLENOXANE'& (bleomycin), daunorubicin, CAELYX® or 

15 MYOCET® (liposomal doxorubicin), cisamitrucin, epirbucin, glarbuicin, ZAVEDOS® 

(idarubicin), mitomycin C, ncmorubicin, neocarzinostatin, peplomycin, pirarubicin, 

rebeccamycin, stimalamer, strcptozocin, VALSTAR* (valrubicin), zinostatin and the like. 

Topoisomerase inhibitors include aclarubicin, 9-aminocarnptothecm, amonafide. 

amsacrine, bccatecarin, belotecan, BN-80915, CAMPTOSAR® (irinotecan hydrochloride), 

20 camptothecin, CARDIOXANE® (dexrazoxine), diflomotecan, edotecarin, ELLENCE® or 

PHARMORUBIC1K"8' (epirubicin), etoposide, exatecan, 10-hydroxycamptothecin, gimatccan, 

lurtotecan, mitoxantrone, orathecin, pirarbucin, pixantrone, rubitecan, sobuzoxane, SN-38, 

tafluposide, topotccan and the like. 

Antibodies include AVASTIN® (bevacizumab), CD40-specific antibodies, chTlSIT-

25 1/B, denosumab, ERBITUX® (cetuximab), HUMAX-CD4*' (zanolimumab), IGFlR-specific 

antibodies, tintuzumab, PANOREX® (edrecolomab), RENCAREX® (WX G250), 

RJTUXAN® (rituximab), ticilimumab, trastuzimab, CD20 antibodies types J and fl and the 

like. 
Hormonal therapies include ARIMIDEX® (anastrozole), AROMASIN® (exemestanc), 

30 arzoxifene, CASODEX® (bicalutami.de), CETROT1DE® (cctrorelix), degarelix, dcslorelin, 

DESOPAN® (trilostane), dexamethasone, DROGENIL® (flutamide), EVISTA® (raloxifene), 

AFEMA™ (fadrozole), FARESTON® (toremifene), FASLODEX® (fulvestrant), FEMARA® 

(letrozole), formestane, glucocorticoids, HECTOROL® (doxcrcalciferol), RENAGEL® 
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(sevelamer carbonate), lasofoxifene, leuprolide acetate, MEGACE® (megesteroi), 

MIFEPREX® (mifepristone), NILANDRON™ (niiutami.de), NOLVADEX® (tamoxifen 

citrate), PLENAXIS™ (abarelix), prednisone, PROPECIA^ (finasteride), rilostane, 

SUPREFACT® (buserelin), TRELSTAR® (luteinizing hormone releasing hormone (LHRH)), 

5 VANTAS® (Histrelin implant), VETORYL® (trilostane or modrastane), ZOLADEX® 

(fosrelin, goserelin) and the like. 

Deltoids and retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol (KH1060), 

fenretinide, PANRETIN® (aliretinoin), ATRAGEN® (liposomal tretinoin), TARGRETIN A 

(bexarotene), LCD-1550 and the like. 

10 PARP inhibitors include ABT-888 (veliparib), olaparib, KU-59436, AZD-2281, AG-

014699, BSI-201, BGP-15, INO-IOOJ, ONO-2231 and the like. 

Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine, 

vinorelbine and the like. 

Proteasome inhibitors include VELCADE® (bortezomib), MG132, NP1-0052, PR-171 

15 and the like. 

Examples of immunologicals include interferons and other immune-enhancing agents. 

Interferons include interferon alpha, interferon alpha~2a, interferon alpha-2b, interferon beta, 

interferon gamma-la, ACTIMML'NE""'' (interferon gamma-lb) or interferon gamma-n I, 

combinations thereof and the like. Other agents include ALFAFERONE®,(IFN-a), BAM-002 

20 (oxidized glutathione), BEROMUN® (tasonermin), BEXXAR'8, (tositumomab), CAMPATH'8, 

(alemtuzumab), CTLA4 (cytotoxic lymphocyte antigen 4), decarbazine, dcnileukin, 

epratuzumab, GRANOCYTE® (lenograstim), lentinan, leukocyte alpha interferon, imiquimod, 

MDX-010 (anti-CTLA-4), melanoma vaccine, mitumomab, molgramostim, MYLOTARG™ 

(gemtuzumab ozogamicin), NEUPOGEN® (filgrastim), OncoVAC-CL, OVAREX® 

25 (oregovomab), pemtumomab (Y-muHMFGl), PROVENGE® (sipuleucel-T), sargaramostim, 

sizofilan, teceleukin, THERACYS^ (Bacillus Calmctte-Guerin), ubenimex, VIRULIZIN® 

(immunotherapeutic, Lorus Pharmaceuticals), Z-100 (Specific Substance of Maruyama 

(SSM)), WF-10 (Tetrachlorodecaoxide (TCDO)), PROLEUKJM® (aldesleukin), ZADAXTN® 

(thymalfasin), ZENAPAX® (daclizumab), ZEVAL1M® (90Y-Ibritumomab tiuxetan) and the 

30 like. 

Biological response modifiers are agents that modify defense mechanisms of living 

organisms or biological responses, such as survival, growth or differentiation of tissue cells to 
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dircct them to have anti-tumor activity and include krestin, Ientinan, sizofiran, picibanil PF-

35.12676 (CpG-8954), ubenimex and the like. 

Pyrimidine analogs include cytarabine (ara C or Arabinoside C), cytosine arabinoside, 

doxifluridine, FLUDARA'^ (fludarabine), 5-FX.J (5-fluorouracil), floxuridine, GEMZAR® 

5 (gemcitabine), TOMUDEX® (ratitrexed), TROXATYL™ (triacetyluridine troxacitabine) and 

the like. 

Purine analogs include LANVJS® (thioguanine) and PUR1-NETHOL® 

(mere ap topu ri n e). 

Antimitotic agents include batabulin, epothilone D (KOS-862), N-(2-((4-

10 hydroxypheny])amino)pyridin-3-yl)-4-methoxybenzenesulfonamidc, ixabepilone (BMS 

247550), paclitaxel, TAXOTERE® (docetaxel), PNU100940 (109881), patupilone, 

XRP-9881 (larotaxel), vinflunine, ZK-EPO (synthetic epothilone) and the like. 

Ubiquitin ligase inhibitors include MDM2 inhibitors, such as nutlins, NEDD8 
inhibitors such as MLN4924 and the like. 

15 Compounds of this invention can also be used as radiosensitizers that enhance the 

efficacy of radiotherapy. Examples of radiotherapy include external beam radiotherapy, 

teletherapy, brachythcrapy and sealed, unsealed source radiotherapy and the like. 

Additionally, compounds having Formula (I) may be combined, with other 

chemothcrapeutic agents such as ABRAXANE™ (ABl-007), ABT-lOO (farnesyl transferase 

20 inhibitor), ADVEXIN® (Ad5CMV-p53 vaccine), ALTOCOR® or MEVACOR® (lovastatin), 

AMPL1GEN® (poly l:poly C12U, a synthetic RNA), APTOSYN® (exisulind), AREDIA® 

(pamidronic acid), arglabin, L-asparaginase, atamestane (1 -rnethyl-3,17-dione-a.ndrosta-1,4-

dicne), AVAGE® (tazarotene), AVE-8062 (combrcastatin derivative) BEC2 (mitumomab), 

cachectin or cachexin (tumor necrosis factor), canvaxin (vaccine), CEAVAC® (cancer 

25 vaccinc), CELEUK*' (celmoleukin), CEPLENE® (histamine dihydrochloride), CERVARIX® 

(human papillomavirus vaccinc), CHOP® (C: CYTOXAN® (cyclophosphamide); H: 

ADRIAMYCIN® (hydroxydoxorubicin); O: Vincristine (ONCOVIN®); P: prednisone), 

CYPAT™ (cyproterone acetate), combrcstatin. A4P, DAB(389)EGF (catalytic and 

translocation domains of diphtheria toxin fused via a His-Ala linker to human epidermal 

30 growth factor) or TransMID- i 07R.™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-

dimethylxanthenone-4-acetic acid (DMXA.A), eniluracii, EVIZON™ (squalamine lactate), 

DIMERTCINE® (T4N5 liposome lotion), discodcrmolide, DX-8951f (exatccan mesylate), 

enzastaurin, EP0906 (epithilone B), GARDAS1.L® (quadrivalent human papillomavirus 

(Types 6, 11, 16, 18) recombinant vaccine), GASTRIMMUNE®, GENASENSE®, GMK 
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(ganglioside conjugate vaccine), GVAX® (prostate cancer vaccine), halofuginone, histerelin, 

hydroxycarbamide, ibatidronic acid, 1GN-101, IL-.13-PE38, IL-13-PE38QQR (cintredekin 

besudotox), IL-13-pseudomonas exotoxin, interferon~a, interferon-"/. JUNOVAN™ or 

MEPACT™ (mifamurtide), lonafarnib, 5,10-methylenetetrahydrofolate, miltefosine 

5 (hexadccylphosphocholine), NEOVASTAT®(AE-941), NEUTRBXiN® (trimetrexate 

glucuronate), N.IPENT® (pcntostatin), ONCONASE® (a ribonucleasc enzyme), 

ONCOPHAGE^ (melanoma vaccine treatment), ONCOVAX.® (1L-2 Vaccine), 

ORATHECIN™ (rubitecan), OSIDEM^ (antibody-based ceil drug), OVAREX® MAb 

(murine monoclonal antibody), paclitaxel, PANDIMEX™ (aglycone saponins from ginseng 

10 comprising 20(S)protopanaxadioi (aPPD) and 20(S)protopanaxatrioI (aPPT)), panitumumab, 

PANVAC®-VF (investigational canccr vaccine), pegaspargase, PEG Interferon A, 

phenoxodiol, procarbazine, rebimastat, REMOVAB1® (catumaxomab), REVLI'MID*' 

(fenalidomsde), RSR13 (efaproxirai), SOMATULINE^ LA (lanreotide), SORJATANE® 

(acitretin), staurosporme (Streptomyces staurospores), talabostat (PT100), TARGRETIN® 

15 (bexarotene), TAXOPREXIN® (DHA-paclitaxel), TELCYTA® (canfosfamidc, T.LK286), 

temilifene, TEMODAR® (temozolomide), tcsrailifene, thalidomide, THERATOPE® (STn-

KLH), thymitaq (2-amino-3,4-dihydro-6-methyI-4-oxo-5-f4-pyridylthio)qinnazoline 

dihydrochloride), TNFERADE™ (adenovector: D.NA carrier containing the gene for tumor 

necrosis factor-a), TRACLEERJV or ZAVESCA^ (bosentan), tretinoin (Retin-A), tetrandrine, 

20 TRISENOX^ (arsenic trioxide), V1RULIZIN®, ukrain (derivative of alkaloids from, the 

greater celandine plant), vitaxin (anti-alphavbeta3 antibody), XCYTRLN'® (motcxafin 

gadolinium), X1NLAY™ (atrasentan), XYOTAX™ (paclitaxel poliglumex), YONDELTS® 

(trabectedin), ZD-6126, ZINECARD® (dcxrazoxane), ZOMETA",': (zolendronic acid), 

zorubicin and the like. 

25 The compounds of the invention can also be co-administered with a therapeutically 

effective amount of one or more agents to treat an inflammatory disease or condition, or 

autoimmune disease, where examples of the agents include, such as methotrexate, tofacitinib, 

6-mercaptopurine, azathioprine suiphasalazine, mcsalazine, oisalazine chloroquinine/ 

hydroxychloroquine, penciliamine, aurothiomaiate (intramuscular and oral), azathioprine, 

30 cochicine, corticosteroids (oral, inhaled and local injection), beta-2 adrenoreceptor agonists 

(salbutamol, tcrbutaline, salmeteral), xanthines (theophylline, aminophylline), cromoglycate, 

nedocromil, ketotifen, ipratropium and oxitropium, cyclosporin, FK506, rapamycin, 

mycophenolate mofetil, leflunomide, NSAIDs, for example, ibuprofen, corticosteroids such 

as prednisolone, phosphodiesterase inhibitors, adcnsosinc agonists, antithrombotic agents, 
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complement inhibitors, adrenergic agents, agents which interfere with signalling by 

proinflammatory cytokines such as TNF or IL-1 (e.g., NIK, IKK, p38 or MAP kinase 

inhibitors), IL-1 converting enzyme inhibitors, T-cell signalling inhibitors such as kinase 

inhibitors, metalloproteinase inhibitors, sulfasalazine, 6-mercaptopurines, angiotensin 

5 converting enzyme inhibitors, soluble cytokine receptors and derivatives thereof (e.g. soluble 

p55 or p75 TNF receptors and the derivatives p75TNFRIgG (ctanercept) and p55TNFRIgG 

(Lenercept), sIL-lRI, slL-lRII, sIL-6R% antiinflammatory cytokines (e.g. IL-4, IL-IO, IL-11, 

IL-13 and TGF ), celecoxib, folic acid, hydroxychloroquine sulfate, rofecoxib, etanercept, 

infliximab, adalimumab, certolizumab, tocilizumab, abatacept, naproxen, valdecoxib, 

J 0 sulfasalazine, methylprednisolone, meloxicam, methylprednisolone acetate, gold sodium 

thiomalate, aspirin, triamcinolone acetonide, propoxyphene napsylate/apap, folate, 

nabumetone, diclofenac, piroxicam, etodolac, diclofenac sodium, oxaprozin, oxycodone HCl, 

hydrocodone bitartrate/apap, diclofenac sodium/misoprostol, fentanyl, anakinra, tramadol 

HC1, salsalate, sulindac, cyanocobalamin/fa/pyridoxine, acetaminophen, alendronate sodium, 

15 prednisolone, cortisone, betamethasone, morphine sulfate, lidocaine hydrochloride, 

indomethacin, glucosamine sulf/chondroitin, amitriptyline HCl, sulfadiazine, oxycodone 

HCI/acetaminophen, olopatadinc HCl misoprostol, naproxen sodium, omeprazole, 

cyclophosphamide, rituximab, TL-] TRAP, MRA, CTLA4-IG, IL-18 BP, anti-lL-12, Anti-

1LI5, BIRB-796, SC10-469, VX-702, AMG-548, VX-740, Roflumiiast, IC-485, CDC-801, 

20 S1P1 agonists (such as FTY720), PKC family inhibitors (such as Ruboxistaurin or AEB-071) 

and Mesopram. In certain embodiments, combinations include methotrexate or leflunomide 

and in moderate or severe rheumatoid arthritis cases, cyclosporine and anti-TNF antibodies as 

noted above. 

Non-limiting examples of therapeutic agents for inflammatory bowel disease with 

25 which a compound of Formula (I) of the invention may be co-administered include the 

following: budenosidc; epidermal growth factor; corticosteroids; cyclosporin, sulfasalazine; 

aminosalicylates; 6-mercaptopurine; azathioprine; metronidazole; lipoxygenase inhibitors; 

mesalamine; olsalazine; balsalazide; antioxidants; thromboxane inhibitors; IL-1 receptor 

antagonists; anti-IL-1 monoclonal antibodies; anti-IL-6 monoclonal antibodies; growth 

30 factors; elastase inhibitors; pyridinyl-imidazoie compounds; antibodies to or antagonists of 

other human cytokines or growth factors, for example, TNF, .LT, IL-1,1L-2,1L-6, IL-7,1L-8, 

IL-12, IL-15, IL-16,1L-23, EMAP-II, GM-CSF, FGF, and PDGF; cell surface molecules 

such as CD2, CD3, CD4, CDS, CD25, CD28, CD30, CD40, CD45, CD69, CD90 or their 
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ligands; methotrexate; eyclosporine; FK506; rapamycin; myeophenolate mofetil; leflunomide; 

NSAIDs, for example, ibuprofen; corticosteroids such as prednisolone; phosphodiesterase 

inhibitors; adenosine agonists; antithrombotic agents; complement inhibitors; adrenergic 

agents; agents which interfere with signalling by proinflammatory cytokines such as TNF 

5 orlL-i (e.g. NIK, IKK, or MAP kinase inhibitors); IL-1 converting enzyme inhibitors; 

TNF converting enzyme inhibitors; T-cell signalling inhibitors such as kinase inhibitors; 

metalloproteinase inhibitors; sulfasalazine; azathioprine; 6-mercaptopurincs; angiotensin 

converting enzyme inhibitors; soluble cytokine receptors and derivatives thereof (e.g. soluble 

p55 or p75 TNF receptors, sIL-lRI, sIL-lRII, sJL-6R) and antiinflammatory cytokines (e.g. 

10 IL-4, IL-J0, I L-11,1L-13 and TGF ). Preferred examples of therapeutic agents for Crohn's 

disease with which a compound of Formula (I) can be combined include the following: TNF 

antagonists, for example, anti-TNF antibodies, D2E7 (adalimumab), CA2 (infliximab), CDP 

571, TNFR-Ig constructs, (p75TNFRIgG (etanercept) and p55TNFRIgG (LENERCEPTJM) 

inhibitors and PDE4 inhibitors. A compound of Formula (I) can be combined with 

15 corticosteroids, for example, budenosidc and dexamethasone; sulfasalazine, 5-aminosalicylic 

acid; olsalazine; and agents which interfere with synthesis or action, of proinflammatory 

cytokines such as IL-1, for example, IL-1 converting enzyme inhibitors and. IL-lra; T cell 

signaling inhibitors, for example, tyrosine kinase inhibitors; 6-mercaptopurine; JL-11; 

mesalamine; prednisone; azathioprine; mercaptopurine; infliximab; methylprednisolone 

20 sodium succinate; diphenoxylate/atrop sulfate; loperamide hydrochloride; methotrexate; 

omeprazole; folate; ciprofloxacin/dextrose-water; hydrocodone bitartrate/apap; tetracycline 

hydrochloride; fluocinonide; metronidazole; thimerosaJ/boric acid; cholestyramine/sucrose; 

ciprofloxacin hydrochloride; hyoscyamine sulfate; meperidine hydrochloride; midazolam 

hydrochloride; oxycodone HCl/acetaminophen; promethazine hydrochloride; sodium 

25 phosphate; sulfamethoxazole/trimethoprim; celecoxib; polycarbophil; propoxyphene 

napsylate; hydrocortisone; multivitamins; balsalazide disodium; codeine phosphate/apap; 

colesevelam HCl; cyanocobalamin; folic acid; levofloxacin; methylprednisolone; 

natalizumab and interferon-gamma. 

Non-limiting examples of therapeutic agents for multiple sclerosis with which a 

30 compound of Formula (I) may be co-administered include the following: corticosteroids; 

prednisolone; methylprednisolone; azathioprine; cyclophosphamide; cyclosporinc; 

methotrexate; 4-aminopyridine; tizanidine; interferon- 1a. (AVONEX^; Biogen); interferon-

lb (BETASERON''; Cbiron/Berlex); interferon -n.3) (Interferon Sciences/Fujimoto), 

interferon- (Alfa Wassermann/J&J), interferon 1A-IF (Serono/lnhale Therapeutics), 
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Peginterferon 2b (Enzon/Schering-Plough), Copolymer 1 (Cop-1; COPAXONE®; leva 

Pharmaceutical Industries, Inc.); hyperbaric oxygen; intravenous immunoglobulin; cladribine; 

antibodies to or antagonists of other human cytokines or growth factors and their receptors, 

for example, TNF, LT, IL-1, IL-2, IL-6, IL-7, IL-8, IL-12, IL-23, IL-I5, IL-16, EMAP-II, 

5 GM-CSF, FGF, and PDGF. A compound of Formula (I) can be combined with antibodies to 

cell surface molecules such as CD2, CD3, CD4, CDS, CD19, CD20, CD25, CD28, CD30, 

CD40, CD45, CD69, CD8Q, CD86, CD90 or their ligands. A compound of Formula (I) may 

also be combined with agents such as methotrexate, cyclosporine, FK506, rapamycin, 

mycophenolate mofetil, leflunomide, an SIP 1 agonist, NSAIDs, for example, ibuprofen, 

10 corticosteroids such as prednisolone, phosphodiesterase inhibitors, adensosinc agonists, 

antithrombotic agents, complement inhibitors, adrenergic agents, agents which interfere with 

signalling by proinflammatory cytokines such as TNF or IL-1 (e.g., NIK, IKK, p38 or 

MAP kinase inhibitors), IL-1 converting enzyme inhibitors, TACE inhibitors, T-cell 

signaling inhibitors such as kinase inhibitors, mctalloproteinase inhibitors, sulfasalazine, 

1.5 azathioprine, 6-mercaptopurines, angiotensin converting enzyme inhibitors, soluble cytokine 

receptors and. derivatives thereof (e.g. soluble p55 or p75 TNF receptors, sIL-IRT, sIL-lRIT, 

sIL-6R) and antiinflammatory cytokines (e.g. IL-4, IL-10, IL-13 and TGF ). 

A compound of Formula (1) may also be co-administered with agents, such as 

alemtuzumab, dronabinol, daclizumab, mitoxantrone, xaliproden hydrochloride, fampridme, 

20 glatiramer acetate, natalizumab, sinnabidoi, -immunokine NNS03, A.BR-215062, 

AnergiX.MS, chemokine receptor antagonists, BBR-2778, calagualine, CPI-1189, LEM 

(liposome encapsulated mitoxantrone), THC.CBD (cannabinoid agonist), MBP-8298, 

mesopram (PDE4 inhibitor), MNA-715, anti-IL-6 receptor antibody, neurovax, pirfenidone 

allotrap 1258 (RDP-1258), sTNF-Rl, talampanel, teriflunomide, TGF-beta2, tiplimotidc, 

25 VLA-4 antagonists (for example, TR-14035, VLA4 Ultrahaler, Antegran-ELAN/Biogen), 

interferon gamm.a antagonists and IL-4 agonists. 

Non-limiting examples of therapeutic agents for ankylosing spondylitis with which a 

compound of Formula (1) can be co-administered include the following: ibuprofen, 

diclofenac, misoprostol, naproxen, meloxicam, indomcthacin, diclofenac, ceiecoxib, 

30 rofecoxib, sulfasalazine, methotrexate, azathioprine, minocyclin, prednisone, and anti-TNF 

antibodies, D2E7 (HUMIRA®), CA2 (infliximab), CDP 571, TNFR-Ig constructs, 

(P75TNFRlgG (ENBREL®) and p55TNFRTgG (LENERCEPT®). 

Non-limiting examples of therapeutic agents for asthma with which a compound of 

Formula (I) may be co-administered include the following: albuterol, salmeterol/fluticasone, 
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montelulcast sodium, fluticasone propionate, budcsonide, prednisone, salmeteroi xinafoate, 

lcvalbuterol HCl, albuterol sulfate/ipratropium, prednisolone sodium phosphate, 

triamcinolone acetonide, beclomethasonc dipropionate, ipratropium bromide, azithromycin, 

pirbuterol acetate, prednisolone, theophylline anhydrous, methylprednisolone sodium 

5 succinate, clarithromycin, zafiriukast, formoterol fumarate, influenza vims vaccine, 

amoxicillin trihydrate, flunisolidc, allergy injection, cromolyn sodium, fexofenadine 

hydrochloride, flunisolide/menthol, amoxicillin/clavulanate, Ievofloxacin, inhaler assist 

device, guaifenesin, dexamethasone sodium phosphate, moxifioxacin HCl, doxycycline 

hyclate, guaifencsin/d-methorphan, p-cphcdrinc/cod/chlorphcnir, gatifloxacin, cetirizine 

10 hydrochloride, mometasone furoatc, salmeteroi xinafoate, benzonatate, cephalexin, 

pe/hydrocodone/chlorphenir, cetirizine HCl/pseudoephed, phenylephrine/cod/promethazine, 

codeine/promethazine, cefprozil, dexamethasone, guaifenesin/pseudoephedrine, 

chlorpheniramine/hydrocodone, nedocromil sodium, terbutaiine sulfate, epinephrine, 

methylprednisolone, anti-IL-13 antibody, and mctaprotcrenol sulfate. 

15 Non-limiting examples of therapeutic agents for COPD with which a compound of 

Formula (I) may be co-administered include the following: albuterol sulfate/ipratropium, 

ipratropium bromide, salmeterol/fluticasone, albuterol, salmeteroi xinafoate, fluticasone 

propionate, prednisone, theophylline anhydrous, methylprednisolone sodium succinate, 

montelulcast sodium, budcsonide, formoterol fumarate, triamcinolone acetonide, Ievofloxacin, 

20 guaifenesin, azithromycin, beclomethasonc dipropionate, levalbuterol HCl, flunisolidc, 

ceftriaxone sodium, amoxicillin trihydrate, gatifloxacin, zafiriukast, amoxicillin/clavulanate, 

flunisolide/menthol, chlorpheniramine/hydrocodone, metaprotcrenol sulfate, 

methylprednisolone, mometasone furoatc, p-ephedrine/cod/chlorphenir, pirbuterol acetate, p-
ephedrine/loratadine, terbutaiine sulfate, tiotropium bromide, (R,.R)-formoterol, TgAAT, 

25 cilomilast and roflumilast. 

Non-limiting examples of therapeutic agents for psoriasis with which a compound of 

Formula ([) may be co-administered include the following: calcipotriene, clobctasol 

propionate, triamcinolone acetonide, halobetasol propionate, tazarotene, methotrexate, 

fluocinonidc, betamethasone diprop augmented, fluocinolone acetonide, acitretin, tar 

30 shampoo, betamethasone valerate, mometasone furoate, ketoconazole, 

pramoxine/fluocinolone, hydrocortisone valerate, flurandrenolidc, urea, betamethasone, 

clobetasol propionate/emoll, fluticasone propionate, azithromycin, hydrocortisone, 

moisturizing formula, folic acid, desonide, pimecrolimus, coal tar, diflorasone diacetate, 

etanercept folate, lactic acid, methoxsalen, hc/bismuth subgal/znox/resor, methylprednisolone 
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acetate, prednisone, sunscreen, halcinonide, salicylic acid, anthralin, clocortolone pivalate, 

coal extract, coal tar/salicylic acid, coal tar/salicylic acid/sulfur, desoximetasonc, diazepam, 

emollient, fluocinonide/emollient, mineral oil/castor oil/na lact, mineral oil/peanut oil, 

petroleum/isopropyl myristate, psoralen, salicylic acid, soap/tribromsalan, thimerosal/boric 

5 acid, celecoxib, infliximab, cyclosporine, alefacept, efalizumab, tacrolimus, pimecrolimus, 

PUVA, UVB, sulfasalazine, ABT-874 and ustekinamab. 

Non-limiting examples of therapeutic agents for psoriatic arthritis with which a 

compound of Formula (f) may be co-administered include the following: methotrexate, 

etanercept, rofecoxib, celecoxib, folic acid, sulfasalazine, naproxen, leflunomide, 

10 methylprednisolone acetate, indomethacin, hydroxychloroquine sulfate, prednisone, sulindac, 

betamethasone diprop augmented, infliximab, methotrexate, folate, triamcinolone acetonide, 

diclofenac, dimethylsulfoxide, piroxicam, diclofenac sodium, ketoprofen, meloxicam. 

methylprednisolone, nabumetone, tolmetin sodium, calcipotriene, cyclosporine, diclofenac 

sodium/misoprostol, fluocinonide, glucosamine sulfate, gold sodium thiomalate, 

15 hydrocodone bitartrate/apap, ibuprofen, riscdronate sodium, sulfadiazine, thioguanine, 

valdecoxib, alefacept, D2E7 (adaiimumab), and efalizumab. 

Preferred examples of therapeutic agents for SLE (Lupus) with which a compound of 

Formula (I) may be co-administered include the following: NSATDS, for example, diclofenac, 

naproxen, ibuprofen, piroxicam, indomethacin; COX2 inhibitors, for example, celecoxib, 

20 rofccoxib, valdecoxib; anti-malarials, for example, hydroxychloroquine; steroids, for example, 

prednisone, prednisolone, budenoside, dexamethasone; cytotoxics, for example, azathioprine, 

cyclophosphamide, mycophenolate mofetil, methotrexate; inhibitors of PDE4 or purine 

synthesis inhibitor, for example Cellcept®. A compound of Formula (1) may also be 

combined with agents such as sulfasalazine, 5-aminosalicylic acid, olsalazine, Imuran® and 

25 agents which interfere with synthesis, production or action of proinflammatory cytokines 

such as 1L-1, for example, caspasc inhibitors like IL-1 converting enzyme inhibitors and 

IL-lra. A compound of Formula (I) may also be used with T ceJl signaling inhibitors, for 

example, tyrosine kinase inhibitors: or molecules that target T cell activation, molecules, for 

example, CTLA-4-lgG or anti-B7 family antibodies, anti-PD-1 family antibodies. A 

30 compound of Formula (I) can be combined with IL-11 or anti-cytokme antibodies, for 

example, fonotolizumab (anti-IFNg antibody), or anti-rcccptor receptor antibodies, for 

example, anti-IL-6 receptor antibody and antibodies to B-cell surface molecules. A 

compound of Formula (I) may also be used with L.TP 394 (abetimus), agents that deplete or 

inactivate 8-cells, for example, Rituximab (anti-CD20 antibody), lymphostat-B (anti-BlyS 
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antibody), TNF antagonists, for example, anti-TNF antibodies, D2E7 (adalimumab), CA2 

(infliximab), CDP 571, TNFR-Ig constructs, (p75TNFRJgG (etanercept) and p55TNFRIgG 
(LENERCEPT™). 

The compounds of the invention can also be co-administered with a therapeutically 

5 effective amount of one or more agents used in the prevention or treatment of AIDS, where 

examples of the agents include, HIV reverse transcriptase inhibitors, HIV protease inhibitors, 

immunomoduiators, and other retroviral drugs. Examples of reverse transcriptase inhibitors 

include, but are not limited to, abacavir, adefovir, didanosine, dipivoxil delavirdinc, efavirenz, 

emtricitabine, lamiwdine, nevirapine, riipivirine, stavudine, tenofovir, zalcitahine. and 

10 zidovudine. Examples of protease inhibitors include, but are not limited to, amprcnavir, 

atazanavir, darunavir, indinavir, fosamprenavir, lopinavir, nelfinavir, ritonavir, saquinavir, 

and tipranavir. Examples of other retroviral drugs include, but are not limited to, elvitegravir, 

enfuvirtide, maraviroc and. raltegravir. 

The compounds of the invention can be co-administered with, a therapeutically 

15 effective amount of one or more agents to prevent or treat type II diabetes, hepatic steatosis, 

insulin resistance, metabolic syndrome and related disorders, where examples of the agents 

include, but are not limited to, insulin and insulins that have been modified to improve the 

duration of action in the body; agents that stimulate insulin secretion such as acetohexamide, 

chlorpropamide, glyburidc, glimepiride, glipizide, glicazide, glycopyramidc, giiquidonc, 

20 rapaglinide, natagiinide, tolazamide and tolbutamide; agents that are glucagon-]ike peptide 

agonists such as exanatide, liraglutide and taspoglutide; agents that inhibit dipeptidyl-

peptidase IV such, as vildagliptin, sitagliptin, saxagliptin, linagliptin, allogliptin and 

septagliptin; agents that bind to the peroxisome proliferator-activated receptor gamma such as 

rosiglitazone and pioglitazone; agents that decrease insulin resistance such as metformin; 

25 agents that reduce glucose absorbance in the small intestine such as acarbose, miglitol and 

vogiibose. 

The compounds of the invention can be co-administered, with a therapeutically 

effective amount of one or more agents to prevent or treat acute kidney disorders and chronic 

kidney diseases, where examples of the agents include, but are not limited to, dopamine, 

30 diuretics such as furosemide, bumetanide, thiazide and the like, mannitol, calcium gluconate, 

sodium bicarbonate, albuterol, paricalcitol, doxercalciferol, cinacalcet and bardoxalone 

methyl. 

The compounds of the invention can be co-administered with a therapeutically 

effective amount of one or more agents to a male subject to provide for male contraception. 
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The following Examples may be used for illustrative purposes and should not be 

deemed, to narrow the scope of the invention. 

Examples 

Example 1 

5 6-methyl-4-(2-phenoxyphenyl)-l,6-dihydro-7H-pyrrolo[2}3-c]pyridin-7-one 

Example ia 

(E)-2-(5-bromo-2-methoxy-3-nitropyridin-4-yI)-N,N-dim.ethyl.cthcnamine 

5-Bromo-2-methoxy-4-methyl-3-nitropyridine (15.0 g, 60.7 mmol) was dissolved in 

dimethylformamide (300 mL), and lithium methanolate (6.07 inL, 6.07 mmol, 1 M) was 

10 added. The reaction mixture was heated to 100 °C. To this mixture was added 1,1-

dimethoxy-N,N-dimethylmethanamine (64.5 mL, 486 mmol) over 10 minutes. The reaction 

mixture was stirred at 95 °C for 16 hours. The reaction mixture was cooled to room 

temperature and water was added carefully (300 mL. exothermic). The resulting precipitate 

was collected by vacuum filtration, washed with water, and dried to provide the title 

15 compound (13.9 g. 45.9 mmol, 76 % yield). 

Example lb 

4-bromo-7-methoxy-l H-pyrroio[2,3-c]pyridine 

Example la (13.9 g, 45.8 mmol) and ethyl acetate (.150 mL) were added to Ra-Ni 

2800 (pre-washed with ethanol), water slurry (6.9 g, 118 mmol) in a stainless steel pressure 

20 bottle and stirred for 30 minutes at 30 psi and room temperature. The reaction mixture was 

filtered, and concentrated. The residue was triturated with dichlorom.eth.ane, and the solid 

filtered to provide the title compound (5.82 g). The mother liquor was evaporated and the 

residue triturated again with dichloromethane and filtered to provide an additional 1.63 g of 

the title compound. Total yield = 7.45 g, 72% yield. 

25 Example lc 

4~bromo-7-methoxy-1 -tosyl-1 H-pyrrolo[2,3-c]pyridine 

A solution of Example 1b (7.42 g, 32.7 mmol) in dimethylformamide (235 mL) was 

stirred at room temperature. To this solution was added sodium hydride (1.18 g, 1.96 g of 

60% dispersion in oil, 49.0 mmol), and the reaction mixture was stirred for 10 min. P-

30 toluenesulfonyl chloride (9.35 g, 49.0 mmol) was then added portion-wise, and the mixture 

was stirred at room temperature under nitrogen for 16 hours. The reaction mixture was 

quenched carefully with water and the resulting beige solid collected by vacuum filtration on 
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a Buchner funnel, and washed with water. The solid was collected and dried in a vacuum 

oven at 50 °C to provide 12.4 g (100%) of the title compound. 

Example Id 

4-bi"omo-l-tosyMH-pyrrolo[2,3-c]pyridin-7(6H)-one 

5 A solution of Example 1c (12.4 g, 32.6 mmol) in dioxane (140 mL) was stirred at 

room temperature. To this solution, was added 4M HCl in dioxane (140 mL). The reaction 

mixture was stirred at 40 °C for 1.6 hours. The reaction mixture was cooled to room 

temperature and concentrated. The residue was triturated with diethyiether, filtered, and 

rinsed with additional diethyiether and dried to provide the title compound (11.23 g, 30.6 

10 mmol, 94 % yield) as a beige solid. 

Example le 

4-bromO'6-m.ethyl-l-tosyLlH-pyiTolo[2,3-cjpyridin-7(6H)-one 

Sodium hydride (0.875 g, 36.5 mmol, 1.46 g of a 60% in oil dispersion) was added to 

a stirring solution of Example 1 d (11.2 g, 30.4 mmol) in dimethylformamide (217 mL) under 

J 5 nitrogen. After 30 minutes, iod.ometh.ane (2.27 mL, 36.5 mmol) was added and the solution 

was stirred at room temperature for 3 h. Upon addition of water (250 mL) a precipitate 

formed. The precipitate was collected by vacuum filtration, rinsed with water (50 mL) and 

dried in a vacuum oven at 55 °C overnight to provide 11.2 g of the title compound (96%). 

Example If 

20 6-methyl-4-(2-phenoxyph.enyl)-l,6-dibydro-7H-pyrrolo[2,3-c]pyridin-7~onc 

A mixture of Example le (152 mg, 0.40 mmol), 2-phenoxyphenylboronic acid (0.111 

g, 0.520 mmol, 1.3 equivalents), Pd(PPh3)4 (0.023 g, 5 mol%) and cesium fluoride (0.182 g, 

1.2 mmol) in DME (3 mL) and methanol (1.5 ml) was heated under microwave condition 

(120 °C, 30 minutes). To this mixture was added potassium carbonate (0.055 g, 0.40 mmol) 

25 and water (1 mL) and the reaction mixture was reheated in the microwave oven at 120 °C for 

another 2 hours. The organic layer was separated and purified by flash chromatography 

(silica gel, ethyl acetate). The resulting material, was triturated with acetone and filtered to 

provide 0.075 g of the title compound (59%). ]H NMR (500 MHz, DMSCWg) 8 3.50 (s, 3 H), 

6.21-6.23 (m, 1 H), 6.88 (d, 3=7.62 Hz, 2 H), 6.99-7.04 (m, 2 H), 7.24-7.30 (m, 5 H), 7.36-

30 7.40 (m, 1 H), 7.50 (dd, J=7.48, 1.68 Hz, 1H), 11.98 (s, 1 H). MS (ESI+) m/z 317 (M+H)f. 

Example 2 

6-methyl-4-(5-nitro-2-phenoxyphenyl)-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 2a 
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4-(2-f]uoro-5-nitrophenyl)-6-methyl-l-tosyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Method A: 
Example 1c (0.687 g, 1.802 mmol), 2-fluoro-5-nitrophenylboromc acid (0.500 g, 2.70 

mmol), Pd(PPh.3).4 (0.104 g, 0.090 mmol) and sodium carbonate (2.70 mL, 5.41 mmol) were 

5 combined in DME (7 mL) and water (7 mL) in a 20 mL microwave tube, sealed, sparged 

with nitrogen and. heated under microwave at 120 °C for 30 minutes. The mixture was 

partitioned between EtAOc and water. The organic layer was washed with brine, dried 

(Na2S04), filtered and concentrated. The crude product was purified by flash chromatography 

(silica gel, 0-100% ethyl acetate in hexanes) to provide 0.41 g (52%) of the title compound. 

10 Method B: 

Example le (6.00 g, 15.7 mmol), 2-fluoro-5-nitrophenylboronic acid (5.82 g, 3.1.5 

mmol), Pd(PPh;04 (0.909 g, 0.787 mmol) and sodium carbonate (3.34 g, 31.5 mmol) were 

combined in toluene (60 mL), ethanol (15 mL) and water (15 mL) and the mixture was 

degassed and left under nitrogen. The reaction mixture was heated at 90 °C overnight, and 

15 then cooled to room temperature. The mixture was partitioned between ethyl acetate and 

water. The organic layer was washed with brine, dried (MgSO.4), filtered and concentrated. 

The crude product was purified by flash chromatography (silica gel, 20-50% ethyl acetate in 

hexanes) to provide 6.95 g (61%) of the title compound. 

Example 2b 

20 6-methyl-4-(5-nitro-2-phenoxyphenyl)-l,6-dihydro-7H-pyrrolo[2,3-c]pyri.din-7-one 

Phenol (0.094 g, 0.997 mmol), Example 2a (0.4 g, 0.906 mmol) and cesium, carbonate 

(0.325 g, 0.997 mmol) were combined in DM.SO (4.53 mL) and heated at 100 °C for 2 hours. 

The reaction mixture was partitioned between ethyl acetate and water and pH was adjusted to 

pH 7. The organic layer was washed with brine, dried (Na2S04), filtered and concentrated. 

25 Purification by flash chromatography (silica gel, 0-4 % methanol in dichloromethane) 

afforded 0.28 g (84%) of the title compound. !H NMR (300 MHz, DMSCM6) 5 3.57 (s, 3 H) 

6.28 - 6.34 (m, 1 H) 6.98 (d,J=9.12Hz, 1 H) 7.16 (d, 3=7.54 Hz, 2 H) 7.21 -7.32(m,2H) 

7.40 - 7.49 (m, 3 H) 8.22 (dd, J 9.12. 2.78 Hz, 1 H) 8.32 (d, J=2.78 Hz, I H) 12.07 - 12.11 

(m, 1 H). MS (ESI+) m/z 362 [M+H]'r 

30 Exarnplc3 

4-(5-amino-2-phenoxyph.enyl)-6-methyl-l,6-dihydro-7H-pyrroio[2,3-c]pyridin-7-one 

Example 2b (0.25 g, 0.692 mmol), iron powder (0.193 g, 3.46 mmol), and ammonium 

chloride (0.056 g, 1.038 mmol) were combined in tetrahydrofuran (6 mL), ethanol (6 mL) 
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and water (2 mL). The mixture was heated at 95 °C with vigorous stirring for 1.5 hours. The 

reaction mixture was cooled to room temperature and filtered through a plug of Cclite to 

remove solids. The plug was rinsed repeatedly with methanol and tetrahydrofuran. The 

filtrate was concentrated and the residue partitioned between ethyl acetate and water. The 

5 ethyl acetate layer was washed with brine, dried (Na2SC>4), filtered, and concentrated. The 

residue was purified by flash chromatography (silica gel, 1-4 % methanol in dichloromethane) 

to afford 0.21 g (82 %) of the title compound. !H NMR (300 MHz, DMSCM6) 6 3.43 (s, 3 H) 

5.07 (s, 2 H) 6.22 - 6.25 (m, 1 H) 6.59 (dd, >8.48, 2.71 Hz, 1 H) 6.68 (d, >7.80 Hz, 2 H) 

6.74 (d, >2.71 Hz, 1 H) 6.80 - 6.88 (m, 2 H) 7.11 - 7.19 (m, 3 H) 7.24 (t, >2.71 Hz, 1 H) 

10 11.91 (s, 1 H). MS (ESI+) m/z 362 [M+Hf. 

Example 4 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroJo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyl]methanesulfonamide 

Method. A: 

15 To a solution of Example 3 (0.125 g, 0.377 mmol) and triethylaminc (0.131 mL, 

0.943 mmol) in dichloromethane (3.0 mL) was added dropwise methanesulfonyl chloride 

(0.064 mL, 0.830 mmol). The reaction mixture was stirred for 2 hours at ambient 

temperature and. then concentrated. The residue was dissolved in a mixture of dioxane (5 mL) 

and 1M sodium hydroxide (2 mL) and heated for 1. hour at 90 °C. The reaction mixture was 

20 cooled and diluted with ethyl acetate, brought to pH 7 with 1 M HCl and partitioned. The 

organic layer was washed with brine, dried (Na2S04), filtered, and concentrated. The residue 

was purified by flash chromatography (silica, gel, 0-4 % methanol in dichloromethane) to 

afford 0.20 g (77 %) of the title compound. ]H NMR (300 MHz. DMSO-<&) 5 3.02 (s, 3 H) 

3.48 (s, 3 H) 6.23 - 6.30 (m, 1 H) 6.85 (d, >7.46 Hz, 2 H) 6.99 (t, >7.29 Hz, J H) 7.04 (d, 

25 J=8.82 Hz, 1 H) 7.20 - 7.29 (m, 5 H) 7.39 (d, >2.71 Hz, 1 H) 9.72 (s, 1 H) 12.01 (s, 1 H). 

MS (ES1+) mix 410 [M+H]f. 

Method B: 

The product of Example 7d (1.127 g, 2 mmol), potassium hydroxide (1.82 g, 52.5 

mmol) and cetyltrimethylammonium bromide (0.036 g, 0.100 mmol) were combined in 

30 tetrahydrofuran (15.00 mL) and water (5.00 mL) and the mixture heated at 100 °C for 14 

hours. The reaction mixture was partitioned between equal, volumes of EtOAc and water and 

the pH was adjusted to pH 7 by carcful addition of concentrated HCl. The organic layer was 

separated, washed three times with saturated brine, dried (Na2S04) and concentrated. 

Purification by trituration in dichloromethane afforded the title compound (0.76 g, 93%). 
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Example 5 

2,2,2-trifluoro-N-[3-(6-methyl-7~oxo-6,7-dihydro-lB~pyrrolo[2,3-c]pyri.din-4~yl)~4-

phenoxyphenyljcthanesulfonamidc 

To a solution of Example 3 (0.05 g, 0.151 mmol) and triethylamine (0.053 mL, 0.377 

5 mmol) in dichloromethane (1.0 mL) was added dropwise 2,2,2-trifluoroethanesulfonyl 

chloride (0.036 g, 0.196 mmol). The reaction mixture was stirred for 1 hour at room 

temperature and. then purified by flash chromatography (silica gel, 0-5% methanol in 

dichloromethane) to afford 0.050 g (68 %) of the title compound. *H NMR (300 MHz, 

DMSO-cl6) 8 3.49 (s, 3 H) 4.55 (q, 1=9.91 Hz, 2 H) 6.28 (t, 3=2.38 Hz, 1 H) 6.86 (d, J-7.54 

10 Hz, 2 H) 6.95 - 7.07 (m, 2 B) 7.20 - 7.31 (m, 5 H) 7.40 (d, 3-2.78 Hz, 1 H) 10.43 (s, 1 H) 

12.02 (s, 1 H). MS (APCI+) m/z 478 [M+H]'\ 

Example 6 

N-[3-(6-methyl~7-oxG-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljacetamide 

15 Example 6a 

6-methyJ-4-(4,4,5,5-tetramethyl-I,3,2-dioxaborolan-2-yl)-]~tosyl-lH-pyrroIo[2,3-c]pyridin-

7(6H)-one 

Example le (6.55 g, 17.2 mmol), 4,4,4',4',5,5,5',5'-octamethyl-2,2'~bi(l,3,2-

dioxaborolane) (8.73 g, 34.4 mmol), potassium acetate (3.71 g, 37.8 mmol), 

20 tris(dibenzylideneacetone)dipalladium(0) (0.393 g, 0.430 mmol) and 2-

dicyclohexylphosphino-2\4\6'-triisopropylbiphenyl (X-PHOS, 0.819 g, 1.72 mmol) were 

combined and sparged with argon for 1 hour with stirring. Dioxane (86 mL) was sparged 

with nitrogen for 1 hour, transferred via canula under nitrogen to the solid components, and 

the mixture was heated under argon at 80 °C for 5 hours. The reaction mixture was cooled to 

25 room temperature, partitioned between ethyl acetate and water, and filtered through Celite. 

The ethyl acetate layer was washed twice with brine, dried (Na2S04), filtered and 

concentrated. The residue was purified by chromatography (silica gel, 25-80% ethyl acetate 

in hexane). The resulting material from chromatography was triturated with a minimal 

amount of hexanes (30 mL) and. the particulate solid was collected by filtration, rinsed with a 

30 minimal amount of hexanes and dried to constant mass to afford the title compound (5.4 g, 

73%). 

Example 6b 

N-(3-bromo-4-phenoxyphenyI)acetamide 
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Example 7b (0.2 g, 0.757 mmol), and acetic anhydride (1 mL, 10.60 mmol) were 

combined in a 5 mL microwave tube, sealed and heated under microwave at 100 °C for 30 

minutes. The mixture was conccntrated and the residue was purified by chromatography 

(silica gel, 0-50% ethyl acetate in hexanes) to afford the title compound (0.22 g, 95%). 

5 Example 6c 

N-(3-(6-methyl-7-oxo-]-tosyl-6,7-dihydro-lH-pyrrolo[2,3~c]pyridm-4-yl)-4-

phenoxyphcny!)acetamide 

Example 6a (0.07 g, 0.163 mmol), Example 6b (0.075 g, 0.245 mmol), 

tetrakis(triphenylphosphine)palladium(0) (9.44 mg, 8.17 jimol) and sodium carbonate (2.0 M, 

10 0.245 mL, 0.490 mmol) were combined in DME (0.817 m"L) and water (0.817 mL) in a 5 mL 

microwave tube, sealed, sparged with nitrogen and heated under microwave at 120 °C for 30 

minutes. The mixture was partitioned between ethyl acetatc and water. The organic layer was 

washed with brine, dried (Na2S0.4), filtered and concentrated. Purification by 

chromatography (silica gel, 0-5% methanol in dichloromethane) afforded the title compound 

15 (0.048 g, 56%). 

Example 6d 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljacetamidc 

Example 6c (0.048 g, 0.091 mmol.) and potassium carbonate (0.044 g, 0.3 .18 mmoi) 

20 were combined in methanol (2 mL) and water (0.200 mL) in a 2 mL microwave tube, sealed, 

and heated under microwave at 110 °C for 30 minutes. The reaction mixture was concentrated 

and the residue partitioned between ethyl acetatc and water, adjusting the pi I to 6 with 1M 

HCl. The organic layer was separated and concentrated. Purification by flash chromatography 

(silica gel, 0-4 % methanol in dichloromethane) afforded 0.018 g (53%) of the title compound. 

25 NMR (300 MHz, DMSO-c/6) 5 2.05 (s, 3 H) 3.48 (s, 3 H) 6.25 - 6.30 (m, 1 H) 6.80 (d, 

J=7.46 Hz, 2 H) 6.96 (t, J=7.29 Hz, 1 H) 7.01 (d, J=8.82 Hz, 1 H) 7.18 - 7.31 (m, 4 H) 7.56 

(dd, 1=8.65, 2.54 Hz, 1 H) 7.79 (d, J=2.73 Hz, 1 H) 10.04 (s, 1 H) 11.97 (s, 1 H). MS (ESI+) 

m/z 374 [M+H]\ 

Example 7 

30 N-(3-(6-methyl-l-[(4-methylphenyI)sulfonyl]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-

4-yl}-4_phcnoxyphenyi)methanesulfonamide 

Example 7a 

2-bromo-4-nitro-1 -phenoxybenzene 
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2-Bromo-l-fluoro-4-nitrobenzene (2.5 g, 11.4 mmoi), phenol (1.28 g, 13.6 mmol), 

and cesium carbonate (4.44 g, 13.6 mmoi) were combined in dimethylsulfoxide (140 mL) and 

heated to 110 °C for 1 hour. The reaction mixture was partitioned between ethyl acetate and 

brine. The combined organics were washed, with brine, dried (MgSC^), filtered and 

5 concentrated to afford the title compound. 

Example 7b 

3-hromo-4-ph.enoxyaniline 

Example 7a (3.43 g, 11.7 mmol), iron powder (3.26 g, 58.4 mmol), and ammonium 

chloride (1.25 g, 23.4 mmol) were combined in ethanol (50 mL),tetrahydrofuran (50 mL), 

10 and water (16.7 mL), and heated at 100 °C for 2 hour. The reaction mixture was cooled to 

just below reflux, vacuum filtered through diatomaceous earth, the filter cake washed with 

warm methanol (3x35 mL), and the filtrate concentrated, under reduced pressure. The residue 

was partitioned between saturated aqueous NaHCC>3 and ethyl acetate (3 x 125 mL). The 

combined organics were washed with brine, dried (MgSC^), gravity filtered then 

15 concentrated to afford the title compound. 

Example 7c 

N-(3-bromo-4-phenoxyphcnyl)methanesulfonamid.e 

Example 7b (2.86 g, 10.8 mmol) and triethylamine (6.03 mL, 43.3 mmol) were stirred 

in dichloromethane (48.1 mL) at ambient temperature. Methanesuifonyl chloride (2.53 mL, 

20 32.4 mmol) was added dropwise and the solution stirred at ambient temperature for 1 hour. 

The reaction mixture was concentrated, under reduced pressure, dioxane (24 mL) and sodium 

hydroxide (10 % w/v, 12 mL, 0.427 mmoi) were added, and the solution was heated to 70 °C 

for I h. The solution was neutralized to a pH of 7 with saturated aqueous NH4CI (200 mL). 

The aqueous phase was extracted with ethyl acetate (3x125 mL). The combined organics 

25 were washed with brine, dried (MgSO^, filtered, then concentrated. The residue was 

purified by flash chromatography (silica gel, 0-25% ethyl acetate/hexane gradient,) to afford 

the title compound. 

Example 7d 

N-(3-{6-methyl-l-[(4-methylphenyl)sulfonyl]-7-oxo-6,7-dihydro-lli-pyrrolo[2,3-c]pyridin-

30 4-yl}-4-phenoxyphenyl)methanesulfonamide 

Example 6a (0.670 g, 1.564 mmol), Example 7c (0.562 g, 1.643 mmol), 

tris(dibenzylideneacetone)dipalladium(0) (0.036 g, 0.039 mmol), J ,3,5,7-tetramethyl-6-
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phenyl-2,4,8-trioxa-6-phosphaadam.ante (0.023 g, 0.078 mmoi) and potassium phosphate 

tribasic (1.03 g, 4.85 mmol) were combined and sparged with argon for 30 minutes. A 

solution of 4:1 dioxane/water (10 mL total volume) was sparged with nitrogen for 30 minutes 

and transferred by syringe into the reaction vessel under argon. The reaction mixture was 

5 stirred at 60 °C for 2 hours, coolcd to room temperature and partitioned between ethyl acetate 

and water. The organic layer was washed with brine, dried (Na2S04), treated with 3-

mercaptopropyl functionaiized silica gel (Aldrich, 538086-1 OOG) for 45 minutes, filtered and 

concentrated. Purification by chromatography (silica gel, 20-100% ethyl acetate in hexanes) 

afforded 0.68 g (74 %) of the title compound. jH NMR (300 MHz, DMS(W6) 8 2.38 (s, 3 H) 

10 3.02 (s, 3 H) 3.38 (s, 3 H) 6.52 (d, J-3.39 Hz, 1 H) 6.82 (d, J=7.80 Hz, 2 H) 6.96 - 7.04 (m, 2 

H) 7.19 - 7.28 (m, 4 H) 7.41 (d, 3=8.14 Hz, 2 H) 7.48 (s, 1 H) 7.89 - 7.97 (m, 3 H) 9.73 (s, 1 

H). MS (ESH-) m/z 564 [M+H]+. 

A mixture of Example 7d (0.113 g, 0.2 mmol) and potassium carbonate (0.111 g, 

0.800 mmol) in methanol (0.9 mL) and water (0.1 mL) was heated at 100 °C for 1 hour. The 

reaction was partitioned between ethyl, acetate and water adjusting the pH to 7. The organic 

layer was separated, dried (Na2S04), filtered and concentrated. The residue was purified by 

20 reverse phase HPLC (CI 8, 10-100 % CH3CN/water (0.1% TFA)) to afford the title 

compound (0.012 g, 14%). 1H NMR (300 MHz, DMSO-c/6) 5 2.99 (s, 3 H) 3.27 (s, 3 H) 3.51 

(s, 3 H) 6.27 - 6.32 (m, 1 H) 6.93 (d, 1=7.80 Hz, 2 H) 6.99 (d, J=8.82 Hz, 1 H) 7.03 - 7.10 (m, 

1 H) 7.25 - 7.34 (m, 4 H) 7.40 (dd, J=8.65, 2.88 Hz, 1 H) 7.55 (d, 1=2.71 Hz, 1 H) 12.0.1 (s, 1 

H). MS (ES1+) m/z 424 [M+H]1'. 

25 Example 9 

ethyl 3~(6-methyl-7~Gxo~6,7~dibydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzoate 

fluorophenylboronic acid (1.04 g, 4.9 mmol), Pd(PPh3)4 (0.20 g, 5 mol%), and sodium 

carbonate (0.742 g, 7.0 mmol) in toluene (12 mL), ethanol (3 mL) and water (3 mL) was 

degassed and stirred under a nitrogen atmosphere. The reaction mixture was heated at 90 °C 

for 24 hours. The reaction mixture was cooicd to room temperature and partitioned between 

15 

Example 8 

N-methyl-N-[3-(6-mcthyl-7-oxo-6,7~dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4' 

phenoxyphenyljmethanesulfonamide 

Example 9a 

ethyl 4-fluoro-3-(6-methyl-7-oxo-l-tosyi-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4 

yl)benzoate 

30 A mixture of Example le (J .33 g, 3.5 mmol), 5-(ethoxycarbonyl)-2-
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water and ethyl acetate. The aqueous layer was extracted with additional ethyl acetate twice. 

The combined organic layers were washed with brine, dried over MgS04, filtered, and 

concentrated. The residue was purified by flash chromatography (silica gel, 20-50% ethyl 

acetate in hexanes) to afford 1.43 g (87%) of the title compound. 

5 Example 9 b 

ethyl 3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzoate 

A mixture of Example 9a (1.43 g, 3.05 mmol), phenol (.0344 g, 3.66 mmol) and 

cesium carbonate (0.995, 3.05 mmoi), in DMSO (15 mL) was heated at 110 °C for 12 hours. 

After cooling to room temperature, the reaction mixture was partitioned between water and 

10 ethyl acetate. The aqueous layer was extracted with additional ethyl acetatc twice. The 

combined organic layers were washed with brine, dried over MgSC>4, filtered, and 

conccntratcd. The residue was purified by flash, chromatography (silica gel, 30-80% ethyl 

acetate/hex an e) to afford 0.85 g (72%) of the title compound. JH NMR (500 MHz, DMSO-

d6) 5 1.31 (t, >7.02 Hz, 3H), 3.55 (s, 3H), 4.32 (q, J=7.22 Hz, 2H), 6.23 (t, >2.29 Bz,IH), 

15 6.97 (d, J=8.54 Hz, 1.H), 7.06 (d, >8.24 Hz, 2H), 7.17 (t, >=7.32 Hz, IH), 7.28 (t, >2.75 

Hz,Hi), 7.36-7.51 (m, 3H), 7.94 (dd, J=8.7, 2.29 Hz, IH), 8.04 (d, J=2.14 Hz, IH), 12.02 (s, 

1 H). MS (ESI+) m/z 389.2 (M+H)'. 

Example 10 

3-(6-methyl-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzoic acid 

20 A mixture of Example 9b (0.23 g, 0.59 mmol) and sodium hydroxide (0.89 mL of 2.0 

M aqueous solution) in dioxane (10 mL) was heated at 60 °C for 2 hours. The reaction 

mixture was cooled to room temperature and poured into water (100 mL). After addition of 

concentrated HCl (5 mL), the mixture was extracted with ethyl acetate (3 x 40 mL). The 

combined organic layers were washed with brine, dried over MgS04, filtered, and 

25 concentrated to afford 0.21 g (98 %) of the title compound. 1H NMR (500 MHz, DMSO^/c) 

8 3.55 (s, 3H), 6.24-6.25 (m,1H), 6.94 (d, >8.54 Hz, IH), 7.05 (d, J=7.63 Hz, 2H), 7.16 (t, 

>7.32 Hz, IH), 7.27 (t, 1=2.9 Hz,lH), 7,35-7.40 (m, 3H), 7.92 (dd, 3=8.7, 2.29 Hz, IH), 8,04 

(d, >2.14 Hz, IH), 12.03 (s, 1 H). MS (ESI+) m/z 361.2 (M+H)". 

Example 11 

30 N-[3-(6-methyl-7-oxo-6,7-di.hydro-lH-pyrroio[2,3-c]pyridin-4~yl)-4-(pyridin-3-

yloxy)phenyl]methanesulfonamide 

Example 11a 

6-methy]-4-(5-nitro-2-(pyridin-3-yloxy)phenyi)-1H-pyrrolo[2,3-c]pyridin-7(6H)-one 
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Example J la was prepared according to the procedure used for the preparation of 

Example 2b, substituting pyridin-3-ol for phenol, to provide the title compound. 

Example 1 lb 

4-(5-amino-2-(pyridin-3-yloxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

5 Example 1 lb was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 1 la for Example 2b, to provide the title compound. 

Example 11c 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(pyridin-3-

y I oxy)pheny Ijmeth ancsu 1 fon am ide 

] 0 Example 11 c was prepared according to the procedure used in method A of Example 

4, substituting Example 1 lb for Example 3, and purified by Preparative HPLC (C18, 10-

100% acetonitrile in 0.1 % TF A/water) to provide the TFA salt of the title compound. ]H 

NMR (300 MHz, DMSO-cfc) 5 3.49 (s, 3H), 3.05 (s, 3H), 6.25 (dd, J = 2.8, 1.9 Hz, IH), 7.16 

(d, J ~ 8.7 Hz, IH), 7.34 - 7.2.1 (m, 5H), 7.40 (d, J - 2.6 Hz, IH), 8.23 - 8.16 (m, 2H), 9.80 (s, 

15 IH), 12.02 (bs, IH). MS (ESI+) m/z 411.1 (M+H)T. 

Example 12 

6-methyl-4-[2-(morpholin-4-ylmethyl)phcnyl]-l,6-dihydro-7H-pyn-olo[2,3-cJpyridin-7-one 

Example 12 was prepared according to the procedure used for the preparation of 

Example If, substituting 2-(morpholinomethyl)phenylboronic acid for 2-

20 phenoxyphenylboronic acid, followed by purification by preparative HPLC (CI 8, 10-100% 

acetonitrile in 0.1% TFA in water), to provide the TFA salt of the title compound. {H NMR 

(500 MHz, DMSC)-d6) 5 2.85 (br, 2H), 3.09 (br, 2H), 3.56 (s, 3H), 3.74 (br, 2H), 4.26 (br, 

2H), 5.89-5.90 (m, IH), 7.20 (sJH), 7.29 (t, J=2.75 Hz, IH), 7.39-7.43 (m, IH), 7.53-7.55 (m, 

2H), 7.75-7.77 (m, 1H),9.73 (br, IH), 12.12 (s, IH). MS (ESI+) m/z 324.0 (M+H)1. 

25 Example 13 

N-ethyl-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzamidc 

Example 13a 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzoyl chloride 

A solution of Example 10 (0.24 g, 0.67 mmol) in dichloromethane (10 mL) was 

30 treated with oxalyl chloride (0.3 7g, 1.33 mmol) and dimethylformamide (5 mg, 10 mol %). 

The reaction mixture was stirred at room temperature for 2 hours. The solvent was removed 

under reduced pressure to afford the title compound (0.25 g, quantitative). 

Example 13b 

N-ethyl-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phcnoxybenzamide 
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A solution of Example 13a (0.040 g, 0.11 mmol) in tetrahydrofuran (1 mL) was 

treated with ethylamine (0.21 mL of a 2 M solution in tetrahydrofuran, 0.42 mmol) for 2 h. 

The reaction mixture was concentrated and the residue purified by preparative HPLC (CIS, 

10-90% acetonitrile in 0.1% TFA in water) to afford the title compound (0.025 g, 61%). 3H 

5 NMR (500 MHz, DMSO-d6) 5 1.32 (t, >7.32 Hz, 3H), 3.25-3.32 (m, 2H), 3.54 (s, 3H), 6.23-

6.24 (m, IH), 6.95-6.99 (m,3H), 7.11 (t, >7.48 Hz, IH), 7.27 (t, >2.75 Hz, IH), 7.31-7.37 

(m, 3H), 7.84 (dd, >8.54, 2.44 Hz, IH), 7.98 (d, >2.44 Hz, 1H), 8.46 (t, >5.49 Hz, IH), 

11.99 (s, 1 H). MS (ESI+) m/z 388.2 (M+H)"\ 

Example 14 

10 3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxy-N-

(tetrahydrofu.ran-2-ylmethyl)benzamide 

Example 14 was prepared according to the procedure used for the preparation of 

Example i 3b, substituting (tetrahydrofuran-2-yi)mcthanamine for ethylamine, and 

dichloromethane for tetrahydrofuran, respectively, to provide the title compound. lH NMR 

15 (500 MHz, DMSO-4,) 5 1.56-1.57 (m, IH), 1.79-1.89 (m, 3H), 3.26-3.32 (m, 3H), 3.53 (s, 

3H), 3.58-3.63 (m, 1.H), 3.73-3.78 (m, IH), 3.94-3.97 (m, IH), 6.21-6.22 (m, IH), 6.93-6.98 

(m,3H), 7.10 (t, >7.48 Hz, IH), 7.25 (t, J=2.9 Hz, 1H), 7.30-7.35 (m, 3H), 7.84 (dd, >8.54, 

2.44 Hz, IH), 7.98 (d, >2.14 Hz, IH), 8.52 (t, j=5.8 Hz, IH), 12.00 (s, 1 H). MS (ESI+) m/z 

444.2 (M+H)1". 

20 Example 15 

N-cyclopentyl-3-(6-methyl-7-oxo-6,7-dihydro-IH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxybenzamide 

Example 15 was prepared according to the procedure used for the preparation of 

Example 13b, substituting cyclopentylamine for ethylamine, and dichloromethane for 

25 tetrahydrofuran, respectively, to provide the title compound. 1H NMR. (500 MHz, DMSO-c./6) 

6 1.49-1.66 (m,4H), 1.65-1.69 (m, 2H), 1.85-1.91 (m, 2H), 3.54 (s, 3H), 4.20-4.26 (m, IH), 

6.20-6.22 (m, IH), 6.95-6.98 (m,3H), 7.01 (t, >7.32 Hz, IH), 7.26 (t, >2.75 Hz, IH), 7.30-

7.36 (m, 3H), 7.85 (dd, >8.54, 2.14 Hz, IH), 7.99 (d, >2.44 Hz, IH), 8.52 (t, >5.8 Hz, IH), 

12.01 (s, 1 B). MS (ES1+) m/z 428.3 (M+H)"1. 

30 Example 16 

N-(2,2-difluQroetbyl)-3-(6-methyl-7-Qxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxybenzamide 

Example 16 was prepared according to the procedure used for the preparation of 

Example 13b, substituting 2,2-difluoroethanamine for ethylamine, and dichloromethane for 
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tetrahydrofuran, respectively, to provide the title compound. iH NMR (500 .MHz, DMSO-^/e) 

5 3.55 (s, 3H), 3.62-3.72 (m, 3H), 5.97 (t, >3.97 Hz, 0.25H), 6.11 (t, >4.12 Hz, 0.5H), 6.23-

6.26 (m, 1.25H), 6.98 (d, J=8.54 Hz, IH), 7.01 (d, >7.63 Hz, 2H), 7.13 (t, >7.48 Hz, IH), 

7.27 (t, >2.75 Hz, 1H), 7.33-7.36 (m, 3H), 7.88 (dd, >8.54, 2.44 Hz, IH), 8.03 (d,J=2J4 

5 Hz, IH), 8.85 (t >5.8 Hz, IH), 12.03 (s, 1 H). MS (ESI+) m/z 424.2 (M+H)". 

Example 17 

3-(6-meth.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxy-N-(l ,3-thiazol-2-

yl)benzamide 

Example 17 was prepared according to the procedure used for the preparation of 

10 Example 13b, substituting thiazol-2-aminc for ethylamine, and dichloromethane for 

tetrahydrofuran, respectively, to provide the title compound. !H NMR (500 MHz, DMSO-c/e) 

8 3.58 (s, 3H), 6.30-6.31 (m, IH), 6.23-6.26 (m, IB), 6.98 (d, >8.54 Hz, IH), 7.07 (d, .1=7.63 

Hz, 2H), 7..17 (t, >7.32 Hz, IH), 7.27-7.29 (m, 2H), 7.38-7.42 (m, 3H), 7.56 (d, 3=3.36 Hz, 

IH), 8.09 (dd, 3=8.55, 2.44 Hz, IH), 8.28 (d, >2.44 Hz, IH), 12.04 (s, IH), 12.61 (s, IH). 

15 MS (ESJ+) m/z 443.1 (M+H)+. 

Example 18 

N-(l,l-dioxidotetrahydrothiophen-3-y])-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yi)-4-phenoxybenzamide 

Example 18 was prepared according to the procedure used for the preparation of 

20 Example 13b, substituting 1 J-dioxidotctrahydrothicn-3-ylaminc for ethylamine, and 

dichloromethane for tetrahydrofuran, respectively, to provide the title compound. ]HNMR 

(500 MHz, DMSOi6) 5 2.20-2.23 (m, IH), 2.41-2.45 (m, IH), 3.04-3.09 (m, IH), 3.19-3.23 

(m, IH), 3.34-3.37 (m, IH), 3.48-3.53 (ra, IH), 3.55 (s, 3H), 4.66-4.76 (m, IH), 6.30-6.31 (m, 

IH), 6.21-6.22 (m, IH), 6.99 (dd, 3=8.09, 2.59 Hz, 2H), 7.12 (t 3-7.48 Hz, IH), 7.27 (t, 

25 3=2.75 Hz, 1H), 7.31-7.37 (m, 3H), 7.87 (dd, 3=8.54, 2.14 Hz, IH), 8.02 (d, 3=2.14 Hz, IH), 

8.72 (d, >7.02 Hz, IH), 12.03 (s, 1 H). MS (ES1+) m/z 478.2 (M+H)1. 

Example 19 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzamide 

Example 19 was prepared according to the procedure used for the preparation of 

30 Example 13b, substituting aqueous ammonium hydroxide for ethylamine to provide the title 

compound.. 3H NMR (500 MHz, DMSO-4) 5 3.54 (s, 3H), 6.23-6.24 (m, 1H), 6.94 (d, 

3=8.54 Hz, IH), 6.98-7.00 (m, 2H), 7.11 (t, 3=7.48 Hz, IH), 7.26 (t, J=2.75 Hz, IH), 7.31-

7.37 (m, 4H), 7.86 (dd, >8.54, 2.44 Hz, IH), 7.96 (s, IH), 8.02 (d, >2.44 Hz, IH), 12.01 (s, 

1 H). M.S (EST+) m/z 360.2 (M+H)"'". 
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Example 20 

4-[5-(hydroxymcthyl)-2-phenoxypbenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-

one 

Example 20a 

5 ethyl 3-(6-methyl-7-oxo-l-tosyl-6,7-dihydro~lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxybenzoate 

Example 20a was prepared according to the procedure used for the preparation of 

Example 1c, substituting Example 9b for Example lb to provide the title compound. 

Example 20b 

10 4-[5-(hydroxymethyl)-2-phcnoxyphcnyl]-6-methyi-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-

one 

Example 20a (0.32 g, 0.59 mmol) in tetrahydrofuran (5 mL) was cooled to 0 °C. To 

this solution was added 1.0 N aluminum lithium hydride (0.59 mL, 0.59 mmol). The reaction 

mixture was stirred at room temperature for 1 hour. The reaction mixture was quenched with 

15 2.0 N HCl (5 mL), and then partitioned between water and ethyl acetate. The aqueous layer 

was extracted with additional ethyl acetate twice. The combined organic layers were washed 

with, brine, dried over MgSCU, filtered, and concentrated. The residue was purified by flash 

chromatography on silica gel eluting with 50-100% ethyl acetate in hexanes to afford 0.08 g 

(39%) of the title compound. *H NMR (500 MHz, DMSCM6) 5 3.49 (s, 3H), 4.54 (d, j=5.49 

20 Hz, 2H), 5.21 (t, >5.8 Hz, IH), 6.23-6.24 (m, IH), 6.94 (d, >7.93 Hz, 2H), 6.97-7.0J (m, 2 

H), 7.22-7.28 (m,4H), 7.32 (dd, >8.39, 2.29 Hz, IH), 7.16 (d, >1.83 Hz, IH), 11.97 (s, IH). 

MS (ESH-) m/z 347.3 (M+H)1'. 

Example 21 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyiTolo[2,3-c]pyridin-4-yi)-4-

25 phenoxyphenyljethanesulfonamide 

Example 21 was prepared according to the procedure used in method A of Example 4, 

substituting ethanesulfonyl chloride for methanesul.fonyl chloride, to provide the title 

compound. ]H NMR (300 MHz, DM.S0-d6) 5 1.24 (t, J = 7.3 Hz, 3H), 3.13 (q, J = 7.3 Hz, 

2H), 3.48 (s, 3H), 6.26 (t, J = 2.3 Hz, IH), 6.88 - 6.80 (m, 2H), 7.07 - 6.95 (m, 2H), 7.31 -

30 7.18 (m, 5H), 7.40 (d, J = 2.7 Hz, IH), 9.79 (s, IH), 12.02 (bs, IH). MS (ESI+) m/z 424.2 

(M+H)"1'. 

Example 22 

N,N-dimethyl-N,-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrol.o[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljsulfuric diamide 
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Example 22 was prepared according to the procedure used iti method A of Example 4, 

substituting dimethylsulfamoyl chloride for methanesulfony] chloride, to provide the title 

compound. ]H NMR (300 MHz, DMSO-</6) 8 2.74 (s, 6H), 3.48 (s, 3H), 6.28 - 6.23 (m, IH), 

6.85 - 6.78 (m, 2H), 7.06 - 6.93 (m, 2H),7.31 -7.17(m,5H), 7.40 (d, J = 2.7 Hz, 1H),9.91 (s, 

5 IH), 12.04 - 12.00 (m, Hi). MS (ES1+) m/z 439.1 (M+H)'1". 

Example 23 

N-[5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-phenoxypyridm-3-

yljmethanesulfonamide 

Example 23 a 

10 3-bromo-5-nitro-2-phcnoxypyridine 

Phenol (0.416 g, 4.42 mmol), 3-bromo-2-chloro-5-nitropyridine (Combi-Biocks, CAS 

[5470-17-7], 1 g, 4.21 mmol) and cesium carbonate (1.372 g, 4.21 mmol) were combined in 

DMSO (8 mL) and heated at 80 °C for 30 minutes. The reaction mixture was cooled and 

partitioned between ethyl acetate and water. The organic layer was washed with brine, dried 

15 (Na2S04), filtered and concentrated. Purification of the residue by chromatography (silica gel, 

0-30 % ethyl acetate in hexanes) afforded the title compound (1.13 g, 91%). 

Example 23b 

6-methyl-4-(5-nitro-2-phenoxypyridin-3-yI)-l-tosyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 23b was prepared according to the procedure used for the preparation of 

20 Example 7d, substituting the product of Example 23a for the product of Example 7c and 

stirring at 60 °C for 24 hours, to provide the title compound. 

Example 23c 

4-(5-amino-2-phenoxypyridin-3-yi)-6-methyl-l-tosyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 23c was prepared according to the procedure used tor the preparation of 

25 Example 3, substituting the product of Example 23b for the product of Example 2, to provide 

the title compound. 

Example 23d 

N-[5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-phenoxypyridin-3-

yl]methanesulfonamidc 

30 Example 23d was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 23c for the product of Example 3, to provide the title 

compound (0.035 g, 36%). lH NMR (300 MHz, DMSCM0 5 3.05 (s, 3 H) 3.57 (s, 3 H) 6.28 

- 6.36 (m, 1 H) 7.10 (d, 3=7.54 Hz, 2 PI) 7.16 (t, 3=7.54 Hz, 1 H) 7.28 - 7.41 (m, 3 H) 7.48 (s, 

101 



WO 2013/097601. PCT/CN2012/086357 

I H) 7.78 (d, >2.78 Hz, I H) 7.96 (d, J=2.38 Hz, 1 Ii) 9.79 (s, 1 H) 12.11 (s, 1 H). MS 

(ES1+) m/z 411.0 (M+H)!. 

Example 24 

N-[3-fluoro-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-yl)-4-

phcnoxyphenyljmethancsuifonamide 

Example 24a 

4-(2,3-diilu0r0-5-nitr0phenyL)-6-methyl-l-t0syI-lH-pyrr0l0[2,3-c]pyridin-7(6H)-0Tie 

Example 24a was prepared according to the procedure used for the preparation of 

Example 7d, substituting 1 -bromo-2,3-difluoro-5-nitrobenzcne (Oakwood Products) for the 

product of Example 7c, to provide the title compound. 

Example 24b 

4-(3-fluoro-5-nitro-2-phcnoxyphcnyl)-6-methyl-lH-pyrrolo[2,3--c]pyridin-7(6H)-one 

Phenol (0.043 g, 0.457 mmoi), Example 24a (0.2 g, 0.435 mmol) and cesium 

carbonate (0.142 g, 0.435 mmoi) were combined in DMSO (2.177 mL) and heated at 80 °C 

for 30 minutes. The reaction mix was cooled and partitioned between ethyl acetate and water. 

The organic layer was washed with brine, dried (Na2S04), filtered and concentrated to afford 

the title compound. 

Example 24c 

4-(5-amino-3-fluoro-2-phenoxyphcnyl)-6-mcthyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 24c was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 24b for the product of Example 2, to provide 

the title compound. 

Example 24d 

N-[3-fhsoro-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridi.n-4-yl)-4-

phenoxyphenyljmethanesulfonamide 

Example 24d was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 24c for the product of Example 3, to provide the title 

compound (0.13 g, 67%). SH NMR (300 MHz, DMSO/6) 5 3.05 (s, 3 H) 3.57 (s, 3 H) 6.28 -

6.36 (m, 1 H) 7.10 (d, >7.54 Hz, 2 H) 7.16 (t, >7.54 Hz, 1 H) 7.28 - 7.41 (m, 3 H) 7.48 (s, 1 

H) 7.78 (d, >2.78 Hz, 1 H) 7.96 (d, >2.38 Hz, 1 H) 9.79 (s, 1 H) 12.11 (s, 1 H). 

Example 25 

N-[4-(2-cyanophcnoxy)-3-(6-mcthy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin~4-

y l)ph eny l]mcth an esulfonami dc 

Example 25a 
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2-(2-(6-methyI-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-4-

nitroph.enoxy)benzonitrile 

Example 25a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2-hydroxybenzonitriIe for phenol, to provide the title compound. 

5 Example 25b 

2-(4-amino-2-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenoxy)bcnzonitrile 

Example 25b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 25a for the product of Example 2b, to 

10 provide the title compound. 

Example 25 c 

N-[4~(2-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methanesulfonamide 

Example 25c was prepared according to the procedure used in method A of Example 

15 4, substituting the product of Example 25b for the product of Example 3, to provide the title 

compound. jH NMR (300 MHz, DMSC)-d6) 5 3.07 (s, 3B), 3.50 (s, 3H), 6.26 (dd, J - 2.8, 

1.9 Hz, IH), 6.73 (dd, ) = 8.6, 0.9 Hz, IH), 7.07 (td, J = 7.6, 0.9 Hz, IH), 7.34 - 7.23 (m, 4H), 

7.53 -7.40 (m,2H), 7.71 (dd,J = 7.7, 1.7 Hz, lH),9.89(s, IH), 12.03 (bs, IH). MS (ES1+) 

m/z 435.2 (M+H)\ 

20 Example 26 

N-[4-(4-fluorophenoxy)-3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yi)phenyl]methanesulfonamide 

Example 26a. 

4-(2-(4-fluorophenoxy)-5-nitrophen.yl)-6-methyl~lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

25 Example 26a was prepared, according to the procedure used for the preparation of 

Example 2b, substituting 4-fluoropb.cnol for phenol, to provide the title compound. 

Example 26b 

4-(5-amino-2-(4-fluorophenoxy)phenyl)-6-niethy!-lH-pyrrok>[2,3-c]pyridin-7(6H)-one 

Example 26b was prepared according to the procedure used for the preparation of 

30 Example 3, substituting the product of Example 26a for the product of Example 2b, to 

provide the title compound. 

Example 26c 

N-[4-(4-fluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-

yi)phenyl jmcthanesulfonami.de 
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Example 26c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 26b for the product of Example 3, to provide the title 

compound. lH NMR (300 MHz, DMSO-^) 5 3.02 (s, 3B), 3.50 (s, 3H), 6.29 - 6.23 (m, IH), 

6.94 - 6.82 (m, 2H), 7.14 - 6.96 (m, 3H), 7.21 (dd, J = 8.7, 2.7 Hz, IH), 7.31 - 7.24 (m, 2H), 

5 7.38 (d, J = 2.7 Hz, IH), 9.71 (s, IH), 12.02 (bs, IH). MS (ES1+) m/z 428.1 (M+H)4. 

Example 27 

N-[4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methanesulfonamide 

Example 27a 

10 4-(2-(2>4-difluorophenoxy)-5-nitrophenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 27a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2,4-difluorophenol for phenol, to provide the title compound. 

Example 27b 

4-(5-amino-2-(2,4-difluorophenoxy)phenyl)-6-methyl.-lH-pyrrol.o[2,3-c]pyridin-7(6H)-one 

15 Example 27b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 27a for the product of Example 2b, to 

provide the title compound. 

Example 27c 

N-[4-(2,4-diflu.orophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

20 yl)phcnyl]methanesulfonamide 

Example 27b (50 mg, 0.136 mmol) and triethylaminc (0.057 mL, 0.408 mmol) were 

combined in CH2CI2 (9 mL). Methanesulfonyl chloride (0.042 mL, 0.544 mmol) was added 

dropwi.se and the solution stirred at ambient temperature for 1 hour. The solution was 

concentrated under reduced pressure, dioxane (5 mL) and sodium hydroxide (10% w/v, 3 mL, 

25 0.136 mmol) were added, and. the solution heated at 70 °C for 1 hour. The mixture was cooled 

to ambient temperature and then neutralized with saturated NH4CI (100 mL) to a pH of 8. 

The organic layer was separated and the aqueous phase was extracted with ethyl acetate 

(3x25 mL). The combined organic layers were washed with brine, dried (MgSC^), filtered, 

and concentrated. Purification by reverse phase HPLC (C18, 10-100 % acetonitrile/watcr, 0.1 

30 % TFA) afforded 27.5 mg (45.4 %) of the title compound. lH NMR (300 MHz, DMSO-<&) 8 

3.01 (s, 3F1), 3.53 (s, 3H), 6.29-6.23 (m, IH), 7.04-6.90 (m, 2H), 7.09 (td, 3 = 9.1, 5.6 Hz, 1H), 

7.44-7.14 (m, 5H), 9.70 (s, IH), 12.04 (bs, IH). MS (ESR) m/z 446.1 (M+H)1". 

Example 28 
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N-[3-chloro-5-(6-mcthyi-7-oxo-6,7-dihydro-iH-pyrrolo[23-c]pyridm-4-yl)-4-

phenoxyphcnyljmethanesulfonamide 

Example 28a 

4-(3-ch]oro-2-fluon>5-nitrophenyl)~6-metbyl-l-tosyl-nT-pyrrolo[2,3-c]pyridin-7(6H)-one 

5 Example 28a was prepared according to the procedure used for the preparation of 

Example 6c, substituting l,3-dichloro-2-fluoro-5-nitrobenzcne (0.176 g, 0.841 mmol) forthe 

product of Example 6b, to provide the title compound. 

Example 28b 

"N-[3-chloro-5-(6-mcth.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

10 phenoxyphenyljmethanesuJfonamide 

Example 28b was prepared according to the procedures used for the preparation of 

Examples 24b-24d, substituting Example 28a for the product of Example 24a, to provide the 

title compound. !H NMR (300 MHz, DMS0-d6) S 3.12 (s, 3 H) 3.43 (s, 3 H) 6.25 - 6.29 (m, 

1 H) 6.63 (d, J=7.93 Hz, 2 H) 6.87 (t, J=7.34 Hz, 1 H) 7.10 - 7.18 (m, 2 H) 7.27 - 7.31 (ra, 2 

15 H) 7.39 (s, 2 H) 10.05 (s, 1 H) 12.04 (s, 1 H). MS (ESI+) m/z 444 (M+H)"1'. 

Example 29 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-pyran-4-

yIoxy)phenyl]methancsulfonamidc 

Example 29a 

20 6-methyl-4-(5-nitro-2-(tetrahydro-2H~pyran-4-yloxy)phenyl)-lH-pyrrolo[2,3-c]pyridin-

7(6H)-one 

Tetrahydro-2H-pyran-4-ol (0.046 g, 0.453 mmol) in tetrahydrofuran (2 mL) was 

treated with sodium hydride (0.022g, 0.906 mmol, 0.036 g of 60% dispersion in oil) at room 

temperature. The reaction mixture was stirred for 10 minutes. To this solution was added 

25 Example 2a (0.1 g. 0.227 mmol). The reaction mixture was heated at 50 °C for 2 hours. After 

cooling to room temperature, the reaction mixture was partitioned between water and ethyl 

acetate. The aqueous layer was extracted twice with additional ethyl acetate. The combined 

organic layers were washed with brine, dried over MgSO^, filtered, and concentrated. The 

residue was purified by flash chromatography on silica gel eluting with ethyl acetate to afford 

30 0.055 g of the title compound. 

Example 29b 

4-(5-amino-2-(tetrahydro-2H-pyran-4-yloxy)phenyl)-6-methy]-lH-pyrrolo[2,3-c]pyridin-

7(6H)-one 
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A mixture of Example 29b (0.055g) and 10% palladium on carbon (0.050 g) in ethyl 

acetate (10 mL) was treated with a balloon of hydrogen overnight. The solid was removed by 

filtration. The filtrate was concentrated under reduced pressure to provide 0.042 g of the title 

compound. 

5 Example 29c 

N-[3-(6-methy]-7-oxo-6,7-dihydro-lH~pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2FI-pyran-4-

yloxy)phenyi]methancsulfonamide 

Example 29c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 29b for the product of Example 3, to provide the title 

10 compound. lH NMR (500 MHz, DMSO-d6) 8 1.45-1.51 (m, 2H), 1.82-1.87 (m, 2H), 2.94 (s, 

3H), 3.35-3.4] (m, 2), 3.56 (s, 3H), 3.60-3.68 (m, 2H), 4.45-4.49 (m, IH), 6.20 (t, >2.29 Hz, 

IH), 7.14-7.16 (m, 2H), 7.28-7.29 (m, 3H), 9.45 (s, IH), 12.01 (s, IH). (EST+) m/z 418.2 

(M+H)\ 

Example 30 

15 6-methyl-4-[2-phenoxy-5-(lH-pyrazol-l-ylmcthyl)ph.cnyl]-l,6-dihydro-7H-pyrrolo[2,3-

cjpyridin-7-one 

A mixture of Example 20b (0.04 g, 0.115 mmol), lEl-pyrazole (0.016 g, 0.231 mmol), 

and triphenylphosphine (0.061 g, 0.231 mmol) in tetrahydrofuran (1 mL) was stirred for 2 

minutes. To this solution was added di-^-butyl azodicarboxylate (DTBAD, 0.053 g, 0.231 

20 mmol). The reaction mixture was stirred at room temperature for 3 hours. The solvent was 

removed under reduced pressure, and the residue was purified by preparative HPLC (C18, 

10-80% acetonitrile/water with 0.1 % TFA) to afford 0.006 g of the title compound. ]H NMR 

(500 MHz, DMSO-i/g) 5 3.49 (s, 3H), 5.37 (s, 2H), 5.21 (t, >5.8 Hz, IH), 6.17-6.18 (m, IH), 

6.28 (t, >1.98 Hz, IH), 6.86 (d, >7.63 Hz, 2H), 6.97 (d, J=8.24 Bz, IH), 7.02 (t. >7.32 Hz, 

25 4H)( 7.22-7.29 (m, 5H), 7.39 (d, >2.14 Hz, IH), 7.47 (d, >1.83 Hz, IH), 7.53-7.46 (m, 3H), 

7.86 (d, > 2.44 Hz, IH), J1.97 (s, 1 H). (ESI+) m/z 397.2 (M+H)+. 

Example 31 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydrofuran~3~ 

yloxy)phcnyl]methanesulfonamide 

30 Example 3 la 

6-methyl-4-(5-nitro-2-(tetrahydrofuran-3-yloxy)phenyl)-lIT-pyrrolo[2,3-cjpyridin-7(6H)-one 

Example 3 la was prepared according to the procedure used, for the preparation of 

Example 29a, substituting tetrahydrofuran-3-ol for tetrahydro~2H-pyran-4-ol, to provide the 

title compound. 
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Example 31b 

4-(5-ammo-2-(tetrahydrofuran-3-yloxy)phenyi)-6-methyl~lH-pyrroio[2,3~c]pyridin-7(6H)-

one 

Example 31b was prepared according to the procedure used for the preparation of 

5 Example 29b, substituting the product of Example 31a for the product of Example 29a, to 

provide the title compound. 

Example 31c 

N-[3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydrofuran-3-

yloxy)phenyl]methaiiesulfonamide 

10 Example 31 was prepared according to the procedure used in method A of Example 4, 

substituting the product of Example 31b for the product of Example 3, to provide the title 

compound. lH NMR (500 MHz, DMSO-</6) 8 1.84-1.90 (m, IH), 2.08-2.17 (m, IH), 2.95 (s, 

3H), 3.35-3.41 (m, 2), 3.56 (s, 3H), 3.62-3.69 (M, 2H), 3.80-3.84 (m, IH), 4.96-4.98 (m, IH), 

6.17-6.18 (m, IH), 7.06-7.08 (m, IH), 7.16-7.18 (m, IH), 7.25 (s, IH), 7.27-7.29 (m, 2H), 

15 9.45 (s, IH), 12.00 (s, IH). (ESI+) m/z 404.2 (M+H)'". 

Example 32 

N-{3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-[2-

(trifluoromethy])phenoxy]phcnyl}methancsuifonamide 

Example 32a 

20 6-mcthyl-4-(5-nitro-2-(2-(trifluoromethyl)phenoxy)phenyl)-lH-pyrrolo[2,3-c]pyridin-7(6H)-

one 

Example 32a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2-(trifluoromethyl)phenoi for phenol, to provide the title compound. 

Example 32b 

25 4-(5-amino-2-(2-(tri.fiuoromcthyl)phenoxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-

7(6H)-one 

Example 32b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 32a for the product of Example 2 b, to 

provide the title compound. 

30 Example 32c 

N-{3-(6-methyl-7-oxo-6,7~dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-[2-

(trifluoromethyl)phenoxy]phenyl}mcthanesulfonamide 

Example 32c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 32b for the product of Example 3, to provide the title 
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compound. ]H NMR (300 MHz, DMSO-dfe) 5 3.05 (s, 3H), 3.44 (s, 3H), 6.32 - 6.26 (ra, IH), 

6.75 (d, J = 8.4 Hz, 1H), 7.17 - 7.07 (m, 2H), 7.34 - 7.18 (m, 3H), 7.53 - 7.38 (m, 2H), 7.65 

(dd, J = 7.8, 1.6 Hz, lH),9.84(s, IH), 12.09 - 11.99 (m, IH). MS (ESI+) m/z 478.1 (M+H)+. 

Example 33 

5 NT-[4-(4-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrol.o[23-c]pyridin-4-

yl)phenyl]mcthanesulfonamide 

Example 33a 

4-(2-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

nitrophenoxy)benzonitrile 

10 Example 33a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 4-hydroxybenzonitrile for phenol, to provide the title compound. 

Example 33b 

4-(4-amino-2'-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

y!)p h eno xy) b en zonitri 1 e 

15 Example 33b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 33a for the product of Example 2b, to 

provide the title compound. 
Example 33c 

N-[4-(4-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

20 yl)phenyl]methanesulfonamide 

Example 33c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 33b for the product of Example 3, to provide the title 

compound. ]H NMR (300 MHz, DMSO-d6) 8 3.07 (s, 3H), 3.46 (s, 3H), 6.27 - 6.21 (m, IH), 

6.94 - 6.87 (m, 2H), 7.32 - 7.20 (m, 4H), 7.42 (d, J = 2.5 Hz, IH), 7.70 - 7.63 (m, 2H), 9.87 (s, 

25 IH), 12.03 (bs, IH). MS (ESI+) m/z 435.2 (M+Hf. 

Example 34 

N-[4-(2-ch]oro-4-fluoroph.enoxy)-3-(6-methyl-7-oxo-6.7-dihydro-lH-pyrrolo[2,3-c]pyridin-

4-yl)phenyl]m.eth.anesulfonamide 

Example 34a 

30 4-(2-(2-chloro-4-fluorophenoxy)-5-nitrophenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-

one 

Example 34a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2-chloro-4-fluorophenol for phenol, to provide the title compound. 

Example 34b 
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4-(5-ammo-2-(2-chloro--4-fluorophenoxy)phenyl)-6-methyl-lH-pyiTolo[2,3-c]pyridm-7(6R)-

Example 34b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 34a for the product of Example 2b, to 

provide the title compound. 

N-[4-(2-chloro-4-fluorophenoxy)-3-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-

Example 34c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 34b for the product of Example 3, to provide the title 

compound. JH NMR (300 MHz, DMSO-4) 6 3.02 (s, 3H), 3.52 (s, 3H), 6.29 (t, J = 2.3 Hz, 

IH), 6.99 - 6.88 (m, 2H), 7.14-7.03 (m, IH), 7.21 (dd, J = 8.7, 2.7 Hz, IH), 7.28 (t, J = 2.8 

Hz, IH), 7.34 (s, IH), 7.41 (d, 3 = 2.7 Hz, IH), 7.49 (dd, J = 8.3, 3.0 Hz, IH), 9.75 (s, IH), 

12.05 (bs, IH). MS (ESJ+) m/z 462.1 (M+H)"1". 

Example 35 

|4~(benzyioxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-]H-pyrrolo[2,3-c]pyridin-4-yl)phenyl]acetic 

acid 

Example 35 a 

ethyl 2-(3-bromo-4-hydroxyphenyl)acetate 

To a solution of ethyl 2-(4~hydroxyphenyl)acetate (Alfa, 2.70 g, 15 mmol) in acetic 

acid (20 mL) was added drop wise over 15 minutes a solution of bromine (0.773 mL, 15.00 

mmol.) in acetic acid (15 mL). The mixture was stirred at ambient temperature for 30 minutes 

and evaporated. Purification by chromatography (silica gel, 10-20% ethyl acetate in hexane) 

afforded the title compound (3.66 g, 94%). 

Example 35b 

ethyl 2-(4-(bcnzyloxy)-3-bromophenyl)acctate 

A solution of Example 35a (2.011 mL, 16.90 mmol), and potassium carbonate (5.84 g, 

42.3 mmol) in ethanol (100 mL) was refluxed for 2 hours, cooled, concentrated and the 

residue was partitioned with ethyl acetate and water. The organic layer was washed with 

brine, dried. (Na2S04), filtered and concentrated. Purification of the residue by 

chromatography (silica gel, 0-20% ethyl acetate in hexane) afforded the title compound (4.84 

one 

Example 34c 

4-yl)phenyl]methanesulfonamide 

g, 98%). 
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ethyl 2-(4-(benzyloxy)-3-(6-methyl-7-oxo-l-tosyl-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl)acetatc 

Example 35c was prepared according to the procedure used for the preparation of 

Example 7d, substituting the product of Example 35b for the product of Example 7c to 

5 provide the title compound. 

[4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH~pyrrolo[2,3-c]pyri.din-4-yi)phenyI]acetic 

acid 

Example 35c (0.4 g, 0.701 mmol), potassium hydroxide (0.787 g, 14.02 mmol) and 

10 cetyltrimethylammonium bromide (0.013 g, 0.035 mmol) were combined in dioxane (10 mL) 

and water (5 mL) and heated at 100 °C for 3 hours, cooled and partitioned between equal 

volumes of ethyl acetate and water (20 mL each). The pH was adjusted to pEf 2 by careful, 

addition of concentrated HCl. The organic layer was separated and washed with saturated 

brine, dried (Na2S04), filtered and concentrated. Trituration, of the residue in hexane afforded 

15 the title compound (0.27 g, 98%). ]H NMR (300 MHz, DMSO-t/6) 8 3.52 (s, 3 H) 3.55 (s, 2 E 

5.09 (s, 2 H) 6.1.4 - 6.21 (ra, 1 H) 7.10 - 7.33 (m, 10 H) 11.97 (s, I H) .12.25 (s, 1 H). MS 

(ESI+) m/z 389.0 (M+H)J. 

Example 36 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7~oxo-6,7-dihydro~lH-pyiTolo[2,3-c]pyridin-4-

20 yl)phenyl]ethanesu!fonam.ide 

A mixture of 2-bromo-l-fluoro-4-nitrobcnzene (.15 g, 68 mmol), 2,4-difluorophcnol 

(7.82 ml, 82 mmol), and cesium carbonate (26.7 g, 82 mmol) in dimethylsulfoxide (75 mL) 

25 was heated to 110 °C for 1. hour. Th. e reaction mixture was cooled to ambient temperature 

and water (1000 mL) and saturated aqueous sodium chloride (1000 mL) were added. The 

mixture was extracted with ethyl acetate (3x200 mL). The combined organics were washed 

with saturated aqueous sodium chloride, dired (anhydrous magnesium sulfate), filtered, and 

concentrated under reduced pressure to provide the title compound (22.5 g, quantitative). 

30 Example 36b 

3-bromo-4-(2,4-difl.uorophenoxy)anilinc 

A mixture of Example 36a (22.5 g, 68.2 mmol), iron powder (19.04 g, 341 mmol), 

and ammonium chloride (7.30 g, 136 mmol) in tetrahydrofuran (117 m.L), ethanol (117 mL), 

and water (39.0 mL) was heated under reflux at 100 °C for 2 hours. The reaction mixture 

Example 35d 

Example 36a 

2-bromo-l-(2,4-difluorophcnoxy)-4~nitrobenzene 
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was cooled to just below reflux temperature, filtered through celite, and the filter cake 

washed with warm methanol (3 x 50 mL). The resulting solution was concentrated under 

reduced pressure and then neutralized to a pH of 8 with saturated sodium hydrogen carbonate 

(150 mL). The mixture was extracted with ethyl acetate (3 x 100 mL). The combined 

5 organics were washed with saturated aqueous sodium chloride, dried over anhydrous 

magnesium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, ethyl acetate/hexane gradient 0-15%) to provide the title 

compound (16.8 g, 82%> yield). 

Example 36c 

10 4-(5-amino-2-(2,4-dif]uorophenoxy)phenyl)-6-meth.yl-l-tosyl-lH~pyrroio[2,3-c]pyridin-

7(6H)-one 

A mixture of Example 6a (5.0 g, 11.67 mmol), Example 36b (3.85 g, 12.84 mmol), 

l,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantane (0.399 g, 1.366 mmol), 

tris(dibenzyIideneacetone)dipalladium(0) (0.321 g, 0.350 mmol), and potassium phosphate 

15 (6.19 g, 29.2 mmol) in dioxane (50 mL) and water (12.5 mL) was degassed and back-filled 

with nitrigen several times. The reaction mixture was heated at 60 °C for 16 hours and then 

cooled to ambient temperature. The reaction mixture was partitioned between water and 

cthly acetate. The aqueous layer was extracted with additional ethyl acetate three times. The 

combined organic layers were washed with brine, dried over anhydrous magnesium sulfate, 

20 filtered, and concentrated. The residue was purified by flash column chromatography (silica 

gel, 60 % ethyl acetate/hcxanes) to provide the title compound (4.40 g, 72.3 % yield) 

Example 36d 

N-(4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-l-tosyl-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl)-N-(eth.ylsulfony])ethanesulfonamide 

25 A solution of Example 36c (4.35 g, 8.34 mmol) in dichloromethane (50 mL) was 

cooled to 0 °C. To this solution was added cthanesulfonyl chloride (2.37 mL, 25.0 mmol). 

The reaction mixture was stirred at room temperature for 2 hours. The solvent was 

evaporated, and the residue was partitioned between ethyl acetate and water. The aqueous 

layer was extracted with additional ethyl acetate twice. The combined organic layers were 

30 washed with saturated aqueous sodium, chloride, dried over anhydrous magnesium sulfate, 

filtered, and concentrated. The residue was purified by flash chromatography (silica gel, 80%> 

ethyl acetate/hcxanes) to provide the title compound (5.34 g, 91 % yield). 

Example 36e 
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N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihyd.ro~lH-pyrro!o[2,3-c]pyrid.in-4-

yl)phenyl]cthanesulfonamide 

A mixture of Example 36d (5.3 g, 7.5 mmol), potassium hydroxide (8.43 g, 150 

mmol), and N\N,N~trimethyihexadecan-3-aminium bromide (0.137 g, 0.375 mmol) in 

5 tetrahydrofuran (60 mL) and water (30 mL) was heated at 90 °C for 16 hours. 

Tetrahydrofuran was removed under reduced pressure, and the residue was partitioned 

between water and ethyl acetate. The aqueous layer was neutalized to pH =7 using 10% HCl. 

The aqueous layer was then extracted with ethyl acetate. The combined organic layers were 

washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

10 filtered, and concentrated. The residue was purified by flash chromatography (silica gel, ethyl 

acetate). The desired fractions were combined and concentrated. The residue was triturated 

with 20 mL of acetonitriie to provide the title compound (2.82 g, 82 % yield). ]H NMR (300 

MHz, DMSO-ak) 5 1.23 (t, J = 7.3 Hz, 3H), 3.11 (q, J = 7.3 Hz, 2H), 3.53 (s, 3H), 6.27 - 6.22 

(m, IH), 6.91 (d, J - 8.7 Hz, IH), 7.13 - 6.93 (m, 2H), 7.19 (dd, J = 8.8, 2.7 Hz, 1H), 7.32 -

35 7.25 (m,2H), 7.42-7.31 (m, 2H), 9.77 (s, IH), 12.04 (bs, IH). MS (ESI+) m/z 460.1 

(M+H)'. 

Example 37 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6J-dihyd.ro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]acetamide 

20 Example 27b (50 mg, 0.336 mmol) and triethylamine (56.9 jiL, 0.408 mmol) were 

combined in CH2CI2 (10 mL). Acetyl chloride (11.6 pL, 0.163 mmol) was added dropwise 

and the solution stirred for I hour at ambient temperature. Water (25 mL) and saturated 

aqueous sodium bicarbonate (25 mL) were added, and the mixture was extracted with CH2CI2 

(3x25 mL). The combined organics were washed with brine, dried. (MgSC>4), filtered, and 

25 concentrated. Purification of the residue by reverse phase HPLC (CI 8, 10-100% 

acetonitrile/water, 0.3 % TFA) afforded 3 5 mg (28 %) of the title compound. }B NMR (300 

MHz, DMSO-40 8 2.04 (s, 3H), 3.52 (s, 3H), 6.29 6.23 (m, IH), 7.08-6.85 (m, 3H), 7.39-

7.25 (m, 3H), 7.53 (dd, J - 8.8, 2.6 Hz, iH), 7.77 (d, J - 2.6 Hz, IH), 10.00 (s, iH), 12.07-

31.96 (m, IH). MS (ESI+) m/z410.3 (M+H)1. 

30 Example 38 

N-[4-(2,4-drfluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lFI-pyrrolo[2,3-c]pyridin-4~ 

yl)phenyl]-3,3,3-trifluoropropanamide 
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Example 38 was prepared according to the procedure used for the preparation of 

Example 37, substituting 3,3,3-trifhioropropanoyl chloride for acetyl chloride, to provide the 

title compound. JH NMR (300 MHz, DMSO-4) 5 3.54-3.46 (m, 2H), 3.53 (s, 3H), 6.27 (t, J 
= 2.3 Hz, IH), 7.14-6.87 (m, 3H), 7.28 (t, J = 2.7 Hz, 1H), 7.31 (s, IH), 7.37 (ddd, J = 11.3, 

5 8.7, 2.8 Hz, IH), 7.50 (dd, I = 8.8, 2.6 Hz, 1H), 7.76 (d, J - 2.6 Hz, IH), 1038 (s, IH), 12.03 

(bs, IH). M.S (ESI+) m/z 478.2 (M+H)1. 

Example 39 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phcnyl]-2,2-dimethylpropanamide 

10 Example 39 was prepared according to the procedure used for the preparation of 

Example 37, substituting pivaloyl chloride for acetyl chloride, to provide the title compound. 
!HNMR (300 MHz, DMSO-d6) 8 1.22 (s, 9H), 3.53 (s, 3H), 6.31-6.25 (m, IH), 6.88 (d, J -

8.8 Hz, IH), 7.08-6.92 (m, 2H), 7.31-7.24 (m, 2H), 7.40-7.29 (m, IH), 7.62 (dd, J - 8.8, 2.6 

Hz, IH), 7.83 (d, J = 2.6 Hz, IH), 9.28 (s, Hi), 12.00 (bs, IH). MS (ESI+) m/z 452.3 

15 (M+H)1". 

Example 40 

ethyl 4-(cyclopentylamino)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-

yl)benzoate 

A mixture of Example 9a (0.094 g, 0.2 mmol), cyclopcntanamine (0.034 g, 0.4 mmol), 

20 and triethylamine (0.081 g, 0.8 mmoi) in DMSO (2 mL) was heated at 120 °C overnight. The 

reaction mixture was purified by preparative HPLC (C18, 10-80% acetonitrile in 0.1% 

TFA/water to afford 0.019 g of the title product. lH NMR (500 MHz. DMSO-4) 8 1.27 (t 

J=7.02 Hz, 3H), 1.32-1.36 (m, 2H), 1.47-1.55 (m, 3H), 1.88-1.93 (m, 2H), 3.55 (s, 3H), 3.83-

3.88 (m, IH), 4.22 (q, .1=7.02 Hz, 2H), 5.94 (t, J=2.29 Hz, IH), 6.77 (d, 3=8.85 Hz, IH), 7.22 

25 (s, IH), 7.28 (t, J=2.75 Hz, IH), 7.63 (d, J" i .83 Hz, JH), 7.82 (dd, J=8.54, 2.14, IH), 12.01 

(s, IH). MS (ESI+) m/z 380.2 (M+H)1. 

Example 41 

4- (5-[(l, 1 -dioxido-1,2-thiazolidin-2~yl)methyl]-2-phenoxyphenyl}-6-methyl-1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

30 Example 41a 

4-(5-(hydToxymethyi)-2-phenoxyphenyl)-6-methyl-l-tosyl-l.H-pyrrolo[2,3-c]pyridin-7(6H)-

one 

Example 41a was isolated as a by-product from the preparation of Example 20b. 

Example 41b 
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3-(6-methyl-7-0xo-l-tosyl-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-yl)-4-phenoxybenzyl 

meth an esu lfon at e 

A mixture of Example 41a (0.15 g, 0.3 mmol), methanesulfonyl chloride (0.069 g, 0.6 

mmoi), and triethylamine (0.121 g, 1.2 mmol) in dichloromethane (5 mL) was stirred at room 

5 temperature for 2 hours. The solvent was removed, and the residue was purified by flash 

chromatography on silica gel eluting with 20-40% ethyl acetate in hexanes to afford 0.105 g 

of the title product. 

Example 41c 

4-(5-[(J, l-dioxid.o-lj2-thiazolidin-2-yl)methyl]-2-phenoxyphcnyl}-6-methyl- 1,6-dihydro-

10 7H-pyrrolo[2,3-c]pyridin-7-one 

1,2-thiazolidi.ne 1,1-dioxide (0.031 g, 0.259 mmol) in dimethylformamide (1 mL) was 

treated with 60% sodium hydride (0.0 )2g, 0.518 mmol, 0.021 g of a 60% in oil dispersion). 

The reaction mixture was stirred for 5 min. To this solution was added Example 41b (0.05 g, 

0.086 mmol). The reaction mixture was stirred at room temperature for 2 hours. 2 N NaOH (1 

15 mL) was added and the reaction mixture was heated, at 65 °C for 2 hours. After cooling to 

room temperature, the reaction mixture was partitioned between water and ethyl acetate. The 

aqueous layer was extracted with additional ethyl acetate twice. The combined organic layers 

were washed with brine, dried over MgSO^, filtered, and concentrated. The residue was 

purified by preparative HPLC (CIS, 10-80% acetonitrile in 0.1%) TFA water) to afford 0.025 

20 g (64%) of the title compound. !H NMR (500 MHz, DMSO-afe) 5 2.21-2.25 (m, 2H), 3.15 (t, 

>6.97 Hz, 2H), 3.23-3.27 (m, 2H), 3.50 (s, 3H), 4.13 (s, 2H), 6.25-6.26 (m, IH), 6.88 (d, 

J=7.63 Hz, 2H), 7.00 (d, J-8.54 Hz, IH), 7.03-7.05 (m, IH), 7.25-7.30 (m, 4H), 7.34 (dd, 

J=8.39, 2.29, IH), 7.48 (d, J=2.44 Hz, 1 H), 12.00 (s, 1 H). MS (ESI+) m/z 450.2 (M+H)\ 

Example 42 

25 4-{[3-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yI)-4-

phcnoxybcnzyl]amino}-4-oxobutanoic acid 

Example 42 was prepared according to the procedure used for the preparation of 

Example 41 c, substituting pyrrolidine-2,5-dionc for 1,2-thiazolidine 1,1 -dioxide, to provide 

the title compound. ]H NMR (500 MHz, DMSO-4) 5 2.37-2.40 (m, 2H), 2.44-2.48 (m, 2H), 

30 3.50 (s, 3H), 4.31 (d, J=5.8 Hz, 2H), 6.23-6.24 (m, IH), 6.84 (d, J=7.63 Hz, 2H), 6.96 (d, 

J-8.24 Hz, IH), 7-00 (t, 3=7.32 Hz, IH), 7.22-7.29 (m, 5H), 7.40 (dJ= 2.14, IH), 8.40 (t, 

3=5.95 Hz, IH), 11.98 (s, IH). MS (ESI+) m/z446.1 (M+H)1. 

Example 43 
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4-[2-(2,4-difluorophenoxy)-5-(l, 1 -dioxido-1,2-thiazolidin-2-yl)phenyi]-6-methyl-1,6-

dihydro-7H-pyrroIo[2,3-c]pyrid.in-7-one 

Example 43 a 

3-chloro-N-(3-chloropropylsulfonyl)-N-(4-(2,4-diiluorophenoxy)-3-(6-methyl-7-oxo-6,7-

5 dihydro-1 H-pyrrolo[2,3-c]pyridin-4-yl)phenyl)propane-l -sulfonamide 

A mixture of Example 27b (0.1 g, 0.272 mmol), 3-chloropropane-l -sulfonyl chloride 

(0.145 g, 0.817 mmol), and triethylaminc (0.165 g, 1.633 mmol) in dichloromethane (3 mL) 

was stirred for 2 hours. The solvent was removed, and the residue was used directly for the 

next reaction. 

10 Example 43b 

4-[2-(2,4-di.fluorophenoxy)-5-(Ll -dioxido-1,2-thiazolidin-2-yl)phenyl]-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Sodium (0.064 g, 2.78 mmol) was dissolved in ethanol (15 mL). To this solution was 

added Example 43a (0.18 g, 0.278 mmol) in ethanol (5 mL). The reaction mixture was heated 

15 at 75 °C for 2 hours. After cooling, the solvent was removed under reduced pressure, and the 

residue was purified by preparative HPLC (C18, 10-80% acetonitrile in 0.1% TFA/water) to 

afford 0.055 g of the title compound. ]U NMR (500 MHz, DMSO-afe) 5 2.37-2.44 (m, 2H), 

3.49-3.53 (m, 2H), 3.54 (s, 3H), 3.76 (t, J=6.56 Hz, 2H), 6.27-6.28 (m, IH), 6.95 (d, J=8.85 

Hz, IH), 7.00-7.12 (m, 2H), 7.20 (dd, >8.85, 2.75 Hz, IH), 7.28 (t, >2.75 Hz, IH), 7.32 (s, 

20 IH), 7.35-7.41 (m, 2H), 12.05 (s, IH). MS (ESI+) m/z 472.2 (M+H)\ 

Example 44 

4-[2-(bcnzyloxy)-5-(2-hydroxycthyl)phenyi]-6-methyl-l,6-dih.ydro-7H-pyrrolo[2,3-c]pyridin-

7-one 

Example 35d (0.039 g, 0.1 mmol.) in. tetrahydrofuran (2 mL) was treated dropwise 

25 with borane-tetrahydrofuran complex (1M, 0.200 mL, 0.200 mmol), and the mixture was 

stirred at 40 °C for 1 hour, diluted with 5 mL of methanol, heated at 50 °C for 30 minutes and 

concentrated. Purification by chromatography (silica gel, 0.5-4 % methanol in. 

dichloromethane) afforded the title compound (0.03 g, 79%). !H NMR (300 MHz, DMSO-c4) 

5 2.70 (t, J=6.94 Hz, 2 H) 3.52 (s, 3 H) 3.57 - 3.64 (m, 2 H) 4.59 - 4.63 (m, 1 H) 5.06 (s, 2 H) 

30 6.14 - 6.18 (m, 1 H) 7.08 - 7.18 (m, 2 H) 7.20 - 7.32 (m, 8 H) 11.95 (s, 1 H). MS (ESI+) m/z 

375.0 (M+H)". 

Example 45 

methyl [4-(benzyl.oxy)-3-(6-m.ethy]-7-oxo-6,7-dihydro-lFI-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]acetate 
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Example 45a 

2-(4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-

yi)phenyi)acetyl chloride 

Example 35d (0.18 g, 0.463 mmoi) in tetrahydrofuran (4.63 mL) was treated with one 

5 drop of dimethylformamide followed by drop-wise addition of oxalyi chloride (0.122 m.L, 

1.390 mm.ol), stirred for twenty minutes and concentrated. 

Example 45b 

methyl [4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dih.ydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl] acetate 

10 Example 45a (0.058 g, 0.143 mmol) in tetrahydrofuran (4 mL) was treated with 

methanol (5 mL, 124 mmol). stirred for 1 hour at room temperature and. concentrated. 

Purification, by chromatography (silica gel, 0.5-3 % methanol in dichloromethane) afforded 

the title compound (0.048 g, 79%). 'H NMR (300 MHz, DMSO-d()) 8 3.52 (s, 3 H) 3.62 (s, 3 

H) 3.66 (s, 2 II) 5.09 (s, 2 H) 6.15 - 6.20 (m, 1 H) 7.10 - 7.37 (m, 10 H) 11.97 (s, 1 H). MS 

15 (ES1+) m/z 403.0 (M+H)"f. 

Example 46 

2-[4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)phenylj-N-

ethylacetamide 

Example 46 was prepared according to the procedure used for the preparation of 

20 Example 45b, substituting ethylamine for methanol, to provide the title compound (0.039 g, 

64%). !H NMR (300 MHz, DMSO-c/6) 5 1.01 (t, J-7.29 Hz, 3 H) 2.99 - 3.11 (m, 2 H) 3.35 (s, 

2 H) 3.52 (s, 3 H) 5.07 (s, 2 H) 6.14 - 6.21 (m, 1 H) 7.08 - 7.35 (m, 10 H) 7.98 (t, J=5.43 Hz, 

1 H) 11.96 (s, 1 H). MS (ESI+) m/z 416.0 (M+H)"'". 

Example 47 

25 2-[4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)phenyl]-

N,N-dimethylacetamidc 

Example 47 was prepared according to the procedure used for the preparation of 

Example 45b, substituting dimethylamine for methanol, to provide the title compound (0.058 

g, 98%>). ]H NMR (300 MHz, DMSO-cfc) 8 2.83 (s, 3 H) 3.02 (s, 3 H) 3.52 (s, 3 H) 3.66 (s, 2 
30 H) 5.08 (s, 2 H) 6.12 - 6.24 (m, 1 H) 7.06 - 7.36 (m, 10 H) 11.96 (s, 1 H). MS (ESI+) m/z 

416.0 (M+H)4. 

Example 48 

N-[4~(3,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methanesulfonamide 
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Example 48a 

4-(2-(3,4-difluorophenoxy)-5-nitrophenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 48a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 3,4-difluorophenol for phenol, to provide the title compound. 

5 Example 48b 

4-(5-amino-2-(3.4-difhiorophenoxy)phenyl)-6-methy]-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 48b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 48a for the product of Example 2b, to 

provide the title compound. 

10 Example 48c 

N-[4-(3,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-] H~pyrrolo[2,3-c]pyridin-4-

yl)phcnyl]methanesulfonamide 

Example 48c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 48b for the product of Example 3, to provide the title 

15 compound. lH NMR (300 MHz, DM.SO-d6) 5 3.04 (s, 3H), 3.50 (s, 3H), 6.28-6.23 (m, IH), 

6.72-6.62 (m, IH), 6.97 (ddd, J =11.9, 6.7, 3.0 Hz, IH), 6.97 (ddd, J = 11.9, 6.7, 3.0 Hz, IH), 

7.11 (d, J = 8.7 Hz, IH), 7.41-7.19 (m, 5H), 9.78 (s, IH), 12.03 (bs, IH). MS (ESI+) m/z 

446.1 (M+H)". 

Example 49 

20 N-[3-(6-methyI~7~oxo~6,7~dihydro-]H-pyrrolo[2,3~c]pyridin-4-yl)-4-(2,4,6~ 

trifluorophcnoxy)phenyl]methanesulfonamide 

Example 49a 

6-methyl-4-(5-nitro-2-(2,4,6~trifTuorophenoxy)phenyl)-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 49a was prepared according to the procedure used for the preparation of 

25 Example 2b, substituting 2,4,6-triffuorophcnol for phenol, to provide the title compound. 

Example 49b 

4-(5-amino-2-(2,4,6-trifluorophenoxy)phenyi)-6-methyl-lH-pyrroio[2,3-c]pyridin-7(6H)-one 

Example 49b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 49a for the product of Example 2b, to 

30 provide the title compound. 

Example 49c 

N~[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin~4-yl)-4-(2,4,6-

trifluorophenoxy)phenyl]methanesulfonamide 
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Example 49c was prepared according to the procedure used in method A. of Example 

4, substituting the product of Example 49b for the product of Example 3, to provide the title 

compound. 1H1H NMR NMR (300 MHz, DMSO-cfc) 5 2.99 (s, 3H), 3.57 (s, 3H), 6.23 (t, J -

2.3 Hz, IH), 6.80 (d, J - 8.8 Hz, IH), 7.15 (dd, J = 8.8, 2.7 Hz, IH), 7.34-7.27 (m, 3H), 7.45-

5 7.34 (m, 2H), 9.66 (s, 1H), 12.07 (bs, IH). MS (ESI+) m/z 464.1 (M+H)1". 

Example 50 

4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyiTolo[2,3-c]pyridin-4-

y3)benzamidc 

Example 50a 

10 ethyl 4-(2,4-difluoroplienoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)benzoate 

Example 50a was prepared according to the procedure used for the preparation of 

Example 9b, substituting 2,4-difluorophenol for phenol, to provide the title compound. 

Example 50b 

15 4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lEl-pyrrolo[2,3-c]pyridin-4-

yl)benzoic acid 

Example 50b was prepared according to the procedure used for the preparation of 

Example 10, substituting Example 50a for Example 9b, to provide the title compound. 

Example 50c 

20 4-(2,4-difIuorophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-IH-pyrrolo[2,3-c]pyridin-4-

yl)bcnzamide 

Example 50c was prepared according to the procedure used for the preparation of 

Example 13a, substituting Example 50b for Example 10, to provide the title compound. 

Example 50d 

25 4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

Example 13b, substituting Example 50c for Example 13a, and aqueous ammonium hydroxide 

for c-thylamine, respectively, to provide the title compound. *H NMR (500 MHz, DMSO-ak) 

30 6 3.57 (s, 311), 6.24-6.25 (m, IH), 6.83 (d, J=8.24 Hz, IH), 7.07-7.13 (m, IH), 7.27-7.34 (m, 

4H), 7.42-7.48 (m, IH), 7.85 (dd, J=8.54, 2.44, IH), 7.96 (s, IH), 8.00 (d, J=2.44 Hz, IH), 

12.04 (s, IH). MS (EST+) m/z 396.3 (M+H)+. 

yljbenzamide 

e 50d was prepared according to the procedure used for the preparation of 
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4-(2,4-difluorophenoxy)-3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-yl)-N-

(tetrahy drofiiran-3-y l)benzamide 

Example 51 was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 50c for Example 13a, and tetrahydrofuran-3-amine for 

5 ethylamine, respectively, to provide the title compound. !H NMR (500 MHz, DMSO-^c) 8 

1.87-1.94 (m, IH), 2.10-2.19 (m, IH), 3.57 (s, 3H), 3.67-3.73 (m, 2H), 3.81-3.87 (m, 2H), 

4.42-4.49 (m, IH), 6.22-6.23 (m, IH), 6.85 (d, J=8.54 Hz, IH), 7.07-7.13 (m, IH), 7.25-7.34 

(m, 3H), 7.42-7.47 (m, IH), 7.85 (dd, >8.85, 2.14, IH), 7.96 (s, IH), 8.00 (d, J=2.I4 Hz, IH), 

8.50 (d, >6.41 Hz, IH), 12.03 (s, IH). MS (EST+) m/z 466.3 (M+H)"!. 

10 Example 52 

4-{2-(2,4-di.fiuorophenoxy)-5-[(Ll-dioxidothiomorpholm-4-yl)carbonyl.]phcnyr}-6-methyl-

l,6-dihydro~7H-pyrrolo[2,3-c]pyridin-7-one 

Example 52 was prepared according to the procedure used for the preparation of 

Example 13b, substituting 1,1 -dioxo-1 -thiomorpholine for ethylamine and Example 50c for 

15 Example 13a, respectively, to provide the title compound. *H NMR (500 MHz, DMSO-^/6) 8 

3.25-3.28 (m, 4H), 3.56 (s, 3H), 3.78 (m, 4H), 4.45-4.61 (m, IH), 3.81-3.87 (ra, 2H), 6.26-

6.27 (m, IH), 6.86 (d, >8.24 Hz, IH), 7.07-7.12 (m, IH), 7.27-7,33 (m, 3H), 7.42-7.48 (m, 

2H), 7.63 (d, > 2.14 JH), 12.04 (s, 1H). MS (ESI+) m/z 514.2 (M+H)". 

Example 53 

20 4-(2,4-difluorophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(l-methyl-2-oxopyrrolidin-3-y!)benzamide 

Example 53 was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 50c for Example 13a, and 3-amino-l-methylpyrrolidin-2-

one for ethylamine, respectively, to provide the title compound. ]H NMR (500 MHz, DMSO-

25 d6) 8 1.87-1.97 (m, IH), 2.29-2.38 (m, IH), 2.76 (s, 3H)> 3.30-3.34 (m, 2H), 3.57 (s, 3H), 

4.45-4.61 (m, IH), 3.81-3.87 (m, 2H), 4.42-4.49 (m, IH), 6.23-6.2.4 (m, IH), 6.87 (d, >8.54 

Hz, IH), 7.08-7.13 (ra, IH), 7.25-7.34 (m, 3H), 7.43-7.48 (ra, IH), 7.85 (dd, >8.54, 2.44 Hz, 

IH), 7.96 (s, IH), 7.99 (d, >2.14 Hz, IH), 8.73 (d, >8.85 Hz, IH), 12.03 (s, IH). MS (ESI+) 

m/z 493.2 (M+H)1. 

30 Example 54 

tert-butyl {l-[4-(2,4-difIuorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridm-4-yi)benzoyl]pyrrohdin-3-yl} carbamate 

Example 54 was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 50c for Example 13a, and tert-butyl pyrrolidin-3-
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ylcarbamate for ethylamine, respectively, to provide the title compound. 'H NMR (500 MHz, 

DMSO -de) S 1.33-1.40 (m, 9H), 1.74-1.83 (m, IH), 2.01-2.0.3 (m, IH), 3.27-3.31 (m, IH), 

3.56 (s, 3H), 3.62-3.56 (m, IH), 3.93-4.07 (m, IH), 6.24 (d, 3-2.29 Hz, IH), 6.83 (d, J=8.54 

Hz, IH), 7.0-7.13 (m, IH), 7.20-7.33 (m, 3H), 7.41-7.52 (m, 2H), 7.60 (d, >16.2 Hz, IH), 

5 12.03 (s, IH). MS (ES1+) m/z 565.2 (M+H)1". 

Example 55 

4-[2-(2,4-difluorophenoxy)-5-(pyrrolidin-l-ylcarbonyl)phenyi]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 55 was prepared according to the procedure used for the preparation of 

10 Example 13b, substituting Example 50c for Example 13a, and pyrrolidine for ethylamine. 

respectively, to provide the title compound. 'H NMR (500 MHz, DMSO-c4) 6 1.82-1.86 (m, 

4H), 3.45-3.48 (m, 4H), 3.56 (s, 3H), 6.24-6.26 (m, IH), 6.82 (d, 3-8.24 Hz, 3H), 7.06-7.12 

(m, IH), 7.26-7.33 (m, 3H), 7.41-7.46 (m, IH), 7.52 (dd, J=8.54, 2.14 Hz, IH), 7.61 (d, 

3=2.14 Hz, IH), 12.03 (s, IH). MS (EST+) m/z 450.3 (M+H)1. 

15 Example 56 

4-[2-(2,4-difluorophenoxy)-5-(morpholin-4-ylcarbonyl)phcnyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 56 was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 50c for Example 13a, and morpholinc for ethylamine, 

20 respectively, to provide the title compound.. XH NMR (500 MHz, DMSO-de) 8 3.56 (s, 3H), 

3.60-3.68 (m, 8H), 6.24-6.25 (m, IH), 6.84 (d, 3=8.54 Hz, IH), 7.06-7.12 (m, IH), 7.26-7.33 

(m, 3H), 7.40 dd, 3=8.54, 2.14 Hz, IH), 7.44-7.46 (m, IH), 7.50 (dd, J=2.14 Hz, IH), 12.03 (s, 

IH). MS (ESI+) m/z 466.3 (M+H)+. 

Example 57 

25 N-[4-(cyclohexyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-

yl)pbenyl]methanesulfonamidc 

Example 57a 

4-(2-(cyclohexyloxy)-5-nitrophenyJ)-6-methyl-lH-pyrroIo[2,3-c]pyridin-7(6H)-onc 

Example 57a was prepared according to the procedure used for the preparation of 

30 Example 29a, substituting cyclohexanol for tetrahydro-2H-pyran-4-ol, to provide the title 

Example 57b 

4-(5-amino-2~(cyclohexyloxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 
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Example 57b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 57a for the product of Example 2b, to 

provide the title compound. 

Example 57c 

N-[4-(cyclohexyloxy)-3-(6~mcthyl-7-oxo-6,7-dihydro-1H-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methancsulfonamide 

Example 57c was prepared, according to the procedure used in method A of Example 

4, substituting the product of Example 57b for the product of Example 3, to provide the title 

compound. *H NMR (300 MHz, DMSO-c/6)8 1.47-1.10 (m, 6H), 1.61-1.47 (m, 2H), 1.84-

1.69 (m, 2H), 2.94 (s, 3H), 3.55 (s, 3H), 4.31-4.22 (m, IH), 6.21 (t,.) = 2.3 Hz, IH), 7.18-7.06 

(m, 2H), 7.3 J-7.25 (m, 3H), 9.39 (s, IH), 11.98 (bs, IH). MS (ESI+)m/z 416.2 (M+H)+. 

Example 58 

N-[4-(cyclopentyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]mcthanesulfonamide 

Example 58a 

4-(2~(cyclopcntyloxy)-5-nitrophenyl)-6-mcthyl-lH-pyrrolo[2>3-c]pyridin-7(6H)-one 

Example 58a was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopcntanol for tetrabydro-2H-pyran-4-ol, to provide the title 

compound. 

Example 58b 

4-(5-amino-2-(cyclopentyloxy)phenyl)-6-raethyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-onc 

Example 58b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 58a for the product of Example 2b, to 

provide the title compound. 

Example 58c 

N-[4-(cyclopentyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

y i )ph en y 1 ] meth an es u 1 fo n am i d e 

Example 58c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 58b for the product of Example 3, to provide the title 

compound. lU NMR (300 MHz, DMSO-^) 5 1.70-1.43 (m, 6H), 1.88-1.70 (m, 2H), 2.94 (s, 

3H), 3.55 (s, 3H), 4.78-4.70 (m, IH), 6.16 (t, J = 2.3 Hz, IH), 7.06 (d, J = 8.8 Hz, IH), 7.16 

(dd, J = 8.7, 2.7 Hz, IH), 7.22 (s, IH), 7.30-7.23 (m, 2H), 9.39 (s, IH), 11.97 (bs, 1H).MS 

(ESI+) m/z 402.1 (M+H)\ 

Example 59 
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N-{4-[(454-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl}methanesulfonamide 

Example 59a 

4-(2~(4,4-difluorocyclohexyloxy)-5-nitrophenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-

5 one 

Example 59a was prepared according to the procedure used, for the preparation of 

Example 29a, substituting 4,4-difluorocyclohexanol for tctrahydro-2H-pyran-4-ol, to provide 

the title compound. 

Example 59b 

JO 4-(5-amino-2-(4,4-difluorocyclohexyloxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-

one 

Example 59b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 59a for the product of Example 2b, to 

provide the title compound. 
15 Example 59c 

N- {4-[(4,4-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-di!iydro-lH-pyrrolo[2,3-

c]pyridi.n-4-yl)ph.enyl} methanesuifenamide 

Example 59c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 59b for the product of Example 3, to provide the title 

20 compound. !H NMR (300 MHz, DMSCMs) 5 1.95-1.61 (m, 8H), 2.95 (s, 3H), 3.55 (s, 3H), 

4.55-4.46 (m, JH), 6.22-6.17 (m, IH), 7.20-7.15 (m, 2H), 7.31 -7.25 (m, 3H), 9.47 (s, IH), 

12.01 (bs, 1H).MS (ESI+) m/z 452.2 (M+H)+. 

Example 60 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-pyraii-3-

25 yloxy)phenyl]methanesulfonamidc 

Example 60a 

6-methyl-4-(5-nitro-2-(tctrahydro-2H-pyran-3-yloxy)phcny])-]H-pyrrolo[2,3-c]pyridin-

7(6H)-one 

Example 60a was prepared according to the procedure used for the preparation of 

30 Example 29a, substituting tetrahydro-2H-pyran-3-ol for tctrab.ydro-2H-pyran-4-ol, to provide 

the title compound. 

Example 60b 

4-(5-amino-2-(tetrahydro-2H-pyran-3-yIoxy)phenyl)-6-methyl-l.H-pyrrolo[2,3-c]pyr!din-

7(6H)-one 
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Example 60b was prepared according to the procedure used for the preparation of 

Example 29b, substituting the product of Example 60a for the product of Example 29a, to 

provide the title compound. 

Example 60c 

5 N-[3-(6-methyl-7-oxo-6,7-dihydro- lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-pyran-3-

yloxy)phcnyl]mcthancsulfonamide 

Example 60c was prepared according to the procedure used in method A of Example 

4, substituting the product of Example 60b for the product of Example 3, to provide the title 

compound. ]H NMR (500 MHz, DMSO-^4) 6 1.39-1.45 (m, 1H), 1.55-1.70 (m, 2H), 1.89-

10 1.96 (m, IH), 2.95 (s, 3H), 3.41-3.57 (m, 7FI), 3.65-3.69 (m, 1H), 6.24-6.26 (m, lH),6.84(d, 

j=8.54 Hz, IH), 7.14 (m, 2H), 7.29-7.31 (m, 2H), 7.38 (s, IH), 9.45 (s, IH), 12.03 (s, Hi). 

MS (ESH-) m/z 418.2 (M+H)1. 

Example 61 

6-methyl-4-[2-(morpholin-4-ylcarbonyl)phenyl]-i ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

15 Example 61 was prepared according to the procedure used for the preparation of 

Example 1 f, substituting morpholino(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenyl)methanone for 2-phenoxyphcnylboronic acid, followed by purification by 

preparative HPLC (CI8, 10-100% acetonitrile in 0.1% TFA in water), to provide the title 

compound. ]HNMR (500 MHz, DMSO-J6) 5 2.80-2.83 (m, 2H), 2.91-2.99 (m, 2H), 3.20-

20 3.25 (m, 2H), 3.54-3.57 (m, 5H), 6.17-6.18 (m, IH), 7.06 (s, IH), 7.32 (t, J=2.9 Hz, 1H), 7.40 

(d, J=7.32 Hz, IH), 7.42-7.53 (m, 3H), IH), 12.15 (s, IH). MS (ESI+) m/z 338.1 (M+H)". 

Example 62 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-e]pyridin-4-yl)-4-(2,4,6-

trifluorophenoxy)phenyl]ethanesulfonam.ide 

25 Example 62 was prepared according to the procedure used in method A of Example 4, 

substituting Example 33b for Example 3 and substituting etbanesulfonyl chloride for 

methanesulfonyl chloride respectively to provide the title compound. !H NMR (300 MFIz, 

DMSO-cfe) 8 1.22 (t, J = 7.3 Hz, 3H), 3.09 (q, J = 7.3 Hz, 2H), 3.56 (s, 3H), 6.22 (t, J = 2.3 

Hz, IH), 6.79 (d, J = 8.8 Hz, IH), 7.15 (dd, J = 8.8, 2.7 Hz, IH), 7.44-7.27 (m, 5H), 9.72 (s, 

30 IH), 12.06 (bs, 1H).MS (ESI+) m/z 478.1 (M+H.)". 

Example 63 

N-[4-(henzyloxy)-3-(6-methy!-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pbenyl.]methanesul.fonamid.e 

Example 63 a 
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4-(2-(benzyloxy)-5-nitrophenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 63a was prepared according to the procedure used for the preparation of 

Example 29a, substituting phenylmethanol for tetrahydro-2H-pyran-4-ol, to provide the title 

compound. 

Example 63b 

4-(5-amino-2-(benzyloxy)ph.enyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-onc 

Example 63b was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 63a for the product of Example 2b, to 

provide the title compound. 

Example 63c 

N-[4-(benzyloxy)-3-(6-methyi-7-oxo-6,7~dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methancsulfonamide 

Example 63c was prepared according to the procedure used in method A of Example 

A, substituting the product of Example 63b for the product of Example 3, to provide the title 

compound. ]H NMR (300 MHz, DMSO-4) 8 2.94 (s, 3H), 3.51 (s, 3H), 5.07 (s, 2H), 6.24-

6.18 (m J H), 7.22-7.16 (m, 2H), 7.37-7.24 (m, 8H), 9.45 (s, 1H), 12.00 (bs, 1 H).MS (EST+) 

m/z 424.2 (M+H)'". 

Example 64 

N-[4-(2,4-ditluorophenoxy)-3-(6-methy!-7~oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl.)phcnyl]-2-fl.uoroethanesulfonamide 

Example 64 was prepared according to the procedure used for the preparation of 

Example 27c, substituting 2-fluoroethancsulfonyl chloride for methanesulfonyl chloride, and 

bypassing the sodium hydroxide hydrolysis step, to provide the title compound. *H NMR 

(300 MHz, DMSO-^,) 8 3.52 (s, 3H), 3.63 (t, J = 6.0 Hz, 2H), 4.12 (q, J = 6.0 Hz, 2H), 6.25-

6.19 (m, IH), 7.08-6.62 (m, 5H), 7.27-7.20 (m, 3H), 11.99-11.92 (m, 1H).M.S (ESI+) m/z 

478.2 (M+H)"5. 

Example 65 

NT-[4-(2,4-dii1uorophenoxy)-3-(6-methyl-7-oxo-6,7-d.ihydro-lH-pyrrolo[2,3-cjpyridin-4-

yl)phenyl]-N'-methylsulfuric diamide 

Example 65 was prepared according to the procedure used for the preparation of 

Example 27c, substituting methylsulfamoyl chloride for methanesulfonyl chloride, to provide 

the title compound. lB NMR (300 MHz, DMSO-dg) 8 2.50 (m, 3H solvent obscured), 3.52 (s, 

3H), 6.28-6.22 (m, IH), 7.08-6.86 (m, 3H), 7.15 (dd, J = 8.8, 2.7 Hz, IH), 7.39-7.21 (m, 5H), 

9.65 (s, IH), 12.02 (bs, IH), MS (ESI+) m/z 461.1 (M+H)'"1". 
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Example 66 

N-[3~(6~methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin~4-yl)-4-(tetrahydrofuran-3-

yloxy)phenyl}ethanesulfonamide 

Example 66 was prepared according to the procedure used in method A of Example 4, 

5 substituting the product of Example 31b for the product of Example 3, and ethanesulfonyl 

chloride for methanesulfonyl chloride, respectively, to provide the title compound. !H NMR 

(300 MHz, DMSO-de) 8 1.22 (t, J = 7.3 Hz, 3H), 1.93-1.80 (m, IH), 2.20-2.04 (m, 1H), 3.02 

(q, J = 7.3 Hz, 2H), 3.55 (s, 3H), 3.65 (m, 3H), 3.82 (dd, J - 10.0, 4.5 Hz, IH), 5.00-4.91 (m, 

IH), 6.16 (t, J = 2.3 Hz, IH), 7.06 (d, J = 8.8 Hz, IH), 7.16 (dd, 1 = 8.7, 2.7 Hz, 1H), 7.24 (s, 

10 IH), 7.31-7.25 (m, 3H), 9.53 (s, IH), 12.01 (bs, 1H),MS (ESI+) m/z 418.1 (M+H)'. 

Example 67 

methyl 6-methyi-7-oxo-4-(2-phenoxyphenyi)-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-2-

carboxylate 

Example 67a 

15 ethyl 4-bromo-6-mcthyl-7-oxo-l-tosyl-6,7~dihydro~l.H-pyrrolo[2,3-c]pyridine-2-carboxylate 

Diisopropylamine (0.111 g, 1.102 mmol) in tetrahydrofuran (3 mL) was treated with 

BuLi (2.5 M, 0.44 mL, .1.102 mmol) at -78 °C. The solution was stirred for 20 minutes at -78 

°C, and warmed up to room temperature for 5 minutes, and. cooled down to -78 °C again. To 

this solution was added Nl,NI,N2,N2-tetram.ethylcthane-l,2-diamine (0.128 g, 1.102 mmol). 

20 Then Example le (0.30 g, 0.787 mmol) in tetrahydrofuran (3 mL) was added to the reaction 

mixture via cannula under nitrogen. The reaction mixture was stirred at -78 °C for 1 hour, 

warmed, to 0 °C briefly, and cooled down to -78 °C. To this suspension was added ethyl 

carbonochJoridate (0.205 g, I.889 mmol) via a syringe. The reaction mixture was allowed to 

warm to room temperature gradually overnight. The mixture was then partitioned between 

25 water and ethyl acetate. The aqueous layer was extracted with additional ethyl acetate three 

times. The combined organic layers were washed with brine, dried over MgS04, filtered, and 

concentrated. The residue was purified by flash chromatography on silica gel cluting with 30-

50% ethyl acetatc in hexanes to afford 0.074 g of the title compound. 

Example 67b 

30 methyl 6-methyl-7-oxo-4-(2-phenoxyphenyi)-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-2-

carboxylate 

Example 67b was prepared according to the procedure used for the preparation of 

Example If, substituting Example 67a for Example le, and bypassing the use of potassium 

carbonate, followed by purification by preparative HPLC (C18, 10-100%, acetonitrile in 0.1% 
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TFA in water), to provide the title compound. !H NMR (500 MHz, DMSO-c/g) 8 3.50 (s, 3H), 

3.80 (s, 3H), 6.80-6.82 (m, 3H), 7.00 (t, J-7.32 Hz, IH), 7.06 (d, J=7.02 Hz, IH), 7.23-7.32 

(m, 4H), 7.40-7.42 (m, IH), 7.52 (dd, J=7.48, 1.68 FIz, IH.), 12.85 (s, 1 H). MS(ESl+)m/z 

375 (M+H)\ 

Example 68 

methyl l,6-dimcthyl-7-oxo-4-(2~phenoxyphenyl)-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-2-

carboxyl ate 

The title compound was obtained as a by-product from the preparation of Example 

67b. lH NMR (500 MHz, DMSO-ak) 8 3.48 (s, 3H), 3.81 (s, 3H), 4.38 (s, 3H), 6.81-6.84 (m, 

3H), 6.98-7.07 (m, 2H), 7.25-7.31 (m, 3H), 7.34 (s, IH), 7.41-7.47 (m, IH), 7.48 (dd, J=7.48, 

1.68 Hz, IH). MS (ESI+) m/z 389 (M+H)+. 

Example 69 

ethyi 4-(5-amino-2~phenoxyphenyl)-6-methyI-7-oxo-6,7-dihydro-lFI-pyrrolo[2,3-c]pyridme-

2-carboxylate 

Example 69a 

ethyl l-beiizy]-4-bromo-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyrid.ine-2-carboxy{ate 

Example 69a was prepared according to the procedure used for the preparation of 

Example 2a (Method B), substituting Example 67a for Example le, to provide the title 

compound. 

Example 69b 

ethyl 6-m.cthyl-4-(5-nitro-2-phenoxyphcnyl)-7-oxo-6,7-dihydro-.lH-pyrrolo[2,3-c]pyri.dine-2-

carboxylate 

Example 69b was prepared according to the procedure used for the preparation of 

Example 2b, substituting Example 69a for Example 2a, to provide the title compound. 

Example 69c 

ethyi 4-(5-am.ino-2-phenoxyphcnyl)-6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridinc-

2-carboxylate 

Example 69c was prepared according to the procedure used for the preparation of 

Example 29b, substituting Example 69b for Example 29a, and purified by preparative HPLC 

(CI. 8, 10-100% acetonitrile in 0.1 % TFA/water) to provide the TFA salt of the title 

compound. lU NMR (500 MHz, DMSO-c/6) 8 1.30 (t, J - 7.02 Hz, 3H), 3.49 (s, 3H), 4.27 (q, 

1 7.12 Hz, 2H), 6.77 (d, J = 7.93 Hz, 2H), 6.86 (d, J = 2.14 Hz, IH), 6.93-7.03 (m, 3H), 7.11 

(s, IH), 7.20-7.24 (m, 2H), 7.31 (s, IH), 12.86 (s, IH). MS (ES1+) m/z 404.1 (M+FI)'f. 

Example 70 
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5 

6-methy 1-4-{5-[(methy!sulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridine-2-carboxylic acid 

Example 70a 

(Z)-cthyl 3-(5-bromo-2-methoxy-3~nitropyridin-4-y!.)~2-hydroxyacrylate 

To a solution of ethanol (15 mL) and ether (150 mL) were added 5-bromo-2-

methoxy-4-methyl-3-nitropyridine (14.82 g, 60 mmol), diethyl oxalate (13.15 g, 90 mmol), 

and potassium ethoxide (6.06 g, 72 mmol). The reaction mixture was heated at 45 °C for 24 

hours. During the reaction, the flask was shaken by hand several times. After cooling, the 

reaction mixture was partitioned between water and ethyl acetate. The aqueous layer was 

10 extracted with additional ethyl, acetate three times. The combined organic layers were washed 

with brine, dried over MgSC>4, filtered, and concentrated. The residue was purified by flash 

chromatography on silica gel eluting with 10-20% ethyl acetate in hexanes to 9.5 g of the title 

compound (yield 46%). 

A mixture Example 70a (9.5 g, 27.4 mmol) and iron (7.64 g, 137 mmol) in ethanol 

(60 mL) and acetic acid (60 mL) was heated at 100 °C for 1 hour. The solution turned from 

red to gray. The solid was filtered off, and then washed with additional ethyl acetate. The 

solvents were removed under reduced pressure to 20%> of original volume, and it was 

20 partitioned between water and ethyl acetatc. The aqueous layer was extracted with additional 

ethyl acetate several times. The combined organic layers were washed with brine, dried over 

MgSCXi, filtered, and concentrated. The residue was purified by flash chromatography on 

silica gel eluting with 20-40%) ethyl acetate in hexanes to afford 6.05g of the title compound. 

Example 70b (0.88 g, 2.94 mmol) in dimethylformamide (15 mL) was treated with 

60%» sodium, hydride (0.106 g, 4.41 mmol, 0.117 g of a 60% in oil. dispersion). The solution 

was stirred at room temperature for 10 minutes. To this solution was added benzyl bromide 

(0.59 g, 3.45 mmol). The reaction mixture was stirred for another 2 hours. It was partitioned 

30 between water and ethyl acetate. The aqueous layer was extracted with additional ethyl 

acetate twice. The combined organic layers were washed with brine, dried over MgS04, 

filtered, and concentratcd. The residue was purified by flash chromatography on silica gel 

eluting with 20-40% ethyl acetate in hexanes to afford 1.07 g of the title compound. 

15 

Example 70b 

ethyl 4-bromo-7-methoxy-lH-pyrrolo[2s3-c]pyridine-2-carboxylate 

25 

Example 70c 

ethyl 1 -benzyl-4-bromo-7-methoxy-lH-pyrrolo[2,3-c]pyridine~2~carboxylatc 

Example 70d 
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ethyi l-benzyl-4-bromo-7-oxo-6,7-dihydro~lH-pyrrolo[2,3-c]pyridine-2-carboxylatc 

Example 70d was prepared according to the procedure used for the preparation of 

Example Id, substituting Example 70c for Example 1c, to provide the title compound. 

Example 70e 

5 ethyl 1 -benzyl-4-bromo-6-methyi-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridine-2-carboxylat 

Example 70e was prepared according to the procedure used for the preparation of 

Example 1 e, substituting Example 70d for Example Id, to provide the title compound. 

Example 70f 

ethyl I-benzyl-4-(2-fluoro-5-mtrophenyl)~6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-

10 c]pyridinc-2-carboxyIate 

Example 70f was prepared according to the procedure used for the preparation of 

Example 2a (Method B), substituting Example 70e for Example I e, to provide the title 

compound. 

Example 70g 

15 ethyl l-benzyl-6-mcthyl-4-(5-nitro-2-phenoxypbenyl)-7-oxo-6,7-dihydro-]H-pyrrolo[2,3-

c]pyridine-2-carboxylate 

Example 70g was prepared according to the procedure used for the preparation of 

Example 2b, substituting Example 70f for Example 2a, to provide the title compound. 

Example 70h 

20 ethyl 4-(5-amino-2-phenoxyphenyl)-l-benzyl-6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-

cjpyridine-2-carboxylate 

Example 70h was prepared according to the procedure used for the preparation of 

Example 29b, substituting Example 70g for Example 29a, to provide the title compound. 

Example 70i 

25 ethyl l-bcnzyl-6-methyl-4-(5-(N-(methylsulfonyl)mcthylsulfonamido)-2-phenoxyphenyl)-7-

oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxylatc 

Example 70i was prepared according to the procedure used in method A of Example 4, 

substituting Example 70h for Example 3, except the use of 1 M NaOH, to provide the title 

compound. 

30 Example 70j 

ethyl 6-methyl-4-(5-(N-(methylsulfonyl)methylsulfonamido)-2-phenoxyphcnyl)-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxylate 
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A mixture of Example 70i (0.53 g, 0.816 mmol), anisole (0.176 g, 1.631 mmol), and 

concentrated H2SO4 (0.5 mL) in TFA (10 mL) was heated at 90 °C for 4 hours. Excess TFA 

was removed under reduced pressure, and the residue was partitioned between water and 

ethyl acetate. The organic layer was separated, and the aqueous layer was extracted with 

5 additional ethyl acetate several times. The combined organic layers were washed with 

saturated aqueous sodium bicarbonate, followed by brine, dried over M.gSO<i, filtered, and 

concentrated to afford 0.48 g of the title compound. The crude material was used directly for 

the next reaction. 

Example 70k 

10 6-methyl-4-{5-[(mcthylsulfonyi)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-lH-

pyrrol.o[2,3-c]pyridine-2-carboxylic acid 

Example 70j (0.4 g, 0.858 mmol) in dioxane (5 mL) was treated with 2.0 N NaOH 

(1.72 mL, 3.43 mmol). The reaction mixture was heated at 65 °C for 2 hours. The reaction 

mixture was cooled to room temperature and poured into water (100 mL). After addition of 

15 concentrated HCl (1 mL), the mixture was extracted with ethyl acetate three times (3 x 30 

mL). The combined organic layers were washed with brine, dried over MgSO/t, filtered, and 

concentrated to afford 0.36 g (93%) of the title compound. A small amount of sample was 

purified by preparative HPLC (C18, 10-70% acetonitrile in 0.1% TFA/water) to provide the 

TFA salt of the title compound. *H NMR (500 MHz, DMSO-<4) 8 3.03 (s, 3H), 3.49 (s, 3H), 

20 6.81 (d, J -7.63 Hz, 2H), 6.84 (d, J = 2.14 Hz, IH), 6.96-7.00 (m, !H),7.08 (d, J - 8.85 Hz, 

IB), 7.22-7.27 (m, 3H), 7.34 (s, IH), 7.37 (d, J = 2.75 Hz, Hi), 9.77 (s, IH), 12.62 (d, J = 

1.53 Hz, ]H), 13.00 (s, br, IH). MS (ES1+) m/z 454.1 (M+H)1. 

Example 71 

ethyl 6-methyl-4-{5-[(methylsulfonyl)amino]-2-phenoxyphcnyl}-7-oxo-6,7~dihyd.ro-lEl-

25 pyrrolo[2,3-c]pyridinc-2-carboxylate 

Example 70k (0.2 g, 0.441 mmol) in ethanol (10 mL) was treated with concentrated 

H2SO4 (0.5 mL). The reaction mixture was heated under reflux overnight. The solvent was 

removed, and the remaining was partitioned between water and ethyl acetate. The organic 

layer was separated, and the aqueous layer was extracted with additional ethyl acetate several 

30 times. The combined organic layers were washed with sat. NaHCOs, brine, dried over 

MgS04, filtered, and concentrated to afford 0.19 g of the title compound. A small amount of 

crude product was puri fied by preparative HPLC to provide clean product for biological 

testing. !H NMR (500 MHz, DMSO-afe) 8 1.30 (t, J = 7.17 Hz, 3H), 3.04 (s, 3H), 3.50 (s, 3H)} 
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4.26 (q. J-7.22 Hz, 2H), 6.80 (d, J = 7.63 Hz, 2H)S 6.86 (d, J = 2.14 Hz, IH), 6.96-7.00 (m, 

IH), 7.09 (d, J" = 8.85 Hz, 1II), 7.21-7.28 (m, 3H), 7.35 (s, IH), 7.36 (d, J = 2.75 Hz, IH), 

9.78 (s, IH), 12.86 (s, IH). (ESI+) m/z 482.1 (M+H)\ 

Example 72 

5 N-ethyl-6-meth.y 1-4-(5-[(methylsulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c|pyridine-2-carboxamide 

Example 72a 

6-methyl-4-(5-(methylsulfonamido)~2-phenoxyphenyl)-7~oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridine-2-carbonyl chloride 

10 Example 72a was prepared according to the procedure used for the preparation of 

Example 13a, substituting Example 70k for Example 10, to provide the title compound. 

Example 72b 

N-ethyl-6-methyl-4-{5-[(methylsulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-l H-

pyrrolo[2,3-c]pyridine-2-carboxamide 

15 Example 72b was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 72a for Example 13a, to provide the title compound. ]H 

NMR (500 MHz, DMSO-</6) 5 1.12 (t, J - 7.17 Hz, 3H), 3.03 (s, 3H), 3.23-3.30 (M, 2H), 

3.49 (s, 3H), 6.81 (d, J = 7.63 Hz, 2H), 6.86 (d, J - 2.44 Hz, IH), 6.96-7.00 (m, IH), 7.07 (d, 

J = 8.54 Hz, IH), 7.22-7.28 (m, 3H), 7.30 (s, IH), 7.34 (d, J - 2.75 Hz, 1H), 8.34 (t, J - 5.34 

20 Hz, IH), 9.79 (s, IH), 12.22 (s, IH). (ES1+) m/z481.1 (M+H)\ 

Example 73 

6-methyl-4-{5-[(methyLsulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-lIi-

pyrrolo[2,3-c]pyridine-2-carboxamide 

Example 73 was prepared according to the procedure used for the preparation of 

25 Example 13b, substituting Example 72a for Example 13a, and aqueous ammonium hydroxide 

for ethyl amine, respectively, to provide the title compound. ]H NMR (500 MHz, DMSO-^) 

5 3.03 (s, 3H), 3.50 (s, 3H), 6.82 (d, J = 7.63 Hz, 2H), 6.88 (d, J = 2.44 Hz, IH), 6.97-7.01 (m, 

1H), 7.06 (d, J = 8.54 Hz, 111), 7.22-7.28 (m, 3H), 7.31 (s, IH), 7.35 (d, J = 2.75 Hz, IH), 

7.46 (s, IH), 7.81 (s, IH), 9.78 (s, IH), 12.22 (s, IH). MS (ESI+) m/z 453.1 (M+H)\ 

30 Example 74 

ethyl 4-(5-amino-2-phenoxyphcnyl)~6-methyl~7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-

d]pyridazine-2-carboxylate 

Example 74a 

4-amino-6-chloro-2-mcthylpyridazin-3(2H)-one 

130 



WO 2013/097601 PCT/CN2012/086357 

A mixture of 4,6-dichIoro-2-methylpyridazm-3(2H)-onc (5.0 g, 27.9 mmoi) and 

ammonium hydroxide (55 mL, 1412 mmol) was heated at 150 °C for 2 hours and then cooled 

to room temperature. The solvent was removed, and the residue was dissolved in ethyl 

acetate and washed with water. The aqueous layer was extracted with additional ethyl acetate 

5 three times. The combined organic layers were washed with brine, dried and concentrated. 

The residue was purified by flash chromatography (silica gel, eluted with 40% ethyl acetatc 

in hexanes to afford 3.85 g (87%) of the title compound. 

Example 74b 

4-amino--6-cbloro-5-iod.o-2-m.ethylpyridazin-3(2H)-onc 

10 A mixture of Example 74a (2.12 g, 13.3 mmol) and N-iodosuccinimide (5.38 g, 23.9 

mmol) in. acetonitrile (30 mL) was heated under reflux for 6 hours. The reaction mixture was 

cooled to room temperature and partitioned between ethyl acetate and water. The aqueous 

layer was extracted with additional ethyi acetate twice. The combined organic layers were 

washed with brine, dried over anhydrous magnesium sulfate, filtered, and concentrated. The 

15 residue was purified by flash chromatography on silica gel eluting with. 20-40% ethyl acetatc 

in hexanes to afford 3.27 g (86%) of the title compound. 

Example 74c 

4-chloro-6-methyI-7-oxo-6,7-dihydro-l H-pyrrolo[3,2-d]pyridazine-2-carboxylic acid 

A mixture of Example 74b (0.59 g, 2.1 mmol), pyruvic acid (0.546 g, 6.2 mmol), 1,4-

20 diazabicyclo[2.2.2]octanc (0.695 g, 6.2 mmol), and palladium(!I)acetate (0.046 g, 10 mol%) 

in dimethylformamide (8 mL) was degassed and back-filled with nitrogen three times. The 

reaction mixture was then heated at 105 °C overnight. The reaction mixture was cooled to 

room temperature and partitioned between ethyl acetate and water. The aqueous layer was 

extracted with additional ethyl acetate twice. The combined organic layers were washed with 

25 brine, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was 

triturated in 30% ethyl acetate in hexanes to afford 0.25 g (53%) of the title compound. 

Example 74d 

ethyl 4-chloro-6-methyl-7-oxo-6,7-dihydro-lH-pyrrol.o[3,2-d]pyridazine-2-carboxylate 

Example 74c (0.45 g, 2.0 mmol) in ethanol (15 mL) was treated concentrated sulfuric 

30 acid (1 mL). The reaction mixture was heated under reflux for 16 hours. The reaction mixture 

was cooled to room temperature and partitioned between ethyl acetate and water. The 

aqueous layer was extracted with additional ethyl acetate twice. The combined organic layers 
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were washed with brine, dried over anhydrous magnesium sulfate, filtered, and concentrated 

to afford 0.45 g (89%) of the title compound. 

Example 74e 

ethyl 4-chloro-6-methyl-7-oxo-l-((2-(trimethylsilyl)ethoxy)methyl)-657-dihydro-lH~ 

A solution of Example 74d (0.41 g, 1.6 mmol) in dimethylformamide (15 mL) was 

treated with 60%> sodium hydride (0.096 g, 2.4 mmol) at room temperature. The reaction 

mixture was stirred for 30 min, and then was treated with (2-

(chloromethoxy)ethyl)trimethylsilanc (0.40 g, 2.4 mmol). The reaction mixture was then 

10 stirred for 2 hours. It was partitioned between ethyl acetate and water. The aqueous layer was 

extracted with additional ethyl acetate twice. The combined organic layers were washed with 

brine, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was 

purified by flash chromatography on silica gel, eluting with 20% ethyl acetate to afford 0.50 

g (8 3 %) of the title compound. 

15 Example 74f 

ethyi 4-(2-fluoro-5-nitrophenyl)-6-methyl-7-oxo-l-((2-(trimethylsilyl)ethoxy)mcthyl)-6,7-

dihydro-lH-pyrroi.o[3,2-d]pyridazine-2-carboxylate 

Example 74f was prepared according to the procedure used for the preparation of 

Example 2a (Method B), substituting Example 74e for Example le, to provide the title 

20 compound. 

ethyl 6-methyl-4-(5-nitro-2-phenoxyphenyl)-7-oxo-6,7~dihydro-lH-pyrrolo[3,2-d]pyridazine-

2-carboxylate 

A mixture of Example 74f (0.26 g, 0.53 mmol), phenol (0.060 g, 0.64 mmol) and 

25 cesium carbonate (0.21 g, 0.63 mmol) in dimethylsulfoxide (5 mL) was heated at 110 °C for 

6 hours. After cooling to room temperature, the reaction mixture was partitioned between 

water and ethyl acetate. The aqueous layer was extracted with additional ethyl acetate three 

times. The combined organic layers were washed with brine, dried over anhydrous 

magnesium sulfate, filtered, and concentrated. The residue was then treated with 15 mL of 

30 ethanol and 1 mL of concentrated H9SO4. The mixture was heated under reflux overnight. 

The reaction mixture was cooled to room temperature and partitioned between ethyl acetate 

and water. The organic layer was washed with brine, dried over anhydrous magnesium 

5 pyrrolo[3,2-d]pyridazine--2-carboxylate 

Example 74; 
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sulfate, filtered, and concentrated. The residue was purified by flash chromatography on 

silica gel eluting with 40-80% ethyl acetatc to afford 0.14 g (61 %) of the title compound. 

Example 74h 

ethyl 4-(5-amino-2-phenoxyphenyl)-6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

5 d]pyridazine-2-carboxylate 

Example 74b was prepared according to the procedure used for the preparation of 

Example 29b, substituting Example 74g for Example 29a, and ethanol for ethyl acetate, 

respectively, to provide the title compound. lH NMR (500 MHz, DMSO-<fc) 8 1.29 (t, >7.02 

Hz, 3H), 3.61 (s, 3H), 4.28 (q, 5=122 Hz, 2H), 5.22 (s, 2H), 6.65 (d, J=7.33 Hz, 2H), 6.74 

10 (dd, 3=8.85, 2.75 Hz, IH), 6.79 (t, J=2.75 Hz, IH), 6.87 (d, >7.32 Hz, IH), 6.91-6.93 (m, 

2H), 7.13-7.17 (m, 2H), 13.37 (br s, IH). MS (ES1+) m/z 405.1 (M+Hf. 

Example 75 

ethyl 4-[5-(ethy!amino)-2-phenoxyphenyl]-6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

djpyridazinc-2-carboxylatc 

15 Example 75 was obtained as a by-product from the preparation of Example 74h 1H 

NMR (500 MHz, DMSO~4s) 6 1.19 (t, .1=7.17 Hz, 3H), 1.30 (t, 3=7.02 Hz, 3H), 3.03-3.08 (m, 

2H), 3.62 (s, 3H), 4.29 (q, >7.02 Hz, 2H), 5.71 (t, J=5.19 Hz, 1H), 6.65 (d, >7.63 Hz, 2H), 

6.72-6.74 (m, 2H), 6.87 (t, J=7.32 Hz, IH), 6.91 (s, 1H),6,99 (d, >9.16 Hz, IH), 7.13-7.17 

(m, 2H), 13.47 (brs, IH). MS (ES1+) m/z 433.1 (M+H)'1". 

20 Example 76 

ethyl 4-{5-[ethyl(methylsulfonyl)amino]-2-phenoxyphenyl}-6-meth.yl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-d]pyridazinc~2-carboxylate 

Example 76 was prepared according to the procedure used in method A of Example 4, 

substituting Example 75 for Example 3, except the use of NaOH, to provide the title 

25 compound. ]H NMR (500 MHz, DMSO-t/5) 6 1.07 (t, J=7.02 Hz, 3H), 1.30 (t, > 7.17 Hz, 

3H), 3.02 (s, 3H), 3.67-3.72 (m, 5H),4.23 (q, J=7.22 Hz, 2H), 6.93 (d, >7.93 Hz, 2H), 6.99 

(d, J= 2.14 Hz, IH), 7.07-7.12 (m, 2H), 7.30-7.34 (m, 2H), 7.52-7.55 (m, IH), 7.85 (d, >2.75 

Hz, IH). MS (ESI+) m/z 511.1 (M+H)'. 

Example 77 

30 6-methyl-4-{5-[(methyisulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-d]pyridazine-2-carboxylic acid 

Example 77 was prepared according to the procedure used in method A of Example 4, 

substituting Example 74h. for Example 3, to provide the title compound. f H NMR. (500 MHz, 

DMSO-cfe) 5 3.04 (s, 3H), 3.66 (s, 3H),6.39-6.40 (m, IH), 6.81-6.83 (m, 2H), 6.93 (d, 3 = 
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1.53 Hz, 1H), 6.98-7,01 (m, IH), 7.14 (d, J= 8.85 Hz, IH), 7.23-7.27 (m, 2H), 7.37-7.42 (m, 

IH), 7.43 (d, J=2.75 Hz, 1H), 9.82 (s, IH), 13.35 (s, IH). MS (ES1+) m/z 455.1 (M+H)"f. 

Example 78 

6-methyl-4-{5-[(Tnethylsulfony])amino]-2-phenoxyphenyl}-7-oxo-6,7-dihydro-lH-

5 pyrrolo[2,3-d]pyridazine-2-carboxamide 

Example 78a 

6-methyl-4-(5-(methylsuIfonamido)-2-phenoxyphenyl)-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

d]pyridazine-2-carbonyl chloride 

Example 78a was prepared according to the procedure used for the preparation of 

10 Example 13a, substituting Example 77 for Example 10, to provide the title compound. 

Example 78b 

6-methy]-4-{5-[(methylsuIfonyl)amino]-2-phcnoxyphenyl}-7-oxo-6,7-dihydro-l H-

pyrrolo[2,3-d]pyridazine-2-carboxamide 

Example 78b was prepared according to the procedure used for the preparation of 

15 Example 13b, substituting Example 78a for Example 13a, and aqueous ammonium hydroxide 

for ethylamine, respectively, to provide the title compound.. *H NMR (500 MHz, DMSG-^4) 

5 3.03 (s, 3H), 3.67 (s, 3H), 6.85 (d, >7.63 Hz, 2H), 6.99-7.04 (m, 2H), 7.10 (d, J' = 8.54 Hz, 

IH), 7.23-7.28 (m, 2H), 7.37-7.40 (m, 2H)( 7.57 (s, IH), 7.91 (s, IH), 9.82 (s, IH), 12.95 (s, 

IH), MS (ESI+) m/z 454.1 (M+H)'". 

20 Example 79 

6-methyl-N-[2-(4-mcthy Ipiperazin-1 -yl)ethyl]-4-{5-[(methyIsulfonyl)amino]-2-

phenoxyphenyl}-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazine-2-carboxam.ide 

Example 79 was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 78a for Example 13a, and 2-(4-methylpiperazin-l -

25 yl)cthanamine for ethylamine, respectively, to provide the TFA salt of the title compound. 
]H NMR (500 MHz, DMSCM6) 6 2.67-2.80 (m, 6H), 3.04 (s, 3H), 3.49 (br, 8 H), 3.67 (s, 3H), 

6.82 (d, .1=7.63 Hz, 2E1), 6.99-7.03 (m, 2H), 7.13 (d, J = 8.85 Hz, IH), 7.24-7.28 (m, 2H), 

7.37-7.40 (m, 2H), 8.50-8.52 (m, IH), 9.85 (s, IH), 13.03 (s, 1H). MS (ES1+) m/z 580.2 
(M+H)"\ 

30 Example 80 

N-[3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazin-4-yl)-4-

phenoxyphenylJmethanesulfonami.de 

Example 80a 

(E)-4-amino-6-chloro-5-(2-ethoxyvinyl)-2-methylpyridazin-3(2H)-on.e 
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Example 80a was prepared according to the procedure used for the preparation of 

Example 2a (Method B), substituting Example 74b for Example le, and (E)-2~(2-

ethoxyvinyl)-4,4,5,5-tetramethyl-i,3,2-dioxaboroiane for 2-fluoro-5-nitrophenylboronic acid, 

respectively, to provide the title compound. 

5 Example 80b 

4-chloro-6-methyl-lH-pyrrolo[3,2-d]pyridazin-7(6H)-one 

Example 80a (0.1 g, 0.435 mmol) in acetic acid (5 mL) was heated at 90 °C overnight. 

The solvent was evaporated under reduced pressure to afford 0.071 g of the title compound. 

Example 80c 

10 4-chloro-6-mcthyl-l-((2-(trimethylsilyi)ethoxy)methyl)-lEf-pyrrolo[3,2-djpyridazin-7(6H)-

one 

Example 80c was prepared according to the procedure used for the preparation of 

Example 74e, substituting Example 80b for Example 74c, to provide the title compound. 

Example 80d 

15 4-(2-fluoro-5-nitrophenyl)-6-methyl-l-((2-(trimcthylsilyl)ethoxy)methyl)-lH-pyrrolo[3,2-

d]pyridazin-7(6H)~one 

Example 80d was prepared according to the procedure used for the preparation of 

Example 2a (Method B), substituting Example 80c for Example le, to provide the title 

compound. 

20 Example 80e 

6-methyl-4-(5-nitro-2-phenoxyphenyl)-lH-pyrrolo[3,2-d]pyridazin-7(6H)-one 

Example 80e was prepared according to the procedure used for the preparation of 

Example 2b, substituting Example 80d for Example 2a, to provide the title compound. 

Example 80f 

25 4-(5-amino-2-phenoxypheny])-6-methyl-lH-pyrrolo[3,2-d]pyridazin-7(6H)-one 

Example 80f was prepared according to the procedure used for the preparation of 

Example 29b, substituting Example 80c for Example 29a, to provide the title compound. 

Example 80g 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazin-4-yl)-4-

30 phenoxyphenyljmethanesulfonamide 

Example 80g was prepared according to the procedure used in method A of Example 

4, substituting Example 80f for Example 3, to provide the title compound. NMR (500 

MHz, DMSO-</6) 5 3.03 (s, 3H), 3.67 (s, 3H),6.39-6.40 (ra, IH), 6.87 (d, >7.63 Hz, 2H), 
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7.01 (t, J = 7.48 Hz, IH), 7.08 (d, J=8.54 Hz, IH), 7.24-7.28 (m, 2H), 7.35 (dd, J=8.85, 2.75 

Hz, IH), 7.42-7.43 (m, 2H), 9.80 (s, IH), 12.67 (s, IH). MS (ESI+) m/z 411.1 (M+H)"1". 

Example 81 

N~cthyl-6~methyl-4-{5-[(methylsulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7~dihydro-lH-

5 pyrrolo[2,3-d]pyridazine-2-carboxamide 

Example 81 was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 78a for Example 13a, to provide the title compound. 3 H 

NMR (500 MHz, DMSO-4>) 8 1.12 (t, 3-7.17 Hz, 3H), 3,03 (s, 3H), 3.27-3.30 m, 2H), 3.66 

(s, 3H), 6.82-6.84 (m, 2H), 6.98-7.02 (m, 2H), 6.97-7.01 (m, IH), 7.12 (d, J - 9.16 Hz, IH), 

10 7.23-7.28 (m, 2H), 7.37-7.40 (m, 2H), 8.44 (t, J=5.34 Hz, IH), 9.83 (s, IH), 12.97 (s, IH). 

MS (ESI+) m/z 482.1 (M+H)"1". 

Example 82 

6-methyl-4-(2-ph.enoxyphenyl)-!,6-dihydro-7H-pyrrolo[2,3-d]pyridazin-7-one 

Example 82 was prepared according to the procedure used for the preparation of 

15 Example 1 f, substituting Example 80b for Example .1 e, except for the use of potassium 

carbonatc, followed by purification by preparative HPLC (C18, 10-100% acetonitrile in 0.1% 

TFA m water), to provide the title compound. JH NMR (500 MHz. DMSO-de) 8 3.70 (s, 3H), 

6.36-6.37 (m, 1H), 6.91-6.93 (m, 2H), 7.02-7.07 (m, 2H), 7.27-7.31 (m, 3H),7.4l (t, j=2.75 

Hz, .IH), 7.47-7.52 (m, IH), 7.56 (dd, J=7.63, 1.83 Hz, IH), 12.65 (s, IH). MS (ES.1+) m/z 

20 318.1 (M+H)1". 

Example 83 

N-ethy!-N,6-dimethyl-4-{5-[(methyLsulfonyi.)aniino]-2-pheiioxyphenyi.}-7-oxo-6,7-dihydro-

lH-pyrrolo[2,3-d]pyridazme-2-carboxamide 

Example 83 was prepared according to the procedure used for the preparation of 

25 Example 13b, substituting Example 78a for Example 13a, and N-metbylethanamine for 

ethylamine, respectively, to provide the title compound. 'H NMR (500 MHz, DMSO-ak) 8 

1.07 (br, 3H), 2.94 (s, 3H), 3.03 (s, 3H), 3.45 (br, 2H), 3.68 (s, 3H), 6.88 (d, JN7.93 Hz, 2H), 

7.01 (t, 3- 7.32 Hz, IH"), 7. 12 (d, 3=8.85 Hz, IH), 7.24-7.28 (m, 2H), 7.36 (dd, 3=8.85, 2.75 

Hz, IH), 7.43 (d, 1=2.75 Hz, IH), 9.81 (s, IH), 13.01 (s, IH). M.S (ESI+) m/z 496.1 (M+H)'". 

30 Example 84 

4-{4-[(ethylsulfonyI)amino]-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)ph.enoxy}benzamide 

To a mixture of Example 33b (50 mg, 0.14 mmol) and triethylamine (0.043 g, 0.42 

mmol) in dichloromethane (4 mL) was added dropwise ethanesulfonyl chloride (0.072 g, 0.56 
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mmol), and the reaction mixture stirred at ambient temperature for 1 hour. The reaction 

mixture was concentrated under reduced pressure, dioxane (4 mL) and sodium hydroxide 

(10% w/v, 3 mL, 0.14 mmol) were added, and the reaction mixture was heated at 70 °C for 1 

hour. The mixture was cooled to ambient temperature and then neutralized with saturated 

5 aqueous ammonium chloride (50 mL) to a pH of 7. The organic layer was separated and the 

aqueous phase was extracted with ethyl acetatc (3 x 25 mL). The combined organic layers 

were washed with saturated aqueous sodium chloride, dried (anhydrous magnesium sulfate), 

filtered, and concentrated. The residue was purified by preparative HPLC (C18, 10-100%) 

acetonitrile/water, 0.1% TFA) to afford the title compound (22 mg, 35%). lii NMR (300 

10 MHz, DMSO-c/(i) ppm 12.01 (s, I H) 9.86 (s, 1 H) 7.77 (s, 1 H) 7.74 (d, J - 8.82 Hz, 2 H) 

7.42 (d,,/ = 2.37 Hz, 1. H) 7.22 - 7.30 (m, 3 H) 7.18 (s, 1 H) 7.11 - 7.16 (m, 1 H) 6.83 (d, J = 

8.82 Hz, 2 H) 6.23-6.28 (m, 1 H) 3.47 (s, 3 H) 3.15 (q, J = 7.35 Hz, 2 H) 1.21 - 1.29 (m, 3 

H). MS (ES1+) m/z 467.2 (M+H)'. 

Example 85 

1.5 6-mcthyl-4-[5-(methylsulfonyl)-2-phen.oxyphenyl]-l,6-dihydro-7H-pyrrol.o[2,3-c]pyridm-7-

one 

Example 85a 

4-(methylsulfonyl)-2-nitro-l-phenoxybenzene 

Example 85a was prepared according to the procedure used for the preparation of 

20 Example 2b, substituting 1 -fluoro-4-(methylsuI.fonyl)-2-nitrobenzene for Example 2a, to 

provide the title compound. 

Example 85b 

5-(methylsulfonyl)-2-phcnoxyaniline 

Example 85b was prepared according to the procedure used for the preparation of 

25 Example 29b, substituting 85a for Example 29a, to provide the title compound. 

Example 85c 

2-iodo-4-(methylsulfonyi)-1 -phenoxybenzene 

Example 85b (0.27 g, 1.025 mmol) in dioxane (1 mL) was treated with concentrated 

HCl (6 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 10 minutes. To this solution 

30 was added sodium, nitrite (0.085 g, 1.23 mmol) in water (1 mL). The reaction was stirred at 0 

°C for another 1 hour. To this solution was added potassium iodide (0.34 g, 1.051 mmol) in 

water (2 mL). The reaction was stirred for 1 hour at room temperature. The reaction mixture 

was partitioned between water and ethyi acetate. The organic layer was extracted with 

additional ethyl acetate twice. The combined organic layer were washed with brine, dried 
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over MgSC>4, filtered and. concentrated. The residue was purified by flash chromatography on 

silica gel el uting with 10-30% ethyl acetate in hexanes to afford 0.28 g of the title product. 

Example 85d 

6-mcthyl-4-[5-(methylsulfonyl)~2-phenoxyph.enyl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-

5 one 

Example 85d was prepared according to the procedure used for the preparation of 

Example If, substituting 85c for Example le, and Example 6a for 2-phenoxyphenylboronic 

acid, followed by purification by preparative HPLC (C18, 10-100% acetonitril/0.1% TFA in 

water), to provide the title compound. 'H NMR (500 MHz, DMSO-fife) 8 3.26 (s, 3H), 3.57 (s, 

10 3H), 6.29-6.30 (m, IH), 7.03 (d, >8.54 Hz, 1H), 7.11 (d, >7.63 Hz, 2H), 7.20 (t, >7.32 Hz, 

IH), 7.30 (t, >2.75 Hz, IH), 7.40-7.44 (m, 3H), 7.88 (dd, >8.54, 2.44 Hz, IH), 8.00 (d, 

>2.44 Hz, IH), 12.07 (s, IH). MS (ESI+) m/z 395.2 (M+H)4. 

Example 86 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-(tctrahydrofiiran-3-

15 yloxy)pyridine-3-suifonamide 

Example 86a 

5-bromo-6-chloropyridine-3-sulfonamide 

5-Bromo-6-chloropyridine-3-sulfonyl chloride (8.2 g) in methanol (20 mL) was 

cooled to 0 °C. To this solution was added 7N NH3 in methanol (80 mL). The reaction 

20 mixture was stirred over night at room temperature. The solvent was removed at low 

temperature, and the residue was partitioned between ethyl acetate and water. The aqueous 

layer was extracted with ethyl acetate three times. The combined organic layers were washed 

with brine, dried (MgS04), filtered, and concentrated. The solid was purified by flash column 

chromatography on silica gel to afford 4.2 g of the clean product. 

25 Example 86b 

5-bromo~6-(tetrahydrofuran-3-yloxy)pyridinc-3-sulfonamidc 

Example 86b was prepared according to the procedure used for the preparation of 

Example 29a, substituting 86a for Example 2a, and tetrahydrofuran-3-ol for tetrahydro-2H-

pyran-4-ol, to provide the title compound. 

30 Example 86c 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin.-4-yl)-6-(tetrahydrofuran-3-

yloxy)pyridinc-3-sulfonamidc 

Example 86c was prepared according to the procedure used for the preparation of 

Example If, substituting 86b for Example le, and Example 6a for 2-phenoxyphenylboronic 
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acid, followed by purification by preparative HPLC (CI 8, 10-100% acetonitrile in 0.1% TFA 

in water), to provide the title compound. !H NMR. (500 MHz, DMSO-^e) 5 1.91 -1.97 (m, IH), 

2.18-2.25 (m, IH), 3.59 (s, 3H), 3.66-3.76 (m, 3H), 3.92-3.95 (m, IH), 5.63-5.66 (m, 1H), 

6.19-6.21 (m, 1H), 7.34 (t, >2.75 Hz, IH), 7.41 (s, IH), 7.47 (s, 2H), 8.14 (d, >2.44 Hz, 1H), 

5 8.54 (d, J=2.44 Hz, IH), 12.11 (s, IH). MS (ES1+) m/z 391.1 (M+H)". 

Example 87 

N-methyl-5-(6-methyl-7~oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6~(tetrahydrofuran-

3-yloxy)pyridine-3-su!.fonamide 

Example 87 was obtained as a by-product from the preparation, of Example 86c. lH 

10 NMR (500 MHz, DMSO-c/6) 5 1.93-1.98 (m, 1.H), 2.17-2.24 (m, IH), 2.48 (d, J- 5.19 Hz, 

3H), 3.57 (s, 3H), 3.67-3.78 (m, 3H), 3.91-3.94 (m, 1H), 5.65-5.67 (m, 1FI), 6.19 (t, J=2.29 

Hz, IH), 7.33 (t, >2.75 Hz, IH), 7.43 (s, IH), 7.55 (q, >4.88 Hz, 1.H), 8.06 (d, >2.44 Hz, 

IH), 8.51 (d, >2.44 Hz, IH), 12.13 (s, IH). MS (ES1+) m/z 405.1 (M+H)"'~. 

Example 88 

15 6-methyi-4-(2-phenoxyphenyl)-2-phenyl-L6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

4-brom.o-2-iodo-6-methyl-1 -tosyJ-1 H-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 88a 

To a cold (-78 °C, dry ice/acetone bath) solution, of Example le (0.2 g, 0.525 mmol) 

in tetrahydrofuran (6 m.L) was added a freshly prepared solution, of lithium, di-isopropyl 

20 amide (1.2 equivalents). The reaction mixture was stirred at -78 °C for 45 minutes. A 

solution of iodine (0.054 ml, 1.049 mmol) in tetrahydrofuran (0.5 m.L) was added at -78 °C. 

The cooling bath was removed, and the reaction mixture was allowed to warm to room 

temperature and stirred for 1 hour. The reaction was quenched by the addition of saturated 

aqueous sodium thiosulfate (20 mL). The reaction mixture was partitioned between water 

25 and ethyl acetate. The layers were separated, and the aqueous layer was extracted with 

additional ethyl acetate. The combined organics were washed with brine, dried with 

anhydrous MgSO^, filtered and concentrated to dryness. The residue was purified by flash 

chromatography (silica gel, 1-100% ethyl acetate/hexane). The recovered material was 

further purified by reverse phase HPLC (C18, 10-100% acetonitrile in 0.1% TFA/water) to 

30 afford the title compound (55 mg, 21%o). 

Example 88b 

4-brom.o-6~methyl-2-ph.enyl-l-tosyl-lH-pyrrolo[2,3-c]pyri.din~7(6H)-onc 
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A mixture of Example 88a (O.lg, 0.197 mmol), phenylboronic acid (0.024 g, 0.197 

mmol), Pd(PPh3)4 (0.01 Ig, 0.0096 mmol), and sodium hydrogencarbonate (0.041 g, 0.493 

mmol) in dimethylformamide (2 mL) and water (0.6 ml,) was heated at 85 °C for 4 hours. 

After cooling, the reaction mixture was partitioned between water and ethyl acetatc. The 

5 aqueous layer was extracted with additional ethyl acetate twice. The combined organic layers 

were washed with brine, dried over MgS04, filtered, and concentrated. The residue was 

purified by flash chromatography on silica gel. eluting with 30% ethyl acetate to afford 0.084 

g of the title compound. 

Example 88c 

10 6~-m.eth.yl-4-(2-phenoxyphenyl)-2-phenyl-1,6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one 

Example 88c was prepared according to the procedure used for the preparation of 

Example 1 f, substituting 88b for Example 1 e, followed by purification by preparative HPLC 

(C18, 10-100%) acetonitrile in 0J%o TFA in water), to provide the title compound. 'H NMR 

(500 MHz, DMSO-40 8 3.53 (s, 3H), 6.67 (d, >1.22 Hz, IH), 6.93 (d, >7.63 Hz, 2H), 7.01-

15 7.04 (m, 2H)( 7.26-7.31 (m, 5H), 7.36-7.43 (m, 3H), 7.56 (dd, >7.48, 1.68 FIz, IH), 7.89 (d, 
J=7.32 Hz, IH), 12.31 (s, IH). MS (ES1+) m/z 393.3 (M+H)f. 

Example 89 

/V-{3-[2-(hydroxymethyl)-6-methyl-7-oxo-6,7-dihydro-l//-pyrroloL2,3-c]pyridin-4-yl]-4-

phenoxyphenyl}methanesulfonamide 

20 Example 89 was prepared according to the procedure used for the preparation of 

Example 20b, substituting Example 71 for Example 20a, to provide the title compound. 3H 

NMR (500 MHz, DMSO-4) 8 3.02 (s, 3H), 3.47 (s, 3H), 4.50 (s, 2H), 6.19 (d, >1.83 Hz, 

IH), 6.82 (d, >7.63 Hz, 2H), 6.99 (t, >7.32 Hz, IH), 7.05 (d, >8.85 Hz, IH), 7.21-7.27 (m, 

4H), 7.38 (d, >2.75 Hz, 1H), 9.75 (s, IH), I1.60 (s, IH). MS (ESI+) m/z 440.1 (M+H)1. 

25 Example 90 

N-[4-(4-cyanophcnoxy)-3-(6-methyl.-7-oxo-6,7-dih.ydro-.lH-pyrrolo[2,3-c]pyridin-4-

y i )p h en y 3 ] e th an esu 1 fon am i d e 

Example 90a 

4-(2-bromo-4-ni.trophenoxy)bcnzonitrile 

30 Example 90a was prepared according to the procedure used for the preparation of 

Example 7a, substituting 4-hydroxybcnzonitrile for phenol, to provide the title compound. 

Example 90b 

4-(4-amino-2-brom.opb.enoxy)benzonitril.e 
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To a 250 mL stainless steel pressure bottle were added Example 90a (3.21 g, 10.1 

mmol), platinum (IV) oxide (0.642 g, 2.83 mmol.) and tetrahydrofuran (70 mL) under a 

stream of nitrogen. The reaction flask was charged with hydrogen to 30 psi and stirred at 

ambient temperature for 45 minutes. The mixture was filtered through a nylon membrane. 

5 The filtrate was concentrated. The residue was purified by flash chromatography (silica gel, 

1:1 ethyl acetate/hexanes) to provide the title compound (1.7 5 g, 60% yield). 

Example 90c 

4-(4-arnino-2--(4,4,5,5-tetramethyl-l53,2-dioxaborolan-2-yl)phenoxy)benzonitrile 

A mixture of example 90b (1.75 g, 6.05 mmol), 4,4,4'}4,,5,5,5,,5'-octamethyl-2,2*-

10 bi(l,3,2-dioxaborolane) (3.07 g, i2.1 mmoi), l,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-

phosphaadamante (0.159 g, 0.545 mmoi), potassium acetate (1.31 g, 13.3 mmol) and 

tris(dibenzylidencacetonc)dipalJadium(0) (0.166 g, 0.182 mmol) in dioxane (30 mL) was 

degassed and backfilled with nitrogen. The reaction mixture was heated at 80 °C for 20 

hours and then cooied to ambient temperature. The mixture was concentrated and the residue 

15 was partitioned between ethyi acetate and water. The organic layer was separated and 

washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

filtered, and concentrated. The residue was purified by flash chromatography (silica gel, 

bcxane/ctbyl acetate) to provide the title compound (2.0 g, 98%o yield). 

Example 90d 

20 4-(4-amino-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenoxy)benzonitrile 

Example 90d was prepared according to the procedure used for the preparation of 

Example if, substituting Example 90c for 2-phenoxyphenylboronic acid, with purification by 

preparative HPLC (C18, 10-100% acetonitrile in 0 J % TFA in water), to provide the title 

25 compound. 
Example 90e 

N-[4-(4-cyanoph.enoxy)-3-(6-methyl-7-oxo-6-7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]ethanesulfonamid.e 

Example 90e was prepared according to the procedure used for the preparation of 

30 Example 4, Method A, substituting cthanesulfonyl chloride for methanesulfonyl chloride, and 

Example 90d for Example 3, respectively, to provide the title compound. lH NMR (300 

MHz, DMSO-40 5 ppm 12.01 - 12.05 (m, 1 H) 9.94 (s, 1 H) 7.62 - 7.69 (m, 2 H) 7.43 (d, J = 
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2.75 Hz, 1 H) 7.21 - 7.33 (m, 4 H) 6.86 - 6.93 (m, 2 H) 6.22 (dd, J = 2.75, 2.14 Hz, 1 H) 3.46 

(s, 3 H) 3-16 (q, J = 7.32 Hz, 2 H) 1.25 (t, J = 7.32 Hz, 3 H). MS (ESi+) m/z 449.1 ( VI; H) . 

Example 91 

2-fluoro-N-[3-(6-mcthyl-7~oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

5 (tetrahydrofuran-3-yloxy)phcnyI]ethanesuIfonamide 

Example 91 a 

6-methyl-4-(5-nitro-2-(tetrahydrofuran-3-yloxy)pheriyl)-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 91 a was prepared according to the procedure used for the preparation of 

Example 29a, substituting tctrahydrofuran-3-oi for tetrahydro-2H-pyran-4-ol, to provide the 

10 title compound. 
Example 91b 

4-(5-aniino-2-(tetrabydrofuran-3-yloxy)phenyl)-6-methyl-lEI-pyrrok>[2,3-c]pyridin-7(6H)-

one 

Example 91b was prepared according to the procedure used for the preparation of 

15 Example 29b, substituting Example 91a for Example 29a, to provide the title compound. 

Example 91c 

2-fi.uoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(tetrahydrofuran-3-yloxy)phenyl jethanesuifonamide 

To a mixture of Example 91b (80.0 mg, 0.246 mmoi) and triethylamine (74.6 mg, 

20 0.738 mmoi) in dichloromethane (4 mL) was added dropwise 2-fluoroethanesuifonyl chloride 

(144 mg, 0.984 mmol), and the reaction mixture was stirred at about ambient temperature for 

about 1 hour. The reaction mixture was neutralized with saturated aqueous ammonium 

chloride solution (50 mL) and the mixture was extracted with ethyl acetate (3 x 50 mL). The 

combined organic layers were washed with saturated aqueous sodium chloride solution, dried 

25 (anhydrous magnesium sulfate), filtered, and concentrated. The residue was purified, by 

preparative HPLC (C18, 10-80% acetonitrile in 0.1% TFA/water) to provide the title 

compound (7.0 mg, 6.5% yield). lH "NMR. (300 MHz. CDC!;,) ppm 11.54 (bs, 1H), 7.45 (t, 

J = 2.8 Hz, 1.H), 7.19 (s, IH), 6.88 (d, J = 8.7 Hz, IH), 6.73 (d, J - 2.7 Hz, IH) 6.67 (dd, J = 

3.1, 8.8 Hz, IH), 6.40 (dd, J = 2.0, 2.7 Hz, IH), 4.76 (m, IH), 3.82 (s, 3H), 3.85-3.62 (in, 8H), 

30 2.97 (bs, IH), 2.24-1.85 (m, 2H). MS (ESI+) m/z 436.2 (M+H)1. 

Example 92 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tctrahydrofuran-3-

yloxy)phenyI]propane-l-sulfonamide 
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Example 92 was prepared according to the procedure used for the preparation of 

Example 4, (Method A), substituting Example 91b for Example 3 and substituting propane-1-

sulfonyl chloride for methanesulfonyl chloride, to provide the title compound. lU NMR 

(300 MHz, CDC13) ppm 10.63 (bs, IH), 7.25 (m, 3H), 6.90 (d, J = 8.7 Hz, IH), 6.46 6.35 

5 (m, 2H), 4.88 (bs. IH), 4.01 3.66 (m, 7H), 3.12 3.03 (m, 2H), 2.2 (bs, 1 H), 2.19 1.80 (m, 4H), 

1.06 (t, J = 7.4 Hz, 3H). MS (ESI+) m/z 432.2 (M+H)'. 

Example 93 

N-[4-(4-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-iH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]propane-1-sulfonamide 

10 Example 93 was prepared according to the procedure used for the preparation of 

Example 4, (Method A), substituting Example 33b for Example 3 and substituting propane-1-

sulfonyl chloride for methanesulfonyl chloride, to provide the title compound. ]H NMR (300 

MHz, DMSO-do) . ppm 12.03 (bs, IH), 9.91 (s, IH), 7.70-7.63 (in, 2H), 7.42 (d, J - 2.5 Hz, 

IH), 7.32-7.17 (m, 4H), 6.93-6.86 (rn, 211), 6.22 (dd, J = 2.8, 1.9 Hz, IH), 3.46 (s, 3H), 3.18-

15 3.09 (m, 2H)f 1.92-1.65 (m, 2H), 0.98 (t, J = 7.4 Hz, 3H). .MS (ESI+) m/z 463.2 (M+H)'. 

Example 94 

N-[3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yi)-4-(2,4,6-

trifluorophenoxy)pheny]]propane-l-sulfonamide 

Example 94a 

20 6-methyl-4-(5-nitro-2-(2,4,6-trifluorophenoxy)phenyi)-lH-pyrroIo[2,3-c]pyridm-7(6H)-one 

Example 94a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2,4,6-trifluorophenol for phenol, to provide the title compound. 

Example 94b 

4-(5-amino-2-(2,4#6-trifIuorophenoxy)phcnyl)~6-methyi-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

25 Example 94b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 94a for Example 2b, to provide the title compound. 

Example 94c 

N-[3-(6-methyl-7-oxo-6,7-dihydro-iH-pyrrolo[2,3-c]pyridin-4-yl)-4-(2,4,6-

trifluorophenoxy)phenyl]propane-l-sulfonamidc 

30 Example 94c was prepared according to the procedure used for the preparation of 

Example 4, (Method A), substituting Example 94b for Example 3 and substituting propane-1 -

sulfonyl chloride for methanesulfonyl chloride, to provide the title compound. !H NMR (300 

MHz, DMSO-4) ppm 12.07 (bs, lH),9.72(s, IH), 7.44 7.33 (m, 2H), 7.33 7.28 (m, 3H), 
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7.14 (dd, J = 8.8, 2.7 Hz, IH), 6.80 (d, J = 8.8 Hz, 1H), 6.24 6.19 (m, IH), 3.56 (s, 3H), 3.11 

3.02 (m, 2H), 1.78 1.62 (m, 2H), 0.95 (t, J - 7.4 Hz, 3H). M.S (ES1+) mh 492.1 (M+H)+. 

Example 95 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

5 phenoxybcnzcne,sulfonamide 

Example 95 a 

3-nitro-4-phenoxybenzenesulfonamide 

Phenol (1.282 g, 13.63 mmol) in dimethylformamide (20 mL) was treated with 60% 

sodium hydride (0.545 g, 13.63 mmol). The reaction mixture was stirred for 10 minutes. To 

10 this solution was added 4-fluoro-3-nitrobenzenesulfonamide (0.75 g, 3.41 mmoi). The 

reaction mixture was stirred, at ambient temperature for 2 hours. The reaction mixture was 

partitioned between water and ethyi acetatc. The aqueous layer was neutralized with 10% 

HCl and extracted with, additional ethyl acetate twice. The combined organic layers were 

washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

15 filtered, and concentrated. The residue was purified by flash chromatography (.1:1 ethyl 

acctate/hexanes) on silica gel to give 0.96 g of the title product. 

Example 95b 

3-amino-4-phenoxybcnzenesulfonamide 

Example 95 b was prepared according to the procedure used for the preparation of 

20 Example 29b, substituting 95a for Example 29a, to provide the title compound. 

Example 95c 

3-iod.o-4-phenoxybenzenesulfonamide 

Example 95c was prepared according to the procedure used for the preparation of 

Example 85c, substituting 95b for Example 85b, to provide the title compound. 

25 Example 95d 

3-(6-mcthy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxybenzenesulfonamide 

A mixture of Example 6a (0.086 g, 0.20 mmol), Example 95c (0.083 g, 0.22 mmol), 

Pd(PPh3)4 (0.012 g, 5 mol%) and cesium, fluoride (0.091 g, 0.6 mmol) in dimethoxyethane (2 

30 mL) and methanol (1 mL) was heated under microwave conditions (110 °C, 30 minutes). The 

reaction mixture was cooled to ambient temperature and portioned between ethyl acetate and 

water. The organic layer was separated and dried over anhydrous magnesium sulfate, filtered, 

and concentrated. The residue was purified by preparative HPLC (C.18, 10-100%) acetonitrile 

in 0.1%) TFA/watcr) to provide the title compound (48 mg, 61%) yield). 'HNMR (500 MHz, 
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DMSCMe) 8 ppm 12.08 (s, IH), 7.95 (d, J - 2.14 Hz, IH), 7.79 (dd, J = 8.54, 2.44 Hz, IH), 

7.36-7.39 (m, 5H), 7.16 (t, i = 7.48 Hz, IH), 7.03-7.05 (m, 3H), 6.28 (t, J = 2.29 Hz, IH), 

3.55 (s, 3H). MS (EST+) m/z 396.2 (M+H)". 

Example 96 

5 6-(cyclohexylammo)~5~(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-yl)pyridine-

3-sulfonamide 

Example 96a 

5-bromo-6-(cyclohexylamino)pyridine-3-sulfonamide 

A mixture of Example 86a (0.136 g, 0.5 mmol) and cyclohexanamine (0.198 g, 2.0 

10 mmol) in dioxane (2 mL) was heated under microwave conditions (140 °C, 1 hour). The 

solvent was removed, and the residue was purified by flash chromatography (3:2 ethyl 

acetatc/hcxancs) on silica gel to give 0.164 g of the title product. 

Example 96b 

6-(cyclohexylamino)-5-(6-metbyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-y])pyridine-

15 3-sulfonamide 

Example 96b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 96a for Example 95c, to provide the title compound. !H 

NMR (500 MHz, DMSO- d6) 5 ppm 12.17 (s, 1H), 8.38 (d, J = 2.44 Hz, IH), 7.69 (d, J = 

2.44 Hz, IH), 7.32 (t, J - 2.75 Hz, IH), 7.29 (s, JH), 7.18 (br s, 2H), 6.04 (t, J - 2.29 Hz, IH), 

20 5.97 (d, J = 7.63 Hz, IH), 3.56 (s, 3H), 1.81-1.82 (m, 2EI), 1.54-1.65 (m, 3H), 1.01-1.33 (m, 

5H) MS (ES1+) m/z 402.1 (M+H)+. 

Example 97 

6-(cyclohexylamino)-N-mcthyi-5-(6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-

y!)pyridine-3-sulfonamide 

25 Example 97 was isolated as a minor product during the preparation of Example 96b. 
1H. NMR (500 MHz, DMSO- d6) 5 ppm 12.16 (s, IH), 8.35 (d, J = 2.44 Hz, IH), 7.69 (d, J = 

2.44 Hz, IH), 7.32 (t, J = 2.75 Hz, IH), 7.29 (s, IH), 7.18 (q, J = 4.88 Hz, IH), 6.02 (t, J = 

2.29 Hz, IH), 5.96 (d, J = 7.24 Hz, IH), 3.99-4.05 (m, IH), 3.55 (s, 3H), 2.42 (d, J = 4.88 Hz, 

3EI), 1.80-1.82 (m, 2H), 1.54-1.65 (m, 3H), 1.01-1.33 (m, 6H) MS (ES 1+) m/z 416.1 (M+H)~. 

30 Example 98 

N-m.ethyl-N'-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(2,4,6-

trifluorophenoxy)phenyljsulfuri.c diamide 

To a mixture of Example 94b (76.3 mg, 0.198 mmol) and triethyiamine (60.1 mg, 

0.594 mmol) in dichloromethane (4 mL) was added dropwise methylsulfamoyl chloride (103 
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mg, 0.792 mmol), and the reaction mixture was stirred at ambient temperature for 1 hour. 

The reaction mixture was concentrated under reduced pressure, and the residue was mixed 

with dioxane (5 mL) and 1M aqueous sodium hydroxide (3 mL, 0.2 mmol) and heated at 

70 °C for 1 hour. The reaction mixture cooled to ambient temperate and then neutralized 

5 with saturated aqueous ammonium chloride (50 mL) and the aqueous extracted with ethyi 

acetate (3x50 mL). The combined organic layers were washed with saturated aqueous sodium 

chloride, dried (anhydrous magnesium sulfate), filtered, and concentrated. The residue was 

purified by preparative HPLC (C18, 10-80% acetonitrile in 0.1% TFA/water) to provide the 

title compound (11 mg, 11% yield). ]H NMR (300 MHz, DMSO-^4) ppm 32.04 (bsf 1H), 

10 9.58 (s, 1H), 7.43-7.32 (m, 6H), 7.32-7.16 (m, IH), 7.10 (dd, J = 8.8, 2.7 Hz, 1.H), 6.75 (dj 

8.8 Hz, 1H), 6.23 (t, J - 2.3 Hz, IH), 3.57 (bs, 3H), 2.35 (d, J = 4.9 Hz, 3H).). MS (ESH~) 

m/z 479.1 (M+H)\ 

Example 99 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lrf-pyrroio[2,3-c]pyndin-4-yi)-4-(tctrahydro-2El-pyran-4-

15 yloxy)phenyl]propane-l -sulfonamide 

Example 99a 

6-methyl-4-(5-nitro-2-(tetrahydro-2H-pyran-4-yioxy)phenyl)-IH-pyrrolo[2,3-c]pyridin-

7(6H)-one 

To a solution of tetrahydro-2H-pyran-4-ol (231 mg, 2.265 mmol) in tetrahydrofuran 

20 (10 mL) was added sodium hydride (181 mg, 4.53 mmol) portion wise. After stirring for 10 

minutes, Example 2a (500 mg, 1.133 mmol) was added. The mixture was heated at 50 °C for 

2 hours. Upon cooling, the reaction mixture was quenched with saturated ammonium 

chloride solution (10 mL), diluted with 50% aqueous sodium chloride (80 mL) and extracted 

with ethyl acetate (75 mL, 2 X 50 mL). The combined organics were dried over anhydrous 

25 sodium sulfate, filtered, and concentrated. The residue was purified by flash column 

chromatography (silica gel, 0.5-4% methanol in dichloromethane) to provide the title 

compound (220 mg, 52.6% yield). 

Example 99b 

4-(5-amino-2-(tetrahydro-2H-pyran-4-yloxy)phenyi)-6-methyl-lH-pyrrolo[2,3-c]pyridin-

30 7(6H)-one 

Example 99b was prepared according to the procedure used for the preparation of 

Example 29b, substituting Example 99a for Example 29a, to provide the title compound. 

Example 99 c 
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N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)~4-(tctrahydro-2H-pyran-4-

yloxy)phenyl]propane-l-sulfonamide 

Example 99c was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 99b for Example 3 and propane-l-sulfonyl 

5 chloride for methanesulfonyl chloride with the exception that the reaction mixture was 

initially stirred for 18 hours at ambient temperature and then heated at 50 °C for 1 hour in the 

presence of sodium hydroxide, to provide the title compound. ] H NMR (300 MHz, DMSO-

(k) 8 ppm. 12.00 (s, IH), 9.50 (s, IH), 7.24-7.33 (m, 3H), 7.14 (s, 2H), 6.19 (t, J = 2.37 Hz, 

IH), 4.39-4.53 (m, IH), 3.53-3.68 (m, 5H), 3.33-3.45 (m, 2H), 2.96-3.06 (m, 2H), 1.78-1.92 

10 (m, 2H), 1.63-1/78 (m, 2H), 1.39-1.54 (m, 2H), 0.95 (t, ./= 7.46 Hz, 3H). MS (ES1+) m/z 

446.1 (M+Hf. 

Example 100 

252,2-trifluoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-3H-pyrrolo[2,3-c]pyridin-4-yl)-4-

(tetrahydro-2H-pyran-4-yloxy)phenyl]cthanesuifonamide 

15 To a solution of Example 99b (43.2 mg, 0.127 mmol.) in dichloromethane (2 mL) was 

added 2,2,2-trifluoroethanesulfonyl chloride (0.015 mL, 0.140 mmol) and triethyiamine 

(0.053 mL, 0.382 mmol). The mixture was stirred for 18 hours at ambient temperature. The 

reaction mixture was concentrated and the residue was purified by flash column 

chromatography (silica gel, 0.5-5% methanol in dichloromethane) to provide the title 

20 compound (20.8 mg, 33.7% yield). ]B NMR (300 MHz, DMSCM6) 8 ppm 12.00 (s, LH), 

10.16 (s, IH), 7.25-7.32 (m, 3H), 7.14-7.20 (m, 2H), 6.18-6.24 (m, IH), 4.36-4.55 (m, 311), 

3.52-3.68 (m, 5H), 3.33-3.45 (m, 2H), 1.79-1.94 (m, 2H), 1.39-1.57 (m, 2H). M.S (EST+) m/z 

486.1 (M+H)'. 

Example 101 

25 N~{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-m.ethyl~7-oxo-6,7-dihydro~lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl} ethanesulfonamide 

Example 101a. 

4-(2-(4,4-diftuorocyclohexyloxy)-5-nitrophenyl)-6-methyl-JH-pyrrolo[2,3-c]pyridin-7(6H)-

one 

30 Example 101a was prepared according to the procedure used for the preparation of 

Example 99a, substituting 4,4-difiuorocyclohexanol for tetrahydro-2H-pyran-4-ol, to provide 

the title compound. 

Example 101b 
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4-(5-amino-2-(4,4-dif!uorocyclohexyloxy)phenyI)~6-methyl-lH-pyrroio[2,3-c]pyridin-7(6H)-

one 

Example 101b was prepared according to the procedure used for the preparation of 

Example 29b, substituting Example 101a for Example 29a, to provide the title compound. 

5 Example 101c 

N-{4-[(4,4-difluorocyclohcxyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-y])phenyl} ethanesulfonamide 

Example 101c was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 101b for Example 3 and ethanesulfonyl 

10 chloride for methanesulfonyl chloride with the exception that the reaction mixture was 

initially stirred, for 18 hours at ambient temperature and then heated at 50 CC for 1 hour in the 

presence of sodium hydroxide to provide the title compound. !H NMR (300 MHz, DMSO-^) 

5 ppm. 12.02 (s, IH), 9.56 (s, IH), 7.24-7.34 (m, J = 4.36 Hz, 3H), 7.17 (s, 2H), 6.15-6.23 (m, 

IH), 4.48 (s, IH), 3.49-3.61 (m, 3H), 3.05 (q,,/- 7.27 Hz, 2H), 1.62-1.88 (m, 8H), 1.22 (t,,/ 

15 - 7.34 Hz, 3IT). MS (ES1+) m/z 466.1 (M+H)". 

Example 102 

N-{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phcnyl} propane-1-sulfonamide 

Example 102 was prepared according to the procedure used for the preparation of 

20 Example 4 (M.ethod A), substituting Example 10.1b for Example 3 and propane- 1-sulfonyl 

chloride for methanesulfonyl chloride with the exception that the reaction mixture was 

initially stirred. forl8 hours at ambient temperature and then heated at 50 °C for for 1 hour in 

the presence of sodium hydroxide, to provide the title compound. NMR (300 MHz, 

DMSO-</fi) 5 ppm 12.02 (s, IH), 9.54 (s, IH), 7.25-7.31 (m, 3H), 7.17 (s, 211), 6.14-6.22 (m, 

25 IH), 4.44-4.56 (m, J = 2.78 Hz, IH), 3.51-3.57 (m, 3H), 2.96-3.08 (ra, 2H), 1.61-1.89 (ra, 

10H), 0.95 (t, J = 7.54 Hz, 3H). MS (ESI+) m/z 480.2 (M+H)"5". 

Example 103 

N-{4-[(4,4-dif.luorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-JH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl}-2,2,2-trifluoroethanesulfonamide 

30 Example 103 was prepared according to the procedure used for the preparation of 

Example 100, substituting Example 101 b for Example 99b, to provide the title compound. 
}H NMR (300 MHz, DMStW6) 5 ppm J2.00 (s, IH), 10.19 (s, IH), 7.25-7.32 (m, 3H), 7.19 
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(s, 2H), 6.17-6.24 (m, IH), 4.36-4.60 (m, 3H), 3.55 (s, 3H), 1.60-1.88 (m,,/ = 4.07 Hz, 8H). 

MS (ESI+) m/z 520.1 (M+Hf. 

Example 104 

N-{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

5 c]pyridm-4-yl)phenyl}-N'-methylsul.furic diamide 

Example 104 was prepared according to the procedure used for the preparation of 

Example 100, substituting Example 101b for Example 99b and methylsulfamoyi chloride for 

2,2,2-trifluoroethanesulfonyl chloride, to provide the title compound. JH NMR (300 MHz, 

DMSO-40 5 ppm 11-98 (s, I El), 9.41 (s, IH), 7.21-7.30 (m, 3H), 7.06-7.17 (m, 3H), 6.15-

10 6.24 (m, IH), 4.44 (s, IH), 3.55 (s, 3H), 2.51 (s, 3H), 1.59-1.86 (m, 8H). MS (ESI+) m/z 

467.1 (M+H)\ 

Example 105 

N-[3-(6-methyl~7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4~yl)-4-(tetrahydro-2H-pyran-3-

yloxy)phenyl]ethanesulfonamidc 

15 Example 105a 

6-methyl-4-(5-nitro-2-(tetrahydro-2H-pyran-3-y1oxy)phenyl)-lH-pyrrolo[2,3-c]pyridin-

7(6H)-one 

Example 105a was prepared according to the procedure used for the preparation of 

Example 99a, substituting tetrahydro-2H-pyran-3-ol for tctrahydro-2H-pyran-4-oi, to provide 

20 the title compound. 

Example 105b 

4-(5-amino-2-(tetrahydro-2H-pyran-3-yloxy)phenyl)-6-methyI-lH-pyrrolo[2,3-c]pyridin-

7(6H)~one 

Example 105b was prepared according to the procedure used for the preparation of 

25 Example 29b, substituting Example 105a for Example 29a, to provide the title compound. 

Example 105c 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-y!)-4-(tetrahydro-2H~pyran-3-

yloxy)phenyl]ethanesulfonamide 

Example 105c was prepared according to the procedure used for the preparation of 

30 Example 4 (Method A), substituting Example 105b for Example 3 and ethanesulfonyl 

chloride for methanesulfonyl chloride with the exception that the reaction mixture was 

initially stirred for 18 hours at ambient temperature and. then heated at 50 °C for for I hour in 

the presence of sodium hydroxide, to provide the title compound. !H NMR (300 MHz, 
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DMSO-4) 8 ppm 12.02 (s, IH), 9.53 (s, IH), 7.37 (s, IH), 7.27-7.33 (m, 2H), 7.09-7.17 (m, 

2H), 6.23 (t,,/ = 2.18 Hz, IH), 4.23-4.34 (m, 1EJ), 3.67 (dd, J = 11.70,2.58 Hz, 1H),3.37-

3.59 (m, 6H), 3.04 (q, J = 7.54 Hz, 2H), 1.85-2.00 (m, IH), 1.51-1.73 (m, 2H), 1.33-1.49 (m, 

IH), 1.21 (t, J = 7.34 Hz, 3H). MS (ES1+) m/z 432.2 (M+H)+. 

5 Example 106 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2EI-pyran-3-

yloxy)pheny ljpropane-1 -sulfonamide 

Example 106 was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 105b for Example 3 and propane- 1-sulfony] 

10 chloride for methanesulfonyl chloride with the exception that the reaction mixture was 

initially stirred fori 8 hours at ambient temperature and then heated at 50 °C for for 1 hour in 

the presence of sodium hydroxide, to provide the title compound. !H NMR (300 MHz, 

DMS0-d6) 6 ppm. 12.02 (s, IH), 9.52 (s, IH), 7.37 (s, IH), 7.30 (s, 2H), 7.12 (s, 2H), 6.23 (t, 

J = 2.18 Hz, IH), 4.22-4.34 (m, IH), 3.67 (dd,,/ = 11.50, 2.78 Hz, IH), 3.36-3.59 (m, 6H), 

15 2.96-3.07 (m, 2H), 1.85-1.99 (m, IH), 1.52-1.79 (m, 4EI), 1.32-1.50 (m, IH), 0.95 (t, J= 7.54 

Hz, 3EI). MS (ESI+) m/z 446.2 (M+H)1. 

Example 107 

2.2,2-trifluoro-N-[3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(tctrahydro-2H-pyran-3-yloxy)phenyl]ethanesuifonamide 

20 Example 107 was prepared according to the procedure used for the preparation of 

Example 100, substituting Example 105b for Example 99b, to provide the title compound. 

'HNMR (300 MHz, DMSO-4) 5 ppm 12.02 (s, IH), 10.17 (s, IH), 7.38 (s, IH), 7.26-7.33 

(m, 2H), 7.12-7.18 (m, J = 1.59 Hz, 2H), 6.26 (t, ,7-2.38 Hz, IH), 4.43 (q,.7 = 9.92 Hz, 2H), 

4.27-4.36 (m, IH), 3.68 (dd,./ = 11.50, 2.38 Hz, IH), 3.39-3.59 (m, 6H), 1.86-2.01 (m, IH), 

25 1.53-1.73 (m, 2H), 1.36-1.49 (m, IH). MS (ES1+) m/z 486.1 (M+Hf. 

Example 108 

N-methyl-N,'[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yi)-4-(tetrahydro-

2H-pyran-3-yloxy)phenyljsulfuric diamide 

Example 108 was prepared according to the procedure used for the preparation of 

30 Example 100, substituting the Example 105b for Example 99b and methylsulfamoyi chloride 

for 2,2,2-trifluoroethanesulfonyl chloride, to provide the title compound. ]H NMR (300 MHz, 

DMSO-dk) 5 ppm 11.99 (s, IH), 9.38 (s, 1 El), 7.33 (s, IH), 7.26-7.30 (m,,7 = 2.54, 2.54 Hz, 

2H), 7.05-7.13 (m, 3H), 6.22-6.27 (m, IH), 4.16-4.27 (m, IH), 3.65 (dd, J= 11.53, 2.37 Hz, 
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m), 3.37-3.59 (m,6H), 2.50-2..53 (m, J = 1.70 Hz, 3H), 1.84-1.96 (m, 1H), 1.50-1.71 (m, 

2H), 1.35-1.47 (m, IH). MS (ESI+) m/z 433.1 (M+H)r. 

Example 109 

N-[3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-yl)~4~(tetrabydro-2H-pyraii-4-

5 yloxy)pb.enyl]etbanesulfonamide 

Example 109 was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 99b for Example 3 and ethanesulfonyl. chloride 

for methanesulfonyl chloride with the exception that the reaction mixture was initially stirred 

forl8 hours at ambient temperature and then heated at 50 °C for 1 hour in the presence of 

10 sodium hydroxide, to provide the title compound. ]H NMR (300 MHz, DMSO-J^) 8 ppm 

12.00 (s, IH), 9.50 (s, IH), 7.24-7.33 (m, 3H),7.14(s, 2H),6.19 (t, J= 2.37 Hz, IH),4.39-

4.53 (m, IH), 3.53-3.68 (m, 5H), 3.33-3.45 (m, 2H), 2.96-3.06 (m, 2H), 1.78-1.92 (m, 2H), 

1.63-1.78 (m, 2H), E39-1.54 (m, 2H), 0.95 (t, J = 7.46 Hz, 3H). MS (ESI+) m/z 432.1 

(M+H)4. 

15 Example 110 

N.N-dimethyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-yl)-6-

(tetrahydrofuran-3-yloxy)pyridine-3-sulfonamide 

Example 110a 

5-bromo-6-chloro-N,N-dimetbylpyridine-3-sulfonamide 

20 5-Brom.o-6-chloropyridi.ne-3-sulfonyl chloride (1.455 g, 5 mmol) in methanol (20 mL) 

was treated with. 2.0 N dimethylamine (6.25 mL, 12.50 mmol). The reaction mixture was 

stirred at ambient temperature for 16 hours. The solvent was removed, and the solid was 

washed with water several times. The solid was then purified by chromatography on silica gel 

eluting with 15% ethyl acetate in hexanes to give 0.8 g of the title compound. 

25 Example 110b 

5-bromo-N,N-dimethyl-6-(tet.rahydrofuran-3-yloxy)pyridine-3-sulfonamide 

Example 110b was prepared according to the procedure used for the preparation of 

Example 29a, substituting 1 10a for Example 2a, and tetrahydrofura.n-3-ol for tetrahydro-2H-

pyran-4-ol, respectively, to provide the title compound. 

30 Example 110c 

N,N-dimethyl-5-(6-m.ethyl-7-oxo-6,'7-dihyd.ro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-

(tetrahydrofuran-3-yloxy)pyridine-3-sulfonamide 

15 



WO 2013/097601 PCT/CN 2012/086357 

Example 110c was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 110b for Example 95c, to provide the title compound. ]U 
NMR (500 MHz, DM.SC)-d6) 5 ppm 12.11 (s, IH), 8.53 (d, J = 2.44 Hz, IH), 8,00 (d, J = 2.44 

Hz, IH), 7.43 (s, IH), 7.32 (d, J = 2.75 Hz, 1 EI), 6.17 (t, J = 2.29 Hz, IH), 5.67 (d, 1.53 

5 Hz, IH), 3.93 (dd, J = 10.38, 4.58 Hz, IH), 3.78 (d, J - 10.07 Hz, IH), 3.68-3.72 (m, 2H), 

3.57 (s,3H), 2.69 (s, 6H), 2.54-2.56 (m, 5H), 2.17-2.24 (m, IH), 1.94-1.98 (m, IH). MS 

(ESH-) m/z 419.2 (M+H)". 

Example 111 

5-(6-methyJ-7-oxo-6.7~dihydro-lE3-pyrrolo[2,3-c]pyridm-4-yl)-6-(phenylammo)pyridine-3-

10 sulfonamide 

Example 111a 

5-bromo-6-(phcnylamino)pyridine-3-sulfonamide 

A mixture of Example 86a (0.136 g, 0.5 mmol), aniline (0.186 g, 2.0 mmol), and 

60% sodium hydride (0.12 g, 3.0 mmol) in dioxane (2 mL) was stirred and heated at 60 °C 

15 for 16 hours. After cooling, the reaction mixture was partitioned between water and ethyl 

acetate. The aqueous layer was neutralized with 10% HCl and extracted with additional ethyl 

acetatc twice. The combined organic layers were washed with saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue 

was purified by flash chromatography on silica gel (2:3 ethyl acetate/hexanes) to give 0.095 g 

20 of the title product. 

Example 111b 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyiTolo[2,3-c]pyridin-4-yl)-6-(phenylamino)pyridine-3-

sulfonamide 

Example 11 lb was prepared according to the procedure used for the preparation of 

25 Example 95d, substituting Example 11 la for Example 95c, to provide the title compound. *H 

NMR (500 MHz, DMSO-^) 5 ppm 12.17 (s, IH), 8.49 (d, J = 2.44 Hz, IH), 8.25 (s, IH), 

7.87 (d, J = 2.44 Hz, IH), 7.55 (d, J = 7.63 Hz, 2H), 7.42 (s, IH), 7.24-7.31 (m, 5H), 6.99 (t, J 

= 7.32 Hz, IH), 6.04 (m, IH), 3.58 (s, 3H). MS (ES1+) m/z 396.2 (M+H)". 

Example 112 

30 N-methyI-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-

(phenylam.ino)pyridine-3-sulfonamide 

Example 112 was isolated as a minor product during the preparation of Example 111b. 

'H NMR (500 MHz, DMSCM6) 8 ppm 12.17 (s, IH), 8.44 (d, J = 2.44 Hz, 3H), 8.31 (s, IH), 

7.78 (d, J = 2.44 Hz, IH), 7.56 (d, J = 7.63 Hz, 2H), 7.45 (s, IH), 7.34-7.37 (m, IH), 7.25-
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7.30 (m, 3H), 7.00 (t, J =* 7.32 Hz, IH), 6.04 (m, IH), 3.58 (s, 3H), 2.4-6 (d, J = 4.88 Hz, 3H). 

MS (ES3+) m/z 410.2 (M+H)". 

Example 113 

N-[4-(4~cyanophen.oxy)-3-(6~methyl-7-oxo-6,7-dihydro-jELpyrrolo[2,3-c]pyridin-4-

5 yI)phenyl]-2-fluoroethanesulfonamide 

Example 33b (50 mg, 0.140 mmol) and triethyiamine (42.6 mg, 0.421 mmol) were 

combined in dichloromethane (4 mL). 2-FIuoroethanesulfonyl chloride (82 mg, 0.561 mmol) 

was added dropwise and reaction mixture was stirred for 1 hour at ambient temperature. The 

reaction mixture was then extracted with saturated aqueous sodium chloridc, separated, dried 

10 over anhydrous magnesium sulfate, filtered, and concentrated. . The residue was purified by 

preparative HPLC (C18. 10-100% acetonitrile/water, 0.1% TFA) to afford the title compound 

(1.4 mg, 2% yield). ]H"NMR (300 MHz, DMSO-c/6) . ppm 11.98-11.92 (m, IH), 7.62-7.56 

(m, 2H), 7.25 (t, J = 2.7 Hz, IH), 7.17 (s, 1H), 7.05 (d, 3 = 8.6 Hz, IH), 6.82-6.70 (m, 4H), 

6.24-6.13 (m, IH), 4.19-4.09 (m, 2H), 3.70-3.62 (m, 211) 3.45 (s, 3H). MS (ESI+) m/z 467.1 

15 (M+H)'". 
Example 114 

2-fluoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yi)-4-(2,4,6-

trif]uorophenoxy)phenyl]ethanesulfonamide 

Example 114 was prepared according to the procedure used for the preparation of 

20 Example 91c, substituting Example 94b for Example 91b, to provide the title compound. JH 

NMR (300 MHz, DMSO-tfe) . ppm 12.00-11.94 (m, IH), 7.33 (d, J" = 8.8 Hz, IH), 7.27 (m, 

2H), 7.25 (s, IH), 6.69 (d, J - 2.5 Hz, IH), 6.63-6.47 (m, 2H), 6.22 (dd, J = 2.8, 2.0 Hz, IH), 

4.08 (q, J = 6.3, 5.7, 6.0 Hz, 2H), 3.60 (t, J = 6.3, 6.0 Hz, 2H), 3.55 (bs, 3H). MS (ES1+) m/z 

496.2 (M+H)"1". 

25 Example 115 

N-[4-(2,4-difluorophcnoxy)-3-(6-raethy 1-7-0X0-6,7-dihydro-lH-pyrrolo[2>3-c]pyridin-4-

yl )phcnyl jpropanc-1 -sulfonamide 

Example 115 was prepared according to the procedure used for the preparation of 

Example 27c, substituting propane-l-sulfonyl chloridc for methanesulfonyl chloride, to 

30 provide the title compound. *H NMR (300 MHz, DMSO-4;) . ppm 12.04 (bs, IH), 9.76 (s, 

IH), 7.42-7.26 (m, 4H), 7.18 (dd, J = 8.8, 2.7 Hz, IH), 7.13-6.94 (m, 2H), 6.91 (d, J = 8.7 Hz, 

IH), 6.24 (t, J = 2.3 Hz, JH), 3.53 (s, 3H), 3.13-3.04 (m, 2H), 1.79-1.64 (m, 2H), 0.96 (t, J = 

7.4 Hz, 3H). MS (ESI+) m/z 474.1 (M+H)'". 

Example 116 
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4-(2,4-difhaoropbenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(pyrimidin-2-yl)benzamide 

A solution of Example 50b (24 mg, 0.06 mmol) in a 4 mL vial was dissolved in 

anhydrous tetrahydrofuran (1.0 mL), followed, by the addition of 1 -chloro-N\N,2-trim.ethyl-l-

5 propenylamine (65 LIL, 0.48 mmol). This was capped and placed to shake for 2 hours at 

ambient temperature. Then, a solution of pyrim.idin-2-amine (9 mg, 0.09 mmol) in anhydrous 

tetrahydrofuran (0.3 mL) was added, followed by a solution of 4-(dimethylamino)pyridine 

(37 mg, 0.3 mmol) in anhydrous tetrahydrofuran (0.5 ml.). The mixture was stirred at 60 °C 

for 16 hours, cooled, and concentrated to dryness. The residues were dissolved, in 1:1 

10 DMSO/MeOH and purified by reverse phase HPLC (10-80% acetonitrile in 0.1% TFA water) 

\H NMR (500 MHz, DM$0-d6fD2Q Tcmp=25 °C) 8 ppm 8.73 (d, J = 4.88 Hz, 2 EI) 8.09 (d, 

J = 2.44 Hz, 1 H) 7.95 (dd, J = 8.70, 2.29 Hz, 1 EI) 7.42 - 7.48 (m, 1 H) 7.41 (s, 1 H) 7.32 -

7.38 (m, 2 H) 7.27 (t, J - 4.88 Hz, 1 H) 7.11 -7.17(m, 1 H) 6.90 (d8.85 Hz, 1 H) 6.32 

(d, J = 2.75 Hz, 1 H) 3.60 (s, 3 H); (ESI) m/z 474 (M+H)". 

15 Example 117 

4-(2,4-difluoroph.enoxy)-N-(2,6-dimcthoxypyridin-3-yl)-3-(6-methyi-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)bcnzamide 

Example 117 was prepared according to the procedure used for the preparation of 

Example 116, substituting 2,6-dimethoxypyridin-3-amine hydrochloride for pyrimidin-2-

20 amine, to provide the TFA salt of the title compound. *H NMR (500 MHz, DMSO-

d(JD20 Tcrap=25 °C)8 ppm 8.08 (d,,/ = 1.53 Hz, 1 H) 7.94 (dd, J = 8.85, 2.14 Hz, 1 H) 7.74 

- 7.78 (m, 1 H) 7.40 - 7.47 (m, 1 H) 7.38 (s, 1 IT) 7.28 - 7.35 (m, 2 H) 7.09 - 7.15 (m, 1 H) 

6.91 (d, J = 8.54 Hz, 1 H) 6.43 (d, J = 8.24 Hz, 1 H) 6.29 (d, ./= 2.75 Hz, 1 H)3.88(d,,/ = 

9.46 Hz, 6 H) 3.60 (s, 3 H); (ESI) m/z 533 (M+H)+. 

25 Example 118 

4-(2,4-difluorophenoxy)-N-(lH-indazol-6-yl)-3-(6-methyl-7-oxo-6,7-dihydro-1H-

pyrrolo[2,3-c]pyridin-4-yl)benzamide 

Example 118 was prepared according to the procedure used for the preparation of 

Example 116, substituting 1 H-indazol-6-amine for pyrimidin-2-amine, to provide the title 

30 compound. LH NMR (500 MHz, DMS0-d6/D20 ,Tcmp=25 °C)8 ppm 8.22 (s, 1 H) 8.12 (d, J 

- 2.44 Hz, 1 H) 8.02 (s, 1 H) 7.97 (dd, J = 8.54, 2.44 Hz, 1 EI) 7.73 (d, J - 8.54 Hz, 1 H) 

7.42 - 7.48 (m, 1 H) 7.41 (s, 1 H) 7.30 - 7.38 (m,3H)7.1J -7.16(m, J H) 6.93 (d,J= 8.54 

Hz, 1 H) 6.31 (d, J - 2.75 Hz, 1 H) 3.61 (s, 3 H); (ESI) m/z 512 (M+H)". 
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Example 119 

4-[2-(2,4-difluorophenoxy)-5-{[4-(pyrrolidm-l-ylcarbonyl)pipcrazin-]-yl]carbonyl}phenyl]-

6-methyl-l,6-dihydro-7H~pyrrolo[2,3-c]pyridin-7-one 

Example 119 was prepared according to the procedure used for the preparation of 

Example 116, substituting piperazin-J -yl(pyrro]idin-l-yl)m.ethanone for pyrimidin-2-amme, 

to provide the title compound, *H NMR (500 MHz, DMSO-C4/D2O Temp=25 °C ) 5 ppm 

7.51 (d, J-2.14Hz, 1 H) 7.39 - 7.46 (m, 2 H) 7.35 (s, 1 H) 7.32 -7.34 (m, ,/ = 2.90, 2.90 Hz, 

1 H) 7.25 - 7.31 (m, 1 H) 7.07 - 7.13 (m, 1 H) 6.87 (d, J - 8.54 Hz, 1 H) 6.28 (d, J = 2.75 Hz, 

1 H) 3.59 - 3.71 (ra, J H) 3.56 - 3.58 (m, 4 H) 3.40 - 3.55 (ra, 2 H) 3.18- 3.33 (m, J = 6.41, 

6.41 Hz, 8 H) 1.75 (t, J = 6.26 Hz, 4 H); (ESI) m/z 562 (M+H)+. 

Example 120 

4-(2,4-difluorophenoxy)-N-[4-(dimethylamino)phcnyl]-3-(6-raethyl.-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-y])benzamide 

Example 120 was prepared according to the procedure used for the preparation of 

Example 116, substituting Ni,N1-dimethylbenzene-l,4-diaraine for pyrimidin-2-amine, to 

provide the TFA salt of the title compound. 1H NMR (500 MHz, DMS0-c/6/D20 Temp=25 

°C) 5 ppm 8.09 (d, J = 2.44 Hz, 1 H) 7.94 (dd, J = 8.70, 2.29 Hz, 1 H) 7.76 (d, J - 9.16 Hz, 2 

H) 7.41 - 7.47 (m, 1 H) 7.39 (s, 1 H) 7.29 - 7.36 (m, 2 H) 7.26 (d, J = 8.85 Elz, 2 EI) 7.10 -

7.16 (m, 1 H) 6.92 (d, J = 8.54 Hz, 1 H) 6.29 (d, J = 3.05 Hz, 1 H)3.60 (s, 3 H) 3.06 (s, 6 H); 

(ESI) m/z 515 (M+H)+. 

Example 121 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(pyridin-4-ylmethyl)benzamide 

Example 121 was prepared according to the procedure used for the preparation of 

Example 116, substituting pyridin-4-yhnethanamine for pyrimidin-2-amine, to provide the 

TFA salt of the title compound. ]H NMR (500 MHz, DMS0-J6/D20 Jemp-25 °C) 8 ppm 

8.79 (d, J - 6.41 Hz, 2 H) 8.05 (d, J = 2.14 Hz, 1 H) 7.87 - 7.96 (ms 3 H) 7.41 -7.47 (m, 1 H) 

7.28 - 7.38 (no, 3 H) 7.09 ~ 7.16 (m, 1 H)6.91 (d, 7 =8.54 Hz, 1 H) 6.28 (d, J =2.75 Hz, .1 H) 

4.73 (s, 2 H) 3.59 (s, 3 H); (ESI) m/z 487 (M+H)+. 

Example 122 

4-(2,4-difluorophenoxy)-3-(6-methyI-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-N-

[2-(2-oxopyrrolidin-1 -yl)ethyl]benzamide 
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Example .122 was prepared according to the procedure used for the preparation of 

Example 116, substituting l-(2~aminoethyl)pyrrolidin-2-one for pyrimidi.n-2-amine, to 

provide the title compound. jH NMR (500 MHz, DMS0-t/6/D20 Temp=25 °C) 5 ppm 7.91 (d, 

J = 2.44 Hz, 3 EI) 7.77 (dd, J = 8.70, 2.29 Hz, 1 H) 7.38 - 7.47 (m, 1 H) 7.32 - 7.36 (m, 2 H) 

5 7.26- 7.31 (m, 1 H) 7.07 -7.13 (m, 1 R)6M(d,J = 8.54 Hz, 1 H) 6.27 (d, ./= 2.75 Hz, 1 H) 

3.59 (s, 3 H) 3.33 - 3.46 (m, 6 H) 2.19 (t, J - 8.09 Hz, 2 H) 1.86-1.95 (m, 2 H); (ESi) m/z 

507 (M+H)"1". 

Example 123 

4-(2,4-difluorophenoxy)-N-(2-hydroxy-2-methylpropyl)~3-(6-methyl-7~oxo-6,7-dihydro-lH-

10 pyrrolo[2,3-c]pyridin-4-yl)benzamidc 

Example 123 was prepared according to the procedure used for the preparation of 

Example 116, substituting l-amino-2-methylpropan-2-ol. for pyrimidin-2-amine, to provide 

the title compound. ]E1 NMR (500 MHz, DMSO-1&/D2O )Temp=25 °C)8 ppm 7.98 (d, J = 

2.14 Hz, 1 H) 7.85 (dd, J = 8.70, 2.29 Hz, 3 H) 7.39 - 7.45 (m, 1 H) 7.35 (s, 1 H) 7.32 (d,,/ = 

15 3.05 Hz, 1 H) 7.25 -7.31 (m, 1 H) 7.07-7.1.3 (m, 1 H) 6.86 (d,8.54 Hz, 1 El) 6.26 (d,./ = 

2.75 Hz, 1 H) 3.58 - 3.60 (m, 3 H) 3.27 (s, 2 H) 1.31 (s, 6 H); (ESI) m/z 468 (M+H)+. 

Example 124 

4-(2,4-difluorophcnoxy)-N-[2-(5-methoxy-1H-indol-3-yl)ethyl]-3-(6-methyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)benzamide 

20 Example .124 was prepared according to the procedure used for the preparation of 

Example 116, substituting 2-(5-m.ethoxy-lH.-i.ndol-3-yl)ethanami.ne for pyrimi.din-2-amine, to 

provide the title compound. *H NMR (500 MHz, DMSO-i&^O, Temp=25 °C) 5 ppm 7.93 

(d, J = 2.14 Hz, 1 EI) 7.83 (dd, ./= 8.54, 2.14 Hz, 1 H) 7.39 - 7.45 (m, 1 H) 7.30 - 7.33 (m, 2 

H) 7.26 - 7.30 (m, 1 H) 7.24 (d, J = 8.85 Hz, 1 H)7.14(s, 1 H) 7.07 - 7.13 (m, 1 H) 7.03 (d 

25 - 2.44 Hz, 1 H) 6.86 (d, J - 8.54 Hz, 1 H) 6.72 (dd, J = 8.85, 2.44 Hz, 1 H) 6.24 (d, J = 2.75 

Hz, 1 H) 3.67 (s, 3 EI) 3.59 (s, 3 H) 3.53 (t, J = 7.32 Hz, 2 H) 2.92 (t, J = 7.32 Hz, 2 H); (ESI) 

m/z 569 (M+H)". 

Example 125 

N-(3,4-difluorobcnzyl)-4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

30 pyrroio[2,3-c]pyridin-4-yl)benzamide 

Example 125 was prepared according to the procedure used for the preparation of 

Example 116, substituting (3,4-difluorophenyl)methana.mine for pyrimidin-2-amine, to 

provide the title compound. }H NMR (500 MHz, DMSQ-^/E^O, Tcmp=25 °C)5 ppm 8.00 (d, 
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J = 2.14 Hz, I H) 7.87 (dd, J = 8.54, 2.14 Hz, 1 H) 7.26 - 7.46 (m, 6 H) 7.15 - 7.20 (m, 1 H) 

7.08 - 7.13 (m, 1 H) 6.88 (d, J= 8.54 Hz, 1 H) 6.26 (d, J =2.15 Hz, 1 H) 4.45 (s, 2 H) 3.58 (s, 

3 H); (ESI) m/z 522 (M+H)\ 

Example 126 

5 4-(2,4-dif]uorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

[4-(trifl.uorometh.oxy)benzyljbenzamide 

Example 126 was prepared according to the procedure used for the preparation of 

Example 116, substituting (4-(trifIuoromethoxy)phenyl)methanamine for pyrimidin-2-arnine, 

to provide the title compound. ]H NMR (500 MHz, DMSO-Jc/EbQ, Tcmp=25 °C) ppm 

10 8.01 (d,,/ = 2.44 Hz, 1 H) 7.88 (dd, J - 8.54, 2.14 Hz, J EI) 7.39 - 7.47 (m, 3 H) 7.35 (s, 1 H) 

7.26 - 7.34 (m, 4 H) 7.08 -7.14 (m, 1 H) 6.88 (d, J = 8.54 Hz, 1 H) 6.26 (d, J = 2.75 Hz, 1 H) 

4.50 (s, 2 H) 3.58 (s, 3 H); (ESI) m/z 570 (M+H)+. 

Example 127 

2-{4-[4~(2,4-di fluorophcnoxy)-3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-

15 yl)benzoyI]piperazin-l-yl}-N,N-dimethyIacetamide 

Example 127 was prepared according to the procedure used for the preparation of 

Example 116, substitutingN,N-dimethyJ-2-(piperazin-l-yI)acetamide for pyrimidin-2-amine, 

to provide the TEA salt of the title compound. lU NMR (500 MHz, DMSO-^/D/}, 

Temp=25 °C) ppm 7.56 (d, J - 2.14 Hz, 1 H) 7.40 - 7.48 (m, 2 H) 7.35 (s, 1 H) 7.33 (d> J 

20 = 2.75 Hz, 1 H) 7.26- 7.32 (m, 1 EI) 7.08 -7.13 (m, 1 H) 6.88 (d,,./= 8.24 EIz, 1 H) 6.28 (d, J 

- 2.75 Hz, 1 H) 4.26 (s, 2 H) 2.99 - 3.71 (m, 11 H) 2.92 (d, J = 5.49 Hz, 6 H); (ESI) m/z 550 

(M+H)'f. 

Example 128 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-yl)-jN-

25 (pyridin-3-ylmcthyi)benzamide 

Example 128 was prepared according to the procedure used for the preparation of 

Example 116, substituting pyridm-3-ylmcthanamine for pyrimidin-2-amine, to provide the 

TFA salt of the title compound. 'EI NMR (500 MHz, DMSO-^/EhG, Temp=25 °C) ppm 

8.78 (s, 1 H) 8.72 (d, J = 5.19 Hz, 3 H) 8.36 (d, J = 7.93 Hz, 1 H) 8.01 (d, J = 2.14 Hz, 1 H) 

30 7.85 - 7.92 (m, 2 H) 7.40 - 7.46 (m, 1 H) 7.35 (s, 1 H) 7.33 (t, J = 3.36 Hz, 1 H) 7.27 - 7.31 

(m, 1 H) 7.09 - 7.14 (m, 1 EI) 6.89 (d, J = 8.54 Hz, 1 H) 6.26 (d, 1 H) 4.63 (s, 2 H) 3.59 (s, 3 

m/z 487 (M+H)". 

Example 129 
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4-(2,4-difluorophenoxy)-3-(6-rncthyf-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(pyridin-2-ylmcthyl)benzamidc 

Example 129 was prepared according to the procedure used for the preparation of 

Example 116, substituting pyridin-2-ylmethanamine for pyrimidin-2-amine, to provide the 

5 TFA salt of the title compound. ]H NMR (500 MHz, DMSO-^/DiO, Temp=25 °C) ppm 

8.68 (d, J = 5.49 Hz, 1 H) 8.23 - 8.29 (m, 1 H) 8.04 (d, J = 2.44 Hz, 1 H) 7.90 (dd, 8.70, 

2.29 Hz, 1 H) 7.75 (d, J = 7.93 Hz, 1 H) 7.69 - 7.73 (m, 1 H) 7.39 - 7.47 (m, 1 H) 7.36 (s, 1 H) 

7.33 (d, J-2.75 Hz, 1 H) 7.26 - 7.32 (m, 1 H) 7.09 -7.15 (m, 1 H) 6.90 (d, .7=8.85 Hz, 1 H) 

6.27 (d, J = 2.75 Hz, 1 H) 4.73 (s, 2 H) 3.59 (s, 3 H); (ESI) m/z 487 (M+H)+. 

10 Example 130 

4-(2,4-dif]uorophcnoxy)~3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(3,4,5-trimethoxybenzyl)benzamide 

Example 130 was prepared according to the procedure used for the preparation of 

Example 116, substituting (3,4,5-trimethoxyphcnyl)methanamine for pyrimidin-2-amine, to 

15 provide the title compound. !H NMR (500 MHz, DMS0<4/D,?0, Temp=25 °C) ppm 8.00 

(d, J = 2.14 Hz, 1 H) 7.87 (dd, J - 8.70, 2.29 Hz, 1 EI) 7.39 - 7.45 (m, 1 H) 7.35 (s, 1 H) 7.32 

(d, J = 2.75 Hz, 1 H) 7.26 - 7.31 (m, 1 H) 7.11 (ra, 1 EI) 6.87 (d, J - 8.54 Hz, 1 H) 6.66 (s, 2 

H) 6.26 (d, J = 2.75 Hz, 1 H) 4.41 (s, 2 H) 3.75 (s, 6 H) 3.63 (s, 3 H) 3.58 (s, 3 H); (ESI) m/z 

576 (M+H)\ 

20 Example 131 

4-(2,4-difluorophcnoxy)-N-[2-(dimethylamino)ethyi]-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)bcnzamide 

Example 131 was prepared according to the procedure used for the preparation of 

Example 116, substitutingN1,Nt-dimethylethane-l,2-diamine forpyrimidin-2-amine, to 

25 provide the TFA salt of the title compound. rH NMR (500 MHz, DMSO-dg/O/), Temp=25 

°C) ppm 7.97 (d, J = 2.14 Hz, 1 H) 7.85 (dd, J = 8.70, 2.29 Hz, 1 H) 7.39 - 7.46 (m, 1 H) 

7.3.1 -7.35 (m, 2 H) 7.25-7.31 (m, 1 H) 7.09 -7.15 (m, 1 H) 6.90 (d, J = 8.55 Hz, 1 H) 6.25 

(d, J= 2.75 Hz, 1 H) 3.62 (t ,J = 5.95 Hz, 2 H) 3.59 (s, 3 H) 3.26 (tj= 5.95 Hz, 2 H) 2.84 (s, 

6 H); (ESI) m/z 467 (M+H)+. 

30 Example 132 

N-[2~(l,3-benzodioxol-5-yl)ethylj-4-(2,4-difluorophenoxy)-3-(6-metbyl-7-oxo-6,7-dihydro-

lEl-pyrrolo[2,3-c]pyridin-4-yl)benzamidc 

158 



WO 2013/097601 PCT/CN2012/086357 

Example 132 was prepared according to the procedure used for the preparation of 

Example 116, substituting 2-(henzo[d][l ,3]dioxol-5-yl)cthanami.ne for pyrimidin-2-amine, to 

provide the title compound. ]"H "NMR (500 MHz, DMSO-tfe/EbO, Temp=25 °C) ppm 7.92 

(d, J = 2.14 Hz, 1 H) 7.79 (dd, J '-= 8.70, 2.29 Hz, 1 H) 7.39 -7.45 (m, 1 H) 7.31 - 7.34 (m, 2 

5 H) 7.25 - 7.31 (m, 1 H) 7.06 - 7.14 (m, 1 H) 6.80 - 6.87 (m, 3 H) 6.70 (d, J = 7.02 Hz, 1 H) 

6.25 (d, J - 3.05 Hz, 1 H) 5.94 (s, 2 H) 3.59 (s, 3 H) 3.44 (t,,/ = 7.32 Hz, 2 H) 2.76 (t, J = 

7.32 Hz, 2 H); (ESI) m/z 544 (M+H)E 

Example 133 

4-(2,4-difluorophenoxy)~N~[2-(]H-indol-3-yl)ethyl]-3-(6-methyl~7-oxo-6J7-dihydro-lH-

10 pyrro]o[2,3-c]pyridin-4-yl)benzamid.e 

Example 133 was prepared according to the procedure used for the preparation of 

Example 116, substituting 2-(!EI-indol-3-yl)ethanamine for pyrimidin-2-am.ine, to provide 

the title compound. ]H NMR (500 MHz, DMS0-i6/D20, Temp=25 °C) ppm 8.65 (t, J = 

5.49 Hz, I H) 7.94 (d,J = 2.14 Hz, 1 H) 7.83 (dd, J - 8.70, 2.29 Hz, 1 H) 7.58 (d, J = 7.93 

15 EIz, 1 H) 7.39- 7.45 (m, 1 H) 7.36 (d, J = 7.93 Hz, 1 H) 7.32. - 7.34 (m, 2 H) 7.25 - 7.31 (m, 1 

H) 7.18 (s, 1 H) 7.05 -7.13 (m,2H)6.98 (t,/-7.32 Hz, 1 H) 6.86 (d, J = 8.54 Hz, I H) 

6.25 (d, J = 2.75 Hz, 1 H) 3.59 (s, 3 H) 3.48 - 3.58 (m, 2 H) 2.96 (t, J = 7.48 EIz, 2 H); (ESI) 

m/z 539 (M+H)". 

Example 134 

20 4-[2-(2,4-difluorophenoxy)-5-{[4-(furan-2-yIcarbonyI)piperazin-l-yl]carbonyl}phenyl]-6-

methyl-1,6-dibydro-7EI-pyrroio[2,3-c]pyridin~7-onc 

Example 134 was prepared according to the procedure used for the preparation of 

Example 116, substituting furan-2-yl(piperazin-1 ~yi)methanone for pyrimidin-2-amine, to 

provide the title compound.1H NMR (500 MHz, DMSO-^/D^O, Temp=25 °C) ppm 7.82 

25 (s, 1 H) 7.55 (d, ,/== 2.14 Hz, 1 H) 7.39 - 7.48 (m, 2 H) 7.25 - 7.37 (m, 3 H) 7.07 - 7.13 (m, 1 

H) 7.05 (d, J ~ 3.36 Hz, 1 H) 6.88 (d, J = 8.24 Hz, 1 H) 6.64 (dd,J = 3.36, E83 Hz, 1 H) 

6.29 (d, J = 2.75 Hz, 1 H) 3.74 - 3.89 (m, 4 H) 3.41 - 3.70 (m, 7 H); (ESI) m/z 559 (M+H)*. 

Example 135 

tert-butyl {l-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-3H-pyrro!o[2,3-

30 c]pyridin-4-yl)benzoyl]piperidin-4-yl} carbamate 

Example 135 was prepared according to the procedure used for the preparation of 

Example 116, substituting tert-butyl piperidin-4-ylcarbamate for pyrimidin-2-amine, to 

provide the title compound. *H NMR (500 MHz, DMSO~d6/D20, Temp=25 °C) ppm 7.45 
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(d,,/ = 1.83 Hz, 1 H) 7.36 - 7.44 (m, 2 H) 7.34 (s, 1 H) 7.32 (d, J - 2.75 Hz, 1 H) 7.25 -7.31 

(m, 1 H) 7.06 -7.13 (m, 1 H) 6.86 (d, J = 8.54 Hz, 1 H) 6.27 (d,,/ = 2.75 Hz, 1 H)4,31 (s, 1 

H) 3.42 - 3.69 (m, 5 H) 2.85 - 3.24 (m, 2 H) 1.77 (s, 2 H) 1.21 - 1.47 (m, 11 H); (ESI) m/z 

579 (M+H)"l\ 

5 Example 136 

tert-butyl 4-{[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-y])benzoyljamino)pipcridine-l-carboxy]ate 

Exarnple 136 was prepared according to the procedure used for the preparation of 

Example 116, substituting tert-butyl 4-aminopiperidine-1 -carboxylate for pyrimidin-2-amine, 

10 to provide the title compound. *H NMR (500 MHz, DMSO-^/D^O, Tcmp=25 °C) ppm. 

7.95 (d, ,7-2.14 Hz, 1 H) 7.83 (dd,- 8.54, 2.14 Hz, 1 H)7.43 (d, J = 8.54 Hz, 1 H) 7.31 -
7.35 (m, 2 H) 7.24-7.51 (m, 1 H)7.10(d,,/ = 1.83 Hz, 1 EI)6.86 (d,,7 = 8.54 Hz, 1 H) 6.24 

(d, ,7 = 2.75 Hz, 1 H) 3.87 -4.08 (m, 3 H)3.58 (s, 3 H) 2.91 (d, 85.75 Hz, 2 H) E78 (d, 2 

H) 1.34 - 1.45 (m, 11 H); (ESI) m/z 579 (M+Hf. 

15 Example 137 

4-[2-(2,4-difluorophenoxy)-5-{[4-(ethylsulfonyl)piperazin-l-yl]carbonyl}phenyl]-6-methyl-

1,6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one 

Example 137 was prepared according to the procedure used for the preparation of 

Example 116, substituting 1 -(ethylsujfonyl)piperazine for pyrimidin-2-amine, to provide the 

20 title compound. JH NMR (500 MHz, DMS0-t/6/D20, Temp=25 °C) ppm 7.53 (d, .7 = 2.14 

Hz, 1 H) 7.38 - 7.47 (m, 2 H) 7.35 (s, 1 H) 7.33 (d,,7 = 3.05 Hz, 1 H) 7.26 - 7.32 (m, 1 H) 

7.07- 7.13 (m, 1 H) 6.87 (d, J = 8.54 Hz, 1 H) 6.28 (d, J = 2.75 Hz, 1 H) 3.43 - 3.70 (m, 7 H) 

3.25 (s, 4 H) 3.07 (q, ,7 = 7.43 Hz, 2 H) 1.22 (t, J - 7.32 EIz, 3 H); (ESI) m/z 557 (M+H)+. 

Example 138 

25 4-[2-(2,4-difluorophenoxy)-5-(methylvSulfonyl)phenyl]-6-methyl-l ,6-dihydro-7EI-pyrrolo[2,3-

c]pyridin-7-one 

Example 138a 

4-(2-fluoro-5-(methylsuifonyl)phenyl)-6-methyl-l-iosyl-lH-pyrrolo[23-c]pyridin-7(6H)-one 

A mixture of Example 6a (0.642 g, 1.5 mmol), 2-bromo-l-fluoro-4-

30 (metliylsulfonyl)benzenc (0.380 g, 1.500 mmol), l,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-

phosphaadamantane (0.051 g, 0.176 mmol), tris(dibenzvlideneacetone)dipalladium(0) (0.041 

g, 0.045 mmol), and potassium, phosphate (0.796 g, 3.75 mmol.) in dioxane (.10 mL) and 

water (2.500 mL) was degassed and back-filled with nitrogen several times. The reaction was 
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heated at 60 °C for 16 hours. The reaction mixture was partitioned between water and ethyi 

acetate. The aqueous layer was extracted with additional ethyl acetate three times. The 

combined organic layers were washed with saturated aqueous sodium chloridc, dried over 

anhydrous magnesium sulfate, filtered, and concentrated. The residue was purified by flash 

5 column chromatography on silica gel eluting with 30% ethyl acetate in hexanes to give the 

title compound (0.63 g, 1.328 mmol, 89% yield). 

Example 138b 

4-[2-(2,4-difluorophenoxy)-5-(methylsuifonyl)phenyi]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3~ 

c]pyridin-7-onc 

10 A mixture of Example 1.38a (0.05 g, 0.105 mmol), 2,4-difluorophenoI (0.016 g, 0.126 

mmol), and cesium carbonate (0.069 g, 0.2,11. mmol) in DMSO (1. mL) was heated at 120 °C 

for 16 hours. The reaction mixture was partitioned between water and ethyl acetate. The 

aqueous layer was extracted with additional ethyl acetate three times. The combined organic 

layers were washed with saturated aqueous sodium chloridc, dried over anhydrous 

15 magnesium sulfate, filtered, and concentrated. The residue was purified by reverse phase 

Preparative HPLC (10-80%) acetonitrile in 0.1% TEA/water) to give the title compound 

(0.036 g, 0.084 mmoi, 79% yield). ]H NMR (500 MHz, DMSO-<i6) 6 ppm 12.10 (s, 1R), 7.99 

(d, J = 2.44 Hz, IH), 7.86 (dd, J = 8.54, 2.44 Hz, .1H), 7.40-7.56 (m, 3H), 7.31. (t, J = 2.9 Hz, 

IH), 7.14-7.20 (m, IH), 6.98 (d, J = 8.54 Hz, IH), 6.28-6.30 (m, IH), 3.59 (s, 3B), 3.26 (s, 

20 3H). MS (ES.H) m/z 431.1 (M+H)\ 

Example 139 

4-[2-(4-chlorobenzoyl)phenyl]-6-mcthyl-l ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 139 was prepared according to the procedure used for the preparation of 

Example 95d, substituting substituting (2-bromophcnyl)(4-chlorophenyl)methanone for 

25 Example 95c, to provide the title compound. SH NMR (500 MHz, DMSO-t4) 8 ppm 1E96 (s, 

1H), 7.86-7.73 (m, IH), 7.55-7.62 (m, 3H), 7.39-7.43 (m, 2H), 7.25-7.29 (m, 2H), 7.21 (t, J = 

2.75 Hz, .1H), 6.88 (s, IH), 6.05-6.06 (ra, 1H), 3.39 (s, 3H). MS (DCE-) m/z 363.0 (M-fH)E 

Example 140 

4-{2-[(4-chlorophenyl)(hydroxy)methyl]phenyl}-6-methyl-l,6~dihydro-7H-pyrrolo[2,3-

30 cjpyridin-7-one 

A mixture of Example 139 (0.05 g, 0.138 mmol) and sodium tetrahydroborate (2) 

(5.21 mg, 0.138 mmol) in tetrahydrofuran (2 mL) was heated at 60 °C for 3 hours. The 

solvent was removed, and the residue was purified by reverse phase Preparative HPLC (10-

80% acetonitrile in 0.1% TEA/water) to give the title compound (0.042 g, 0.1.15 mmol, 84%. 
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yield). lU NMR (500 MHz, DMS0-d6) 5 ppm 11.70 (s, IH), 7.56 (d, J = 7.63 Hz, Hi), 7.35-

7.39 (in, 1H), 7.27-7.31 (m, 1H), 7.21-7.23 (m, 4H), 7.00 (d, J = 8.54 Hz, 2H), 6.79 (s, IH), 

5.94 (t, J = 2.29 Hz, IH), 5.75 (s, 1H), 3.47 (s, 3H). MS (DC 1+) m/z 365.0 (M+H)+. 

Example 141 

5 N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-yl)-4-(pyrimidin.-5-

yloxy)phenyl]ethanesulfonamide 

Example 141a 

6-methyl-4-(5-nitro-2-(pyrimidin-5-yloxy)phenyl)-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 141a was prepared according to the procedure used for the preparation of 

J 0 Example 2b, substituting pyrimidin-5-ol for phenol, to provide the title compound. 

Example 141b 

4-(5-amino-2-(pyrimidin-5-yloxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 141b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 141a for Example 2b, to provide the title compound. 

15 Example 141c 

N-[3-(6-methyl-7-oxo-6,7-dihydro-J H-pyrrolo[2,3-c]pyridin-4-yl)-4-(pyrimidin-5-

y 1 oxy) phenyl jethan esu lfonam ide 

Example 141 c was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 141b for Example 3 and substituting 

20 ethancsuifonyl chloride for methanesulfonyl chloride, to provide the title compound. lH 

NMR (300 MHz, DMSCW6) ppm 12.03 (bs, IH), 9.90 (s, IH), 8.35 (s, 2H), 7.40 (d, J = 

2.3 Hz, IH), 7.31-7.22 (m, 4H), 6.25-6.20 (m, IH), 3.49 (s, 3H), 3.17 (q, J = 7.3 Hz, 2H), 

i.24 (t, J = 7.3 Hz, 3H). MS (ESI+) m/z 462.2 (M+H)!. 

Example 142 

25 N-{3-(6-methyl~7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-4-[(l -methyl- lH-pyrazol-

5-yl)mcthoxy]phenyl}ethanesulfonamide 

Example J 42a 

6-methyl-4-(2-((l -methyl- ]H-pyrazol-5-y])mcthoxy)-5-nitrophenyl)-lEI-pyrrolo[2,3-

c] pyri din-7 (6H)-onc 

30 Example 142a was prepared according to the procedure used for the preparation of 

Example 29a, substituting (l-methyl-lEI-pyrazol-5-yi)methanol for tetrahydro-2H-pyran-4-ol, 

to provide the title compound. 

Example 142b 
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4-(5-amino-2-((l-methyl-lH-pyrazol~5-yl)methoxy)phenyl)-6-methyl-lH-pyrrolo[2,3-

c]pyridin-7(6H)-one 

Example 142b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 142a for Example 2b, to provide the title compound. 

Example 1.42c 

N-{3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-[(l -methyl-lH-pyrazol-

5-yl)methoxv]phen.yl} ethanesulfonamide 

Example 142c was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Exampie 142b for Example 3 and substituting 

cthanesiilfonyl chloride for methanesulfonyl chloride, to provide the title compound. ]H 

NMR (300 MHz, DMSO-4J) ppm 12.01 (bs, IH), 9.58 (s, IH), 7.32-7.14 (m, 6H), 6.20 (d, 

J = 1.8 Hz, Hi), 6.10 (dd, J = 2.8, 1.9 Hz, IH), 5.10 (s, 2H), 3.63 (s, 3H), 3.50 (s, 3H), 3.04 (q, 

J = 7.4 Hz, 2H), 1.21 (t J = 7.4 Hz, 3H). MS (ESI+) m/z 442.1 (M+H)'1". 

Example 143 

N-{4~[(l,3-dimcthyl-lH-pyrazol-5-yl)methoxy]~3-(6-methyl-7-oxo-6,7~dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)phenyl} ethanesulfonamide 

Example 143a 

4-(2-((l,3-dimethyl-lH~pyrazol-5-yl)rnethoxy)-5-nitrophenyI)-6-methyl-lH-pyrrolo[2,3~ 

c]pyridin-7(6H)-one 

Example 143a was prepared according to the procedure used for the preparation of 

Example 29a., substituting (l,3-dimethyi-lH-pyrazol-5-yl)methanol for tetrahydro-2H-pyran-

4-ol, to provide the title compound. 

Example 143b 

4-(5-amino-2-((l,3-dimethyl-lH-pyrazol-5-yl)methoxy)phenyI)-6-methyl-l H-pyrroio[2,3-

c]pyridin-7(6H)-one 

Example 143b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 143a for Example 2b, to provide the title compound. 

Example 143c 

N-{4-[(l ,3-dimethyl-lH-pyrazol-5-yl)methoxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yi)phenyl} ethanesulfonamide 

Example 143c was prepared according to the procedure used for the preparation of 

Example 4 (Method A), .substituting Example 143b for Example 3 and substituting 

ethanesuJfonyl chloridc for methanesulfonyl chloride, to provide the title compound. !H 

NMR (300 MHz, DMSO-<i6) ppm 12.04-11.99 (in, IH), 9.57 (s, IH), 7.29-7.13 (m, 5H), 
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6J2-6.07 (m, IH), 5.98 (s, IH), 5.03 (s, 2H), 3.54 (s, 3H), 3.50 (s, 3H), 3.04 (q, J = 7.3 Hz, 

2H), 2.05 (s, 3H), 1.2J (t, J = 7.3 Hz, 3H). MS (ESi+) m/z 456.2 (M+H)"'". 

Example 144 

N-[4-(2,2-dimethylpropoxy)-3-(6-methyl-7-oxo-6,7-dihydro~lH-pyrrolo[2,3-c]pyridin-4-

5 yl)phenyl]ethanesuifonamide 

Example 144a 

6-methyl-4-(2-(neopentyloxy)-5-nitrophenyl)-l H-pyrrolo[2,3-e]pyridin-7(6H.)-one 

Example 144a was prepared according to the procedure used for the preparation of 

Example 29a, substituting 2,2-dimethylpropan-l-o! for tetrahydro-2H-pyran-4-ol, to provide 

10 the title compound. 

Example 144b 

4-(5-amino-2-(neopentyloxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 144b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 144a for Example 2b, to provide the title compound. 

15 Example 144c 

Example 144c was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 144b for Example 3 and substituting 

ethanesulfonyl chloride for methanesulfonyl chloride, to provide the title compound. ]H 

NMR (300 MHz, DMSO-A) ppm 12.00 (s, 1 H) 9.50 (s, J H) 7.26-7.33 (m, 3 H) 7.15 (dd, 

20 .7 = 2.71, 8.82 Hz, 1 H) 7.06 (d,./= 9.16 EIz, 1 H) 6.17-6.22 (m, 1 H) 3.59 (s, 2 H) 3.54 (s, 3 

H) 3.03 (q, J = 7.23 Hz, 2 H) 1.21 (t, J = 7.29 Hz, 3 H) 0.84 (s, 9 H). MS (ESI+) m/z 416.5 

(M~H)h. 

Example 145 

N-[4-(cyciopropylmethoxy)-3~(6-methyl.-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-

25 yl)phenyl]ethanesulfonamide 

Example 145a 

4-(2-(cyclopropylmethoxy)-5-nitrophenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 145a was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H-pyran-4-ol, to provide the 

30 title compound. 

Example 145b 

4-(5-amino-2-(cyclopropyimethoxy)phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 145b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 145a for Example 2b, to provide the title compound. 
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Example 145c 

N-[4-(cycIopropylmethoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyiTolo[2,3-c]pyridin-4-

yl)phenyl]ethanesulfonamide 

Example 145c was prepared according to the procedure used for the preparation of 

5 Example 4 (Method A), substituting Example 145b for Example 3 and substituting 

ethanesulfonyl chloridc for methanesulfonyl chloride, to provide the title compound. !H 

NMR (300 MHz, DMSO-(i6) ppm 12.02-11.97 (m, lH),9.49(s, IH), 7.32-7.24 (m, 3H), 

7.14 (dd, J = 8.7, 2.7 Hz, IH), 7.05 (d, J = 8.8 Hz, IH), 6.21-6.16 (m, IH), 3.80 (d, J - 6.7 Hz, 

2H), 3.56 (s, 3H), 3.02 (q, J - 7.3 Hz, 2H), 1.21 (t, J = 7.3 Hz, 3H), EOS (m, IH), 0.50-0.39 

10 (m, 2H), 0.27 0.18 (m, 2H). MS (ES1+) m/z 402.1 (\EH) . 

Example 146 

4-(2,4-difluorophenoxy)-3-(6-methyJ-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

y l)b en zen e su I fonami d e 

Example ! 46a 

15 4-(2,4-difluorophenoxy)-3-nitrobenzenesulfonamide 

A solution of 2,4-difluorophenol (5.39 g, 41.4 mmol) in N,N-dimethylformamide 

(34.5 mL) was cooled to 10 °C and treated portionwi.se with sodium hydride (1.66 g, 41.4 

mmol). After stirring E5 minutes, 4-fluoro-3-nitrobenzenesulfonamide (2.28 g, 10.36 mmol) 

was added portionwisc. The reaction mixture was stirred at ambient temperature for 1.5 

20 hours, diluted into ethyl acetate and quenched with. 0.5 M HCl to pEI 6. The organic layer 

was washed with saturated aqueous sodium chloride, dried, over anhydrous magnesium 

sulfate, filtered, and concentrated to provide the title compound (3.24 g, 95%). 

Example 146b 

3-amino-4-(2,4-difluorophenoxy)benzenesulfonamide 

25 Example 146a (3.24 g, 9.81 mmol), iron (2.74 g, 49.1 mmol), and ammonium 

chloride (0.787 g, 14.72. mmol) were stirred in. a mixture of tetrahydrofuran (21 mL), ethanol 

(21 mL) and water (7 mL) at 95 °C for 3 hours. The mixture was filtered through a nylon 

membrane and concentrated. The residue partitioned between ethyl acetate and water. The 

organic layer was washed with saturated aqueous sodium chloride, dried over anhydrous 

30 sodium sulfate, filtered, and concentrated to provide the title compound (2.81 g, 95%). 

Example 146c 

4-(2,4-difluorophenoxy)-3-iodobenzenesulfonamide 

To a solution of Example 146b (2.8 g, 9.32 mmol) in dioxane (20 mL) at 0 °C was 

added concentrated hydrochloric acid (40 mL, 9.32 mmol). The mixture was stirred 15 
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minutes and a solution of sodium nitrite (0.772 g, 31.19 mmol) in water (10 mL) was added. 

The mixture was stirred for J hour at 0 CC. A solution of potassium iodide (3.10 g, 18.7 

mmol) in water (lOmL) was added and stirring was continued 1 hour at ambient temperature. 

The mixture was partitioned between ethyl acetate and water. The organic layer was washed 

5 with saturated sodium thiosulfate, water, and saturated aqueous sodium chloride, dried over 

anhydrous magnesium sulfate, filtered, and concentrated. The residue was purified by flash 

column chromatography (silica gel, 0-60% ethyl acetate in hexane) to provide the title 

compound (2.24 g, 58.4% yield). 

Example 146d 

10 4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-c]pyridin-4-

yl)benzenesulfonamide 

A suspension of Example 146c (111 mg, 0.270 mmol), Example 6a (150 mg, 0.351 

mmol), tetrakis(triphenylphosphine)palladium (0) (31.2 mg, 0.027 mmol) and cesium 

fluoride (123mg, 0.810 mmol) in a mixture of 1,2 dimethoxyethane (4.6 mL) and methanol 

15 (2.3 mL) was heated under microwave conditions at 150° C for 5 minutes. The reaction 

mixture was partitioned between ethyl acetate (75 mL) and 50% aqueous sodium chloride (75 

mL). The organic layer was dried over anhydrous sodium sulfate, filtered, and concentrated. 

To a solution of the residue in dioxane (4 mL) was added a solution of lithium hydroxide 

hydrate (113 mg, 2.7 mmol) in. water (1 mL) and the mixture was heated under microwave 

20 conditions at 120° C for 30 minutes. The reaction mixture was partitioned between ethyl 

acetate (75 mL) and water (75 mL). The organic layer was dried over anhydrous sodium, 

sulfate, filtered, and concentrated. The residue was purified by flash column chromatography 

(silica gel, 0.5-10% methanol in dichloromethane) to provide the title compound (74 mg, 

63.5% yield). iHNMR (300 MHz, DMSCM6) 6 ppm 12.09 (s, IH), 7.92 (d,J = 2.37 Hz, 

25 IH), 7.76 (dd, J = 8.82, 2.37 Hz, IH), 7.43-7.53 (m, IH), 7.28-7.40 (m, 5H), 7.08-7,18 (m, 

IH), 6.95 (d,./= 8.82 Hz, IH), 6.27 (d, J = 2.71 Hz, IH), 3.58 (s, 3H). MS (ES1+) m/z 432.2 

Exampie 

4-[2-(cyclohexylamiiio)-5-(methyLsulfonyi)phcnyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

30 c]pyridin-7-one 

Example 147a 

2-bromo-N-cyc1ohexyl-4-(mcthylsulfbnyl)aniline 

A mixture of 2-bromo-l-fluoro-4-(methylsulfonyl)benzene (0.05 g, 0.198 mmoi) and 

cyclohexanamine (0.059 g, 0.593 mmol) in dioxane (1 mL) in a vial was capped and heated 
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at 110 °C for three days. The reaction mixture was partitioned between water and ethyl 

acetate. The aqueous layer was extracted with additional ethyl acetate twice. The combined 

organic layers were washed with saturated aqueous sodium chloride, dried over anhydrous 

magnesium sulfate, filtered, and concentrated. The residue was purified by flash column 

5 chromatography on silica gel eluting with 40% ethyl acetate in hexanes to afford the title 

compound (0.044 g, 0.132 mmol, 67.0% yield). 

Example 147b 

4-[2-(cyclohexylamino)-5-(methyLsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

10 Example 147b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 147a for Exampie 95c, to provide the title compound. ]H 

NMR (500 MHz, DMSO-rf6) 8 ppm 12.13 (s, 1H), 7.66 (dd, J = 8.7, 2.29 Hz, IH), 7.51 (d, J 

= 2.14 Hz, IH), 7.30 (t, J - 2.75 Hz, IH), 7.26 (s, IH), 6.86 (d, J = 8.85 Hz, IH), 6.00-6.01 

(m, IH), 4.83 (br, s, IH), 3.56 (s, 3H), 3.35-3.44 (m, IH), 1.84-1.87 (ra, 2H), 1.53-1.62 (m, 

15 3H), 1.27-1.37 (m,2H), 1.03-1.12 (m, 3TI). MS (APCI+) m/z 400.1 (M+H)1. 

Example 148 

4-[5-amino-2-(2,4-difluorophenoxy)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

d]pyridazin-7-one 

Example 148a 

20 Example 148a was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2-bromo- I-fluoro-4-nitrobenzene for Example 2a, and. 2.4-

difluorophcnol for phenol, respectively, to provide the title compound. 

Example 148b 

3-bromo-4-(2,4-difluorophenoxy)aniline 

25 Example 148b was prepared according to the procedure used for the preparation of 

Example 3, substituting Example 148a for Example 2b, to provide the title compound. 

Example 148c 

4-(2,4-difhiorophenoxy)-3-(4,4,5,5-tetramethyl-l,3,2-dioxaborolan-2-yl)aiiiline 

Example 148c was prepared according to the procedure used for the preparation of 

30 Example 6a, substituting Example 148b for Example le, to provide the title compound. 

Example 148d 

4-[5-amino-2-(2,4-difluorophenoxy)phenyl]-6-methyl-l,6-dihydro-7H-pyrroIo[2,3-

d]pyridazin-7-one 
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Example 148ci was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 80b for Example 95c and Example 148c for Example 6a, 

respectively, to provide the TFA salt of the title compound. lH NMR (500 MHz, DMSCWG) 8 

ppm 12.69 (s, 1FI), 7.44 (t, J = 2.59 Hz, IH), 7.32-7.37 (m, 2H), 7.16 (d, J = 2.75 Hz, IH), 

5 7.05-7.12 (m, IH), 6.97-7.02 (m, 1H), 6.92 (d, J = 8.54 Hz, IH), 3.37-6.39 (m, 1H), 3.70 (s, 

3H). MS (ESI+) m/z 369.4 (M+H)+. 

Example 149 

4-[2-(2-fluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

10 Example 149 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-fluorophenol for 2,4-difluorophenol, to provide the title 

compound. ]HNMR (400 MHz, DMSQ-£4/D20) 8 ppm 7.99 (d, ,7 = 2.4 Flz, IH), 7.89 (dt, J-

7.7,3.9 Hz, IH), 7.50 -7.38 (m, 2H), 7.35 - 7.24 (m, 4H), 6.98 (d, J=8.6Hz, IH), 6.32 (d, 

J- 2.8 Hz, IH), 3.60 (s, 3H), 3.26 (s, 3H). MS (ESI+) m/z 413(M+H)+. 

15 Example 150 

4-[2-(3-fluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 150 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 3-fluorophenol for 2,4-difluorophenol, to provide the title 

20 compound. 'HNMR (400 MHz,DMS0-<4/D20) 8 ppm 8.01 (W = 3.4 Hz, 1H), 7.93 (dt, ,/ = 

7.1,3.5 Hz, IH), 7.47 -7.37 (m, 2H), 7.34 (t, J~ 3.3 Hz, IH), 7.21 (t, J-6.3 Hz, IH), 6.96 

(dddd, J= 26.2, 21.5, 8.3, 2.2 Hz, 3H), 6.30 (d, ,7 = 2.8 Hz, IH), 3.57 (s, 3H), 3.27 (s, 3H). 

MS (ESFr) m/z 413(M+H)i. 

Example 151 

25 4-L2-(4-fluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 151 was prepared according to the procedure used, for the preparation of 

Example 138b, substituting 4-fluorophenol for 2,4-difluorophenol, to provide the title 

compound. !H NMR (400 MHz, DMS0-<VD20) 8 ppm 7.98 (d, J= 2.4 Hz, IH), 7.89 (dd, J 

30 = 8.7, 2.4 Hz, IH), 7.43 (s, IH), 7.34 (d, J= 2.8 Hz, IH), 7.31 - 7.22 (m, 2H), 7.22 - 7.10 (m, 

2H), 7.04 (d, .7=8.7 Hz, IH), 6.31 (d, J-2.8 Hz, IH), 3.59 (s, 3H), 3.25 (s, 3H). MS (ESJ+) 

m/z 413(M+H)\ 

Example 152 
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4-[2-(2-cb!orophenoxy)-5-(methyisulfonyl)phenyi]-6-methyl-1,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7~one 

Example 152 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-chlorophenol for 2,4-difluorophenol, to provide the title 

5 compound. lH NMR (400 MHz,DMS0-4s/D20) 8 ppm 8.02 (dd, ./= 7.0, 1.6 Hz, IH), 7.96-

7.85 (m, IH), 7.65 - 7.57 (m, IH), 7.47 (s, 1H), 7.44 - 7.34 (m, 2H), 7.33 - 7.21 (m, 2H), 

6.92 (d, J =8.7 Hz, IH), 6.37 (d, J= 2.8 Hz, IH), 3.59 (s, 3H), 3.26 (s, 3H). MS (ESI+) m/z 

429(Tvl+H)i. 

Example 153 

10 4-[2-(3-ehlorophenoxy)-5-(methy]sulfonyl)phenyi]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 153 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 3-cblorophenol for 2,4-difluorophenol, to provide the title 

compound. ]H NMR. (400 MHz,DMS0-tfk/D20) 8 ppm 8.01 (d, J = 2.4 Hz, IH), 7.99 - 7.88 

15 (m, IH), 7.43 - 7.37 (m, 2H), 7.35 (t,J= 3.3 Hz, IH), 7.27 7.19 (m, 2H), 7.16 (dd,J=10.2, 

8.1 Hz, 1H), 7.08 - 6.93 (m, 1H), 6.30 (d, J= 2.8 Hz, IH), 3.57 (s, 3H), 3.27 (s, 3H). MS 

(ESI+) m/z 429(M+H)". 

Example 154 

4-[2-(4-chlorophenoxy)-5-(methylsulfonyI)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

20 c]pyridin-7-one 

Example 154 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 4-chlorophenol for 2,4-difluorophenol, to provide the title 

compound. lH NMR (400 MHz,DMS0-<&/D20) 8 ppm 8.00 (d, .7 - 2.4 Hz, IH), 7.91 (dd, J = 

8.3, 2.0 Hz, IH), 7.56 -7.38 (m, 3H), 7.34 (t,,/= 3.3 Hz, IH), 7.19-7.07 (m, 3H), 6.29 (d,,7 

25 = 2.8 Hz, IH), 3.58 (s, 3H), 3.26 (s, 3H). MS (ES1+) m/z429(M+H)\ 

Example 155 

3-[2-!'6-m.ethy I-7-0X0-6,7-diliydro-1 H-pyrrolo[2,3-c]pyridin-4-yl)-4-

(m.ethyisulfonyl)phenoxy]benzonitrilc 

Example 155 was prepared according to the procedure used for the preparation of 

30 Example 138b, substituting 3-cyanophenol for 2,4-difluorophenol, to provide the title 

compound. ]H NMR (400 MHz,DMS0-t/f,/D20) 8 ppm 8.02 (d, .7= 2.4 Hz, IH), 7.99 - 7.91 

(ra, IH), 7.68 - 7.49 (m, 3H), 7.46 - 7.38 (m, 2H), 7.38 - 7.32 (ra, IH), 7.24 (d, .7= 8.6 .Hz, 

IH), 6.30 (d, J - 2.8 Hz, IH), 3.56 (s, 3H), 3.28 (s, 3H). MS (ES1+) m/z 420(M+H)H". 

Example 156 
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4-[2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(mcthy lsui fony l)ph enoxy jbcnzoni tri le 

Example 156 was prepared according to the procedure used for the preparation of 

Exampie 138b, substituting 4-cyanophenol for 2,4-difluorophenol, to provide the title 

5 compound. !H "NMR (400 MHZ,DM.S0-C4/D20) 6 ppm 8.05 (d, .7 = 2.4 Hz, IH), 8.02 - 7.94 

(m, IH), 7.80-7.73 (m, 2H), 7.38 (t,J = 4.3 Hz, 2H), 7.33 (W=3.3 Hz, IH), 7.17 -7.03 

(m, 2H), 6.25 (d,J=2.8 Hz, 1H),3.54 (s,3H),3.29 (s, 3H). MS (ESI+) m/z 420(M+H)\ 

Example 157 

6-methyj-4-{5-(mcthylsulfonyl)-2-[3-(trii:luoromethyl)phenoxy]phcnyl}-l ,6-dihydro-7H~ 

10 pyrrolo[2,3-c]pyridin-7-one 

Exampie 157 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 3-trifluorormethylphenol for 2,4-difluorophenol, to provide the 

title compound. ]H NMR (400 MHz^MSO-^/DiO) 5 ppm 8.03 (d, J = 2.4 Hz, IH), 7.95 (dd, 

J= 8.6, 2.4 Hz, IH), 7.62- 7.56 (m, IH), 7.54-7.48 (m, IH), 7.42 (d, ,7=7.1 Hz, IH), 7.37 

15 -7.31 (in, 3H), 7.25 (d.,/ 8.6 Hz, IH), 6.30 (d,,7 = 2.8 Hz, IH), 3.55 (s, 3H), 3.28 (s, 3H). 
MS (ESI+) m/z 463(M+H.y. 

Example 158 

4-[2-(cyclopropylmethoxy)-5-(mcthylsulfonyl)phenyl]-6-rncthyl-l,6-dihyd.ro-7H-pyrrolo[2,3-

c]pyridin-7~one 

20 Cyclopropyimethanol (0.014 g, 0.19 mmol) in tetrahydrofuran (2 mL) was treated 

with 60% sodium hydride (10.11 mg, 0.253 mmol). The reaction mixture was stirred at 

ambient temperature for 5 minutes. To this solution was added Example 138a (0.03 g, 0.063 

mmol). The reaction mixture was heated at 60 °C for 16 hours. The solvent was removed, and 

the residue was purified by Preparative HPLC (C18, 10-80% CH3CN/watcr (0.1% TFA)) to 

25 give the title compound (0.012 g, 0.032 mmol, 51.0% yield). ]H NMR (400 MHz,DMSO-

4/D20) 5 ppm 7.88 (dd, J - 8.6, 2.5 Hz, 1H),7.84 (d, J=2.4 Hz, IH), 7.37 (s, IH), 7.34 (d, 
,/ = 2.4 Hz, 2H), 7.32 (d,/==3.5 Hz, 2H), 6.17 (d, J= 2.8 Hz, JH), 3.99 (d, .7=6.8 Hz, 2H), 

3.20 (s, 3H), 1.17-1.06 (m, IH), 0.52 - 0.41 (m, 2H), 0.34 - 0.24 (m, 2H).MS (ESH) m/z 

373 (M+H)1. 

30 Example 159 

N-[4-(2,4-difluorophcnoxy)-3-(6-mcthyl-7-Qxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazin-4-

yl)phenyl]methanesulfon.amide 

Example 159 was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 148d for Example 3, to provide the title 
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compound. !H NMR (500 MHz, DMSCMs) 5 ppm 12.72 (s, IH), 9.79 (s, IH), 7.45 (t, J = 

2.59 Hz, IH), 7.40 (t, J = 2.44 Hz, IH), 7.31-7.38 (m, 2H), 7.11-7.17 (m, IH), 6.89-7.03 (m, 

IH), 6.39-6.40 (m, IH), 3.70 (s, 3H), 3.02 (s, 3H). MS (ESI+) m/z 447.1 (M+H)". 

Example 160 

5 N-[4-(2,4-difluorophcnoxy)-3-(6-metliyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazin-4-

y l)pheny ] ] ethanes ulfon ami de 

Example 160 was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 148d for Example 3, and ethancsulfonyl 

chloride for methanesulfonyl chloride, respectively, to provide the title compound. lH NMR 

10 (500 MHz, DMSO-i/fi) 8ppm. 12.72 (s, Hi), 9.86 (s, IH), 7.45 (t, J = 2.75 Hz, IH), 7.41 (d, J 

= 2.75 Hz, IH), 7.31-7.40 (m, 2H), 7.10-746 (m, IH), 6.98-7.03 (m, IH), 6.38-6.39 (m, IH), 

3.70 (s, 3H), 3.11 (q, J = 7.43 Hz, 2H), 1.23 (t, J = 7.32 Hz, 3H). MS (ESI+) m/z 461.1 

(M+H)1. 

Example 161 

15 4-[2-(isoquinol.in-5-yloxy)-5-(methyIsulfonyl)phenyl]-6-methyi-l,6-dihydro-7H-pyrrolo[2,3-

cJpyridin-7-onc 

Example 161 was prepared according to the procedure used for the preparation of 

Exampie 138b, substituting isoquinoIin-5-ol for 2,4-difluorophenol, to provide the TFA salt 

of the title compound. !H NMR (400 MHz,DMS0-^/D20) 8 ppm 9.68 (s, IH), 8.58 (d, J = 

20 6.4 Hz, IH), 8.30 (d, 7 = 6.4 Hz, 1HX8.U (t, J - 4.9 Hz, 2FI), 8.00 (dd, J = 8.6, 2.4 Hz, IB), 

7.78 (t, .7=8.1 Hz, IH), 7.55-7.46 (m, 2H), 7.40 (d,7=8.6 Hz, IH), 7.33 (d, .7=2.8 Hz, 

IH), 6.39 (d, 7=2.8 Hz, IH), 3.97 (s, IH), 3.47 (s, 3H), 3.31 (s, 3H). MS (ESl+)m/z445 

(M+H)"\ 

Example 162 

25 6-methyl-4-[5-(methyisulfonyi)-2-(quinolin-6-yloxy)phenylj-l,6-dihydro-7H-pyrroio[2,3-

cjpyridin-7-onc 

Example 162 was prepared according to the procedure used for the preparation of 

Example 138b, substituting quinolin-6-oi for 2,4-difluorophenol, to provide the TFA salt of 

the title compound. lH NMR (400 MHz,DMS0-^6/D20) 8 ppm 9.03 (dd, J = 4.8, 1.4 Hz, IH), 

30 8.71 (d, ./= 8.1 Hz, IH), 8.15 (d, 7-9.0 Hz, IH), 8.08 (d,.7= 2.4 Hz, IH), 7.99 (dd, 7= 8.6, 

2.4 Hz, IH), 7.88 - 7.80 (m, IH), 7.74 (dt, 7 = 3.7, 2.5 Hz, 2H), 7.45 (s, IH), 7.37 (d, J = 8.6 

Hz, IH), 7.32 (L 3.3 Hz, IH), 6.34 (d,7= 2.8 Hz, IH), 3.53 (d, J~ 6.8 Hz, 3H), 3.30 (s, 

3H). MS (ESI+) m/z 446 (M+H)'". 

Example 163 
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4-{2-[2-chloro-5-(trifluoromethyl)phen.oxy]-5-(methylsuifonyl)pheiiy].}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridm-7~one 

Example 163 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-chioro-5-triflu.oromethyiphenol for 2,4-difluorophenol, to 

5 provide the title compound. ]H NMR (400 MHz,DMS0-76/D20) 5 ppm 8.03 (d, 7 = 2.4 Hz, 

IH), 7.94 (dd, 7 =8.7, 2.4 Hz, IH), 7.79 (d,7=8.3 Hz, 1H),7.58 (dd,7 = 16.2, 8.4 Hz, IH), 

7.49 (d, J = 1.8 Hz, IH), 7.44 (s, 1H), 7.34 (d,7=2.8 Hz, IH), 7.27-7.13 (m, 2H), 6.33 (d,.7 

= 2.9 Hz, IH), 3.56 (s, 3H), 3.28 (s, 3H). MS (ESI+) m/z 496 (M+H)+. 

Example 164 

10 4-{2-[2-fluoro-5-(trifluoromethyl)phenoxy]-5-(methylsuIfonyl)ph.enyl}-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3~c]pyridin-7-one 

Example 164 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-fluoro-5-trifluorometh.y!phenol for 2,4-difluorophenol, to 

provide the title compound. *H NMR (400 MHz.DMS0<4/D20) 5 ppm 8.01 (d, 7 = 2.4 Hz, 

15 IH), 7.93 (dd, 7=8.6, 2.4 Hz, IH), 7.67 - 7.55 (m, 3H), 7.43 (s, IH), 7.34 (d, J= 2.8 Hz, 

IH), 7.23 - 7.15 (m, 2H), 6.29 (d, 7 = 2.8 Hz, IH), 3.57 (s, 3H), 3.27 (s, 3H). MS (EST+) m/z 

480 (M+H)'". 

Example 165 

2-{4-[2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

20 (methylsulfonyl)phenoxy]phenyl }acetamide 

Example 165 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-(4-hydroxyphenyi)acetamide for 2,4-difluorophenol, to provide 

the title compound. ]H NMR (400 MHz,DMS0-<r/6/D20) 8 ppm 7.97 (d, 7 = 2.4 Hz, IH), 7.88 

(dd, 7= 8.6, 2.4 Hz, IH), 7.43 (s, IH), 7.36 - 7.30 (m, 3H), 7.09 - 7.00 (m, 3H),6.31 (d,7 = 

25 2.8 Hz, IH), 3.59 (s, 3H), 3.39 (s, 2H), 3.24 (s, 3H). MS (EST+) m/z 452(M+H)\ 

Example 166 

4-[2-(3-aminophenoxy)-5-(methylsulfonyL)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 166 was prepared according to the procedure used for the preparation of 

30 Example 138b, substituting 3-aminophenol. for 2,4-difluorophenol, to provide the TFA salt of 

the title compound. 'HNMR (400 MHz,DMS0-76/D20) 5 ppm 8,00 (d, 7= 2.4 Hz, iH), 7.92 

(dd, 7= 8.6, 2.4 Hz, IH), 7.40 (s, IH), 7.36 - 7.24 (m, 2H), 7.15 (d, 7 = 8.6 Hz, JH), 6.78 (dd, 

7= 8.0, 1.9 Hz, IH), 6.70 - 6.62 (m, 2H), 6.27 (d, 7= 2.8 Hz, IH), 3.96 (s, IH), 3.58 (s, 3H), 

3.26 (s, 3H). MS (ESI+) m/z 4.10(M+H)\ 
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Example 167 

6-methyl-4-[5-(methyLsulfony1)-2-(tetrahydrofuran-3-ylamino)phenyl]-l,6-dihydn>7H-

pyrrolo[2,3-c]pyridiri-7-one 

Example 167a 

5 N-(2-bromo-4-(methylsulfony])phenyl)tetrabydrofuran-3-amine 

Example 167a was prepared according to the procedure used for the preparation of 

Example 147a, substituting tetrahydrofuran-3-amine for cyclohexanamine, to provide the title 

compound. 

Example J 67b 

10 6-methyl-4~[5-(methylsuifony])-2~(tetrahydrofuran-3-ylamino)phenyl]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridm-7-onc 

Example 167b was prepared, according to the procedure used for the preparation of 

Example 95d, substituting Example 167a for Example 95c, to provide the title compound, lll 
NMR (500 MHz, DMSO-ofe) 6 ppm. 12.12 (s, 1H), 7.70 (dd, J = 8.7, 2.29 Hz, 1H), 7.54 (d, J 

15 =2.44 Hz, IH), 7.29 (t, J = 2.75 Hz, IH), 7.27 (s, 1H), 6.87 (d, J = 8.85 Hz, IH), 6.00 (t, J = 

2.29 Hz, IH), 5.25 (br s, IH), 4.17 (br s, IH), 3.68 (q, 3 = 7.32, Hz, 2H), 3.56 (s, 3H), 3.49 

(dd, J = 9, 3.51. Hz, IH), 3.12 (s, 3H), 2.12-2.19 (m, IH), 1.74-1.77 (m, IH). MS (ES1+) m/z 

388.2 (M+H)+. 

Example 168 

20 4-[2~(2,4-difluorophenoxy)~5-(ethylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

cjpyridin-7-one 

Example 168a 

(3-bromo-4-fluorophenyl)(ethyl)sulfane 

A mixture of 3-bromo-4-fluorobenzenethiol (3.89 g, 18.79 mmol) and sodium 

25 hydroxide (3.95 mL, 19.73 mmol) in MeOH was stirred at 0 °C for 10 minutes. To this 

solution was added iodoethane (1.803 mL, 22.54 mmol). The reaction mixture was stirred at 

ambient temperature for 6 hours. The solvent was removed, and the residue was partitioned 

between water and ethyl acetate. The aqueous layer was extracted with addition ethyl acetate 

three times. The combined organic layers were washed with, saturated aqueous sodium 

30 chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated to give the title 

compound (4.35 g, 18.50 mmol, 98% yield). It was used directly for the next reaction. 

Example 168b 

2-bromo-4-(ethylsulfonyl)-1 -fluorobenzene 

173 



WO 2013/097601 PCT/CN2032/086357 

Example 168a (4.4 g, 18.71 mmol) in dichloromethane (250 mL) was cooled to 0 °C. 

To this solution was treated with mCPBA (10.15 g, 41.2 mmol) portionwise. The reaction 

was stirred at ambient temperature for 6 hours. The solid from the reaction mixture was 

removed by filtration. The filtrate was washed with saturated aqueous sodium bicarbonate 

5 several times. The aqueous layer was then, extracted with additional dichloromethane three 

times. The combined organic layers were washed with saturated aqueous sodium chloride, 

dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was purified 

by flash chromatography on silica gel. eluting with 15% ethyl acctate/hexanes to afford the 

title compound (4.4 g, 16.47 mmol, 88% yield). 

10 Example 168c 

4-(5-(ethylsulfonyl)-2-fluorophenyl)-6-methyl-l-tosyl-l H-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 168c was prepared according to the procedure used for the preparation of 

Example 138a, substituting Example 168b for 2-bromo-l-f3uoro-4-(meth.yIsulfonyl)benzene, 

to provide the title compound. 

15 Example 168d 

4-[2-(2,4-difluorophenoxy)-5-(ethyIsulfonyI)phcnyl]-6-methyl-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 168d was prepared according to the procedure used for the preparation of 

Example 138b, substituting Example 168c for Example 138a, to provide the title compound. 

20 NMR (500 MHz, DMS(W6) 5 ppm 12.31 (s, IH), 7.93 (d, J = 2.44 Hz, IH), 7.83 (dd, J = 

8.54, 2.44 Hz, IH), 7.52-7.54 (m, IH), 7.42-7.46 (m, 2H), 7.32 (t, J = 2.75 Hz, 1H), 7.16-7.19 

(m, IH), 6.99 (d, J - 8.54 Hz, IH), 6.27-6.28 (m, IH), 3.59 (s, 3H), 3.38 (q, J = 7.32, Hz, 2H), 

1.15 (t, J = 7.32 Hz, IH). MS (ESI+) m/z 445.2 (M+B)"\ 

Exampie 169 

25 4-{2-[(4,4-difluorocyclohexy])oxy]-5-(ethylsulfonyl)pheny!}-6-methyl-l,6-dihydro~7H-

pyrrolo[2,3-c]pyridin-7-one 

Example i 69 was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168c for Example 138a, and 4,4-difluorocyclohexanol 

for cyclopropyimethanol, respectively, to provide the title compound. ]H NMR (500 MHz, 

30 DMSCMg) 6 ppm 12.05 (s, lli), 7.81-7.85 (m, 2H), 7.45 (d, I = 8.85 Hz, IH), 7.33 (s, IH), 

7.29 (t, .1 = 2.75 Hz, IH), 6.12-6.13 (m, IH), 4.81 (s, IH), 3.56 (s, 3H), 3.29 (q, J = 7.32, Hz, 

2H), 1.70-1.87 (m, 8H), 1.14 (t, J = 7.32 Hz, IH). MS (EST+) m/z 451.2 (M+H)*. 

Example 170 
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4-{5-(ethylsuifonyl)-2-[(l-methylpiperi din-4-yl)oxy]phenyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 170 was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168c for Example 138a, and l-methylpiperidin-4-ol for 

5 cyclopropyimethanol, respectively, to provide the TFA salt of the title compound. 'FI NMR 

(500 MHz, DMSO-76) 5 ppm 12.13 (s, IH), 7.81-7.87 (m, 2H), 7.46 (d, J = 8.85 Hz, IH), 

7.34 (s, IH), 7.32 (t, J = 2.75 Hz, IH), 6.11-6.12 (m, lH),4.86(s, IH), 3.56 (s, 3H), 3.30 (s, 

3H), 3.29 (q, J - 7.32, Hz, 2H), 3.24-3.29 (m, IH), 3.04-3.10 (m.lH), 2.25-2.29 (m, 2H), 

1.91-2.05 (m, 2H), 1.14 (t, J = 7.32 Hz, 1H). MS (EST+) m/z 430.2 (M+H)"". 

10 Example 171 

4-[2-(2,i,3-bcnzothiadiazoi-4-yioxy)-5-(methylsulfonyl)phenyrj-6-mcthyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 171 was prepared according to the procedure used for the preparation of 

Example 138b, substituting bcnzo[c][1.2,5]thiadiazol-5-ol for 2,4-difluorophenol, to provide 

15 the title compound. lH NMR (400 MHz,DMS0~76/D20) 5 ppm 8.04 (d, 7 = 2.4 Hz, IH), 7.93 

(d,7= 8.4 Hz, IH), 7.84 (dd, 7 = 8.6, 2.4 Hz, IH), 7.69 (dd,7 = 8.8, 7.5 Flz, IH), 7.50 (s, IH), 

7.36 (d, 7= 7.1 Hz, IH), 7.29 (d,7 = 2.8 Hz, IH), 7.09 (d,7 = 8.7 Flz, IH), 6.49 (d,7=2.8 

Hz, IH), 3.55 (s, 3H), 3.27 (s, 3H). MS (ESf) m/z 453(M+H)+. 

Example 172 

20 4-[2-(isoquinolin-7-yloxy)-5-(methylsulfonyl)phenyl]-6-mcthyl-l,6-dihydro-7Fl-pyrrolo[2,3-

c]pyridin-7-one 

Example 172 was prepared according to the procedure used for the preparation of 

Example 138b, substituting isoquinoiin-7-oi for 2,4-difluorophenol, to provide the title 

compound. *H NMR (400 MHz,DMS0-c/6/D20) 8 ppm 8.65 (s, IH), 8.39 (s, IH), 8.24 (d,7 = 

25 8.9 Hz, IH), 8.16 - 8.04 (m, IH), 8.03 (dd, 7= 8.6, 2.4 Hz, IH), 7.95 - 7.76 (m, 2H), 7.47 

(dd, .7 = 20.3, 11.7 Hz, 2H), 7.31 (t, 7=5.9 Hz, IH), 6.32 (d, 7= 2.8 Hz, IH), 3.51 (s, 3H), 

3.31 (s, 3H). MS (ESI+) m/z 446(M+H)\ 

Example 173 

4-[2-(2,5-difluorophenoxy)-5-(metbyLsulfonyI)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

30 cjpyridin-7-one 

Example 173 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2,5-difluorophenol for 2,4-difluorophenol, to provide the title 

compound. 1H NMR (400 MHz,DMS0~76/D20) 8 ppm 8.08 - 7.98 (m, IH), 7.97 - 7.83 (m, 
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1H), 7.50 - 7.39 (m, 2H), 7.35 (t, ./= 3.3 Hz, IH), 7.33 - 7.21 (m, III), 7.20 - 7.08 (m, 2H), 

6.31 (d, J= 2.8 Hz, IH), 3.59 (s, 3H), 3.25 (d, J= 6.7 Hz, 3H) MS (ESI+) m/z 431 (M+H)\ 

Example 174 

4-[2-(3,4-difluorophenoxy)-5-(methyisulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

5 cjpyridin-7-one 

Example 174 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 3,4-difluorophenoI for 2,4-difluorophenol, to provide the title 

compound. jH NMR (400 MHz,DMS0-76/D20) 8 ppm 7.99 (d, J • 2.4 Hz, IH), 7.91 (dd, J = 

8.6,2.4 Hz, IH.), 7.53 -7.40 (m, 2H), 7.34 (d, ,7-2.8 Hz, JH), 7.29 (ddd,7= 11.4, 6.8, 2.9 

10 Hz, IH). 7.16 (d, ,/ = 8.7 Hz, IH), 6.95 (dd, ./ = 8.8, 5.0 Hz, 1H), 6.31 (d, .7 = 2.8 Hz, IH), 

3.58 (s, 3H), 3.25 (s, 3H). MS (ESI+) m/z 431(M+H)+. 

Example 175 

6-methyi-4-{5-(mcthylsu]fony])-2-[(l-oxo-2,3-dihydro-lH-inden-4-yl)oxy]phenyl}-l,6-

dihyd.ro~7H-pyrrolo[2,3-c]pyridin-7-one 

15 Example 175 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 4-hydroxy-2,3-dihydro-l H-inden-I-one for 2,4-difluorophenol, to 

provide the title compound. jH NMR (400 MHz,DMS0-^6/D20) 8 ppm 8.02 (d, ./= 2.4 Hz, 

IH), 7.92 (dd, ./= 8.6, 2.4 Hz, IH), 7.50 - 7.41 (m, IH), 7.36 (d, J= 2.8 Hz, IH), 7.28 (dd,./ 

= 7.3, 1.4 EIz, IH), 7.16 (d, J = 8.6 Hz, IH), 6.32 (d, J-2.8 Hz, IH), 3.62 - 3.54 (m, 2H), 

20 3.27 (s, IH), 2.89 - 2.82 (m, Hi), 2.65 - 2.59 (m, IH). MS (ESI+) m/z 449(M+H)+. 

Example 176 

4-[2-(3,5-difluoropbenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7EI-pyrrolo[2,3-

c]pyridin-7-one 

Example 176 was prepared according to the procedure used for the preparation of 

25 Example 138b, substituting 3,5-difluorophenol for 2,4-difluorophenol, to provide the title 

compound. *H NMR (400 MHz,DMSCW6/D20) 8 ppm 8.02 (d, ,/ = 2.4 Hz, IH), 7.96 (dd, J=-

8.6, 2.4 Hz, IH), 7.40 (s, IH), 7.34 (dd, .7= 5.7, 2.8 Hz, 2H), 6.98 (tt, .7= 9.3, 2.3 Hz, IH), 

6.83 - 6.62 (m, 2H), 6.29 (d, 7= 2.8 Hz, IH), 3.56 (s, 3H), 3.27 (s, 3H). MS (ESI+) m/z 

431 (M+H)4. 

30 Example 177 

6-methyl-4-[2-(4-methylphenoxy)-5-(methylsu]fonyl)phenyI]-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 177 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 4-methylphenol for 2,4-difluorophenol, to provide the title 
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compound. !H NMR (400 MHz,DMS0-J6/D20) 8 ppm 7.96 (d../ 2.4 Hz, IH), 7.88 - 7.79 

(ra, IH), 7.42 (s, 1H), 7.33 (d,/=2.8Hz, IH), 7.24 (d, J =8.4 Hz, 2H), 7.00 (dd, J= 8.6,4.3 

Hz, 3H), 6.30 (d,.7= 2.8 Hz, IH), 3.59 (s, 3H), 3.24 (s, 3H). MS (ES1+) m/z 409(M+H)+. 

Example 178 

5 4-[2--(2-methoxyphenoxy)-5-(methylsulfonyl)pbcnyl]-6-methyl-l,6-dihydro-7Ii-pyrrolo[2,3-

c]pyridin-7-one 

Example 178 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-mcthoxyphenol for 2,4-difluorophenol, to provide the title 

compound. !H NMR (400 MHz,DMS0-£fe/D20) 8 ppm 7.94 (d, J- 2.4 Hz, IH), 7.81 (dd, ,/ = 

10 8.7, 2.4 Hz, IH), 7.47 (s, 1H), 7.39 7.25 (m, 2H), 7.26-7.13 (m, 2H), 7.03 (td,7.6, 1.5 

Hz, Hi), 6.75 (d, J =8.7 Hz, IH), 6.43 (d,,7-2.8 Hz, Hi), 3.61 (s, 3H), 3.23 (s, 3H). MS 

(ESI+) m/z 425(M-rH)h. 

Example 179 

6-methyi-4-{2-[(2-methylpyridin.-3-yl)oxyJ-5-(methyi.suifonyl)pbenyl.}-l,6-dihydro-7H-

15 pyrrolo[2,3-c]pyridin-7-one 

Example 179 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-mcthylpyridin-3-oi for 2,4-difluorophenoi, to provide the title 

compound. !H NMR (400 MHz,DMS0-<3fe/D20) 8 ppm 8.38 (d,/=2.1 Hz, 1H), 8.05 (d,,/ = 

2.4 Hz, IH), 7.98 (dd,J=8.5, 2.4 Hz, IH), 7.73 (d,J= 8.3 Hz, IH), 7.53 (dd, ,/= 8.4, 4.9 Hz, 

20 HI), 7.43 (s, IH), 7.35 (d,J= 2.8 Hz, IH), 7.28 (d, J= 8.5 Hz, IH), 6.30 (d, .7 = 2.8 Hz, IH), 

3.56 (s, 3H), 3.28 (s, 3H), 2.41 (s, 3H). MS (ESI+) m/z 410(M+H)+. 

Example 180 

4-{2-[3-(dimethylamino)phenoxy]-5-(methyLsulfonyl)phenyl}-6-methyl- ],6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

25 Example 180 was prepared according to the procedure used for the preparation of 

Exampie 138b, substituting 3-(dimethylamino)phenol for 2,4-difluorophenol, to provide the 

title compound. ]H NMR (400 MHz,DMS0-J6/D20) 8 ppm 7.97 (d, J - 2.4 Hz, IH), 7.88 (dd, 

.7= 8.6, 2.4 Hz, IH), 7.42 (s, IH), 7.34 (d,,7 = 2.8 Hz, Hi), 7.26 (t ,J= 8.1 Hz, Hi), 7.08 (d,.7 

= 8.6 Hz, Hi), 6.68 (dd, J= 8.3, 2.4 Hz, IH), 6.52-6.43 (m, 2H), 6.31 (d, J = 2.8 Hz, IH), 

30 3.58 (s, 3H), 3.24 (s, 3H), 2.90 (s, 6H). MS (ES1+) m/z 438(M+H)+. 

6-methyl-4- {5-(methylsulfonyl)-2-[(l -oxo-2,3-dihydro- lH-inden-5-yl)oxy]phcnyl}-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 
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Example 181 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 5-hydroxy-2,3-dihydro-lH-inden-.l-one for 2,4-difluorophenol, to 

provide the title compound, *H NMR (400 MHzsDMS0-fife/D20) 5 ppm 8.04 (d, J = 2.4 Hz, 

1H), 7.98 (dd, .7= 8.6, 2.4 Hz, IH), 7.60 (d, .7 = 8.4 Hz, IH), 7.40 (s, IH), 7.34 (dd, .7= 6.9, 

5 5.8 Hz, 2H), 7.11 (s, Hi), 7.08 - 6.97 (m, IH), 6.28 (d, J= 2.9 Hz, IH), 3.54 (s, 3H), 3.29 (s, 

3H), 3.00 (d, ,7= 5.0 Hz, 2H), 2.62 - 2.58 (m, 2H). MS (ES3+) m/z 449(M+H) 

Example 182 

6-methyl-4-{5-(methylsulfonyi)-2-[(3-oxo-2,3-dihydro-lH-inden-5-yl)oxy]phenyl}-j ,6-

dihydro-7H-pyrrolo[2,3~c]pyridin-7-one 

10 Example 182 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 6-hydroxy-2,3-dihydro-lH-inden-l-one for 2,4-difluorophenol, to 

provide the title compound JH NMR (400 MHz,DMS0-<4/D20) 5 ppm 8.01 (d, ,7 = 2.5 Hz, 

IH), 7.92 (d, J~ 8.6 Hz, IH), 7.61 (d,.7 = 8.7 Hz, IH), 7.42 (d,J= 1.4.0 Hz, 2H), 7.34 (d,J = 

2.8 Hz, IH), 7.22-7.10 (m, 2H), 6.30 (d, J= 2.8 Hz, IH), 3.56 (s, 3H), 3.26 (s, 3H), 3.06 (s, 

15 2E3), 2.69 (s, 3H). MS (ES1+) m/z 449(M+H)\ 

Example 183 

2-[2-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

(mcthylsulfonyl)phenoxyjbenzonitrilc 

Example 383 was prepared according to the procedure used for the preparation of 

20 Example 138b, substituting 2-cyanopbenol for 2,4-difluorophenol, to provide the title 

compound. lH NMR (400 MHz,DMS0-76/D20) 8 ppm 8.06 (d, ,7= 2.4 Hz, 1H), 7.99 (dd, J = 

8.5, 2.4 Hz, 1.H), 7.81 (dd, .7=7.7, 1.6 Hz, 1H), 7.67-7.59 (m, 1H),7.43 (s, IH), 7.39-7.24 

(m, 3H), 7.09 (d, ,7 = 8.4 Hz, IH), 6.30 (d, ,7 = 2.8 Hz, 3H), 3.56 (s, 3H), 3.29 (s, 3H). MS 

(ESI+) m/z 420(M+H)\ 

25 Example 184 

4-[2-(3-ch]oro-2-f3uorophenoxy)-5-(rnethyisulfonyl)phcnyl]-6-rnethyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 184 was prepared according to tlie procedure used for the preparation of 

Example 138b, substituting 2-fluoro-3chlorophcnol for 2,4-difluorophenol, to provide the 

30 title compound. lH "NMR (400 MHz,DMSCM6/D20) 6 ppm 8.00 (d, J = 2.4 Hz, IH), 7.92 (dd, 

J — 8.6, 2.4 Hz, IH), 7.47 - 7.41 (m, 2H), 7.35 (d, .7= 2.8 Hz, IH), 7.28 - 7.23 (m, 2H), 7.13 

(d,/= 8.6 Hz, IH), 6.28 (d, ,7= 2.8 Hz, IH), 3.59 (s, 3H), 3.26 (s, 3H). MS (ESI+) m/z 

447(M+H)'. 

Example 185 
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6-methyl-4-[5-(methylsulfonyl)-2-(naphthalen-l-yloxy)phenyl]-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7~one 

Example 185 was prepared according to the procedure used for the preparation of 

Example 138b, substituting naphthalen-l-ol for 2,4-difluorophenol, to provide the title 

5 compound. ]HNMR (400 MHz,DMSO-t/6/D20) 8 ppm 8.02 (d, J = 2.4 Hz, IH), 7.99 (d, J = 

8.9 Hz, 2H), 7.96 - 7.87 (m, 2H), 7.86 (d, J= 8.0 Hz, IH), 7.59 - 7.44 (ra, 4H), 7.36 7.28 

(ra, 2H), 7.15 (d, J= 8.6 Hz, IH), 6.37 (d,.7 = 2,8 Hz, IH), 3.58 (s, 3H), 3.26 (s, 3H). MS 

(ESI+) m/z 445(M+H)"f". 

Example 186 

10 4-[2-(2-fiuoro-5-methylphenoxy)-5-(mcthylsulfonyl)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 186 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-fiuoro-5methylphenol for 2,4-difluorophenol, to provide the 

title compound. lH NMR (400 MHz,DMSCW6/D20) 8 ppm 7.98 (d, J= 2.4 Hz, Hi), 7.89 (dd, 

15 J= 8.6, 2.4 Hz, IH), 7.43 (s, IH), 7.35 (d, J = 2.8 Hz, IH), 7.27 (dd, J= 10.9, 8.1 Hz, IH), 

7.J4 - 7.06 (m, 2H), 6.98 (d, J= 8.6 Hz, IH), 6.31 (d, J=2.8 Hz, IH), 3.60 (s, 3H), 3.25 (s, 

3H), 2.27 (s, 3H). MS (EST+) m/z 427(M+H)+. 

Example 187 

4-[2-(5-fluoro-2-methylphcnoxy)-5-(methyl$ulfonyl)phenyl]-6-mcthyl-],6-dihydro-7H-

20 pyrrolo[2,3-c]pyridin-7-one 

Example 187 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 5-fluoro-2-methylphenol for 2,4-difluorophenol, to provide the 

title compound. XHNMR (400 MHz,DMS0-«yD20) 8 ppm 8.11 - 7.96 (m, IH), 7.91 (dt,,/ = 

5.1,2.8 Hz, IH), 7.43 (s, IH), 7.38 - 7.28 (m, 2H), 7.07 - 6.91 (m, 2H), 6.91 - 6.81 (m, IH), 

25 6.31 (t, J= 3.9 Hz, IH), 3.58 (s, 3H), 3.26 (s, 3H), 2.04 (s, 3H). MS (ESI+) m/z 427(M+H)". 

Example 188 

6-methyl-4-[5-(methylsulfonyl)-2-(quinolin-7-yloxy)phenylj-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 188 was prepared according to the procedure used for the preparation of 

30 Example 138b, substituting quinolin-7-oi for 2,4-difluorophenol, to provide the title 

compound. "^H NMR (400 MHz,DMS0-^/D20) 8 ppm. 8.97 (s, IH), 8.67 (d,J=8.5 Hz, IH), 

8.12 (dd,J= 12.8, 5.7 Hz, 2H), 8.02 (dd,J= 8.6, 2.4 Hz, IH), 7.69 (dd, J- 8.3, 4.8 Hz, IH), 

7.55 - 7.41 (m, 4H), 7.32 (dfJ= 2.8 Hz, IH), 6.32 (s, IH), 3.50 (d,J= 16.9 Hz, 3H), 3.30 (d, 

9.2 Hz, 3H). MS (ES1+) m/z 446(M+Hf. 
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Example 189 

4-[2-(4-chloro-3-fluorophenoxy)-5-(methylsulfonyl)phcnyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 189 was prepared according to the procedure used for the preparation of 

5 Example 138b, substituting 3-fluoro-4-chlorophenol for 2,4-difluorophenol, to provide the 

title compound. ]H NMR (400 MHz,DMS0-<i6/D20) 5 ppm 8.01 (t, J - 3.5 Hz, 1H), 7.99 -

7.90 (m, IH), 7.68 - 7.52 (m, IH), 7.40 (s, 1H), 7.33 (d, J= 2.8 Hz, IH), 7.29-7.24 (m, 1H), 

7.20 (dd, J= 10.3,2.7 Hz, IH), 7.00 - 6.86 (m, IH). 6.29 (t, J = 3.4 Hz, 1H),3.57 (s, 3H), 

3.27 (s, 3H). MS (ESI+) m/z 447(M+H)+. 

10 Exampie 390 

6-methyl-4-[5-(methylsulfonyl)-2-(pyridin-3-yloxy)phenyl]-l ,6-dih.ydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 190 was prepared according to the procedure used for the preparation of 

Exampie 138b, substituting pyridin-3-ol for 2,4-difluorophenol, to provide the title compound. 

3 5 !HNMR (400 MHz,DMS0-^6/D20) 6 ppm 8.03 (d,,/= 2.3 Hz, IH), 8.01 - 7.90 (m, JH), 

7.72 - 7.64 (m, IH), 7.42 (d,.7= 7.2 Hz, IH), 7.37 - 7.30 (m, IH), 7.30 - 7.15 (m, 1H), 6.36 

- 6.24 (m, IH), 3.56 (s, 3H), 3.27 (s, 3H). MS (ESI+) m/z 395(M+H)''. 

Example 191 

4-[2-(2,3-dihydro-lH-inden-5-yloxy)-5-(methylsulfonyl)phenyi]-6-methyl-l,6-dihydro-7H-

20 pyrrolo[2,3-c]pyridin-7-one 

Example 191 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2,3-dihydro-3H-inden-5-ol for 2,4-difluorophenol, to provide the 

title compound. ]H NMR (400 MHz,DM.S0-^6/D20) 5 ppm 7.96 (d, J= 2.4 Hz, IH), 7.86 (dd, 

,7 = 8.6,2.4 Hz, IH), 7.42 (s, IH), 7.34 (d,,7=2.8 Hz, 1H),7.26 (d,/=8.1 Hz, 1H),7.00 (d, 

25 ,/= 8.7 Hz, 2H), 6.98 (d,.7= 2.2. Hz, IH), 6.85 (dd,./- 8.1,2.3 Hz, IH), 6.31 (d,,7 = 2.8 Hz, 

IH), 3.59 (s, 3H), 3.23 (s, 3H), 2.88 -2.79 (m, 4H), 2.03 (p, .7- 7.4 Hz, 2H). MS (ESI+) m/z 

435(M+H)t. 

Example 192 

6-methyl-4-{5-(methylsu!fony})-2-[4-(propan~2-yl)phenoxy]phenyI}-l,6-dihydro-7H-

30 pyrrolo[2,3-c]pyridin-7-one 

Example 192 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 4-isopropylphenol for 2,4-difluorophenol, to provide the title 

compound. NMR (400 MHz,DMS0-t/6/D20) 6 ppm 7.97 (d, ./- 2.4 Hz, IH), 7.88 (dd, J = 

8.6, 2.4 Hz, IH), 7.42 (s, IH), 7.33 (d, J -2.8 Hz, IH), 7.32-7.26 (m, 2H), 7.06-6.98 (m, 
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311), 6.30 (d, J = 2.8 Hz, IH), 3.58 (s, 3H), 3.24 (s, 3H),2.89 (p,J = 6.9 Hz, 1H), 1.19 (d,J = 

6.9 Hz, 6H) MS (ESI+) m/z 437(M+H)\ 

Example 193 

4-[2-(isoquinolin-8-yloxy)-5-(methylsulfonyl)phenyi]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

5 c]pyridin-7-one 

Example 193 was prepared according to the procedure used for the preparation of 

Example 138b, substituting isoquinolin-8-ol for 2,4-difluorophenol, to provide the title 

compound. *H "NMR (400 MHz,DMS0-<i6/D20) 8 ppm 8.34 (bs, IH), 8.12 (d, ,/- 2.3 Hz, 

IH), 8.05 (dd,.7= 8.4,2.4 Hz, IH), 7.86 (t,J= 7.9 Hz, 1H), 7.79 (d,,7- 8.2 Hz, IH), 7.55 (d, 

10 J — 8.5 Hz, IH), 7.48 (s, IH), 7.32 (d, J = 2.6 Hz, IH), 7.17-7.11 (m, IH), 6.40 (d, J = 2.6 

Hz, IH), 3.44 (s, 3H), 3.32 (s, 3H). MS (ES3+) m/z 446(M+H)~h. 

Example 1.94 

6-methyl-4-[5-(methylsulfonyI)-2-(3,4,5-trifluorophcnoxy)phenylJ-l,6-dihydro-7H-

pyrroIo[2,3-c]pyridin-7-one 

15 Example 194 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 3,4,5-trifluorophenol for 2,4-difluorophenol, to provide the title 

compound. *H NMR (400 MHz,DMS(W6/D20) 8 ppm 8.00 (d, J = 2.4 Hz, IH), 7.94 (dd, .7 = 

8.6, 2.4 Hz, IH), 7.41 (s, IH), 7.34 (d,,7 = 2.8 Hz, 1H), 7.28 (d, .7=8.6 Hz, IH), 7.18 - 7.10 

(m, 2H), 6.31 (d, J - 2.8 Hz, IH), 3.57 (s, 3H), 3.26 (s, 3H). MS (ES 1+) m/z 449(M+H)\ 

20 Example 195 

4-(2-bcnzylphenyl)-6-methyl-l,6-dihydro-7H-pyrro!o[2,3-c]pyridin-7-one 

Example 195 was prepared according to the procedure used for the preparation of 

Example 95d, substituting 1 -benzyl-2-bromobenzene for Example 95c, to provide the title 

compound. ]H. NMR (500 MHz, DMSO-4) 8 ppm 12.08 (s, IH), 7.23-7.34 (m, 5H), 7.16-

25 7.19 (m, 2H), 7.09-7.12 (m, IH), 6.92-6.93 (m, 3H), 5.95 (t, J = 2.29 Hz, IH), 3.89 (s, 2H), 

3.47 (s, 3H). MS (ESI+) m/z 315.3 (M+H)7 

Example 196 

4-(biphcny}-2-yl)-6-m.etbyl-I,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7~one 

Example 196 was prepared according to the procedure used for the preparation of 

30 Example 95d, substituting biphcnyl-2-ylboronic acid for Example 6a and Example 1 e for 

Example 95c, to provide the title compound. lB NMR (500 MHz, DMSO~J6) 8 ppm 11.88 (s, 

IH), 7.44-7.49 (m, 4H), 7.18-7.24 (m, 4H), 7.13-7.16 (m, IH), 7.08 (t, J = 2.75 Hz, IH), 6.93 

(s, IH), 5.77-5.78 (m, IH), 3.38 (s, 3H). MS (ESI+) m/z 301.2 (M+Hf. 

Example 197 
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4-[2-(l,4~dioxaspiro[4,5]dec-8-yloxy)-5-(ethylsulfbnyl)phenyl]-6-meth.yl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 197 was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168c for Example 138a, and l,4-dioxaspiro[4.5]decan-8-

5 ol for cyclopropyimethanol, respectively, to provide the title compound. 1R NMR (500 MHz, 

DMSO-d6) 5 ppm 12.05 (s, 1H), 7.79-7.81 (ra, 2H), 7.40-7.42 (m, IH), 7.28-7.34 (m, 2H), 

6.6.12-6.13 (m, IH), 4.70-4.73 (m, IH), 3.79-3.34 (m, 3H), 3.65 (s, 3H), 3.26-3.31 (m, 2H), 

1.99-2.21 (m, IH). 1.67-1.99 (m, 2H), 1.48-1.52 (m, 3H), 1.14 (t, J = 732 Hz, 3H). MS 

(ESI+) m/z 473.2 (M+H)'. 

10 Example 198 

4-[2~(cyclopropylmethoxy)-5-(ethylsulfonyl)phcnyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 198 was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168c for Example 138a to provide the title compound. ]H 

15 NMR (500 MHz, DM:S0-d6) 5 ppm 12.04 (s, 1H), 7.79-7.82 (m, 2H), 7.37 (s, IH), 7.29-7.33 

(m, 2H), 6.13-6.14 (m, 1H),3.99 (d,J = 6.71 Hz, 21i), 3.58 (s, 3H), 3.27 (q, J = 7.32 Hz, 2H), 

1.11-1.14 (m, 4H), 0.45-.048 (m, 2H), 0.26-0.29 (m, 2H). MS (ESI+) m/z 387.2 (M+H)+. 

Example 199 

4-{5~(ethylsulfonyl)-2-[(4-oxocyclohexyl)oxy]phenyl}-6-mcthyl-l,6-dihydro-7H-

20 pyrrolo[2,3-c]pyridin-7-one 

Example 197 (0.192 g, 0.406 mmol) was treated with 4.0 N hydrogen chloride in 

dioxane (1.016 mL, 4.06 mmol), tetrahydrofuran (1.0 mL), and water (2 mL). The reaction 

mixture was heated at 60 °C for 2 hours. The solvent was removed, and the residue was 

purified by reverse phase HPLC (C18, 10-80% CH3CN/water (0.1% TFA)) to give the title 

25 compound (0.154 g, 0.359 mmol, 88%o yield). *H NMR (500 MHz, DMSO-c4) 8 ppm 12.05 

(s, IH), 7.82-7.86 (m, 2H), 7.51 (d, J = 8.85 Hz, IH), 7.34 (s, IH), 7.28 (t, J = 2.75 Hz, IH), 

6.14 (t, j - 2.29 Hz, IH), 4.97-4.99 (m, 1H), 3.56 (s, 3H), 3.30 (q, J = 7.32 Hz, 2H), J .96-

2.24 (m, 8H), 1.15 (t, J - 7.48 Hz, 3H). MS (ES1+) m/z 429.2 (M+H)\ 

Example 200 

30 4-{2-[(cyclopropylmcthyl)amino]-5-(ethylsiilfonyl)phenyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 200a 

2"bromo-N-(cyclopropylmethyl)-4-(ethyIsulfouyl)aniline 
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Example 200a was prepared according to the procedure used for the preparation of 

Example 147a, substituting cyciopropyhncthanamine for cyclohexanamine, and Example 

168b for 2-bromo-l-fluoro-4-(methylsulfonyl)benzene to provide the title compound. 

Example 200b 

5 4-{2-[(cyclopropylmethyl)ammo]-5-(ethylsulfonyl)phenyJ}-6-methyl-1,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 200b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 200a for Example 95c, to provide the title compound. !H 

NMR (500 MHz, DMSO-c/6) 5 ppm .12.14 (s, IH), 7.62 (dd, J = 8.7, 2.29 Hz, IH), 7.45 (d, J 

10 - 2.14 Hz, IH), 7.30 (t, J = 2.75 Hz, IH), 7.26 (s, IH), 6.86 (J = 8.85 Hz, IH), 6.00-6.01 (m, 

IH), 5.50 (br s, IH), 3.56 (s, 3H), 3.16 (q, J = 7.12 Hz, 2H), 3.04 (d, J - 6.71 Hz, 2H), 1.15 (t, 

J = 7.48 Hz, 3H), 0.97-1.04 (m, IH), 0.36-0.41 (m, 2H), 0.14-0.18 (m, 2H). MS (ESI+) m/z 

386.2 (M+H)"\ 

Example 201 

15 6-methyl-4-{5-(methylsulfonyl)-2-[(tctrahydrofuran-3-ylmethyl)amino]phenyl}-l,6-dihyd.ro-

7H-pyrrolo[2,3-c]pyridin-7-one 

Example 201a 

2~bromo-4-(cthylsulfony])-N-((tetrahydrofuran-3-y3)methyl)a.niiine 

Example 200a was prepared according to the procedure used for the preparation of 

20 Example 147a, substituting (tctrahydrofuran-3~yl)methanaminc for cyclohexanamine, and 

Example 168b for 2-bromo-l-fluoro-4-(methylsulfonyl)benzene to provide the title 

compound. 

Example 201b 

6-methyi-4-{5-(methylsulfonyl)-2-[(tetrahydrofuran-3-ylmethyl)amino]ph.enyl}-l,6-dihydro-

25 7H-pyrrolo[2,3-c]pyridin~7-one 

Example 201b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 201a for Example 95c, to provide the title compound. !H 

NMR (500 MHz, DMSO-tfg) 6 ppm 12.10 (s, IH), 7.67 (dd, J = 8.85, 2.44 Hz, IH), 7.50 (d, J 

= 2.14 Hz, IH), 7.28 (t, J -2.9 Hz, HI), 7.23 (s, IH), 6.84 (J = 8.85 Hz, IH), 5.95-5.97 (m, 

30 IH), 5.70 (br s, 1H), 3.55-3.70 (m, 7H), 3.38 (dd., i = 8.54, 4.88 Hz, 2H), 3.10 (m, 5H), 1.84-

1.92 (m, IH), 1.47-1.55 (m, IH). MS (ESI+) m/z 402.2 (M+H)"1'. 

Example 202 

4- {5-(ethylsulfonyl)-2-[(cis-4~hydroxycyclohexyi)oxy]phenyl}-6-methyl-1,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 
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A mixture of Example 199 (0.052 g, 0.121 mmol) and sodium tetrahydroborate (6.89 

mg, 0.182 mmol) in tetrahydrofuran (5 mL) was heated at 60 °C for 2 hours. The solvent was 

removed, and the solid was treated with MeOH and a couple of drops of TFA. The resulting 

solution was purified by Preparative HPLC (CI 8, 10-80% CH3CN/water (0.1% TFA)) to give 

5 the title compound (second eluting peak, 0.036 g, 0.084 mmol, 68.9% yield). l¥i NMR (500 

MHz, DMSCM6) 5 ppm 12.06 (s, IH), 7.78-7.82 (m, 2H), 7.36-7.38 (m, 2H), 7.30 (t, J = 

2.75 Hz, IH), 6.14-6.16 (m, IH}, 4.62-4.63 (m, IH), 3.51-3.58 (m, 5H), 3.25-3.31 (m, 2H), 

1.75-1.81 (m. 2H), 1.50-1.64 (ra, 4H), 1.32-1.40 (m, 2H), 1.14 (t, J = 7.32 Hz, 3H). MS 

(ESI+) m/z 431.2 (M+H.)4. 

10 Example 203 

4-{5-(ethylsulfonyl)-2-[(trans-4-hydroxycyclohexyl)oxy]phenyl}-6-methyl-ls6-dihydro-7H-

pyrroIo[2,3-c]pyridine-7-one 

The title compound (first eluting peak) was isolated as a minor product during the 

preparation of Example 202. XH NMR (500 MHz, DIVISOR) 8 ppm 12.02 (s, IH), 7.77-7.81 

15 (m, 2H), 7.40 (d, j = 8.54 Hz, 1H),7.31 (s, IH), 7.28 (t, J = 2.75 Hz, IH), 6.09-6.11 (m, 1H), 

4.53-4.55 (m, IH), 3.56 (ss 3H), 3.27 (q, J = 7.32 Hz, 2H), 1.95-2.00 (m, 2H), 1.68-1.71 (m, 

4H), 1.27-1.38 (m, 4H), 1.13 (t, J = 7.32 Hz, 3H). MS (ESI+) m/z 431.2 (M+H)'. 

Example 204 

4-[2-(cyclopropylmethoxy)-5-(ethylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrroio[2,3-

20 djpyridazin-7-one 

Example 204a 

2-bromo-l-(cyclopropyImethoxy)-4-(ethylsulfonyl)benzene 

Example 204a was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168b for Example 138a, to provide the title compound.. 

25 Example 204b 

2-(2-(cyclopropylmethoxy)-5-(ethylsulfonyl)phenyl)-4,4,5,5-tetramethyl-l,3,2-dioxaborolane 

Example 204b was prepared according to the procedure used for the preparation of 

Example 6a, substituting Example 204a for Example le, to provide the title compound. 

Example 204c 

30 4-[2-(cyclopropylmethoxy)-5-(ethylsulfonyi)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

d]pyridazin-7-one 

Example 204c was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 80b for Example 95c, and Example 204b for Example 6a, 

respectively, to provide the title compound. [H NMR (500 MHz, DMSO-^4) 5 ppm 12.67 (s, 
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IH), 7.92 (dd, J = 8.85, 2.44 Hz, IH), 7.83 (d, J = 2.44 Hz, IH), 7.43 (t, J = 2.75 Hz, IH), 

7.40 (d, J = 8.85 Hz, IH), 6.29-6.30 (m, IH), 4.02 (d, J = 7.02 Hz, 2H), 3.80 (s, 311), 3.29 (q, 

J = 7.12 Hz, 2H), 1.12 (t,3 = 7.32 Hz, 3H), 1.01-1.08 (m, IH), 0.40-0.45 (m, 2H), 0.21-0.25 

(m, 2H). MS (ESI+) m/z 388.0 (M+H)"". 

5 Example 205 

6-methyl-4-[5-(methyLsulfonyl)-2-(tetrahydrofuran-3-yloxy)phenyl]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 205 was prepared according to the procedure used for the preparation of 

Example 158, substituting tetrahydrofuran-3-ol for cyclopropyimethanol, to provide the title 

10 compound. lR NMR (500 MHz, DMSO-^4) 5 ppm 12.03 (s, IH), 7.85-7.89 (m, 2H), 7.31-

7.33 (m, IH), 7.28 (t, J = 275 Hz, IH), 6.11-6.12 (m, IH), 5.17-5.20 (m, Hi), 3.89-3.91 (m, 

2H), 3.63-3.70 (ra, 3"H), 3.57 (s, 3H), 3.22 (s, 3H), 2.17-2.26 (m, Hi), 1.85-.1.91 (m, IH). MS 

(ES1+) m/z 389.1 (M+H)"'". 

Example 206 

15 4-{2-[(3-fluorooxctan-3-yl)methoxy]-5-(m.ethylsulfonyl)phenylj-6-methyl-l,6-dibydro-7H~ 

pyrroio[2,3-c]pyridin-7-one 

Example 206 was prepared according to the procedure used for the preparation of 

Example 158, substituting (3-fluorooxetan-3-y])mcthanol for cyclopropyimethanol, to 

provide the title compound. *H NMR (500 MHz, DMSO-dc) 8 ppm 12.06 (s, 1H), 7.90-7.93 

20 (m, 2H), 7.42 (d, I = 8.54 Hz, IH), 7.37 (s, IH), 7.30 (t, J « 2.75 Hz, Hi), 6.16-6.17 (m, IH), 

4.52-4.64 (m, 8H),3.56(s, 3H),3.23 (s,3H). MS (EST+) m/z 407.1 (M+H)1. 

Example 207 

6-(cyclopropylmethoxy)-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pyridine-3-sulfonamide 

25 Example 207a 

5-bromo-6-(cyciopropyImcthoxy)pyridinc-3-sulfonamide 

Example 207a was prepared according to the procedure used for the preparation of 

Example 29a, substituting 86a for Example 2a, and cyclopropylraethano! for tetrahydro-2H-

pyran-4-ol, to provide the title compound. 

30 Exampie 207b 

6-(cyclopropylmethoxy)-5-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pyridine-3-sulfonamide 

Example 207b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 207a for Example 95c, to provide the title compound. !H 
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NMR (500 MHz, DMSO-afc) 8 ppm 12.12 (s, IH), 8.52 (d, J = 2.44 Hz, IH), 8.12 (d, J - 2.44 

Hz, IH), 7.44-7.45 (m, 3H), 7.33 (t, J = 2.75 Hz, IH), 6.22-6.24 (m, 1H), 4.23 (d, J = 7.02 Hz, 

2H), 3.58 (s, 3H), 1.14-1.24 (m, IH), 0.47-0.52 (m, 2H), 0.29-0.33 (m, 2H). MS (ES1+) m/z 

374.9 (M+H)'. 

5 Example 208 

6-(cyclopropylmethoxy)-N-methyl-5-(6-methyl-7-oxo-6,7-dihydro-lH~pyrrolo[2,3-c]pyridin~ 

4-yl)pyridine-3-sulfonamide 

The title compound was isolated as a minor product during the preparation of 

Example 207b. !H NMR (500 MHz, DMS€M6) 5 ppm 12.12 (s, IH), 8.49 (s, IH), 8.05 (d, J 

10 = 2.44 Hz, IH), 7.53 (q, J = 4.88 Hz, IH), 7.46 (s, IH), 7.33 (t, J = 2.75 Hz, IH), 6.21-6.22 

(m, IH), 4.25 (d, J = 7.32 Hz, 2H), 3.58 (s, 3H), 2.47 (d, J = 4.88 Hz, 3H), 1.14-1.24 (m, IH), 

0.47-0.52 (m, 2H), 0.29-0.33 (ra, 2H). MS (ESJ+) m/z 389.2 (M+H)1. 

Example 209 

6-[(cyclopropyimethyl)amino]-5-(6-methyl-7-oxo-6,7-dihydro-IH-pyrrolo[2,3-c]pyridin-4-

15 yl)pyridine~3-sulfonamide 

Example 209a 

5-bromo-6-(cyciopropylmethy]amino)pyridine-3-sulfonamide 

Example 209a was prepared according to the procedure used for the preparation of 

Example 96a, substituting cyclopropylmethanamine for cyclohexanamine, to provide the title 

20 compound. 

Example 209b 

6-[(cyclopropylmethyl)amino]-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-

yl)pyridine-3-sulfonamide 

Example 209b was prepared according to the procedure used for the preparation of 

25 Example 95d, substituting Example 209a for Example 95c, to provide the title compound. *H 

NMR (500 MHz, DMSO-4) 6 ppm 12.17 (s, IH), 8.38 (d, J = 2.44 Hz, IH), 7.69 (d, J = 2.44 

Hz, IH), 7.32 (t, J = 2.75 Hz, IH), 7.30 (s, 1H), 7.18 (br s, 2H), 6.62 (s, IH), 6.05-6.06 (m, 

IH), 3.56 (s, 3B), 3.22 (d, J - 3.97 Hz, 2H), 1.06-1.10 (m, IH), 0.34-0.38 (m, 2H), 0.15-0.17 

(m, 2H). MS (ESI+) m/z 374.2 (M+H)\ 

30 Example 210 

6-[(cyclopropylmethyl)amino]-N-methyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pyridine-3-sulfonamide 

The title compound was isolated as a minor product during the preparation of 

Example 209b. !HNMR (500 MHz, DMSC}-d6) '6 ppm 12.17 (s, IH), 8.35 (d, J = 2.44 Hz, 
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1H), 7.60 (d, J = 2.44 Hz, IH), 7.31-7.32 (m, 2H), 7.2,1 (d, J = 4.58 Hz, IH), 6.55 (s, IH), 

6.04-6.05 (m, IH), 3.56 (s, 3H), 3.22 (d, J = 5.19 Hz, 2H), 2.43 (d, J = 2.75 Hz, 3H), 1.05-

1.12 (m, IH), 0.34-0.39 (m, 2H), 0.15-0.19 (m, 2H). MS (ESI+) m/z 386.7 (M+H)\ 

Example 211 

5 4-{5-(ethylsulfonyl)-2-[(cis-4-hydroxy-4-mcthylcyclohexyl)oxy]phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7~one 

Example 199 (0.052 g, 0.121 mmol) in tetrahydrofuran was treated with 3.0 M 

methylmagnesium bromide in tetrahydrofuran (0.485 mL, 0.485 mmol). The reaction mixture 

was stirred at ambient temperature for 2 hours. The solvent was removed, and the solid was 

10 treated with MeOH and a few drops of TFA. The resulting solution was purified by reverse 

phase Preparative HPLC (C18, 10-80% CHjCN/water (0,1% TFA)) to give the title 

compound (first eluting peak, 0.018 g, 0.040 mmol, 33.4% yield). ].H NMR (500 MHz, 

DMSO-cfc) 6 ppm 12.04 (s, IH), 7.78-7.80 (m, 2H), 7.38 (d, J = 9.77 Hz, IH), 7.33 (s, IH), 

7.29 (t, J = 2.75 Hz, 1H), 6.11-6.12 (m, IH), 4.46-4.49 (m, IH), 3.57 (s, 3H), 3.27 (q, J = 7.32 

15 Hz, 2H), 1.39-1.76 (m, 8H), 1.13 (t, J = 7.32 Hz, 3H), 1.10 (s, 3H). MS (ESI+) m/z 445.1. 

(M+H)". 

Example 212 

4- {5-(ethylsulfonyl)-2-[(trans-4-hydroxy-4-m.ethylcyciohexyl)oxy]phenyl} -6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

20 The title compound (second eluting peak) was isolated as a minor product in the 

preparation of Example 211. *H NMR (500 MHz, DMSO-t/6) 5 ppm 12.04 (s, 1H), 7.79-7.81 

(m, 2H), 7.37 (d, J = 9.46 Hz, IH), 7.30 (s, IH), 7.29 (t, J = 2.75 Hz, IH), 6.10-6.11 (m, IH), 

4.46-4.49 (m, 1H), 3.56 (s, 3H), 3.28 (q, J = 7.32 Hz, 2H), 1.80-1.86 (m, 2H), 1.54-1.59 (m, 

2H), 1.23-1.26 (m, 4F1), 1.13 (t, J = 7.32 Hz, 3H), 0.91 (s, 3H). MS (ESI+) m/z 445.1 (M+H)\ 

25 Example 213 

4-[2-(cyclobutyloxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7--one 

A. 4mL vial was charged with a stir bar, a solution of Example 138a (30 mg, 0.063 

mmol) in tetrahydrofuran (ImL), a solution of cyclobutanol (32 m.g,7 equivalents,0.46 mmol) 

30 in tetrahydrofuran (1 mL) and neat sodium hydride (19 mg, 7 equivalents, 0.46 mmol). The 

reaction mixture was stirred at 60 °C for 16 hours. The crude material was filtered, 

conccntrated, and purified by reverse phase HPLC (C18, 10-100%) C^CN/water (0.1% TFA)) 

to afford, the title compound. lH NMR (400 MHZJDMSO-^/DJO) S ppm 7.98 - 7.75 (m, 2H), 

7.33 (d, J- 1.4 Hz, 2H), 7.16 (d, J= 8.7 Hz, IH), 6.15 (d, J= 2.8 Hz, IH), 4.82 (p, J = 7.2 
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Hz, IH), 3.59 (s, 3H), 3.19 (d, J= 8.5 Hz, 3H), 2.47 - 2.38 (m, 2H), 1.96 (p, ,/= 9.6 Hz, 2H), 

1.81 - 1.72 (m, IH), 1.72 - 1.57 (m, IH).). MS (EST+) m/z 373 (M+H)"1". 

Example 214 

4-[2-(cyclopentylmethoxy)-5-(methylsulfonyI)phenyl]-6-metbyl--l,6-dihydro-7H-pyrrolo[2,3~ 

5 c]pyridin-7-one 

Example 214 was prepared according to the procedure used for the preparation of 

Example 213, substituting cyclopentylmethanol for cyclobutanol, to provide the title 

compound. ]H NMR. (400 MHz, DMS0-^6/D20) 8 ppm 7.93 - 7.81 (m, 2H), 7.40 - 7.29 (m, 

3H), 6.14 (d, ./ = 2.8 Hz, IH), 3.99 (d,J=6.6 Hz, 2H), 3.58 (s, 3H), 3.20 (s, 3H), 2.18 (dt,J = 

1.0 14.6, 7.2 Hz, IH), 1.59 (dt,J = 17.2, 8.5 Hz, 2H), 1.44 (dd, J= 10.1,4.8 Hz, 4H), 1.31-1.16 

(m, 2H). MS (ESI+) m/z 401 (M+H)+. 

Example 215 

4-[2-(cyclohexyloxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-onc 

15 Example 215 was prepared according to the procedure used for the preparation of 

Example 213, substituting cyclohexanol for cyclobutanol, to provide the title compound. ! H 

NMR (400 MHz, DM$Q-d6/D20) 5 ppm 7.85 (dt,,/ = 4.1, 2.4 Hz, 2H), 7.35 (dd,,/ = 17.3, 5.9 

Hz, 3H), 6.16 (d, J = 2.8 Hz, IH), 4.66 - 4.49 (m, IH), 3.58 (s, 3H), 3.20 (s, 3H), 1.94 - 1.79 

(m, 2H), 1.54 (d, ../ = 5.1 Hz, 2H), 1.50- 1.28 (m, 5H), 1.21 (d,,7=8.9 Hz, IH). MS (ES1+) 

20 m/z 401 (M+Hf. 

Example 216 

4-[2~(cyclopcntyloxy)-5-(methylsulfonyl)phenyl]-6-methyl-l ,6-dihydro-7H-pyrrolo[2,3-

cjpyridin-7-one 

Example 216 was prepared according to the procedure used for the preparation of 

25 Example 213, substituting cyclopentanol for cyclobutanol, to provide the title compound. 'H 

NMR (400 MHz, DMSO-ak/DaO) 8 ppm 7.88 (dd, J = 8.7, 2.5 Hz, IH), 7.82 (d, /= 2.4 Hz, 

IH), 7.32 (dd,,/ = 10.3, 7.4 Hz, 3H), 6.10 (d, J - 2.8 Hz, IH), 4.96 (dt, J= 8.3,2.8 Hz, IH), 

3.58 (s, 3H), 3.19 (d, J= 8.6 Hz, 3H), 2.53 (dd, J = 3.5, 1.7 Hz, 2H), 1.98 1.82 (m, 2H), 

1.69 - 1.56 (m, 2H), 1.56 - 1.46 (m, 4H) MS (ESI+) m/z 387 (M+H)""". 

30 Example 217 

6-methyl-4-[5-(methylsulfonyl)-2-(tetrahydrofuran-3-ylmethoxy)phenyl]-l,6-dihydro-7H-

py rrolo [2,3 -c] py ri din-7-one 

Example 217 was prepared according to the procedure used for the preparation of 

Example 21.3, substituting (tctrahydrofuran-3-yl)methanol for cyclobutanol, to provide the 
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title compound. ]HNMR (400 MHz, DMSO-^/T^O) 8 ppm 7.90 (dd, J - 8.6, 2.5 Hz, IH), 

7.85 (d,,/= 2,4 Hz, IH), 7.37 (d, .7-8.7 Hz, 1H),7.33 (d,J= 2.8 Hz, 2H), 6.14 (d, .7 = 2.8 

Hz, IH), 4.10 (dd,7= 9.4, 6.2 Hz, IH), 4.03 (dd,J= 9.4, 7.5 Hz, IH), 3.58 (s, 5H), 3.62 -

3.52 (m, 6H), 3.40 (dd, ,/= 8.6, 5.8 Hz, IH), 3.20 (s, 3H), 1.93 - 1.80 (m, IH), 1.63-1.51 (m, 

5 IH). MS (ESI+) m/z 403 (M+H) \ 

Example 218 

6-methyl-4-{5-(methy]sulfonyl)-2-[2-(2-oxoimidazolidin-l-yl)ethoxy]pbenyl}-l,6-dihydro-

7H-pyrroI.o[2,3-c]pyiidin-7-one 

Example 218 was prepared according to the procedure used for the preparation of 

10 Example 213, substituting 1 -(2-hydroxyethyl)imid.azolidin-2-one for cyclobutanol, to provide 

the title compound. jH NMR (400 MHz, DMSCW6/D20) 8 ppm 7.90 (dd, ./= 8.6, 2.4 Hz, 

IH), 7.86 (d, ./= 2.4 Hz, IH), 7.39 (d, J - 8.7 Hz, IH), 7.34 (d, J= 2.8 Hz, 2H), 6.15 (d, J = 

2.8 Hz, IH), 4.20 (t5.2 Hz, 2H), 3.58 (s, 3H), 3.35 (t, J- 5.2 Hz, 2H), 3.21 (s, 3H), 3.07 
(s, 4H). MS (ESI+) m/z 431 (M+H)-. 

15 Example 219 

4-[2-(2~cyclopropyletboxy)-5-(methylsiilfonyl)phenyf]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 219 was prepared according to the procedure used for the preparation of 

Example 213, substituting 2-cyclopropylethanol for cyclobutanol, to provide the title 

20 compound. !H NMR (400 MHz, DMS0-<7r,/D20) 8 ppm 7.93 (dd, J- 8.6, 2.4 Hz, IH), 7.86 

(d, .7 = 2.4 Hz, IH), 7.43-7.32 (m, 3H), 6.14 (d, J = 2.8 Hz, IH), 4.18 (t, J= 6.3 Hz, 2H), 

3.23 (s, 3H), 1.54 (q, J= 6.5 Hz, 2H), 0.72 - 0.60 (m, IH), 0.39 0.29 (m, 2H) MS (ES1+) 

m/z 387 (M+H)4'. 

Example 220 

25 4-[2-{cycioheptyloxy)-5-(methylsulfonyl)phenyl]-6-mctbyj-l,6-dihydro-7H-pyrroIo[2,3-

c]pyridin-7-one 

Example 220 was prepared according to the procedure used for the preparation of 

Example 213, substituting eycloheptanoi for cyclobutanol, to provide the title compound. lH 

NMR (400 MHz, DMSO-J5/D2Q) 5 ppm 7.9.1 7.80 (m, 2H), 7.32 (d,/= 2.8 Hz, 2H), 7.34 -

30 7.27 (ra, 3H), 6.14 (d, ,/= 2.8 Hz, IH}, 4.77 - 4.67 (m, IH), 3.20 (s, 3H), 1.98 - 1.84 (m, 2H), 

1.69 - 1.57 (m, 2H), 1.57 - .1.30 (m, 8H). MS (ESI+) m/z 415 (M+H)'1'. 

Example 221 

6-methyl-4-[2-(2-methylpropoxy)-5-(m.ethylsulibnyl)phenyl]-l ,6-dihydro-7Fl-pyrrolo[2.3-

c]pyridin-7-one 
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Example 221 was prepared according to the procedure used for the preparation of 

Example 213, substituting 2-methylpropan-l-ol for cyclobutanol, to provide the title 

compound. NMR (400 MHz, DMSO-c/e/thO) 8 ppm 7.92 - 7.82 (m, 2H), 7.38 - 7.32 (m, 

3H), 7.32 (d, J= 2.8 Hz, 2H), 6.13 (d, J= 2.8 Hz, IH), 3.88 (d, J - 6.3 Hz, 2H), 3.20 (s, 3H), 

5 0.83 (d, J= 6.7 Hz, 6H). MS (ESI+) m/z 375 (M+H)"1". 

Example 222 

6-methyl-4-[2- {[(2S)-1 -methyIpyrrolidin-2-yl]methoxy} -5-(methylsulfonyl)phenyI]-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 222 was prepared according to the procedure used for the preparation of 

10 Example 213, substituting (S)-(l -m ethyl pyrrolidin-2-y])rn ethanol for cyclobutanol, to 

provide the title compound. !H NMR (400 MHz, DMSG-tVD20) 8 ppm 7.96 (dd, J = 8.6, 2.4 

Hz, IH), 7.89 (d2.4 Hz, IH), 7.43 - 7.33 (m, 3H), 6.20 (d, J = 2.8 Hz, IH), 4.49 (dd, J = 

11.0, 3.3 Hz, IH), 4.27 (dd10.9, 8.2 Hz, IH), 3.59 (s, 3H), 3.44- 3.34 (m, IH), 3.25 -

3.16 (m,3H), 3.07-2,95 (m, IH), 2.32 - 2,09 (m, 1H), 2,01 - 1.83 (m, IH), 1.85 - 1.62 (m, 

15 2H). MS (ESI+) m/z 416 (M+H)". 

Example 223 

6-methyl-4-{2-[(2-mcthy!cyc!opropyl)methoxy]-5-(methy!sulfonyl)phenyl}-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 223 was prepared according to the procedure used for the preparation of 

20 Example 213, substituting (2-methylcyclopropyl)methanol for cyclobutanol, to provide the 

title compound. *H NMR (400 MHz, DMSG-J6/D20) 5 ppm 7.94 - 7.79 (m, 2H), 7.41 - 7.28 

(m, 3H), 6.16 (tf ,/= 3.0 Hz, 1H), 4.10 - 3.97 (m, IH), 3.91 (dd,,/ = 10.3,7.3 Hz, lH),3.59(d, 

J = 2.7 Hz, 3H), 3.19 (s, 3H), 0.91 (t, J = 11.4 Hz, 3H), 0.89 - 0.75 (m, IH), 0.77 - 0.63 (m, 

1H), 0.48 - 0.36 (m, IH), 0.29 - 0.19 (m> IH). MS (ESI+) m/z 387 (M+H)+. 

25 Example 224 

4-[2-(cyclohexy]methoxy)-5-(methy!sulfonyl)phenyl]-6-methyI-l,6-dihydro-7H-pyrrolo[2,3-

cJpyridm-7-one 

Example 224 was prepared according to the procedure used for the preparation of 

Example 213, substituting cyclohcxylmethanol for cyclobutanol, to provide the title 

30 compound. 'H NMR (400 MHz, DMS0-J6/D20) 6 ppm 7.91 -- 7.82 (m, 2H), 7.38 - 7.30 (m, 

3H), 6.14 (d, J= 2.8 Hz, IH), 3.91 (d, J - 5.7 Hz, 2H), 3.58 (s, 3H), 3.20 (s, 3H), 1.65 - 1.57 

(m, 5H), 1.28 0.85 (m, 5H). MS (ESI+) m/z 415 (M+H)'. 

Example 225 
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6-methyl-4-{2-[2-(l-methylpyrroiidin-2-yl)cthoxy]-5-(methylsulfonyi)phenyl}-3,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

Exampie 225 was prepared according to the procedure used for the preparation of 

Example 213, substituting 2-(l-methylpyrrolidin-2-yI)ethanol for cyclobutanol, to provide the 

5 title compound. ]H NMR (400 MHz, DMSO45/D2O) 8 ppm 7.93 (dd, J = 8.7, 2.4 Hz, IH), 

7.85 (d, .7=2.4 Hz, IH), 7.36 (dd, ,/= 10.4, 7.7 Hz, 3H), 6.15 (d, J = 2.8 Hz, IH), 4.30-4.12 

(m, 2H), 3.59 (s, 3H), 3.57 - 3.42 (m, IH), 3.19 (d, J = 14.3 Hz, 3H), 3.04 (dt, J =9.9, 5.0 Hz, 

IH), 2.93 (dt,J= 11.5, 8.5 Hz, IH), 2.53 (dt, .7=3.5, 1.7 Hz, 2H), 2.34 - 2.19 (m, IH), 2.06 

(dtd,,/ = 12.9, 8.1, 5.0 Hz, IH), J.96- 1.72 (m, 3H), 1.51 (ddd,./= 16.7, 13.2,9.3 Hz, IH). 

10 MS (ESI+) m/z 430 (M+H)"1'. 

Example 226 

6-methyl-4-[5-(methyIsulfonyI)-2-{[(2R)-5-oxopyrrolidin-2-yI]methoxy}phenyl]-I,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Exampie 226 was prepared according to the procedure used for the preparation of 

15 Example 213, substituting (R)-5-(hydroxymethyl)pyrrolidin-2-one for cyclobutanol to 

provide the title compound. ]H NMR (400 MHz, DMSO-^/f^O) 8 ppm 7.91 (dd, ,/= 8.7, 2.4 

Hz, IH), 7.86 (d,,/ = 2.4 Hz, 1H), 7.42 - 7.29 (m,3H),6.15 (d,,/=2.8 Hz, 1H),4.08 (qd,J = 

9.9, 4.2 Hz, 2H), 3.81 (dt,7 = 28.2, 14.1 Hz, IH), 3.58 (s, 3H), 3.19 (d,,/= 11.5 Hz, 3H), 

2.09- 1.87 (m, 2H), 1 -86 1.66 (m,2H). MS (ESI+) m/z416 (M+H)4, 

20 Example 227 

6-methyl-4-{5-(methy!sulfonyl)-2-[2-(m.orpholin-4-yi)ethoxy]phenyl}-i ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 227 was prepared according to the procedure used for the preparation of 

Example 213, substituting 2-morpholinoethanol for cyclobutanol, to provide the title 

25 compound. fH NMR (400 MHz, DMSG^6/D20) 6 ppm 7.97 (dd, J= 8.6, 2.4 Hz, 1H), 7.87 

(d,J = 2.4 Hz, IH), 7.42 (d,.V = 8.7 Hz, IH), 7.35 (d,,/= 2.8 Hz, 2H), 6.12 (d, J= 2.8 Hz, 

IH), 4.48 (t, J = 4.6 Hz, 2H), 3.96 (s, IH), 3.59 (s, 3H), 3.57 - 3.36 (rn, 3H), 3.22 (s, 3H), 

3.18 (s, IH), 3.10 - 2.68 (m, 2H). MS (ESI+) m/z 432 (M+Hf. 

Example 228 

30 6-methyi-4-[5-(m.ethylsulfonyl)-2-{[(2S)-5-oxopyrrol.idin-2-yl]methoxy}phenyl]-l,6-

dihydro-7H-pyrroio[2,3-c]pyridin-7-one 

Example 228 was prepared according to the procedure used for the preparation of 

Example 213, substituting (S)-5-(hydroxymcthyl)pyrroiidin-2-one for cyclobutanol, to 

provide the title compound. [H NMR (400 MHz, DMSO-^/E^O) 8 ppm 7.88 (tt, J = 15.3, 7.7 
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Hz, 2H), 7.46 - 7.27 (m, 3H), 6.15 (d, ./= 2.8 Hz, IH), 4.08 (qd, J= 9.9, 4.2 Hz, 2H), 3.83 

(dd, J= 8.1, 4.1 Hz, IH), 3.57 (d, .7=9.0 Hz, 3H), 3.20 (s, 3H), 2.09 - 1.90 (m, 2H), 1.85 -

1.69 (m, 2H) MS (ESI+) m/z 416 (M+H)'. 

Example 229 

5 4-{2-[(l-tert'butoxypropan-2-yl)oxy]-5-(methylsuJfony])phenyl}-6-methy]-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7~one 

Exampie 229 was prepared according to the procedure used for the preparation of 

Example 213, substituting l-tert-butoxypropan-2-oi for cyclobutanol, to provide the title 

compound. NMR (400 MHz, DMS0-c/6/D20) 5 ppm 7.92 - 7.80 (m, 2H), 7.45 - 7.24 (m, 

10 3H), 6.19 (d, J= 2.8 Hz, IH), 4.74-4.62 (m, IH), 3.58 (s, 3H), 3.38 (t, J= 7.6 Hz, 2H), 3.19 

(d, J= 8.9 Hz, 3H), 1.20 (t, J= 8.9 Hz, 3H), 1.02 (s, 9H). MS (ESI+) m/z 433 (M+H)+. 

Example 230 

4-{2-[(lS,4R)-bicyclo[2.2.1]hept-2-yImethoxy]-5-(methylsulfonyl)phcny]}-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridm-7-onc 

15 Example 230 was prepared according to the procedure used for the preparation of 

Example 213, substituting (lS,4R)-bicyclo[2.2.1]heptan-2-ylmethanoI for cyclobutanol, to 

provide the title compound. *H NMR (400 MHz, DMSO-^^G) 5 ppm 7.92 7.81 (m, 2H), 

7.43 - 7.28 (in, 3H), 6.14 (dd, J = 8.3, 2.8 Hz, 1H), 4.15 - 4.07 (m, IH), 4.01 - 3.78 (m, 2H), 

3.20 (s, 3H), 2.18-2.00 (m, 2H), 1.50- 1.34 (m, 2H), 1.32-1.15 (m, 3H), 1.14-0.95 (m, 

20 211). MS (ESI+) m/z 427 (M+H)+. 

Example 231 

6-methyl-4-{2-[(l-methylcyclopropyl)mcthoxy]-5-(methylsulfonyl)phenyl}-l,6-dihydro-7H-

pyrro lo [2,3 - c] pyridin-7-one 

Example 231 was prepared according to the procedure used for the preparation of 

25 Example 213, substituting (l-methyicyclopropyl)methanol for cyclobutanol, to provide the 

title compound. *H NMR (400 MHz, DMS0-£/6/D20) 6 ppm 7.90 - 7.83 (m, 2H), 7.33 (d, J = 

2.9 Hz, IH), 7.30 (d, J=- 8.9 Hz, HI), 6.17 (d,/= 2.8 Hz, Hi), 3.90 (s, 2H), 3.19 (s, 3H), 

0.97 (s, 3H), 0.48 - 0.41 (m, 2H), 0.31 - 0.25 (m, 2H). MS (ESI+) m/z 387 (M+H)\ 

Example 232 

30 6-inethyl-4-{5-(methylsulfonyl)-2-[2-(2-oxopyrrolidin-l-yl)ethoxy]phenyl}-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 232 was prepared according to the procedure used for the preparation of 

Example 213, substituting l-(2-hydroxyethyl)pyrro!idin-2-one for cyclobutanol, to provide 

the title compound. JH NMR (400 MHz, DMStW6/D20) 5 ppm. 7.91 (dd, ./= 8.6, 2.4 Hz, 
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IH), 7.84 (d, J = 2.4 Hz, Hi), 7.41 - 7.30 (m, 3H), 6.10 (d, J=2.8Hz, 1H),4.21 (t, .7=5.2 

Hz, 2H), 3.58 (s, 3H), 3.45 (t, J =5.2 Hz, 2H), 3.23 - 3.16 (m, 3H), 3.01 (t, ,7- 7.0 Hz, 2H), 

2.08 (t, ,7 = 8.0 Hz, 2H), 1.67 (p, J= 7.5 Hz, 2H). MS (ESI+) m/z 430 (M+H)4". 

Example 233 

5 6-methyl-4-{2-[(4-methylcyclohexyl)oxy]-5-(methylsulfonyl)phenyl}-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 233 was prepared according to the procedure used for the preparation of 

Example 213, substituting 4-methylcyclobexano! for cyclobutanol, to provide the title 

compound. ]H "NMR (400 MHz, DMSO-c^/H^O) 8 ppm 7.89 - 7.83 (m, 2H), 7.39 -- 7.31 (m, 

10 3H), 6.17 (d, J= 2.8 Hz, IH), 4.78 - 4.71 (m, Hi), 3.20 (s, 3H), 1.86 - 1.75 (m, 2H), 1.57 

1.45 (m, 2H), 1.41 - 1.22 (m, 314), 0.96 - 0.82 (m, 2H), 0.68 (d, J = 6.2 Hz, 3H). MS (ES1+) 

m/z 415 (M+H)1. 

Example 234 

4-[2-(cyclobiitylmethoxy)-5-(mcthylsu!fonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

15 • c]pyridin-7-one 

Example 234 was prepared according to the procedure used for the preparation of 

Example 213, substituting cyclobutylmethanol for cyclobutanol, to provide the title 

compound. !H NMR (400 MHz, DMS0-<76/D20) 8 ppm 7.94 - 7.80 (m, 2H), 7.34 (dd, J -
13.2, 5.7 Hz, 3H), 6.14 (d,.7 = 2.8 Hz, Hi), 4.07 (d,J= 6.2 Hz, 2H), 3.57 (s, 3H), 3.19 (d,.7-

20 9.2 Hz, 3H), 2.61 (d,J= 7.1 Hz, Hi), 1.99 1.62 (m, 6H). MS (ESI+) m/z 387 (M+H)"1". 

Example 235 

N-[4-(2,4-difl.uorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyri.din-4-

yl)phenyl]cyclopropanesulfonamide 

Example 235 was prepared according to the procedure used for the preparation of 

25 Example 4 (Method A), substituting Example 27c for Example 3, and cyclopropanesulfonyl 

chloride for methanesulfonyl chloride, respectively, to provide the title compound. !H NMR 

(500 MHz, DMSO-cfe) 5 ppm 12.05 (s, IH), 9.70 (s, IH), 7.35-7.38 (m, 2H), 7.29-7.30 (m, 

2H), 7.22 (dd, J = 8.7, 2.59 Hz, IH), 7.06-7.10 (m, IH), 6.98-7.01 (m, IH), 6.92 (d, J = 8.54 

Hz, IH), 6.25-6.26 (m, IH), 3.54 (s, 3H), 2.61-2.66 (m, IH), 0.90-0.98 (m, 4H). MS (ES1+) 

30 m/z 472.1 (M+H)+. 

Example 236 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyrid!n-4-

yl)phenyl]-2-mcthoxyethanesulfonamide 
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Example 236 was prepared according to the procedure used for the preparation of 

Example 4, Method A, substituting Example 27b for Example 3. and 2-

methoxyethanesulfonyl chloridc for methanesulfonyl chloride, respectively, to provide the 

title compound.. 3HNMR (500 MHz, DMSO-t4) 8 ppm 12.05 (s, IH), 9.76 (s, IH), 7.34-7.39 

(ra, 2H), 7.28-7.30 (m, 2H), 7.19 (dd, J = 8.85, 2.75 Hz, IH), 7.05-7.10 (m, IH), 6.98-7.01 (m, 

IH), 6.91 (d, J = 8.54 Hz, IH), 6.25-6.26 (ra, IH), 3.68 (t, J - 6.1 Hz, 2H), 3.53 (s, 3H), 3.37 

(t, J = 6.1 Hz, 2H), 3.20 (s, 3H). MS (ESI+) m/z 490.1 (M+H)'. 

Example 237 

6-mcthyl-4~{5-(niethylsuIfonyl)-2-[tricycIo[3.3.1.1 J'7]dec-2-yloxy]phenyl}-J,6-dihydro-7H-

pyrro!o[2,3-c]pyridin-7-onc 

Example 237 was prepared according to the procedure used for the preparation of 

Example 158, substituting 2-adamantanol for cyclopropyimethanol, to provide the title 

compound. lHNMR (500 MHz, DMSCMO 8 ppm 12.04 (s, IH), 7.88 (d J - 2.44 Hz, IH), 

! = 8.85,2.44, HZ, IH), 7.38 (s, IH), 7.36 (d, J = 8.85 Hz, IH), 7.29 (t, J - 2.75 Hz, 

15 JH), 6.18-6.19 (m, HI), 4.70 (s, 1H), 3.56 (s, 3H), 3.21 (s, 3H), 2.06 (s, 2H), 1.80 (s, 5H), 

J .62-1.65 (m, 5.H), ] .34 (d, J = 11.29 Hz, 2H). M.S (ESI+) m/z 453.2 (M+H)"*". 

Example 238 

4-[(cycIopropylmethyI)amino]-3-(6-mcthyl-7-oxo-6,7-dihydro- ]H-pyrrolo[2,3-c]pyridin-4-

yl)benzencsulfonamide 

20 Example 238a 

3-bromo-4-(cyclopropylmethylamino)benzenesulfonamide 

Example 238a was prepared according to the procedure used for the preparation of 

Example 96a, substituting cyclopropylmethanamine for cyclohexanamine, and 3-bromo-4-

fluorobcnzencsulfonamide for Example 86a, respectively, to provide the title compound. 

25 Example 238b 

4-[(cyclopropylmcthyl)amino]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)benzcncsulfonamidc 

Example 238b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 238a for Example 95c, to provide the title compound. 'H 

30 NMR(500 MHz, DMSO-c4) 6 ppm 12.13 (s, IH), 7.61-7.63 (m, IH), 7.50 (d, J - 2.14 EIz, 

IH), 7.30 (t, J = 2.75 Hz, IH), 7.20 (s, 1H), 6.97 (br s, 2H), 6.80 (d, J = 8.85 Hz, IH), 6.01 (s, 

IH), 3.56 (s, 3H), 3.02 (d, 1 = 6.71 Hz, 2H), 0.97-1.03 (m, 1H), 0.35-0.39 (m, 2H), 0.13-0.16 

(m, 2H). MS (ESI+) m/z 373.2 (M+H)'. 

Example 239 
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4-[(cyclQpropyhnethyl)amino]-N-mcthyl-3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrroio[2,3-

c]pyridin~4-yl)bcnzencsulfonamide 

The title compound was isolated as a minor product in the preparation of Example 

238b. 1 EE NMR. (500 MEIz, DMSCM6) 8 ppm 12.13 (s, IH), 7.56 (dd, J = 8.54, 2.44 Hz, IH), 

5 7.42 (d, J = 2.14 Hz, IH), 7.23 (s, IH), 7.30 (t, J = 2.75 Hz, 1H), 7.02 (d, J = 4.88 Hz, IH), 

6.83 (d, J =8.54 Hz, IH), 6.00-6.01 (m, IH), 3.56 (s, 3H), 3.02 (d, J = 6.71 Hz, 2H), 2.38 (d, 

J = 4.58 Hz, 3H), 0.99-1.18 (m, IH), 0.36-0.40 (m, 2H), 0.13-0.17 (m, 2H). MS (ESI+) m/z 

387.2 (M+H)"'". 

Example 240 

] o 4-{2-[(2>2-di0uorocyclopropyl)methoxy]-5-(ethyLsulfonyl)phenyl}-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

Example 240a 

2-bromo-l-((2,2-difluorocyclopropyl)methoxy)-4-(ethylsulfonyl)benzene 

Example 240a was prepared according to the procedure used for the preparation of 

15 Example 158, substituting Example 168b for Example 138a, and (2,2-

difluorocyclopropyl)methanoI for cyclopropyimethanol, to provide the title compound. 

Example 240b 

4- {2-[(2,2-difluorocyclopropyl)mcthoxy]-5-(ethylsulfonyl)phenyl}-6-methyl-1,6-dihydro-

7H-pyrrolo[2,3-c]pyridm~7-onc 

20 Example 240b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 240a for Exampie 95c, to provide the title compound. 'H 

NMR (500 MHz, DMSO-d6) 5 ppm 12.05 (s, IH), 7.81-7.85 (m, 2H), 7.37-7.39 (m, 2H), 7.29 

(t, J = 2.75 Hz, IH), 6.14-6.15 (m, IH), 4.25-4.29 (m, 2H), 4.16-4.20 (m, 2H), 3.57 (s, 3H), 

3.29 (q, J = 7.43 Hz, 2H), 2.08-2..16 (m, IH), 1.63-1.66 (m, IH), 1.44-1.46 (m, IH), 1.13 (t, J 

25 = 7.32 Hz, 3H). MS (ES1+) m/z 423.1 (M+H)'\ 

Example 241 

4-(4-bromo-2-meth.oxypheny[)-6-methyl-i ,6-dihydro-7H-pyrrolo[2.,3-c|pyridin-7-one 

Example 241a 

4-(4-bromo-2-mcthoxyphenyl)-6-methyl-l-tosyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-oiie 

30 The product from Example 6a (0.2 g, 0.467 mmol), 4-bromo- l-iodo-2-

methoxybenzene (0.16 g, 0.514 mmol), tris(dihcnzylidencacetonc)dipalladium(0) (0.013 g, 

0.014 mmol), l,3,5,7-tctramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadam.antc (0.014 g, 0.047 

mmol) and potassium phosphate tribasic (0.347 g, 1.634 mmol) were combined and sparged 

with argon for 15 minutes. Meanwhile a solution of 4:1 dioxane/water (7.5 mL) was sparged 
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with nitrogen for 15 minutes and transferred by syringe into the reaction vessel under argon. 

The mixture was stirred at ambient temperature for 20 minutes and partitioned between ethyi 

acetatc and water. The organic layer was washed with saturated aqueous sodium chloride, 

dried (Na2S04), treated with 3-mcrcaptopropyi functionaiized. silica gel for twenty minutes, 

5 filtered, and concentrated. Purification by chromatography (silica gel, 10-80% ethyl acetate in 

heptanes) afforded the title compound (0.2 g, 88%) 

Example 241b 

4-(4-bromo-2-methoxypbenyl)-6-m.ethyl-l,6-dihydro-7H-pyrro!o[2,3-c]pyri.din-7-one 

The product from Example 241 a (0.2 g, 0.410 mmol), potassium hydroxide (0.460 g, 

10 8.21 mmol) and eetyltrimethylammonium bromide (7.48 mg, 0.021 mmol) were combined in 

dioxane (8 mL) and water (4 mL) and heated at 100 °C for 18 hours. The reaction mixture 

was partitioned between equal volumes of ethyl acetate and water and the pH was adjusted to 

pH 7 by careful addition of concentrated HCl. The organic layer was separated and washed 

three times with saturated aqueous sodium chloride, dried (Na-iSO^, filtered, and 

15 conccntrated. Purification by trituration in dichloromethane afforded the title compound (0.J 

g, 73 %). ]H NMR (300 MHz, DMS0-d6) 5 ppm 11.97 (s, 1 H) 7.05 - 7.42 (m, 5 H) 5.87 -

6.09 (m, 1 H) 3.75 (s, 3 H) 3.54 (s, 3 H). MS (ES1+) m/z 333/335 (M li) . 

Example 242 

6-(2,4-difluorophenoxy)-5-(6-mcthy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

20 yl)pyridine-3-sulfonamidc 

Example 242a 

5-bromo-6-(2,4~difluorophenoxy)pyrid.ine-3-su!fonamide 

A mixture of Example 86a (0.543 g, 2 mmol), 2,4-difluorophenol (0.390 g, 3.00 

mmol), and cesium carbonate (1.955 g, 6.00 mmol) in DMSO (10 mL) was heated at 110 °C 

25 for 16 hours. After cooling, the reaction mixture was partitioned between water and ethyl 

acetate. The aqueous layer was neutralized with 10% HCl and extracted with additional ethyl 

acetate twice. The combined organic layers were washed with saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue 

was purified by flash chromatography (3:2 ethyl acetate/hcxanes) on silica gel to give the title 

30 compound (0.53 g, 1.451 mmol, 72.6% yield). 

Example 242b 

6-(2,4-difluorophenoxy)-5-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pyridine-3-sulfonamide 
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Example 242b was prepared according to the procedure used for the preparation of 

Exampie 95d, substituting Example 242a for Example 95c, to provide the title compound. lH 

NMR (500 MHz, DMSO-c/6) 5 ppm 12..19 (s, IH), 8.46 (d, J = 2.44 Hz, IH), 8.29 (d, J = 2.14 

Hz, IH), 7.56 (s, 2H), 7.54 (s, IH), 7.44-7.50 (m, 2H), 7.35 (t, J - 2.75 Hz, IH), 7.14-7.18 (m, 

5 IH), 6.34 (t, J - 2.44 Hz, 1H), 3.61 (s, 3H). MS (ESI+) m/z 433.2 (M+H)". 

Example 243 

4-{2~(cyclopTopyhy)ethoxy)-5-[(trifiuoromethyl)sulfonyl]phenyl}-6-methyl-1,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 243a 

10 (3-bromo-4-fIuorophenyl)(trifluoromcthyl),sulfane 

3-Brom.o-4-fhiorobenzenethiol (2.071 g, 10 mmol) in dimethylformamide (10 mL) 

was treated with 60% sodium hydride (0.480 g, 12.00 mmol). The solution was stirred for 10 

minutes at room temperature. Trifluoroiodomethane (2.74 g5 14.00 mmol) was released into a 

balloon with a three-way stopcock. The balloon was then put onto the flask and 

15 trifluoroiodomethane was released into the reaction. After 1 hour, all the content in the 

balloon was gone. And the balloon was filled with 2.74 g of trifluoroiodomethane again. The 

reaction mixture was stirred, for 16 hours. The reaction mixture was poured into water, and 

extracted with ethyl acetate several times. The combined organic layers were washed with 

saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, and 

20 concentrated. The resulting oil was used directly in the next reaction. 

Example 243b 

2-bromo-l-fluoro-4-(trifluoromethylsulfonyl)benzene 

Example 243a (2.75 g, 10.00 mmol) in acetonitrile (4 mL), carbon tetrachloride (4.00 

mL), and water (16.00 mL) was treated with sodium periodatc (6.42 g, 30.0 mmol) and 

25 ruthenium(lll) chloride hydrate (0.023 g, 0.100 mmol). The reaction mixture was stirred at 

ambient temperature for 1.6 hours. Dichloromethane (100 mL) was added to the reaction 

mixture, which was then filtered through a pad of filtering agent. The filtrate was treated with 

saturated sodium bicarbonate (50 mL). And the organic layer was separated. The aqueous 

layer was then extracted with additional dichloromethane three times. The combined organic 

30 layers were washed with saturated aqueous sodium, chloride, dried over anhydrous 

magnesium sulfate, filtered, and conccntrated. The residue was purified by column 

chromatography on silica gel eluting with 5% ethyl acetate in hexanes to give 2.14 g of the 

title compound (7.85 mmol, 79% yield). 

Exampie 243c 
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2-bromo-l-(cyclopropylmethoxy)-4-(trifluoromethylsulfonyl)benzene 

Example 243e was prepared according to the procedure used for the preparation, of 

Example 158, substituting Example 243b for Example 138a, to provide the title compound. 

Example 243d 

5 4-{2-(cyclopropylm.ethoxy)-5-[(trifluoromethyi)sulfonyi]phenyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc 

Example 243d was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 243c for Example 95c, to provide the title compound. JH 

NMR. (500 MHz, DMSO-4) 5 ppm 12.10 (s, IH), 8.08 (dd, J - 8.85, 2.44 Hz, IH), 7.95 (d, J 

10 - 2.44 Hz, IH), 7.50 (d, J = 8.85 Hz, IH), 7.44 (s, IH), 7.35 (t, J = 2.75 EIz, EH), 6.12-6.13 

(m, IH), 4.09 (d, J - 7.02 Hz, 2H), 3.58 (s, 3H), 1.11-1.17 (m, IH), 0.48-0.50 (m, 2H), 0.29-

0.33 (m, 2H). MS (ESI+) m/z 427.0 (M+H)+. 

Example 244 

4-{2-[(cyclopropylmethyI)amino]-5-[(trifluorometh.yl)su]fonyl]phenyl}-6-methyl-l,6-

15 dihydro-7H-pyrroIo[2,3-c]pyridiii-7-onc 

Example 244a 

Example 244a was prepared according to the procedure used for the preparation of 

Example 96a, substituting cyclopropylmethanamine for cyclohexanamine, and Example 243b 

for Example 86a, respectively, to provide the title compound. 

20 Example 244b 

4-{2-[(cyclopropylmethyI)amino3-5-[(trifluoromcthyl)sulfonyl]phenyl}-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 244b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 244a for Example 95c, to provide the title compound, 

25 NMR (500 MHz, DMSO-afc) 8 ppm 12.16 (s, JH), 7.80 (dd, J = 8.85, 2.44 EIz, IH), 7.53 (d, J 

= 2.44 Hz, IH), 7.29-7.31 (m, 2H), 7.02 (d, J = 9.16 Hz, IH), 6.41 (t, J == 5.8 Hz, IH), 5.96-

5.97 (m, 1H), 3.56 (s, 3H), 3.10 (t, J = 6.26 Hz, 2H), 1.01-1.06 (m, IH), 0.39-0.43 (m, 2H), 

0.16-0.20 (m, 2H). MS (ESI+) m/z 426.1 (M+H)"\ 

Example 245 

30 6-[(cyclopropy3mcthyl)amino]-N,N-dimethyE5-(6~methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)pyridine-3-sulfonamide 

Example 245a 

5-bromo-6-(cyclopropylmethylamino)-N,N-dimethylpyridine-3-sulfonamide 

198 



WO 2013/097601 PCT/CN 2012/086357 

Example 245a was prepared according to the procedure used for the preparation of 

Example 96a, substituting cyclopropylmethanamine for cyclohexanamine, and Example 110a 

for Example 86a, respectively, to provide the title compound. 

Example 245b 

5 6-[(cyclopropylmethyl)amino]-N,N-dimcthyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrro1o[2,3-c]pyridin-4-yl)pyridme-3-sulfonamidc 

Example 245b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 245a for Example 95c, to provide the title compound. lU 

NMR (500 MHz, DMS(W6) 6 ppm 12.16 (s, IH), 8.35 (d, .1 - 2.44 Hz, IH), 7.51 (d, J - 2.44 

10 Hz, 1H), 7.20-7.32 (m, 2H), 6.69 (t, J = 5.34 Hz, IH), 6.03-6.04 (m, IH), 3.58 (s, 3H), 3.24 (t, 

3 = 5.95 Hz, 2EI), 2.62 (s, 6H), 1.05-1.12 (m, IH), 0.34-0.39 (m, 2H), 0.15-0.19 (m, 2H). MS 

(ESEK) m/z 402.1 (M+H)\ 

Example 246 

6-(2,4-difluorophenoxy)-N-mcthyl-5-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-

15 4-yI)pyridine-3-sulfonami de 

The title compound was isolated as a minor product in the preparation of Example 

242b. jH NMR. (500 MHz, DMSO-<4) 5 ppm 12.19 (s, IH), 8.45 (d, J = 2.44 Hz, IH), 8.22 (d, 

J = 2.44 Hz, IH), 7.60 (q, J = 4.78 Hz, IH), 7.57 (s, IH), 7.46-7.52 (m, 3H), 7.36 (t, J = 2.75 

Hz, IH), 7.14-7.19 (m, IH), 6.34-6.35 (m, IH), 3.61 (s, 3H), 2.50 (d, J - 4.88 Hz, 3EI). MS 

20 (ESI+) m/z 477.1 (M+H)"'. 

Example 247 

4-[2-(cyclopropylmethoxy)-6-methylphcnyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 247a 

25 2-bromo-l -(cyclopropylmethoxy)-3-methylbenzene 

A 250 mL flask with, stirhar was charged with 2-bromo-3-methylphenoi (2.86 g, 15.3 

mmol), (bromomethyl)cyclopropane (1.80 mL, 18.6 mmol) and cesium carbonate (7.46 g, 

22.9 mmol) in dimethylformamide (50 mL). The mixture was stirred for 16 hours at ambient 

temperature and then heated at 50 °C for 3 hours. The mixture was cooled to ambient 

30 temperature and partitioned between ethyl acetate (200 mL) and saturated aqueous sodium 

chloride (200 mL). The organics were washed twice with saturated aqueous sodium chloride, 

dried over anhydrous sodium sulfate, .filtered, and conccntrated to provide the title compound 

(3.7 g, 100%). 

Example 247b 
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4-(2-(cyclopropylmcthoxy)-6-methylphcnyl)-6~methyl-]-tosyl-lE]-pyrrolo[2,3-c]pyridin-

7(6H)-one 

Example 247b was prepared according to the procedure used for the preparation of 

Example 7d, substituting the product of Example 247a for the product of Example 7c and 

5 stirring at 65 °C for 2.5 hours, to provide the title compound. 

Example 247c 

4-(2-(cyclopropylm.ethoxy)-6-methylphenyl)-6-mcthyi-]H-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 247c was prepared according to the procedure used for the preparation of 

Example 4b, substituting the product of Example 247b for the product of Example 4a to 

10 provide the title compound. ^ H NMR (400 MHz, DMSO-dk) ppm H .91 (bds, IH), 7.23 -

7.18 (m, 2H), 6.99 (s, IH), 6.91 (d, J = 3.1 EIz, 1H), 6.89 (m, 1.H), 5.79 (m, 1H),3.74 (d<U = 

6.6, 2.3 Hz, 2H), 3.54 (s, 3H), 2.06 (s, 3H) 0.99 (ra, IH), 0.33 (m, 2H), 0.08 (m, 2H). MS 

(DCI+) m/z 309.J (M+H)1. 

Exampie 248 

15 4-{5-(ethylsulfonyl)-2-[(cis-4-methoxycyclohcxyl)oxy]phenyl}-6-methyl-1,6-dihydro-7H-

pyrrolo [2,3 -cjpyri d i n.-7-one 

Example 248a 

2-bromo-4-(ethylsulfonyl)-l-(4-methoxycyclohexyloxy)benzenc 

4-Methoxycyclohexanol (a mixture of 70% cis and 30% trans isomers) (0.521 g, 4.00 

20 mmol) in dioxane (20 mL) was treated with sodium hydride (0.240 g, 6.00 mmoi). The 

reaction mixture was stirred for 10 minutes. To this solution was added Example 168b 

(0.534 g, 2 mmol). The reaction was heated at 60 °C for 16 hours. After cooling, the reaction 

mixture was partitioned between water and ethyl acetatc. The aqueous layer was extracted 

with additional ethyl acetate two more times. The combined organic layers were washed with 

25 saturated aqueous sodium chloride, dried over anhydrous magnesium, sulfate, filtered, and 

concentrated. The residue was purified by fiash chromatography (silica gel, 70:30 ethyl 

acetate/hexanes) to give the title compound (0.29 g, 38.4% yield). 

Example 248b 

4- {5-(cthylsul fonyl)-2-[(cis-4-methoxycyclohexyi)oxy]phenyi} -6-methyl-l ,6-dihydro-7H-

30 pyrroio[2,3-c]pyridin-7-one 

Example 248b (second eluting peak) was prepared according to the procedure used 

for the preparation of Example 95d, substituting Example 248a for Example 95c, to provide 

the title compound. lH NMR (500 MHz, DMSCM6) 5 ppm 12.05 (s, IH), 7.78-7.80 (m, 2H), 
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7.38-7.40 (m, IH), 7.34 (s, IH), 7.29 (t, J = 2.75 Hz, IH), 6.12-6.13 (m, IH), 4.63-4.66 (m, 

IH), 3.56 (s, 3H), 3.28 (t, J = 7.32 Hz, 2H), 3.19-3.23 (m, IH), 3.15 (s, 3H), 1.65-1.72 (m, 

6H), 1.42-1.48 (m, 2H), 1.13 (t, J = 7.32, 3H). MS (ESI+) m/z 445.0 (M+H)+. 

Example 249 

5 4-(cyclopropyhnethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yI)bcnzenesulfonamide 

Example 249a 

3-bromo-4-(cyclopropylmethoxy)benzenesulfonamide 

Example 249a was prepared according to the procedure used for the preparation of 

10 Example 29a, substituting 3-bromo-4-fluorobenzenesulfonamide for Example 2a, and 

cyclopropyimethanol for tetrahydro-2H-pyran-4-ol, to provide the title compound. 

Example 249b 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-!H-pyrrolo[2,3-c]pyridin-4-

yl)benzencsulfonamide 

15 Example 249b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 249a for Example 95c, to provide the title compound. [H 

NMR(500MHz,DMSO-<fe)6ppm 12.03 (s, IH), 7.80 (d, J-2.44 Hz, 1H),7.76 (dd, J = 

8.54, 2.44 Hz, IH), 7.31 (s, IH), 7.30 (t, J = 2.9 Hz, IH), 7.22-7.25 (m, 3H), 6.15-6.16 (m, 

IH), 3.93 (d,j = 6.7.1 Hz, 2H), 3.57 (s, 3H), 1.08-1.13 (m, IH), 0.44-0.49 (m, 2H), 0.25-0.28 

20 (m, 2H). MS (ESI+) m/z 374.1 (M+H)4". 

Example 250 

4-(cyclopropylmethoxy)-N-methyl-3~(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-

4-yl)benzenesulfonamide 

The title compound was isolated as a minor product in the preparation of Example 

25 249b. ]HNMR(500 MHz, DMSO-J6) 6 ppm 12.05 (s, IH), 7.70-7.74 (m, 2H), 7.35 (s, IH), 

7.30 (t, J = 2.9 Hz, IH), 7.26-7.32 (m, 3H), 6.14 (t, J = 2.44 Hz, 1H), 3.95 (d, J = 6.71 Hz, 

2H), 3.58 (s, 3H), 2.41 (d, J - 4.88 Hz, 3H), 1.07-1.15 (m, IH), 0.45-0.50 (m, 2H), 0.26-0.29 

(m, 2H). MS (ESI+) m/z 388.1 (M+H)1". 

Example 251 

30 N-[4-(cyclopropylmethoxy)-2-methyl-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-

c]pyridin-4-yl)phenyl]ethanesulfonamide 

Example 251a 

2-bromo-1 -(cyclopropyImethoxy)-3-methyl-4-nitrobenzcne 
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Example 251a was prepared according to the procedure used for the preparation of 

Example 247a, substituting 2-brorao-3-methyl-4-nitrophenol for 2-bromo-3-methyiphenol, to 

provide the title compound. 

Example 251b 

5 4-(6-(cyclopropyImethoxy)-2-mcthy]-3-nitrophenyl)-6-mcthyl-.l-tosyl-lH-pyrro]o[2,3-

c]pyridin-7(6H)~one 

Example 251b was prepared according to the procedure used for the preparation of 

Example 7d, substituting the product of Example 251a for the product of Example 7c and 

stirring at 65 °C for 2.5 hours, to provide the title compound. 

] 0 Example 251 c 

4-(3-amino-6-(cyclopropylmethoxy)-2-methylphenyl)-6-mcthyl-l-tosyl-lH-pyrrolo[2,3-

c]pyridin-7(6H)-one 

Example 251c was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 251b for the product of Example 2b to 

15 provide the title compound. 

Example 251 d 

N-(4-(cyclopropylmethoxy)-2-methyl-3-(6-methyl-7-oxo-6,7~dihydro-lH-pyrroio[2,3-

c]pyridin-4-yl)phenyl)ethanesulfonamide 

Example 251 d was prepared according to the procedure used for the preparation, of 

20 Example 4 (Method A), substituting Example 251 c for Example 3, and ethanesulfonyl 

chloride for methanesulfonyl. chloride, respectively, to provide the title compound. -* H NMR 

(400 MHz, DMSO-</<s) ppm 11.93 (bds, IH), 8.89 (bds, IH), 7.23 - 7.19 (m, 2H), 6.99 (s, 

IH), 6.91 (d, 1 = 3.1 Hz, IH), 5.75 (m, IH), 3.74 (dd, J - 6.6, 2.3 Hz, 2H), 3.54 (s, 3H), 3.07 

(m, 2H), 2.06 (s, 3H), 1.27 (m, 3H), 0.99 (m, IH), 0.33 (m, 2H), 0.08 (m, 2H). MS (ESI+) 

25 m/z 416.1 (M+H)"'. 

Example 252 

4-[2-(2,4-dif)uorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridine-2-carboxamide 

Example 252a 

30 l-(2,4-difluorophenoxy)-4-(methylsulfonyl)-2-nitrobenzene 

A. mixture of l-fluoro-4-(methylsulfonyl)-2-nitrobenzene (20 g, 91 mmol), 2,4-

difluorophenol (11.87 g, 91 mmoi) and potassium carbonate (12.6 g, 91 mmol) in DMSO (90 

mL) was heated at 120 °C for 2 hours. The reaction mixture was quenched with water and 
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cxtractcd with ethyi acetate. The combined organic layers were washed with saturated 

aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. 

The residue was purified by flash chromatography (silica gel, 1:1 ethyl acetate/hcxanes) to 

provide the title compound (28 g, 89% yield). 

5 Example 252b 

2-(2.4-difluorophenoxy)-5-(methylsulfonyl)aniiine 

A solution of Example 252a (10.0 g, 30.4 mmol.) in tetrahydrofuran (150 mL) was 

added to J0% Pd/C (.1.616 g, 15.18 mmol) in a 250 mL bottle and the mixture was stirred for 

24 hour under a 30 psi hydrogen atmosphere at 40 °C.. The mixture was filtered through a 

10 nylon membrane and concentrated. The residue was purified flash chromatography (silica 

gel, 70:30 ethyl acetate/hexanes) to provide the title compound (8.6 g, 55%o yield). 

Example 252c 

]-(2,4-difluorophenoxy)-2-iodo-4-(methylsulfonyl)benzcne 

Exampie 252b (5.00 g, 16.7 mmol.) in. dioxane (30 mL) was treated with concentrated 

J 5 HCl (150 mL) at 0 °C. The reaction mixture was stirred at 0 °C for 10 minutes. To this 

solution was added sodium nitrite (1.383 g, 20.05 mmol) in. water (6 mL). The reaction 

mixture was stirred at 0 °C for one hour. To this solution was added potassium iodide (5.55 g, 

33.4 mmol) in water (20 mL). The reaction mixture was stirred for two hours at 10 °C. The 

reaction mixture was then partitioned, between water and ethyl acetate. The organic layer was 

20 extracted with additional ethyl acetate twice. The combined organic layer was washed with 

saturated aqueous sodium chloride, dried (anhydrous magnesium sulfate), filtered, and 

concentrated. The residue was purified by flash chromatography (silica gel, 2:3 ethyl 

acetate/hexanes) to provide the title compound (8.9 g, 89 % yield) 

Example 252d 

25 ethyl l-benzyl-6-meth.yl-7-oxo-4-(4,4,5,5-tetramethyl.-] ,3,2-di.oxaborolan-2-yl)-6,7-di.hydro-

lH-pyrrolo[2,3-c]pyridinc-2-carboxylate 

A mixture of Example 70e (2 g, 5.14 mmoi), bis(pinacolato)diboron (2.61 g, 10.3 

mmol), potassium acetate (1.11 g, 11.3 mmol tris(dibenzylideneacetone)dipaljadium(0) 

(0.235 g, 0.257 mmol) and 2~dicyclohexylphosphino-2',4',6'-triisopropylbipheny! (0.245 g, 

30 0.514 mmol) in dioxane (50 mL) was stirred at 90 °C for .16 hour under an argon atmosphere. 

The mixture was filtered through Celitc, washed with ethyl acetate several times and 

concentrated. The residue was purified by flash chromatography (silica gel, 50-75% ethyl 

acetate /petroleum ether gradient) to afford the title compound (1.15 g, 40 % yield). 

Example 252e 
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ethyl l-benzyl-4-(2-(2,4-difl.uorophenoxy)~5-(metbylsulfbnyi)phenyl)-6-methyl-7-oxo~6,7-

dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxylate 

Example 252d (2.3 g, 5.27 mmol), Example 252c (2.270 g, 5.54 mmol), 1,3,5,7-

tetramethyl-6-phenyI-2,4,8-trioxa-6-phosphaadamantane (0.154 g, 0.527 mmol), 

5 tris(dibenzylideneacctone)dipalladium(0) (0.121 g, 0.132 mmol) and potassium phosphate 

(1.119 g, 5.27 mmol) were combined and sparged with argon for 30 minutes. A mixture of 

degassed dioxane (30 mL) and water (7.5 mL) was added and the reaction mixture was stirred 

at 60 °C for 16 hours. The reaction mixture was cooled to ambient temperature and 

partitioned between ethyl acetate and water. The organic layer was washed with saturated 

10 aqueous sodium chloride, dried (anhydrous sodium sulfate), filtered, and. concentrated. The 

residue was purified by flash chromatography (silica gel, 20-100% ethyl acetate in petroleum 

ether) to afford the title compound (1.77 g, 33.4% yield). 

Example 252f 

ethyl 4-(2-(2,4-dif]uorophenoxy)-5-(methylsulfonyl)phenyl)-6-methy!-7-oxo-6,7-dihydro-

15 lH-pyiTo]o[2,3-c]pyri.dine-2-carboxylatc 

A mixture of Example 252c, anisoie (.1.585 mL, 14.51 mmol) and concentrated 

sulfuric acid (4.3 mL, 81 mmol) in trifluoroacetic acid (20 m.L, 260 mmol) was heated at 90 

°C for 4 hours. Excess trifluoroacetic acid was removed, under reduced pressure, and the 

residue was partitioned between water (100 mL) and ethyl acetate (200 mL). The organic 

20 layer was separated, and the aqueous layer was extracted with additional ethyl acetate (2 x 

200 mL). The combined organic layers were washed with saturated aqueous sodium 

bicarbonate (100 mL), followed by saturated aqueous sodium chloride (100 mL), dried, over 

anhydrous magnesium sulfate, filtered, and concentrated. The crude material was taken into 

methanol (50 mL) and the resulting solid was filtered, rinsed with methanol, and dried to 

25 provide the title compound (3.1 g, 63% yield). 

Example 252g 

4-(2-(2,4-difluorophenoxy)-5-(methyisulfonyl)phenyl)-6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridine-2-carboxylic acid 

Example 252f (1.1 g, 2.2 mmol) in dioxane (60 mL) was treated with 2.0 M aqueous 

30 lithium hydroxide (4.38 mL, 8.76 mmol). The reaction mixture was heated at 65 °C for two 

hours. The reaction mixture was cooled to ambient temperature and the solvent was removed 

under reduced pressure. The residue was dissolved in water (50 mL) and the pH adjusted to 5 

with HCl (3M). The resulting solid was filtered and dissolved in ethyl acetate (200 mL). The 
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solution was dried over anhydrous sodium sulfate, filtered, and concentrated to provide the 

title compound (0.85 g, 77% yield). 

Example 252b 

4-[2-(2,4-difluorophenoxy)-5-(mcthylsulfonyl)phenyl]-6-methyl.-7-oxo-6,7-dihydro-lH-

5 pyrrolo[2,3-c]pyridi.nc-2-carboxamidc 

To a solution of Example 252g (0.10 g, 0.21 mmol) in anhydrous dichloromcthane (5 

mL) was added oxalyl chloridc (0.037 mL, 0.42 mmol) and dimethylformamide (0.816 ,ul, 

10.5 jimol) The reaction mixture was stirred at ambient temperature for 2 hours. The reaction 

mixture was concentrated. The residue was redissolved in dichloromethane (5 mL) and 

10 treated with ammonium hydroxide (2 mL, 92 mmoi) and the reaction mixture was stirred at 

ambient temperature for 16 hours. The reaction mixture was partitioned between water (15 

mL) and ethyl acetatc (25mL). The aqueous layer was extracted with additional ethyl acetate 

(2x15 mL). The combined organic layers were dried over anhydrous sodium sulfate, 

filtered, and concentrated. The residue was triturated with ethyl acetate and the resulting solid 

15 was filtered, washed, with dichloromethane and dried under vacuo to provide the title 

compound (48 mg, 47% yield). 'H NMR (400 MHz, DMSO-^/g) 8 ppm 12.33 (s, 1 IT), 7.98 

(s, 1 H), 7.98-7.88 (m, IH), 7.82 (s, 1 H), 7.56-7.40 (m, 4H), 7.19 (m, IH), 7.00 (d, J= 8.8 

Hz, IH), 6.87 (s, IH), 3.59 (s, 3 H), 3.27 (s, 3 H). MS (ESH) m/z 474.1 (M+H)'" 

Example 253 

20 4-[2~(2,4-difluQrophenoxy)-5-(methyisuIfonyl)phenyl]-N-cthyl-6-methyl-7-oxo-6,7-dihydro-

lH-pyrrolo[2,3-c]pyridine-2-carboxamide 

Exampie 253 was prepared according to the procedure used for the preparation of 

Example 252h, substituting ethanamine for ammonium hydroxide, to provide the title 

compound. ]H NMR (400 MHz, DMSO<4) 5 ppm 12.32 (s, 1 H), 8.35-8.32 (m, IH), 7.98 (s, 

25 1 H), 7.89 (dd, J = 2.4, 6.4 Hz, 1 H), 7.56-7.21 (m, 3H), 7.20-7.16 (m, IH), 7.01 (d, J-8.4 

Hz, IH), 6.85 (s, 1H)> 3.59 (s, 3 H), 3.30-3.23 (m, 5 H), 1.11 (t, J = 7.2 Hz, 3H). MS (ESH) 

m/z 502.1 (M+H)". 

Example 254 

4~[2-(2,4-diftuorophenoxy)-5-(methylsulfonyl)pheny]]-6-m.ethyl.-7-oxo-N-(2,2,2-

30 trifluoroethyl)-6,7-dihydro-lH-pyrrolo[2,3-cjpyridine-2-carboxamide 

Example 254 was prepared according to the procedure used for the preparation of 

Example 252h, substituting 2,2,2-trifl.uoroethanamme for ammonium hydroxide, to provide 

the title compound. !H NMR (400 MHz, DMSO-f^) 8 ppm 12.56 (s, 1 H), 8.94 (t, J = 6 Hz, 
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IH), 7.99 (s, 1 H), 7.98-7.89 (m, 1 H), 7.52-7.50 (ra, 2H), 7.42-7.40 (m, IH), 7.17 (m, 1 H), 

7.03-7.00 (m, 2H), 4.13-4.08 (m, 2 H), 3.59 (s, 3 PI), 3.26 (s, 3H). MS (ESI+) m/z 556.1 
(M+H)". 

Example 255 

5 4-[2-(2,4-difluoropb.enoxy)-5-(methylsul.fonyl)phenyl]-6-methyl-2-(morphoiin-4-y]carbonyl)-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 255 was prepared according to the procedure used for the preparation of 

Example 252h, substituting morpholine for ammonium hydroxide, to provide the title 

compound. lH NMR (400 MHz, DMSO-d6) 5 ppm. 7.99 (s, 1 H), 7.88 (dd, J = 2.4, 6 Hz, 1 

10 H), 7.59-7.42 (m, 3 H), 7.22-7.17 (m, IH), 6.98 (d, J = 8.4 Hz, 1H), 6.50 (s, IH), 3.59 (s, 3 H), 

3.55 (ra, 8H), 3.27 (s, 3H). MS (ESI+) m/z 544.2 (M+H)+. 

Example 256 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl.)pheny{]-6-methyi-2~[(4-niethyl.pipcrazi.n-l-

yl)carbonyl]-l,6-dihydro-7H-pyrroIo[2,3-c]pyridin-7-one 

15 Example 256 was prepared according to the procedure used for the preparation of 

Example 252h, substituting l-methylpipcrazine for ammonium hydroxide, to provide the title 

compound. 'H NMR (400 MHz, DMSCW6) 8 ppm 7.97 (d, J = 2 Hz, 1 H), 7.84 (dd, J = 2,4, 

6 Hz, 1 H), 7.32 (s, 1 H), 7.13-7.10 (m, 2H), 6.94-6,91 (m, 2H), 6.51 (s, IH), 3.68-3.65 (m, 

4H), 3.60 (s, 3 H), 3.08 (s, 3 H), 2.38 (m, 4 H), 2.24 (s, 3H). MS (ESI+) m/z 557.2 (M+H)1. 

20 Example 257 

4-[2-(2,4-difhiorophcnoxy)-5-(mcthylsulfony!)ph.enyi3-6-mcthyl-7~oxo~N-(.l,3-thiazol-2-yl)-

6,7-dihydro-lH-pyrrolo[2,3-e]pyridine-2-carboxamide 

Example 257 was prepared according to the procedure used for the preparation of 

Example 252h, substituting thiazoi-2-amine for ammonium hydroxide, to provide the title 

25 compound. XH NMR (400 MHz, DMSQ~<i6) 8 ppm 12.82 (s, 1 H), 12,49 (s, 1 H), 8.01 (s, 1 

H), 7.92 (dd, J - 2.4, 6.4 Hz, 1 H), 7.56-7.45 (m, 4 H), 7.34-7.29 (m, 2H), 7.22-7.18 (m, IH), 

7.03 (d, J = 8.4 Hz, IH), 3.61 (s, 3 H), 3.28 (s, 3H). MS (ESI+) m/z 557.1 (M+H)"1". 

Example 258 

ethyl 4-[2-(6-methyi-7-oxo-6,7-dihydro-].H-pyrrolo[2,3-c]pyridin-4-yl)-4-

30 (m.ethylsul.fonyl)phenoxy]piperidinc-1 -carboxylate 

Example 258 was prepared according to the procedure used for the preparation of 

Example 158, substituting ethyl 4-hydroxypiperidine-l -carboxylate for cyclopropyimethanol, 

to provide the title compound. lU NMR (500 MHz. DMSO-^4) 5 ppm 12.01 (s, IH), 7.84-
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7.87 (m, 2H), 7.41 (d, J = 9.46 Hz, IH), 7.31 (s, 1H), 7.27 (t, J = 2.59 Hz, IH), 6.12 (s, 1H), 

4.75-4.79 (m, IH), 3.98 (q, J = 7.02 Hz, 2H), 3.56 (s, 3H), 3.22-3.26 (m, 2H), 3.20 (s, 3H), 

2.10 (s, IH), 1.83-1.88 (m, 2H), 1.43-1.55 (M, 2H), 1.13 (t, J = 7.02 Hz, 3H). MS (ESI+) m/z 

474.1 (M+H)'. 

5 Example 259 

4-[2-ethoxy-5-(methylsulfonyl)phenyl]-6-mcthyl-!,6-dihydro-7H-pyrrolo[2,3-c"|pyridin-7-

one 

The title compound was isolated as a minor product in the preparation of Example 

258. 'H NMR (500 MHz. DMSO- d6) 5 ppm 12.02 (s, 1H), 7.88 (dd, J = 8.54, 2.44 Hz, IH), 

10 7.82 (d. J = 2.44 Hz, 1H), 7.32-7.34 (ra, 2H), 7.28 (t, J = 2.75 Hz, IH), 6.10-6.11 (m, IH), 

4.17 (q, J = 6.92 Hz, 2H), 3.57 (s, 3H), 3.21 (s, 3H), 3.20 (s, 3H), 1.22 (t, J = 7.02 Hz, 3H). 

MS (ESI+) m/z 347.1 (M+H)"'. 

Example 260 

4-{5-(ethylsulfonyl)-2-[(trans-4-methoxycyclohexyl)oxy]phenyl}-6-methyl-1,6-dihydro-7H-

15 pyrrolo[2,3-c]pyridin-7-one 

The title compound (first eluting peak) was isolated as a second product in the 

preparation of Example 248b. 'H NMR (500 MHz, DMSO-<i6) 8 ppm 12.03 (s, IH), 7.78-

7.81 (m, 2H), 7.40 (d, J = 8.54 Hz, 1H), 7.31 (s, IH), 7.28 (t, J = 2.75 Hz, IH), 6.10-6.11 (ra, 

>,4.57-4.61 (m, 1H), 3.56 (s, 3H), 3.28 (t, J = 7.32 Hz, 2H), 3.19 (s, 3H), 3.14-3.18 (m, 

1.93-1.97 (m, 2H), 1.73-1.77 (m, 2H), 1.31-1.42 (m, 4H), i .13 (t, J = 7.32, 3H). MS 
(ESI+) m/z 445.0 (M+H)"!". 

Example 261 

4- {2-[(cyclopropylraethyl)amino]-5-(propan-2-ylsulfonyl)phcnyl}-6-mcthyl-l}6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

25 Example 261a 

(3-bromo-4-tluorophenyl)(isopropyl)sulfane 

Example 261 a was prepared according to the procedure used for the preparation of 

Example 168a, substituting 2-iodopropane for iodoethane, to provide the title compound. 

Example 261b 

30 2-bromo-l-fl.uoro-4-(isopropyisulfonyi)benzene 

Example 261b was prepared according to the procedure used for the preparation of 

Example 168b, substituting Example 261a for Example 168a, to provide the title compound. 

Example 261c 

2-bromo-N-(cyclopropylraethyl)-4-(isopropylsulfonyl)aniline 
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Example 261e was prepared according to the procedure used for the preparation of 

Example 147a, substituting cyclopropylmethanamine for cyclohexanamine, and Example 

261b for 2-bromo-l-fliJOro-4-(methylsulfonyl)benzene to provide the title compound. 

Example 26 Id 

5 4- {2-[(cyclopropylmethyl)amino]-5-(propan~2-ylsulfonyl)phenyl}-6-methyl-1,6-dihydro-7H-

pyrroio[2,3-c]pyridin-7-onc 

Example 261 d was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 261 c for Exampie 95c, to provide the title compound. !H 

"NMR (500 MHz, DMSO-c/6) 6 ppm 12.12 (s, IH), 7.59 (dd, J - 8.7, 2.29 Hz, IH), 7.40 (d, J 

10 - 2.44 Hz, IH), 7.30 (t, J - 2.9 Hz, IH), 7.25 (s, JH), 6.88 (d, J = 8.85 Hz, IH), 5.98-5.99 (m, 

IH), 5.61 (br s, IH), 3.56 (s, 3H)> 3.22-3.30 (m, 2H), 3.03 (d, J = 6.71 Hz, 2H), 1.16 (d, J = 

7.02 Hz, 6H), 0.98-1.14 (m, IH), 0.36-0.41 (m, 2H), 0.14-0.18 (m, 2H). MS (ESH) m/z 

400.1 (M+H)"1". 

Example 262 

15 N-[4-(cyc]opropylmethoxy)-2-mcthyi-3-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrro]o[2,3-

c]pyridm-4-yl)phcnyl]niethanesulfonamide 

Exampie 262 was prepared according to the procedure used for the preparation of 

Example 4 (Method A), substituting Example 251 c for Example 3, to provide the title 

compound. 'H NMR (500 MHz, CD3OD) ppm 7.34 (d, J = 8.9 Hz, IH), 7.28 (d, J = 2.8 

20 Hz, 1H), 6.98 (s, IH), 6.93 (d, J - 8.9 Hz, IH), 5.93 (d, J = 2.8 EIz, IH), 3.78 (m, 2H), 3.69 (s, 

3H), 2.98 (s, 3H), 2.13 (m, 3H), 0.99 (m, IH), 0.35 (m, 2H), 0.08 (m, 2H). MS (ESI+) m/z 

402.1 (M+H)". 

Exampie 263 

N-[4-(cyclopropylmetboxy)-2-methyl-5-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

25 c]pyridin-4-yl)phenyl]methanesuifonamide 

Example 263a 

l-bromo-2-(cyclopropylmcthoxy)-4-methyl-5-mtrobenzene 

Example 263a was prepared according to the procedure used for the preparation of 

Example 247a, substituting 2-bromo-5-methyl-4-nitrophenoi for 2-bromo-3-methylphenoi to 

30 provide the title compound. 

Example 263b 

4-(2-(cyclopropylmethoxy)-4-methyl-5-nitrophenyl)-6-mcthyl-l-tosyl-lH-pyrrolo[2,3-

c]pyridin-7(6H)-one 
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Example 263b was prepared according to the procedure used for the preparation of 

Example 7d, substituting the product of Example 263a for the product of Example 7c and 

stirring at 65 °C for 2.5 hours, to provide the title compound. 

Example 263c 

5 4-(5-amino-2-(cyclopropylmethoxy)-4-methylphenyl)-6-methyl-I-tosyl-l H-pyrrolo[2,3-

c]pyridin-7(6H)-one 

Example 263c was prepared according to the procedure used for the preparation of 

Example 3, substituting the product of Example 263b for the product of Example 2b to 

provide the title compound. 

10 Example 263d 

N-(4-(cyciopropylmethoxy)-2-methyi-5-(6-methy!-7-oxo-6,7-dihydro-]H-pyrrolo[2,3-

c]pyridin-4-yl)phcny])methanesulfonamide 

Example 263d was prepared according to the procedure used, for the preparation of 

Example 4 (Method A), substituting Example 263c for Example 3, to provide the title 

15 compound. 1H NMR (500 MHz, CD3OD) ppm 7.36 (s, 1H), 7.31 (d, J - 2.8 Hz, 1H), 

7.28 (s, IH), 6.96 (s, IH), 6.35 (d, I = 2.8 Hz, IH), 3.84 (d, J - 6.7 Hz, 2H), 3.69 (s, 3H), 3.11 

(s, 3H), 2.41 (s, 3H), 1.11 (m, IH), 0.47 (m, 2H), 0.24 (m, 2H). MS (ESH) m/z 402.1 

(M+H)'1". 

Example 264 

20 4-[5-(ethy3sulfonyl)-2-(tctrahydro-2H-thiopyran-4~yloxy)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-on.c 

Example 264a 

4-(2-bromo-4-(cthylsulfonyl)phenoxy)tctrahydro-2H-thiopyran 

Example 264a was prepared according to the procedure used for the preparation of 

25 Example ] 58, substituting Example 168b for Example 138a, and tetrahydro-2H-thiopyran-4-

ol for cyclopropyimethanol, respectively, to provide the title compound. 

Example 264b 

4-[5-(ethylsulfonyi)-2-(tetrahydro-2H-thiopyran-4-yloxy)phenyI]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

30 Example 264b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 264a for Example 95c, to provide the title compound. lH 

NMR (500 MHz, DMSCM6) 5 ppm 12.05 (s, IH), 7.79-7.82 (m, 2H), 7.40 (d, J - 9.77 Hz, 

IH), 7.34 (s, 1H), 7.30 (t, J = 2.75 Hz, IH), 6.12-6.13 (m, IH), 4.69-4.72 (m, IH), 3.58 (s, 
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3H), 3.28 (d, J = 7.32 Hz, 2H), 2.50-2.62 (m, 4H), 2.06-2.12 (m, 2H), 1.74-1.81 (m, 2H), 1.13 

(d, J = 7.32 Hz, 6H). MS (ESI+) m/z 433.1 (M+H)+. 

Example 265 

4-{2-[(l,l-dioxidotetrahydro-2H-thiopyran-4-yl)oxy]-5-(ethylsulfonyl)phenyl}-6-methyl-j,6-

5 dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 265 was prepared according to the procedure used for the preparation of 

Example 168b, substituting 264b for Example 168a, to provide the title compound. lH NMR. 

(500 MHz, DMSO-c/6) 5 ppm 3 2.09 (s, IH). 7.83-7.87 (m, 2H), 7.48 (d, J - 8.85 Hz, IH), 

7.35 (s, IH), 7.29 (t, J = 2.75 Hz, Hi), 6.14-6.15 (m, IH), 4.90-4.93 (m, IH), 3.58 (s, 3H), 

10 3.30 (q, J = 7.43 Hz, 2H), 3.01-3.04 (m, 2H), 2.76-2.82 (m, 2H), 2.12-2.18 (m, 4H), 1.14 (t, J 

= 7.32 Hz, 3H). MS (ESH) m/z 465.1 (M+H) 7 

Example 266 

6-(2,4-difluorophenoxy)-N,N-dirnethyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pyridine-3-sulfonamide 

15 Example 266a 

5-bromo-6-(2,4-d.ifluorophenoxy)-N,N-dimethyipyri.dine-3-sulfonamide 

Example 242a (0.365 g, 1 mmol) in dimethylformamide (5 m.L) was treated with 60% 

sodium hydride (0.120 g, 3.00 mmol). The solution was stirred for 10 minutes. To this 

solution was added iodomethane (0.355 g, 2.500 mmol). The reaction mixture was stirred at 

20 ambient temperature for 2 hours. The reaction mixture was partitioned between water and 

ethyl acetate. The aqueous layer was extracted with additional ethyl acetate two more times. 

The combined organic layers were washed, with saturated aqueous sodium chloridc, dried 

over anhydrous magnesium sulfate, filtered, and conccntrated. The residue was purified by 

flash chromatography on silica gel to give the title compound (0.365 g, 0.928 mmol, 93% 

25 yield). 

Example 266b 

6-(2,4~difluorophenoxy}-N,N-dimethyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pyridine-3-su.lfonamidc 

Exampie 266b was prepared according to the procedure used for the preparation of 

30 Example 95d, substituting Example 266a for Example 95c, to provide the title compound. 'H 

"NMR(500 MHz, DMSO-40 3 ppm 12.17 (s, IH), 8.50 (d, J = 2.44 Hz, IH), 8.18 (d, J = 2.44 

Hz, IH"), 7.57 (s, IH), 7.46-7.51 (m, 2H), 7.35 (f, J •= 2.75 Hz, IH), 7.15-7.18 (m, IH), 6.33-

6.34 (m, IH), 3.61 (s, 3H), 2.71 (s, 6H). MS (ESH) m/z 461.1 (M+H)\ 

Example 267 
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4-[2-(cyclopropylamino)-5-(ethylsuifonyl)phenyl]~6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 267a 

2-bromo-N-cycIopropyl-4-(ethylsiilfonyl)aniline 

5 Example 267a was prepared according to the procedure used for the preparation of 

Example 147a, substituting cyclopropylamine for cyclohexanamine, and Example 168b for 2-

bromo-1 -fluoro-4-(methylsulfonyI)benzenc to provide the title compound. 

Example 267b 

4-[2-(cyclopropylamino)-5-(ethyIsulfonyi)phenyl]-6-methyl-l ,6-dihydro-7H-pyrroio[2,3-

10 c]pyridin-7-one 

Example 267b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 267a for Example 95c, to provide the title compound. lU 

NMR (500 MHz, DUSO-d6) 5 ppm 12.32 (s, IH), 7.92 (dd, 1 - 8.7, 2.29 Hz, IH), 7.68 (d, J 

-2.44 Hz, IH), 7.51 (t, J = 2.75 Hz, IH), 7.45 (s, IH), 7.40 (d, J = 8.54 Hz, IH), 6.14-6.15 

15 (m, IH), 6.11 (s, IH), 3.77 (s, 3H), 3.40 (q, J = 7.32 Hz, 2H), 2.63-2.67 (m, IH), 1.35 (t, J = 

7.32 Hz, 3H), 0.95-0.97 (m, 2H), 0.62-0.68 (m 2H). MS (ESI+) m/z 372.1 (M+H)"'\ 

Example 268 

4-(5-(ethylsulfonyl)-2-(cis-4-methoxy-4-methylcyclohexyloxy)phenyi)-6-mcthyl-lH-

pyrrolo[2,3-c]pyridin~7(6H)-one 

20 Example 268a 

8-(2-bromo-4-(cthylsulfonyl)phenoxy)-l,4-dioxaspiro[4.5]decane 

Example 268a was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168b for Example 138a, and l,4-dioxaspiro[4.5]decan-8-

ol for cyclopropyimethanol, respectively, to provide the title compound. 

25 Example 268b 

4-(2-bromo-4-(ethylsulfonyl)phenoxy)cyclohexanonc 

Example 268b was prepared according to the procedure used for the preparation of 

Example 199, substituting Example 268a for Example 197, to provide the title compound. 

Example 268c 

30 (cis)-4-(2-bromo-4-(ethylsulfonyl)phenoxy)-l-methylcyclohexanol 

Example 268b (0.95 g, 2.63 mmol) in THF (15 mL) was cooled to 0 °C. This solution 

was treated with 3.0 M methylmagnesium bromide (2.63 ml, 7.89 mmol) and stirred at room 

temperature overnight. The reaction mixture was quenched with saturated NH4C1 solution 

and partitioned between water and ethyl acetate. The aqueous layer was extracted with 
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additional ethyl acetate twice. The combined organic layers were washed with brine, dric 

over MgS(>4, filtered, and concentrated. The residue was purified by flash column 

chromatography on silica gel eluting with 1:1 ethyl acetate/hexanes to give two fractions. 

Exampie 268c was the first fraction to elute from the column. 

5 Exampie 268d 

2-bromo-4-(ethylsulfonyl)~l-((cis)-4-methoxy-4-mcthylcyclohexyloxy)benzcnc 

Example 268c (0.43 g, 1.140 mmol) in tetrahydrofuran (5 mL) was treated with 60% 

sodium hydride (0.182 g, 4.5 mmol). The reaction was stirred at ambient temperature for 10 

minutes. To this solution was added iodomethane (2) (0.65 g, 4.5 mmol). The reaction 

10 mixture was heated at 40 °C for 16 ours. The reaction mixture was partitioned between water 

and ethyl acetate. The aqueous iayer was extracted with additional ethyl acctatc two more 

times. The combined organic layers were washed with saturated aqueous sodium chloride, 

dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was purified 

by flash chromatography on silica gel to give the title compound (0.356 g, 0.910 mmol, 80% 

15 yield). 

Example 268e 

4-(5-(cthylsuifonyJ)-2-(cis-4-methoxy-4-methylcyclohexyloxy)pheny{)-6-mcthyI-lH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 268e was prepared according to the procedure used for the preparation of 

20 Example 95d, substituting Example 268d for Example 95c, to provide the title compound. :H 
NMR (500 MHz, DMSO-4) 8 ppm 12.04 (s, IH), 7.77-7.81 (m, 2.H), 7.39 (d, J = 8.85 Hz, 

IH), 7.31 (s, IH), 7.29 (t, J = 2.75 Hz, IH), 6.10-6.11 (m, IH), 4.50-4.55 (m, IH), 3.57 (s, 

3H), 3.28 (q, J = 7.32 Hz, 2H), 1.69-1.78 (m, 4H), 1.46-1.53 (m, 2H), 1.33-1.38 (m, 2H), 1.13 

(t, J - 7.32 Hz, 3H), 1.05 (s, 3H). MS (ESH) m/z 459.1 (M+H)\ 

25 Example 269 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyl]-N,N,6-trimethyl~7-oxo-657-dihydro-

IH-pyrrolo[2,3-c]pyridine-2-carboxamide 

Example 269 was prepared according to the procedure used for the preparation of 

Example 2.52h, substituting dimethylamine for ammonium hydroxide, to provide the title 

30 compound. 'IT NMR (400 MHz, DM'SO-d6) 8 ppm 8.08 (s, 1 H), 7.95 (dd, J = 2.4, 6 Hz, I 

H), 7.43 (s, 1 H), 7.26-7.15 (m, 2H), 7.05-6.99 (m, 2H), 6.69 (s, IH), 3.72 (s, 3 H), 3.25 (s, 3 

H), 3.19 (s, 3 H), 3.12 (s, 1 H). MS (ESH) m/z 502.0 (M+H)'". 

Example 270 
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6-methyl-4-{5-(methylsulfonyl)-2-[4-(methylsulfonyl)phenoxy]phenyl}-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 270 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 4-(methylsulfonyl)phenoi for 2,4-difluorophenol, to provide the 

5 title compound. ]H NMR (500 MHz, DMSO-cfe) 5 ppm 12.08 (s, IH), 8.06 (d, J = 2.44 Hz, 

IH), 7.97 (dd, J = 8.7, 2.29 Hz, IH), 7.85-7.88 (m, 2H), 7.40 (s, IH), 7.35 (d, J -= 8.54 Hz, 

IH), 7.29 (t, J = 2.75 Hz, IH), 7.20-7.23 (m, 2H), 6.24-6.25 (m, IH), 3.54 (s, 3H), 3.30 (s, 

3H), 3.17 (s, 3H), MS (ESI+) m/z 471.2 (M+H)"f. 

Example 271 

10 4-[2-(2,4-dif]uorophenoxy)-5-(propan-2-ylsulfonyi)phenyl]-6-metbyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 271 a 

2-bromo-l-(2,4-difiuorophenoxy)-4-(isopropylsuI£onyl)benzcne 

Example 271 a was prepared according to the procedure used for the preparation of 

15 Example 138b, substituting Example 261b for Example 138a, to provide the title compound. 

Example 271b 

4-[2-(2,4-difluorophenoxy)-5-(propan-2-ylsulfonyl)phenyl]-6-mcthyM,6-dihydro-7H-

pyrro1o[2,3-c]pyridin-7-one 

Example 27 lb was prepared according to the procedure used, for the preparation of 

20 Example 95d, substituting Example 271 a for Example 95c, to provide the title compound. ]H 

NMR (500 MHz, DMS(W6) 5 ppm 12.11 (s, IH), 7.88 (d, J - 2.44 Hz, 1H), 7.80 (dd, 3 = 

8.85, 2.44 Hz, IH), 7.50-7.54 (m, IH), 7.42-7.49 (m, 2H), 7.31 (t, J = 2.75 Hz, IH), 7.15-7.19 

(m, 1H), 7.00 (d, J - 8.54, Hz, IH), 6.25-6.26 (m, IH), 3.59 (s, 3H), 3..44-3.48 (m, IH), 1.20 

(d, J = 7.02 Hz, 6H). MS (ES1+) m/z 459.0 (M+H)"1. 

25 Example 272 

6-(cyclopropylmethoxy)-N,N-dicthyl-5-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo|2,3-

c]pyridin-4-yl)pyridine-3-sulfonamide 

Example 272a 

5-bromo-6-(cyciopropylmethoxy)-N,N-diethylpyridinc-3-suifonamide 

30 Example 272a was prepared according to the procedure used for the preparation of 

Example 266a, substituting Example 2.07a for Example 242a, and ethyl iodide for 

iodomethane, respectively, to provide the title compound. 

Example 272b 
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6-(cyclopropylmethoxy)-N,N-diethyi-5-(6-methyl-7-oxo-6,7-dihydro-lH~pyrrolo[2,3-

c]pyridin-4-yl)pyridinc-3-sulfonamide 

Example 272b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 272a for Example 95c, to provide the title compound. ]H 

5 NMR (500 MHz, DMSO-t/g) 8 ppm 12.10 (s, IH), 8.54 (d, J = 2.44 Hz, IH), 8.01 (d, J = 2.44 

Hz, II-I), 7.44 (s, IH), 7.32 (t, J = 2.75 Hz, IH), 6.15-6.16 (m, IH), 4.24 (d, J = 7.02 Hz, 2H), 

3.58 (s, 3H), 3.21 (q, J = 7.02 Hz, 4H), I. J7-1.20 (m, 4H), 1.08 (t, J = 7.02 Hz, 6H), 0.47-

0.51 (m, 2H), 0.29-0.32 (m, 2H). MS (ESH) m/z 431.1 (M+H)1'. 

Example 273 

10 4-(cyclopropylmethoxy)-N,N-dimethyl-3-(6-methyl-7-oxo-6,7-dihydro--lH-pyrroloI'2,3-

c]pyridin-4-yl)benzenesulfonamide 

Eample 273a 

3-bromo-4-(cyclopropylmethoxy)-N,N-dimethyibenzenesulfonamide 

Example 273a was prepared according to the procedure used for the preparation of 

15 Example 266a, substituting Example 249a for Example 242a, to provide the title compound. 

Example 273b 

4-(cyclopropylmethoxy)-N,N-dimcthyl.-3-(6-methyl~7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)benzenesulfonamide 

Example 273b was prepared according to the procedure used for the preparation of 

20 Example 95d, substituting Example 273a for Example 95c, to provide the title compound. 'H 

NMR (500 MHz, DMSO-<4) 5 ppm 12.05 (s, IH), 7.70 (dd, J - 8.54, 2.44 Hz, IH), 7.66 (d, J 

= 2.44 Hz, IH), 7.37 (s, JH), 7.29-7.32 (m, 2H), 6.12-6.13 (m, IH), 3.98 (d, J = 6.71 EIz, 2H), 

3.57 (s, 3H), 2.62 (s, 6H), 3.21 (q, J = 7.02 Hz, 4H), 1.11-3.15 (m, Hi), 0.46-0.49 (m, 2H), 

0.27-0.30 (m, 2H). MS (ESH) m/z 402.1 (M+H)"1". 

25 Example 274 

4-[2-(cyclopropylmcthoxy)-5-fluorophenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-cjpyridin-

7-one 

Example 274a 

2-bromo-1 -(cyclopropy lmethoxy)-4-fluorobenzene 

30 To a solution of 2-bromo-4-fluorophcnol (0.50 g, 2.6 mmol) in tetrahydrofuran (13 

mL) were added eyclopropanemethanol (0.209 mL, 2.62 mmol), triphenyiphosphine (0.687 g, 

2.62 mmol), and D1AD (0.509 mL, 2.62 mmol). The reaction mixture was stirred for 16 

hours at ambient temperature. The solvent was removed under reduced pressure. The 

residue was triturated with hexanes. The mixture was filtered, and the filtrate containing the 
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product was concentrated by under reduced pressure. The residue was purified by flash 

chromatography (silica gel, hexanes) to provide the title compound (400 mg, 62% yield). 

Example 274b 

(2-(cyclopropylmethoxy)-5-fluorophenyI)boronic acid 

5 To a solution of Example 274a (0.1 g, 0.408 mmol) in tetrahydrofuran (2 mL) at -20 

°C was added nBuLi (0.180 mL of a 2.5 M solution in hexanes, 0.449 mmol). The reaction 

mixture was stirred for 2 hours, then cooled to -40 °C. 2-Isopropoxy-4,4,5,5-tetramethyl-

1,3,2-dioxaboroIane (0.092 mL, 0.449 mmol) was added dropwise. The reaction mixture was 

stirred for 30 minutes. The reaction mixture was quenched with 1M citric acid at 0 °C. The 

10 mixture was stirred at ambient temperature for 1 hour and then extracted with ethyl, acetate. 

The layers were separated, and the organic layer was dried over anhydrous sodium sulfate, 

filtered, and concentrated. The crude material was purified by flash chromatography (silica 

gel, 10-33% ethyl acetate/hexanes gradient) to provide the title compound (23 mg, 20% 

yield). 

15 Example 274c 

4-[2-(cyclopropylmethoxy)-5-fluorophenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-

7-onc 

Nitrogen was bubbled through a 4:1 dimethoxycthane/ethanol solution for 20 minutes. 

A microwave vial was charged with Example le (.05 g, 0.131 mmol), Example 274b (0.046 g, 

20 0.144 mmol), Pd(Ph?P)4 (7.58 mg, 6.56 jimol), and cesium fluoride (0.060 g, 0.393 mmoi). 

The vial was sealed and flushed with nitrogen. The 4:1 dimethoxyethane/ethanol mixture (0.5 

mL) was added. The reaction mixture was heated in a microwave reactor at 120 °C for 40 

minutes. The reaction mixture was partitioned between water and ethyl acetate. The layers 

were separated. The aqueous layer was extracted with ethyl acetate. The combined organics 

25 were dried over anhydrous sodium sulfate, filtered, and concentrated. The crude material was 

purified by flash chromatography (silica gel, 20-80%) ethyi acetate/hcxanes gradient) to 

provide the title compound (5 mg, 23%o yield). ]B NMR (300 MHz, DMSO-^e) ppm 11 -98 

(s, 1 H), 7.29 (s, 1 H), 7.26(1,7=2.71 Hz, 1 H), 7.05 - 7.18 (m, 3 H), 6.14 (dd, J = 2.71, 

2.03 Hz, 1 H), 3.80 (d, J = 6.78 Hz, 2 H), 3.55 (s, 3 H), 0.98 - 1.09 (m, 1 H), 0.39 - 0.46 (m, 2 

30 H), 0.17 - 0.22 (m, 2 H). MS (ESI+) m/z 313.1 (M+H)1. 

Example 275 

4-[2-(2,4-difluorophenoxy)-5-(trifluoromethyijphenyrj-6-methyl-] ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 275a 
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2-bromo-J-(2,4-difluorophenoxy)-4-(trifluoromethyl)benzene 

A mixture of 3-bromo-4~fluorobenzotrifluoride (0.5 mL, 3.52 mmol), 2,4-

difluorophenol (0.337 mL, 3.52 mmol), and potassium carbonate (0.486 g, 3.52 mmol) in 

dimethylformamide (7 mL) was heated at 80 °C for 16 hours. The reaction mixture was 

5 cooied to ambient temperature and partitioned between ethyl acetate and water. The layers 

were separated, and the aqueous layer was extracted with ethyl acetate. The combined 

organics were washed with, water and saturated, aqueous sodium chloride, dried over 

anhydrous sodium sulfate, filtered, and concentrated. The crude material was purified by 

flash chromatography (silica gel, 0-10% ethyl acetate/hexanes gradient) to provide the title 

10 compound (1.0 g, 80% yield). 

Example 275b 

(2-(2,4-difluorophenoxy)-5-(trifluoromethyl)phenyl)boronic acid 

To a suspension of magnesium (0.083 g, 3.42 mmol) in tetrahydrofuran (1.00 mL) 

was added 0.5 mL of a solution, of Example 275a (1.099 g, 3.11 mmol) in tetrahydrofuran 

15 (1.5 mL). The reaction mixture was warmed (about 40-50°C) until reaction commenced. 

The remaining solution of starting bromide was added dropwise. The reaction mixture was 

stirred at ambient temperature for 1 hour. The resulting solution was added dropwise to a 

solution of trimethyl borate (0.696 mL, 6.23 mmol) in tetrahydrofuran (.1.5 mL) at 0 °C. The 

reaction mixture was stirred at ambient temperature for 1 hour, quenched with ice water and 

20 then neutralized with 2 M HCl. The mixture was extracted with ethy! acetate. The combined 

organics were washed with saturated aqueous sodium chloride, dried over anhydrous sodium 

sulfate, filtered, and concentrated. The residue was purified by flash chromatography (silica 

gel, 10-33%> ethyl acetate/hexanes gradient) to provide the title compound (650 mg, 66%o 

yield). 

25 Example 275c 

4-[2~(2,4-difluorophenoxy)-5-(trifluoromethyl)phcnyI]-6-methyl-l,6-dihydro-7H-

pyrrol.o[2,3-c]pyridin-7-one 

Example 275c was prepared according to the procedure used for the preparation of 

Example 274c, substituting example 275b for example 274b, to provide the title compound. 

30 3HNMR(300 MHz, DMSO-4) ppm 12.06 (s, 1 H), 7.78 (d,,7 = 2.37 Hz, 1 H), 7.70 (dd,,/ 

= 8.48, 1.70 Hz, 1 H), 7.49 (td.J = 11.36, 8.65, 3.05 Hz, 1 H), 7.40 (s, 1 H), 7.34 - 7.43 (m, 1 

H), 7.28 (t, J - 2.71 Hz, 1 H), 7.10 - 7.17 (m, 1 H), 6.95 (d, J =8.48 Hz, 1 H), 6.24 (dd,,/" = 

2.71, 2.03 Hz, 1 H), 3.57 (s, 3 H). MS (ESH) m/z 421.1 (M+H)\ 

Example 276 
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4-[2-(2,4-difluorophenoxy)-5-(m.ethylsulfonyl)phenyl]-2-(hydroxym.ethyl)-6-methyl~l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

To a suspension of Example 252f (0.20 g, 0.40 mmol) in tetrahydrofuran (5 mL) 

stirring at 0 °C was added lithium aluminum hydride (1M in tetrahydrofuran, 0.398 mL, 

0.398 mmol) and the mixture was stirred at 0 °C for two hours. The solvent was evaporated 

under reduced pressure and the residue was partitioned between ethyl acctatc (30 mL) and 

water (20 mL). The mixture was filtered to remove the undissolved materials. The aqueous 

layer was extracted with ethyl acetate (2 x 30 mL). The combined organic layers were dried 

over anhydrous sodium sulfate, filtered, and conccntrated. The residue was triturated with 

dichloromethane and the resulting solid was filtered and dried to provide the title compound 

(0.10 g, 55% yield). lHNMR (400 MHz, DMSO-t/6) 5 ppm 11.91 (s, 1 H), 7.97 (d, J = 2.4 

Hz, IH), 7.86 (dd, J = 2.4, 6.4 Hz, I H), 7.56-7.38 (m, 3 H), 7.20-7.15 (m, 1H),6.97 (d, J -

8.4 Hz, 1H), 6.18 (s, IH), 5.11 (t, J = 5.6 Hz, IH), 4.50 (d, J = 5.6 Hz, 2H), 3.57 (s, 3 H), 3.16 

(s, 3H). MS (ESI+) m/z 461.2 (M+H)"1". 

Example 277 

4-[2-(2,3-dihydro-]H-inden-2-yloxy)-5-(methy]sulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 277 was prepared according to the procedure used for the preparation of 

Example .158, substituting 2,3-dihydro-lH-inden-2-ol for cyclopropyimethanol, to provide 

the title compound. !H iNMR (500 MHz, DMSO-d$) 5 ppm 11.97 (s, IH), 7.91 (dd, J = 8.54, 

2.44 Hz, 1H), 7.85 (d, J = 2.44 Hz, IH), 7.47 (d, J = 8.85 Hz, IH), 7.20-7.23 (m, 2H), 7.12-

7.17 (m, 3H), 7.07 (s, IH), 6.00-6.01 (m, IH), 5.41-5.44 (m, IH), 3.36-3.42 (m, 2H), 3.56 (s, 

3H), 3.23 (s, 3H), 3.20 (s, 3H), 2.97 (dd, J = 16.94, 1.98 Hz, 2H). MS (ES1+) m/z 435.1 

(M+H)'1. 

Example 278 

4-[2-(2,4-dif]uorophenoxy)-5-(methylsulfon.yl)phenyl]-2-(1~hydroxyetb.yl)-6-methyl.-l,6-

dihydro-7H-pyiTolo[2,3-c]pyridin-7-onc 

Example 278a 

4-(2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyl)-6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridine-2-carbai.dchyde 

To the solution of Example 276 (1.0 g, 2.2 mmol) in dichloromethane (50 mL) at 0 °C 

was added Dess-MartinPeriodinane (1.84 g, 4.34 mmol) and the reaction mixture was stirred 

at 0 °C for 30 minutes. The reaction mixture was then stirred at ambient temperature for three 
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hours. A solution of sodium bisulfite (0.9 g, 9 mmol) in saturated aqueous sodium 

bicarbonate (5 mL) was added, and the reaction mixture was stirred for 15 minutes and 

extracted with ethyl acetate. The organic layer was dried (anhydrous sodium sulfate), filtered, 

and concentrated to provide the title compound (0.80 g, 70% yield). 

5 Example 278b 

4-[2-(2s4-difluorophenoxy)-5-(methyIsulfonyl)phenyI]-2-(l-hydroxyethyl)-6-methyl-l,6-

dihydro-7H-pyrroIo[2,3-c]pyridin-7-one 

To a solution of Example 278a (0.20 g, 0.44 mmol) in tetrahydrofuran (6 mL) at 0 °C 

was added metbylmagnesium bromide (1.0 M in tetrahydrofuran, 0.873 mL, 0.873 mmol). 

1.0 The reaction mixture was stirred at 0 °C for one hour, and then 1M aqueous HCl (2 mL) was 

added. The reaction mixture was concentrated and partitioned between saturated, aqueous 

sodium chloride (lOmL) and ethyl acetate (2 x 30 mL). The combined organic phase was 

washed with saturated aqueous sodium chloride (30mL), dried over anhydrous sodium sulfate, 

filtered, and concentrated. The residue was purified by preparative thin layer chromatography 

15 (silica gel, dichloromethanc/mcthanol, 15/1) to provide the title compound (51 mg, 24 % 

yield). *H NMR (400 MHz, DMSO-c/6) 8 ppm .1J .83 (s, 1 H), 7.96 (d, J = 2.4 Hz, 1H), 7.86 

(dd, J = 2.4, 6.4 Hz, 1 H), 7.55-7.50 (m, 1 H), 7.42-7.36 (m, 2H), 7.20-7.15 (m, IH), 6.97 (d, 

j = 8.8 Hz, 1H), 6.15 (d, J = 2 Hz, IH), 5.13 (d, 3 =5.2 Hz, IH), 4.80-4.77 (m, IH), 3.57 (s, 3 

H), 3.25 (s, 3H), 1.38 (d, I = 6.4 Hz, 3H). MS (ESH) m/z 475.1 (M+l)"\ 

20 Example 279 

4-[2-(2,4-difluorophenoxy)~5-(rnethylsulfonyl)phenyl]-2-[(dimethylamino)methyl]-6-methyl-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

To a solution of Example 278a (0.20 g, 0.44 mmol) and dimethylamine hydrochloride 

(0.071 g, 0.873 mmol) in methanol (6 mL) was added zinc chloride (0.059 g, 0.436 mmol) at 

25 ambient temperature. The reaction mixture was stirred at ambient temperature for one hour, 

and then sodium cyanoborohydride (0.055 g, 0.873 mmol) was added and the reaction 

mixture was stirred at ambient temperature for three days. The resulting solid was filtered, and 

washed with methanol (10 mL), and the eiuant was conccntrated. The residue was purified 

by preparative thin layer chromatography (silica gel, dichloromethane/methanol, 15/1) to 

30 provide the title compound. (75 mg, 34% yield). [H NMR (400 MHz, CD3OD) 8 ppm 8.07 (d, 

J = 2.4 Hz, IH), 7.94 (dd, J - 2.4, 6.4 Hz, 1 H), 7.38 (s, IH), 7.25-7.06 (m, 2H), 7.04-6.98 (ra, 

2H), 6.31 (s, IH), 3.71 (s, 3 H), 3.67 (s, 2 H), 3.19 (s, 3 H), 2.28 (s, 6 H). MS (ESH) m/z 

488.1 (M+Hf. 
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Example 280 

4-[2-(2,4-dif]uorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-2-(morpholin~4-ylmethyl)-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 280 was prepared according to the procedure used for the preparation of 

5 Example 279, substituting morpholine for dimethylamine hydrochloride, to provide the title 

compound. jH NMR (400 MHz, DMSO-afe) 8 ppm 11.98 (s, 1 H), 7.98 (d, J = 2.4 Hz, 1 H), 

7.87 (dd, J = 2.4, 6.4 Hz, 1 H), 7.56-7.50 (m, 1 H), 7.44-7.38 (ro, 2 H), 7.19-7.16 (m, IH), 

6.99 (d, J = 8.4 Hz, IH), 6.15 (s, IH), 3.58 (s, 3H), 3.55 (s, 2 H), 3.49-3.47 (m, 4 H), 3.26 (s, 

3H), 2.31 (m, 4 H). MS (ESI+) m/z 530.2 (M+H)"1". 

10 "Example 281 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyl]-6-mcthyl-2-[(4-methylpiperazin-]-

yl)methyl]-J ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 281 was prepared according to the procedure used for the preparation of 

Example 279, substituting 1-methyipiperazine for dimethylamine hydrochloride, to provide 

15 the title compound. ]H NMR (400 MHz, DMSO-<fc) 8 ppm 11.94 (s, 1 H), 7.98 (d, J = 2.4 Hz, 

1 H), 7.87 (dd, J = 2.4, 6.4 Hz, 1 H), 7.55-7.49 (m, 1 H), 7.43-7.37 (m, 2 H), 7.18-7.13 (m, 

II-I), 6.99 (d, 3 = 8.4 Hz, Hi), 6.12 (s, IH), 3.57 (s, 3H), 3.52 (s, 2 H), 3.26 (s, 3H), 2.32-2.21 

(m, 8 H), 2.09 (s, 3 H). MS (ESI+) m/z 543.2 (M+H)\ 

Exampie 282 

20 4-[2-(2,4-difiuorophenoxy)-5-(methylsulfbnyl)phenyl]-6-methyl-2-[(phenyIamino)methyl]-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 282 was prepared according to the procedure used for the preparation of 

Example 279, substituting aniline for dimethylamine hydrochloride, to provide the title 

compound. *H .NMR (400 MHz, DMSO~c/6) 8 ppm 11.95 (s, 1 H), 7.93 (d, J = 2.4 Hz, 1 H), 

25 7.84 (dd, J = 2.4, 6.8 Hz, 1 H), 7.48 (m, 1 H), 7.40 (s, 1 IT), 7.29-7.28 (m, 1 H), 7.12 (m, 1 H), 

6.99-6.91 (m, 3H), 6.58 (d, J = 7.6 Hz, 2H), 6.49 (t, J = 7.2 Hz, IH), 6.19 (d, J = 2.0 Hz, IH), 

5.94 (m, IH), 4.31 (d, J = 6.4 Hz, 2H), 3.56 (s, 3H), 3.23 (s, 3H). MS (ESI+) m/z 536.2 

(M+H) \ 

Example 283 

30 4-[2-(2,4~diflu.orophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl.-2-[(l,3-thiazol-2-

ylamino)methyl]-l,6~dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 283 was prepared according to the procedure used for the preparation of 

Example 279, substituting thiazol-2-amine for dimethylamine hydrochloride, to provide the 
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title compound. *H NMR (400 MHz, DMSO-4) 5 ppm. 11.99 (s, 1 H), 7.94 (d, J = 2.4 Hz, t 

H), 7.86-7.83 (m, 2 H), 7.51-7.45 (m, 1 H), 7.42 (s, 1 H), 7.30-7.26 (m, 1 H), 7.14-7.13 (m, 1 

H), 6.99-6.92 (m, 2H), 6.62 (d, J = 3.6 Hz, IH), 6.18 (s, IH), 5.94 (m, IH), 4.49 (d, J - 5.6 

Hz, 2H), 3.58 (s, 3H), 3.24 (s, 3H). MS (ESI+) m/z 543.2 (.M+H)". 

5 Example 284 

4-[2~(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyI]-6-methyl-2-[(tetrahydrofuran-3-

ylamino)methyl]-l ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 284 was prepared, according to the procedure used for the preparation of 

Example 279, substituting tetrahydrofuran-3-aminc for dimethylamine hydrochloride, to 

10 provide the title compound. [H NMR (400 MHz, D.MSO-^4) S ppm 11.86 (s, 1 H), 7.97 (d, J 

= 2.4 Hz, 1 H), 7.87-7.85 (m, 2 H), 7.54-7.39 (m, 3 H), 7.18-7.16 (m, 1 H), 6.98 (d, J = 8.4 

Hz, 1 H), 6.17 (s, IH), 3.72-3.66 (m, 3H), 3.57-3.53 (m, 5H), 3.25 (s, 3H), 3.14-3.13 (m, IH), 

2.27-2.26 (m, IH), 1.82-1.77 (m, 1 H), 1.58-1.57 (m, 1 El). MS (ESI+) m/z 530.2 (M+H)'". 

Example 285 

15 4-[2-(cyclopropylmethoxy)-5-(phenylsulfonyl)phenyl]-6-methyl-l,6-d.ihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

Example 285a 

l-(cyclopropylmethoxy)-4-(phenylsulfonyl)benzene 

Example 285a was prepared according to the procedure used for the preparation of 

20 Example 158, substituting l-fluoro-4-(phetiylsulfonyl)benzenc for Example 138a, to provide 

the title compound. 

Example 285b 

2-bromo-l-(cyclopropylmethoxy)-4-(phenylsulfonyl)benzene 

Example 285a. (0.087 g, 0.3 mmol) in acetic acid (5 mL) was cooled to 0 °C. To this 

25 solution was added l-bromopyrrolidine-2,5-dione (2) (0.059 g, 0.330 mmol). The reaction 

mixture was heated at 80 °C for 16 hours. After cooling, the reaction mixture was partitioned 

between water and ethyl acetate. The aqueous layer was extracted with additional ethyl 

acetatc two more times. The combined organic layers were washed with saturated aqueous 

sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The 

30 residue was purified by flash chromatography on silica gel to give the title compound (0.032 

g, 0.087 mmol, 29% yield). 

Exampie 285c 
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4-[2-(cyclopropylmethoxy)-5-(phenylsulfonyl)phenyl]-6-methyl-ls6-dihydro-7H-pyrrolo[2,3-

cjpyridin-7-one 

Example 285c was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 285b for Example 95c, to provide the title compound. lR 

5 NMR (500 MHz, DMS(W6) 8 ppm 11.80 (s, 1H), 7.63-7.74 (m, 4H), 7.36-7.46 (m, 3H), 7.12 

(s, 1H), 7.04-7.06 (m, 2H), 5.80-5.81 (m, IH), 3.72 (d, J - 6.71 Hz, 2H), 3.34 (s, 3H), 0.82-

0.89 (m, IH), 0.29-0.24 (m, 2H), 0.00-0.04 (m, 2H). MS (ESH) m/z 434.9 (M-H)\ 

Example 286 

4-[2~(cyclopropylmethoxy)-5-(morpholin-4-ylsulfonyl)phenyl]-6-methyl-l ,6-dihydro-7H-

J0 pyrrolo[2,3-c]pyridin-7-one 

Example 286a 

4-(3-bromo-4-fluorophenylsulfonyl)m.orpholin.e 

3-Bromo-4-fluorobenzene-l-sulfonyl chloride (0.44 g, 1.609 mmol) in 

tetrahydrofuran (10 mL) was treated with morpholine (0.294 g, 3.38 mmol). The reaction 

15 mixture was stirred for 16 hours at ambient temperature. The solvent was removed, and the 

residue was loaded onto a silica gel column and eluted with 20% ethyl acetate in hexanes to 

give the title compound (0.45 g, 1.388 mmol, 86%> yield). 

Example 286b 

4-(3-bromo-4-(cyclopropylmethoxy)phenylsulfonyl)morpholine 

20 Example 286b was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 286a for Example 138a, to provide the title compound. 

Example 286c 

4-[2-(cyclopropylmethoxy)-5-(morpholin-4-ylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

25 Example 286c was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 286b for Example 95c, to provide the title compound. 1H 

NMR (500 MHz, DMSO-d6) 8 ppm 12.03 (s, IH), 7.69 (dd, J = 8.85, 2.44 Hz, IH), 7.64 (d,) 

--=2.44 Hz, IH), 7.37 (s, IH), 7.33 (d, J = 8.85 Hz, IH), 7.29 (t, J = 2.75 Hz, IH), 6.11-6.13 

(m, IH), 3.97 (d, J = 6.71 Hz, 2H), 3.62-3.65 (m, 4H), 3.57 (s, 3H), 2.86-2.88 (m, 4H), 0.45-

30 0.48 (m, 2H), 0.27-0.29 (m, 2H). MS (ESI+) m/z 444.1 (M+H)+. 

Example 287 

4-{2-(2,4-difluorophenoxy)-5-[(methylsulfonyl)methyl]phenyl}-6-methyl-l,6~dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 287a 
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3-bromo-4-(2,4-difluorophenoxy)benzaIdehyde 

A mixture of 3-bromo-4-fluorobenzaldehyde (4.06 g, 20 mmoi), 2,4-difluorophenol 

(2.60 g, 20 mmol) and cesium carbonate (7.17 g, 22 mmol) in dimethyl sulfoxide (20 mL) 

was heated at 100 °C for 1 hour. The reaction mixture was partitioned with ethyl acetate and 

5 water. The organic layer was washed with saturated aqueous sodium chloride twice, dried 

with anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 20% ethyl acetate in heptanes) to provide the title compound 

(5.94 g, 95%). 

Example 287b 

10 (3~bromo-4-(2,4-difJuorophenoxy)pheny])rnethanol 

To a solution of Example 287a (3.76 g, 12 mmol) in the mixture of ethanol (10 mL) 

and tetrahydrofuran (10 mL) was added sodium borohydridc (0.136 g, 3.60 mmol). The 

reaction mixture was stirred at ambient temperature for 1 hour. The solvent was evaporated 

and the residue was partitioned with ethyl acetate and water. The organic layer was washed 

15 with saturated, aqueous sodium chloride, dried with anhydrous sodium sulfate, filtered, and 

concentrated to provide the title compound (3.72 g, 98%). 

Example 287c 

2-bromo-4-(bromomethyl)-l-(2,4-difluorophenoxy)benzene 

To a solution of Example 287b (3.70 g, 11.74 mmol) in dichloromethane (20 mL) was 

20 added phosphorus tribromide (1.11 mL, 11.7 mmol) dropwise. The reaction mixture was 

stirred at ambient temperature for 3 hours, and poured into ice water. The pH was adjusted to 

basic by the careful addition of saturated aqueous sodium bicarbonate and the mixture was 

extracted with dichloromethane. The organic layer was washed with saturated aqueous 

sodium chloridc, dried with anhydrous sodium sulfate, filtered, and concentrated to provide 

25 the title compound (4.15 g, 93%). 

Example 287d 

(3-bromo-4~(2,4~difIuorophcnoxy)benzyl)(methyl)sul.fane 

A mixture of Example 287c (1.512 g, 4.00 mmol) and sodium thiomcthoxide (0.280 g. 

4.00 mmol) in dimethylformamide (8 mL) was stirred at ambient temperature for 6 hours. 

30 The reaction mixture was partitioned with ethyl acetate and water. The organic layer was 

washed with saturated aqueous sodium chloride twicc, dried with anhydrous sodium sulfate, 

filtered, and concentrated to provide the title compound (1.38 g, 100%). 

2-bromo-l-(2,4-difluorophenoxy)-4-(methylsulfonylmethyl)bcnzene 
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To a solution of Example 287d (.1.38 g, 4.00 mmol) in methanol (15 mL) was added 

oxone (5.16 g, 8.40 mmol) in water (15 mL) at 0 °C. The reaction mixture was stirred at 

ambient temperature for 1 hour. The reaction mixture was partitioned with ethyl acetate and 

water. The organic layer was washed with saturated aqueous sodium chloride, dried with 

5 anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 20 to 40% ethyi acetate in heptanes) to provide the title 

compound (1.49 g, 98%). 

Example 287f 

4-(2-(2,4-di.fluorophcnoxy)-5-(methylsu]fonylmethyl)phenyl)-6-methyl-l-tosyl-l H-

10 pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 287e (94 mg, 0.25 mmol). Example 6a (107 mg, 0.250 mmol), potassium 

phosphate (186 mg, 0.875 mmol), 1:ris(dibenzylideneacetone)dipalladium (6.9 mg, 7.5 jimol) 

and l,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamante (6.6 mg, 0.023 mmol) 

were combined in a microwave tube and purged with nitrogen for 15 minutes. A mixture of 

15 dioxane (2 mL) and water (0.5 mL) was purged with nitrogen for 15 minutes and transferred 

to the microwave tube. The reaction mixture was heated at 60 °C for 1 hour. The reaction 

mixture was partitioned with ethyl acetate and water. The organic layer was washed with 

saturated aqueous sodium chloride, dried with anhydrous sodium sulfate, treated with 3-

mercaptopropyl functionaiized silica gel, filtered, and concentrated. The residue was purified 

20 by flash chromatography (silica gel, 1 to 2% methanol in dichloromethane) to provide the 

title compound (62 mg, 41%>). 

Example 287g 

4- {2-(2,4-difluorophenoxy)-5-[(m.ethyisulfonyl)methyl]phenyl }-6-mcthyl-1,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

25 Example 287f (59.9 mg, 0.100 mmol), potassium hydroxide (84 mg, 1.5 mmol) and 

cetyltrimcthylammonium bromide (1.8 mg, 5.0 p.mol) were combined in a mixture of 

tetrahydrofuran (4 mL) and water (2 mL). The reaction mixture was heated at 100 °C for 44 

hours and then cooled to ambient temperature. To this mixture was added water, and the pH 

was adjusted to pEi 7 by the addition of 1M HCl. The mixture was extracted with ethyl 

30 acetate and the organic layer was washed with saturated aqueous sodium chloride twice, dried 

with anhydrous sodium, sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 2 to 4% methanol in dichloromethane) to provide the title 

compound (31 mg, 70%). *H NMR (300 MHz, DMSO-</6) 6 ppml2.04 (s, 1 H) 7.57 (d,,/ = 

2.37 Hz, 1 H) 7.26 - 7.48 (m, 4 H) 7.16-7.26 (m, 1 H) 7.00 - 7.11 (m, 1 H) 6.88 (d, J = 8.48 
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Hz, 1 H) 6.23 - 6.33 (m, 1 H) 4.5.1 (s, 2 H) 3.55 (s, 3 H) 2.94 (s, 3 H). MS (ESH) m/z 445 

(M+H)". 

Example 288 

4-[2-(2,4-difluorophenoxy)-5-(methylsuLfonyl)pyridin-3-yl]-6-methyl-l,6-dih.ydro-7H-

5 pyrrolo[2,3-c]pyridin-7-one 

Example 288a 

2-fluoro-5-(mcthylthio)pyridine 

A mixture of 5-bromo-2-fluoropyridine (2.05 g, 11.7 mmol) and N'JN^.N^N2-

tetramethyletb.ane-1,2-diamine (2.27 mL, 15.1 mmol) was purged with nitrogen for 45 

10 minutes. Toluene (116 mL) was added and the reaction mixture was cooled to -78 °C. N-

butyllithium (2.5 M in hexanes, 5.59 mL, 14.0 mmol) was added dropwise over 6 minutes. 

The reaction mixture was stirred at -78 °C for lhour. Dimethyl disulfide (1.26 mL, 14.0 

mmol) was added. The reaction mixture was stirred at -78 °C for lhour. The reaction mixture 

was warmed to 0 °C, then immediately quenched, with saturated aqueous ammonium chloride. 

15 The layers were separated, and the organic layer was washed with saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue 

was purified by flash chromatography (10% ethyl acetate/heptane) to provide the title 

compound (l.OOg, 60%>). 

Example 288 b 

20 2-fluoro-5-(m.ethylsulfonyl)pyridine 

To a solution of Example 288a (2.17 g, 15.2 mmol) in dichloromethane (50.5 mL) 

was added 3-chlorobcnzoperoxoic acid (7.15 g, 31. i mmol) portionwise over 10 minutes. 

The reaction mixture was stirred at ambient temperature for 4 hours. Additional 3-

chiorobenzoperoxoic acid (2.62 g, 15.16 mmol) was added and the reaction mixture was 

25 stirred at ambient temperature for 1 hour. The reaction mixture was quenched with saturated 

aqueous sodium carbonatc, and the layers were separated. The aqueous layer was extracted 

with dichloromethane. The combined organic layers were washed with saturated aqueous 

sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The 

residue was purified by flash chromatography (silica gel, 0-10%o methanol/dichloromethane) 

30 to provide the title compound (1.81 g, 68 %>). 

Example 288c 

5-(methylsulfonyl)pyridin-2(lH.)-on.e 
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Example 288b (0.679 g, 3.88 mmol) was treated with acetic acid. (35.2 mL) and water 

(3.52 mi.) at 110 °C for 16 hours. The reaction mixture was cooled to ambient temperature 

and the solvent was removed to provide the title compound (0.700g, 100%). 

Example 288d 

5 3-brom.o-5-(methylsulfonyl)pyridin-2(l H)-on.e 

To a solution of Example 288c (0.671 g, 3.87 mmol) and. sodium acetate (0.318 g, 

3.87 mmol) in acetic acid (8.50 mL) was added bromine (0.201 mL, 3.91 mmol) dropwise as 

a solution in acetic acid (1.7 mL). The reaction mixture was stirred at 40 °C for 3 hours. 

Bromine (0.05 mL) was added, and the reaction mixture was stirred at 40 °C for 2 hours. The 

10 reaction mixture was cooled to ambient temperature and quenched with .1.00 mL of 10% 

aqueous sodium thiosulfate. The resulting suspension was filtered, and the solid collected and 

dried for 16 hours to provide the title compound (0.64 g, 66%)). 

Example 288e 

3-bromo-2-chloro-5-(mcthylsulfonyl)pyridine 

15 Example 288d (0.6395 g, 2.54 mmol) was treated with phosphorus oxychloride (12.7 

mL) at 110°C for 4 hours. The reaction mixture was cooled to ambient temperature and 

poured onto ice. The resulting suspension was filtered and rinsed with water, and the off 

white solid was collected and dried in a 60 °C vacuum oven for 16 hours to provide the title 

compound (0.244g, 35%). 

20 Example 288f 

3-bromo-2-(2,4-difluorophenoxy)-5-(mcthylsulfonyl)pyridine 

Example 288f was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2,4-difluorophenol for phenol, and Example 288e for Example 2a, 

respectively, to provide the title compound. 

25 Example 288g 

4-(2-(2,4-difluorophenoxy)-5-(methylsulfonyl)pyridin-3-yl)-6-methyl~l-tosyl-lH-

py rrol o [2,3 - c] py ri d i n - 7 (6 H)-on e 

Example 288g was prepared according to the procedure used for the preparation of 

Example 4a, substituting Example 288f for Example 7c to provide the title compound. 

30 Example 288h 

4-(2-(2,4-difluorophenoxy)-5-(methylsulfonyl)pyridin-3-yl)-6-methyl-lH-pyrrolo[2,3-

c] pyri din -7 (6H)-one 

Example 288h was prepared according to the procedure used for the preparation of 

Example 4b, substituting Example 288g for Example 4a to provide the title compound. ]H 
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NMR (300 MHz, DMSO-de) ppm 12.16 (s, IH) 8.59 (d, J = 2.37 Hz, IH) 8.37 (d, J - 2.37 

Hz, IH) 7.58 (s, IH) 7.48 (m, 2H) 7.34 (t, J = 2.71 Hz, IH)7.16(m, IH) 6.36 (dd, J = 2.71, 

2.03 Hz, IH) 3.61 (s, 3H) 3.35 (s, 3H). MS (ESI+) m/z 432.4 (M+H)+. 

Example 289 

5 4-[2~(2,4-difluorophenoxy)-5-(methyLsuifonyl)phcnyl]-6-mcthyl-2-[(pyridin~3-

yloxy)methyl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 289a 

2-(chloromethy])-4-(2-(2,4-difluorophenoxy)-5-(mcthylsulfonyl)phcnyl)-6-methyl-IH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

10 A mixture of Example 276 (0.50 g, 1.09 mmol) and thionyl chloride (5.0 mL, 69 

mmol) was heated under reflux for 2 hours. The solvent was removed under reduced pressure 

and the residue was dried under vacuo for I hour to provide the title compound. 

Example 289b 

4-[2-(2,4-difluorophenoxy)-5-(mcthylsuifonyi)phenyl]-6-mcthyI-2-[(pyridin-3~ 

15 yloxy)methyl]-l ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

To a solution of pyridin-3-ol (0.039 g, 0.407 mmol) in tetrahydrofuran (5 mL) was 

added sodium hydride (16 mg, 0.407 mmol) at 0 °C, and the mixture was stirred for 30 

minutes. To this solution was added Example 289a (0.25 g, O.204 mmol) and the reaction 

mixture was heated under reflux for 16 hours. The reaction mixture was poured into a 

20 mixture of ethyl acetate (30 mL) and saturated aqueous sodium chloride (20 mL). The 

aqueous layer was extraceted with ethyl acetate (20 mL). The combined organic layers were 

dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue was purified 

by reverse phase HPLC (CI 8, water (10 mM NH4HC03):acetonitriIe, 25-50% gradient) to 

provide the title compound (18 mg, 16% yield). "NMR (400 MHz, DMSO-f4) 5 ppm 

25 12.52 (s, 1 H), 7.95 (d, J = 2.4 Hz, IH), 7.87 (dd, 1 = 2.4, 6.4 Hz, 1 H), 7.56 - 7.38 (m, 5 H), 

7.22 - 7.18 (m, 2H), 6.97 (d, 3 = 8.4 Hz, 1H), 6.84 - 6.82 (m, IH), 6.48 (s, IH), 5.38 (s, 2H), 

3.58 (s, 3 H), 3.25 (s, 3H). ). MS (ESH) m/z 538.1 (M+l.)"". 

Example 290 

4-[5-(cyclopropylsulfony])-2-(2,4-difluorophenoxy)phenyI]-6-methyl- l,6-dihydro-7H-

30 pyrrolo[2,3-c]pyridin-7-onc 

Example 290a 

(3-bromo-4-fluorophenyl)(cyclopropyl)sulfane 
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Example 290a was prepared according to the procedure used for the preparation of 

Example 168a, substituting bromocyclopropane for iodoethane, to provide the title compound 

Example 290b 

2-bromo-4-(cyclopropylsulfonyl)-l-fluorobcnzene 

5 Example 290b was prepared according to the procedure used for the preparation of 

Example 168b, substituting Example 290a for Example 168a, to provide the title compound. 

Example 290c 

2-bromo-4-(cyclopropyIsulfonyl)-l-(2,4-difluorophenoxy)benzene 

Example 290c was prepared according to the procedure used for the preparation of 

10 Example 138b, substituting Example 290b for Exampie 138a, to provide the title compound. 

Example 290d 

4-[5-(cyclopropylsuIfonyi)-2-(2,4-difhiorophen.oxy)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Exampie 290d was prepared according to the procedure used for the preparation of 

15 Example 95d, substituting Example 290c for Example 95c, to provide the title compound. 'H 

MMR (500 MHz, DMS<W6) 8 ppm. 12.11 (s, IH), 7.94 (d, J = 2.44 Hz, IH), 7.83 (dd, J -

8.54, 2.44 Hz, 1H), 7.42-7.55 (m, 3H), 7.32 (t, J = 2.75 Hz, IH), 7.15-7.20 (m, IH), 6.97 (d, J 

= 8.54 Hz, IH), 6.28-6.29 (m, IH), 3,59 (s, 3H), 2.90-2.96 (ra, IH), 1.12-1.15 (m, 2H), 1.03-

1.09 (m, 2H). MS (ESI+) m/z 457.1 (M+H)". 

20 Example 291 

4-[2-(2,4-difluorophenoxy)-5-(m.ethyIsulfonyl)phenyl]-6-methyl-2-(prop-l-en-2-yl)-i,6-

dih.ydro-7H-pyrrolo[2,3-c]pyridin~7-one 

To a solution of Example 252f (0.10 g, 0.20 mmol) in tetrahydrofuran (6 mL) stirring 

at 0 °C was added methylmagnesium bromide (0.498 mL, 0.498 mmol). The reaction mixture 

25 was stirred at 0 °C for 1 hour, and then aqueous HCl (1 M, 2 mL) was added. The reaction 

mixture was conccntrated and partitioned between saturated aqueous sodium chloridc (10 mL) 

and ethyl acetate. The organic phase was washed with saturated aqueous sodium chloride (30 

mL), dried over anhydrous sodium sulfate, filtered, and concentrated. The residue was 

purified by reverse phase-HPLC (C 18 40-90% gradient acetomtrile;water (0.1%oTEA)) to 

30 provide the title compound. (25 mg, 25%o yield). lH NMR (400 MHz, DMSO~d&) 8 ppm 

12.05 (s, IH), 7.98 (d, J= 2.4 Hz, 1H), 7.87 (dd, J= 8.7, 2.4 Hz, 1H), 7.61 - 7.36 (m, 3E1), 

7.1.8 (t, J~ 8.6 Hz, IH), 6.98 (d, ,7=8.3 Hz, Hi), 6.34 (d, J= 2.2 Hz, IH), 5.85 (s, 1H),5.07 

(s, IH), 3.60 (s, 3H), 3.26 (s, 3H), 2.02 (s, 3H). MS (ES1+) m/z 471.1 (M+l)f. 
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Example 292 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-2-(phenoxymcthyl)-l,6~ 

dihydro-7H~pyrrolo[2,3-c]pyridin-7-one 

Example 292 was prepared according to the procedure used for the preparation of 

5 Example 289b, substituting phenol for pyridin-3-ol, to provide the title compound. iIi NMR 

(400 MHz, DMSO-d6) 8 ppm 12.32 (s, 1 H), 7.96 (d, J - 2.4 Hz, IH), 7.86 (dd, J = 2.4, 6.4 

Hz, 1 H), 7.55 - 7.50 (m, 1 H), 7.49 (s, 1 H), 7.45 - 7.36 (m, IH), 7.26 -7.16 (m, 3EI), 6.98 -

6.89 (m, 4H), 6.37 (s, IH), 5.11 (s, 2H), 3.59 (s, 3 H), 3.23 (s, 3H). MS (ESI+) m/z 537.2 

(M+l)' 

10 Example 293 

4-[2-(2,4-difluorophenoxy)-5-(morphoIin-4-ylsulfonyi)phenyl]-6-methyl-I,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 293a 

4-((3-bromo-4-(2,4-dif]uorophenoxy)phenyl)sulfonyl)morpholinc 

15 Example 293a was prepared according to the procedure used for the preparation of 

Example 138b, substituting Example 286a for Example 138a, to provide the title compound. 

Example 293b 

4-[2-(2}4-difliiorophcnoxy)-5-(morpholin-4-ylsulfonyl)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc 

20 Example 293b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 293a for Example 95c, to provide the title compound. !H 

NMR (500 MHz, DMSO~c/6) 5 ppm .12.10 (s, IH), 7.76 (d, J = 2.44 Hz, 1H), 7.83 (dd, J - 8.7, 

2.44 Hz, IH), 7.42-7.54 (m, 3H), 7.30 (t, J = 2.75 Hz, IH), 7.14-7.16 (m, IH), 7.01 (d, J = 

8.54 Hz, IH), 6.25-6.27 (m, IH), 3.64-3.66 (m, 4H), 3.59 (s, 3H), 2.88-2.92 (m, 4H). MS 

25 (ESI+) m/z 502.2 (M+H)+. 

Example 294 

4-[2-(2,4-difluorophenoxy)-5-(ethylsulfonyl)pyridin-3-yl]-6-methyl-l ,6-dihydro~7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 294a 

30 3-bromo-2-chloro-5-(ethylsulfonyl)pyridinc 

Sodium sulfite (1.755 g, 13.92 mmol) and sodium bicarbonate (1,231 g, 14.65 mmol) 

were dissolved in water (37 mL) to give a colorless solution. The mixture was heated at 75 °C. 

3-Bromo-2-chloropyridine-5-sulfonyl chloride (2.132 g, 7.33 mmol) was added portionwise 
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over 1 hour. The reaction mixture was stirred at 75 °C for 1 hour. The mixture was 

conccntrated and N,N-dimethyiformamide (13.88 mL) was added. Sodium bicarbonate 

(1.231 g, 14.65 mmol) and iodoethane (0.589 mL, 7.33 mmol) were added. The resulting 

mixture was heated to 75 °C for 2 hours and then cooled to ambient temperature. The 

5 mixture was partitioned between ethyl acetate and water. The organic layer was washed with 

saturated aqueous sodium chloridc, dried over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was purified by flash chromatography (silica gel, 0-100% ethyl 

acetate/heptane) to provide the title compound. 

Example 294b 

10 4-(2-chloro-5-(ethy]sulfonyl)pyridin-3-yI)-6-methyl-l-tosyl-JH-pyrrolo[2?3-c]pyridin-7(6H)-

one 

Example 294b was prepared according to the procedure used for the preparation of 

Example 4a, substituting Example 294a for Example 7c to provide the title compound. 

Example 294c 

15 4-(2-(2>4-difluorophenoxy)-5-(ethy]sulfonyl)pyridin-3-yl)-6-methyl-lH-pyrrolo[2,3-

c]pyridin-7(6H)-one 

Example 294c was prepared according to the procedure used for the preparation of 

Example 2b, substituting 2,4-difluorophenol for phenol, and Example 294b for Example 2a, 

respectively, to provide the title compound. lH NMR (400 MHz, DMSO-cfe) 8 ppm 12.17 (bs, 

20 IH), 8.56 (d,./ = 2.4 Hz, IH), 8.32 (d, ,/ = 2.4 Hz, IH), 7.58 (s, IH), 7.54-7.43 (m, 2H), 7.34 

(t, ,7=2.7 Hz, IH), 7.21 7.1.2 (m, 1H),6.35 (t, .7 = 2.1 Hz, IH), 3.61 (s, 3H), 3.44 (q,./ = 7.3 

Hz, 2H), 1.18 (t, J = 7.3 Hz, 1H). MS (ESI+) m/z 446.2 (M+H)"1". 

Example 295 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-

25 yl)phenyl]-2-(morpholin-4-yl)ethanesulfonamide 

Example 295a 

4-(5-amino-2-(2,4-difluorophcnoxy)pheny])-6-mcthyl-l-tosyl-lEI-pyrrolo[2,3-c]pyridm-

7(6H)-one 

Example 295a was prepared according to the procedure used for the preparation of 

30 Example 138a, substituting Example le for 2-bromo-l-fluoro-4-(methylsulfonyl)benzenc, 

and Example 148c for Example 6a, respectively, to provide the title compound. 

Example 295b 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxO"6,7-dihydro-]H-pyrrolo[2,3-c]pyri.din-4-

y l)ph eny 1] -2-(morph.oiin-4-y l)eth.anesu 1 fonam i de 
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A mixture of Exampie 295a, 2-chloroethanesulfonyl chloride (0.098 g, 0.600 mmol), 

and triethyiamine (0.081 g, 0.800 mmol) in dichloromethane (3 mL) was stirred at ambient 

temperature for 2 hours. The solvent was removed, and the residue was rcdissolved in MeOH 

(5 mL). To this solution was added morpholine (0.697 g, 8.00 mmol). The reaction mixture 

5 was heated at 50 °C for 2 hours. To this solution was added 2.0 N sodium hydroxide (2.00 

mL, 4.00 mmol). The reaction mixture was heated at 85 °C for 2 hours. After cooling, the 

reaction mixture was partitioned between ethyl acetate and 1.0 N HCl. The aqueous layer was 

extracted with additional ethyl acetate several times. The combined organic layers were 

washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

10 filtered, and concentrated. The residue was purified by preparative HPLC (10-80% 

acetonitrile in 0.1%. TFA water) to give the TFA salt of the title compound (0.077 g, 0.117 

mmol, 58.5% yield). lH NMR (500 MHz, DMSO-<i6) 5 ppm 12.08 (s, IH), 10.18 (s, 1H), 

7.37-7.43 (m, 2H), 7.30-7.31 (m, 2H), 7.22 (dd, J = 8.85, 2.75 EIz, IH), 7.08-7.14 (m, IH), 

7.00-7.04 (m, IH), 6.91 (d, J - 8.54 Hz, IH), 6.28-6.29 (m, IH), 3.51-3.62 (m, 11H), 3.24 (br 

15 s,4H). MS (ESH) m/z 545.1 (M+H)+. 

Example 296 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]-N-[2-(dimcthyiamino)ethyl]ethanesulfonamide 

A mixture of Example 36e (0.15 g, 0.326 mmol), 2-(dimeth.y]amino)cthanol (0.029 g, 

20 0.326 mmol), and triphenyiphosphine (0.128 g, 0.490 mmol) in tetrahydrofuran (3 mL) was 

stirred at ambient temperature for 10 minutes. To this solution was added (E)-di-tert-butyl 

diazene-1,2-dicarboxylate (0.113 g, 0.490 mmol). The solution was stirred for three hours at 

ambient temperature. The solvent was removed, and the residue was purified by preparative 

HPLC (10-80% acetonitrile in 0.1% TFA water) to give the title compound (0.055 g, 0.104 

25 mmoi, 31.8% yield). *H NMR (500 MHz, DMSO-4) 8 ppm 12.06 (s, Hi), 7.51 (d, J = 2.44 

Hz, IH), 7.41-7.47 (m, 114), 7.35-7.37 (m, 2H), 7.23-7.31 (m, 2H), 7.06-7.11 (m, IH), 6.85 (d, 

J - 8.85 Hz, IH), 3.57 (t, J = 6.71 Hz, 2FI), 3.56 (s, 3H), 3.17 (q, J = 7.32 Hz, IH), 2.25 (m, 

2H), 2.13 (s, 6H), 1.25 (q, J = 7.48 Hz, 3H). MS (ESH) m/z 531.2 (M+H)+. 

Example 297 

30 4-{2-(2,4-difluorophenoxy)~5-[(ethylsulfonyl)methyI]phcnyl}-6-methyl-i,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 297a 

(3-bromo-4-(2,4-difluorophcnoxy)bcnzyl)(ethyl)sulfane 

230 



WO 2013/097601 PCT/CN 2012/086357 

Example 297a was prepared according to the procedure used for the preparation of 

Example 287d, substituting sodium ethanethiolate for sodium thiomethoxide, to provide the 

title compound (1.04 g, 99%). 

Example 297b 

5 2-bromo-1 -(2,4-difluorophenoxy)-4-(ethylsulfonylmethyl)benzene 

Example 297b was prepared according to the procedure used for the preparation of 

Example 287e, substituting Example 297a for Exampie 287d, to provide the title compound 

(l.Olg, 89%). 

Example 297c 

10 4-(2-(2,4-difluorophenoxy)-5-(ethyls\ilfonylmethyi)phenyl)-6-methyl- I-tosyl-lH-

pyrrolo[253-c]pyridin-7(6H)-one 

Example 297c was prepared according to the procedure used for the preparation of 

Example 287f, substituting Example 297b for Example 287e. Purification by flash 

chromatography (silica gel, 0 to 2%. methanol in dichloromethane) afforded the title 

15 compound (63 mg, 51 %). 

Example 297d 

4-{2-(2,4-difJuorophenoxy)-5-[(cthyLsuifonyl)methyl]phenyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 297d was prepared according to the procedure used for the preparation of 

20 Example 287g, substituting Example 297c for Example 287f. to provide the title compound 

(34 mg, 75%). ]H NMR. (300 MHz, DMSO-d6) ppm 12.04 (s, 1 H) 7.56 (d, J = 2.37 EIz, 1 

H) 7.15 -7.48 (m,5 H) 6.99-7.11 (m, 1 H) 6.87 (d, ^ = 8.14 Hz, 1 H) 6.25 -6.35 (m, 1 H) 

4.49 (s, 2 H) 3.55 (s, 3 H) 3.07 (q, J = 7.23 Hz, 2 H) 1.23 (t, J = 7.46 Hz, 3 H). MS (ES1+) 

m/z 459 (M+H)!. 

25 Example 298 

4-{2-(2,4-difluorophenoxy)-5-[2-(ethyisulfonyl)propan-2-yl]phenyl}-6-methyl-1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

Example 298a 

2-bromo-l-(2,4-difluorophenoxy)-4-(2-(ethylsulfonyi)propan-2-yl)benzene 

30 To a solution of Example 297b (469 mg, 1.20 mmol) in tetrahydrofuran (10 mL) was 

added 60%> sodium hydride in mineral oil (240 mg, 6.00 mmol) at 0 °C. The reaction mixture 

was stirred at ambient temperature under nitrogen for 10 minutes. Todomethane (0.750 mL, 

12.0 mmol) was added. The reaction mixture was stirred at ambient temperature for 20 hours. 

The reaction mixture was partitioned with ethyl acetate and water. The organic layer was 
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washed with saturated aqueous sodium chloride, dried with anhydrous sodium sulfate, 

filtered, and concentrated. The residue was purified by flash chromatography (silica gel, 20 to 

40% ethyl acetate in heptanes) to provide the title compound (442 mg, 88 %). 

Example 298b 

5 4-(2-(2,4-difluorophenoxy)-5-(2-(ethylsulfonyl)propan-2-yl)phenyl)-6-methyl-l-tosyl-lH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 298b was prepared according to the procedure used for the preparation of 

Example 287f, substituting Example 298a for Example 287e. Purification by flash, 

chromatography (silica gel, 0 to 2% methanol in dichloromethane) afforded the title 

10 compound (80 mg, 62%). 

Example 298c 

4-{2-(2,4-difluorophenoxy)-5-[2-(ethy!sulfonyl)propan-2-yl]phcnyl} -6-methyl- 1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

Example 298c was prepared according to the procedure used for the preparation of 

15 Example 287g, substituting Example 298b for Example 287f and the reaction time was 16 

hours instead of 44 hours, to provide the title compound (52 mg, 88%). ]H NMR (400 MHz, 

DMSO-4) .ppm 12.06 (s, 1 H)7.71 (d, J = 2.44 Hz, 1 H) 7.55 (dd, J = 8.70, 2.59 Hz, 1 H) 

7.38 - 7.48 (m, 1 H) 7.33 (s, 1 H) 7.19- 7.31 (m, 2 H) 7.02 - 7.12 (m, 1 H) 6.85 (d,./= 8.24 

Hz, 1 H) 6.29 (d, J = 2J4 Hz, 1 H) 3.56 (s, 3 H) 2.90 (q, J = 7.43 Hz, 2 H) 1.77 (s, 6 H) 1.06 

20 (t, J = 7.48 Hz, 3 H). MS (ESH) m/z 487 (M+H)"". 

Example 299 

4-[2-(2,4-dif].uorophenoxy)-5-(pyrrolidin-l-ylsulfonyl)phenyl]-6-methy]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 299a 

25 I -((3-bromo-4-fluorophenyl)sulfonyl)pyrrolidinc 

To a solution of 3-bromo-4-fluorobenzenc-l-sulfonyl chloride (l.Og, 3.66 mmol) in 

20 mL dichloromethane at 0 °C was added pyrrolidine (0.635 mL , 7.68 mmol). The mixture 

was stirred at 0 °C for 30 minutes and then at room, temperature overnight. The reaction 

mixture was diluted with dichloromethane, washed with \% HCl solution and water, dried 

30 over anhydrous magnesium sulfate, filtered, and concentrated to give the title compound 

(0.86 g, 76% yield) 

Example 299b 

l-((3-bromo-4-(2,4-diflu.orophenoxy)phenyi)sulfonyl)pyrrolidine 
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A mixture of Example 299a (250 mg, 0.8 .11 mmol), 2,4-difluorophenol (106 mg, 

0.8.11 mmol) and cesium carbonate (317 mg, 0.973 mmol) in 5 mL dimethylsulfoxide was 

heated at .110 °C for 2 hours. Water was added and the mixture was extracted with ethyl 

acetate. The organic phase was washed with water (2X), saturated aqueous sodium chloride, 

5 dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated, to give 

the title compound (278mg, 82% yield), which was used without further purification. 

Example 299c 

4-[2-(2,4-difluorophenoxy)-5-(pyrrolidin-l-ylsulfonyi)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

10 A mixture of Example 299b (100 mg, 0.239 mmol), Example 6a (102 mg, 0.239 

mmol), tetrakis(triphenylphosphine)pal.ladi.um(0) (13.81 mg, 0.012 mmol) and cesium. 

fluoride (109 mg, 0.71.7 mmol) in 2. mL dimethxoyethane and 1 mL methanol was heated at 

120°C in a microwave oven (Biotagc Initiator) for 40 minutes. The mixture was then treated 

with. 4 N NaOH (1 mL ) and stirred at ambient temperature for 2 hours. Water was added and 

15 the mixture was extracted with ethyl acetate (2X). The organic phase was washed with 

saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, and filtered. 

The filtrate was concentrated and the residue was purified by flash, chromatography (silica gel, 

60-100%o ethyl acetate/heptanes gradient) to give the title compound (75 mg, 64.6%) yield). 
[HNMR (400 MHz, DMSO-</6) S ppm 12.06 (s, IH), 12.06 (s, IH), 7.81 (d,/=2.4 Hz, IH), 

20 7.81 (d, J = 2.4 Hz, IH), 7.77 - 7.72 (m, IH), 7.79 - 7.72 (m, IH), 7.47 (ddd, J = 11.5, 8.8, 

3.0 Hz, IH), 7.47 (ddd,,/ = 17.8, 10.4, 6.0 Hz, IH), 7.42 7.39 (m, IH), 7.43 -7.35 (m, 2H), 

7.30 (t, J= 2.8 Hz, IH), 7.30 (t, J= 2.8 Hz, IH), 7.28 - 7.09 (m, IH), 7.17-7.09 (m, IH), 

6.98-6.93 (m, IH), 6.99-6.93 (m, 1H), 6.24 (ddd, J= 23.2, 2.6, 2.2 Hz, IH), 6.22 (dd,/ = 

2.6, 2.2. Hz, IH), 3.57 (s, 3H), 3.57 (s, 3H), 3.22-3.09 (m, 4H), 3.19 -3.11 (m, 4H), 1.72-

25 1.64 (m, 4H), L75- 1.61 (m, 4H), 1.17(dd,jr= 18.8, 11.7Hz, IH), 0.87 -- 0.74 (m, IH). MS 

(ES1+) m/z 464.2 (M+H)"'. 

Exampie 300 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]-2-(dimethylamino)ethanesulfonamide 

30 Example 300 was prepared according to the procedure used for the preparation of 

Example 295b, substituting N, N-dimethylamine for morpholine, to provide the TFA salt of 

the title compound. ]HNMR (500 MHz, DMSO-de) 5 ppm 12.07 (s, IH), 10.18 (s, IH), 9.86 

(br s, IH), 7.37-7.42 (m, 2H), 7.29-7.31 (m, 2H), 7.22 (dd, J = 8.54, 2.75 Hz, IH), 7.09-7.14 
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(m, IH), 7.01-7.07 (ra, IH), 6.91 (d, J = 8.85 Hz, IH), 6.28 (t, J = 2.29 Hz, IH), 3.62-3.65 (m, 

2H), 3.54 (s, 3H), 3.48-3.51 (m, 2H), 2.83 (s, 6H). MS (ESH) m/z 503.1 (M+H)'". 

Example 301 

ethyl 4-[4-(ethylsulfonyl)-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

5 yl)phenoxy]piperidine-l -carboxylate 

Example 301a 

ethyl 4-(2-bromo-4-(ethylsu]foriyl)phenoxy)piperidine-l-carboxylate 

Example 301 a was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 138a for Exampie 168b, and ethyl 4-hydroxypiperidine-

10 1-carboxylate for cyclopropylmcthanol, respectively, to provide the title compound. 

Example 301b 

ethyl 4-[4-(cthylsuIfonyl)-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-

yl)phenoxy] piperidine-1 -carboxyl ate 

Example 301b was prepared according to the procedure used for the preparation of 

15 Example 95d, substituting Example 301a for Example 95c, to provide the title compound. lH 

NMR (500 MHz, DMSO-dfe) 5 ppm 12.04 (s, IH), 7.80-7.83 (m, 2H), 7.44 (d, J = 8.54 Hz, 

IH), 7.33 (s, 1H), 7.29 (t, .1 = 2.75 Hz, IH), 6.12-6.13 (ra, IH), 4.76-4.81 (m, IH), 3.99 (q, J 

= 7.02 Hz, 2H), 3.57 (s, 3H), 3.24-3.39 (m, 6H), 1.86-1.90 (ra, 2H), 1.49-1.53 (m, 2H), 1.12-

1.16 (M, 6H). MS (ESH) m/z 488.1 (M+H)1". 

20 Example 302 

4-[2-(cyclopropyJmethoxy)-5-(pyrroIidin-l-ylsulfonyl)phenyl]-6-methyI-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 302a 

l-((3-bromo-4-(cyciopropylmethoxy)phenyl)sulfonyl)pyrrolidme 

2,5 To a solution of cyclopropyimethanol (115 L.IL, 1.460 mmol) in dioxane (8 mL) at 

room, temperature was added sodium hydride (78 mg, 1.947 mmol). After stirring at ambient 

temperature for 10 minutes, Example 299a (300 mg, 0.973 mmol) was added as a solid. The 

mixture was then heated at 65 °C overnight. Water was added. The mixture was extracted 

with ethyi acetate, wahsed with water (2X), saturated aqueous sodium, chloride, dried over 

30 anhydrous magnesium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 0-50% ethyl acetate/heptanes gradient) to give the title compound 

(156mg, 44.5% yield) 

Example 302b 

234 



WO 2013/097601 PCT/CN2012/086357 

4-[2-(cyclopropylmethoxy)-5-(pyrrolidin-l~ylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7~one 

A mixture of Example 302a (84 mg, 0.233 mmol), Example 6a (100 mg, 0.233 mmol), 

tetrakis(triphenylphosphine)palladium(0) (13.49 mg, 0.012 mmol) and cesium fluoride (106 

5 mg, 0.700 mmol) in 2 mL dimethoxyethane and 1 mL methanol was purged with nitrogen 

gas and heated at 130 °C under microwave conditions (Biotage Initiator) for 40 minutes.The 

mixture was then treated, with 4 N NaOH (1mL) and stirred at room temperature for 2 hours. 

Water was added and the mixture was extracted with ethyl acetate, washed with saturated 

aqueous sodium chloride, dried over anhydrous magnesium, sul fate, filtered, and conccntrated. 

10 The residue was absorbed on silica gel and purified by flash chromatography (silica gel, 0-

10% methanol/dichloromethanc gradient) to give the title compound (64 mg, 64.1% yield). 
iEI NMR (400 MHz, DMS0-d6) 8 ppm. 12.10 - 11.92 (m, IH), 7.77 - 7.70 (m, 2H), 7.37 (s, 

IH), 7.30 (dd, ,/= 6.9, 4.1 Hz, 2H), 6.17 - 6.03 (m, IH), 3.97 (d,./= 6.8 Hz, 2H), 3.58 (s, 

311), 3.14 (t,/= 6.7 Hz, 4H), E71 - 1.64 (rn, 4H), 1.15-1.08 (m, iH), 0.50 - 0.44 (m, 2H), 

15 0.30 - 0.24 (m, 2H). MS (ESI+) m/z 482.2 (M+H)!. 

Example 303 

4-{2-[(l-acetylpi.pcridin-4-yr)oxy]-5-(ethylsulfonyl)phcnyl}-6-methyl-l,6-diliydro~7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 303a 

20 l-(4-(2-bromo-4-(ethylsulfonyl)phcnoxy)piperidin-l-yI)ethanone 

Example 303a was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168b for Example 138a, and. substituting t-(4-

hydroxypiperidin-J.-yl)ethanone for cyclopropyimethanol, respectively, to provide the title 

compound. 

25 Example 303b 

4-{2-[(.l-acetylpiperidin.-4-yl)oxy]-5-(ethylsulfonyl)phenyl}-6-metliyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-ene 

Example 303b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 303a for Example 95c, to provide the title compound. *H 

30 NMR (500 MHz, DMSO-</6) 8 ppm 12.04 (s, IH), 7.80-7.84 (ra, 2H), 7.45 (d, J = 8.54 Hz, 

IH), 7.33 (s, IH), 7.29 (t, J = 2.75 Hz, 1H), 6.12-6.13 (m, IH), 4.81-4.84 (m, IH), 3.57 (s, 

3H), 3.24-3.39 (m, 6H), 2.09 (s, 3H), 1.49-1.53 (m, 2H), 1.12-1.16 (m, 3H). MS (ESI+) m/z 
458.2 (M+H)\ 

Example 304 
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4-[4-(ethylsulfonyl)-2-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenoxy]benzonitriIc 

Example 304 was prepared according to the procedure used for the preparation of 

Example 138b, substituting Example 168c for Example 338a, and 4-cyanophenol for 2,4-

5 difluorophcnol, respectively, to provide the title compound. 1H NMR (500 MHz, DMSO-c/V) 

8 ppm 12.09 (s, IH), 8.00 (d, J - 2.44 Hz, 1H), 7.92 (dd, J = 8.54, 2.54 Hz, IH), 7.79-7.82 (m, 

2H), 7.39 (s, IH), 7.35 (d, J = 8.54 Hz, 1H), 7.29 (t, J = 2.75 Hz, IH), 7.14-7.17 (m, 2H), 

6.22-6.23 (m, JH),3.54(s, 3H), 3.38 (q, J = 7.32 Hz, 2H), El7 (t, J = 7.32 Hz, 3H). MS 

(ESJ+) m/z 434.2 (M+H)". 

10 Example 305 

4-[2~(cyclopropylmethoxy)~5-(2,3-dihydro-lH-indol-l-ylsulfonyl)phenyl]-6-methyl-l,6-

dihydro-7H-pyrroio[2,3-c]pyridin-7-one 

Example 305a 

J-(3-bromo-4-fluorophenylsulfonyl)indoline 

15 A solution of 3-bromo~4~fiuorobenzene-J-sulfonyl chloride (Aldrich) (2.53 g, 8.33 

mmol), indoline (0.99 g, 8.33 mmol), N,N-diisopropylethylamine (1.60 mL, 9.) 6 mmol) and 

tetrahydrofuran (20 mL) was stirred at ambient temperature for 16 hours.. The reaction 

mixture was partitioned between water and ethyl acetate. The aqueous layer was extracted 

twice with additional ethyi acetate. The combined organic layers were washed with saturated 

20 aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated 

to afford a brown oil which solidified upon standing. The crude product was recrystallized 

from ether/heptane to afford the title compound (1.99g, 5.59 mmol, 67% yield). 

Example 305b 

l-(3-bromo-4-(cycIopropylmethoxy)phenylsulfonyl)indoline 

25 Example 305b was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H-pyran-4-ol and 

substituting Example 305a for Example 2a to afford the title compound. 

Example 305c 

4-(2-(cyclopropylmethoxy)-5-(indolin-l-ylsulfonyl)phenyl)-6-methyl-l-tosyl-lEI-

30 pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 305c was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 305b for Example 6b to afford the title compound. 

Example 3G5d 
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4-(2-(cyclopropylmethoxy)-5-(indolin-l-ylsiilfonyl)phenyl)-6-methy1-]H.--pyrrojo[2,3-

c]pyridin-7(6H)-one 

Example 305d was prepared according to the procedure used for the preparation of 

Exampie 6d, substituting Example 305c for Example 6c to afford the title compound. 'H 

NMR (300 MEIz, DMSO-d6) 0.24 (tt, J = 13.4, 6.6 Hz, 2H) 0.35 - 0.50 (m, 2H) E01 -1.18 

(m, IH) 2.90 (t J = 8.3 Hz, 2H) 3.54 (s, 3H) 3.90 (t, J = 8.4 Hz, 2H) 3.92 (d, J = 6.8 Hz, 2H) 

5.80-5.86 (m, EH) 7.04 (td, J = 7.4, 1.0 Hz, IH) 7.14-7.36 (m, 5H) 7.50 (d, J = 8.0 Hz, IH) 

7.66 (d, J = 2.4 Hz, IH) 7.77 (dd, J = 8.7, 2.5 Hz, IH) 12.02 (bs, IH). MS (ESH) m/z 476 

[M+H]"'. 

Example 306 

4-{2-(2,4-difluorophenoxy)-5-[(phenyIsulfonyl)methyl]phenyl}-6-methyl-.l,6-dihydro-7H-

pyrrolo[2,3-c]pyndin-7-one 

Example 306a 

(3-bromo-4-(2,4-difiuorophenoxy)benzyi)(phenyi)sulfanc 

Example 306a was prepared according to the procedure used for the preparation of 

Example 287d, substituting sodium thiophcnoxidc for sodium, thiomethoxidc, to provide the 

title compound (815 mg, 100%). 

Example 306b 

2-bromo-l-(2,4-difluorophenoxy)-4-(phcnylsulfonylmethyl)bcnzene 

Example 306b was prepared according to the procedure used for the preparation of 

Example 287e, substituting Example 306a for Example 287d, to provide the title compound 

(867 mg, 99%). 

Example 306c 

4-(2-(2,4-difluorophenoxy)-5-(phenylsulfonylmethyl)phenyl)-6-methyl-l-tosyl-lH-

pyrrol o [2,3-c]pyridin-7(6H)-one 

Example 306c was prepared according to the procedure used for the preparation of 

Example 287f, substituting Example 306b for Example 287e. Purification by flash 

chromatography (silica gel, 0 to 2% methanol in dichloromethane) afforded the title 

compound (51 mg, 52%). 

Example 306d 

4-{2-(2,4-difluorophcnoxy)-5-[(phenylsulfonyl)methyl]phenyl}-6-methyl-l.,6-dihydro-7H-

pyrro lo [2,3 -c]pyridin-7-on e 

Example 306d was prepared according to the procedure used for the preparation of 

Example 287g, substituting Exampie 306c for Example 287f, to provide the title compound 
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(30 mg, 80%). ]H NMR (300 MHz, DMSO-4) .ppm 12.02 (s, 1 H) 7.69-7.81 (m, 3 H) 

7.55 - 7.67 (m, 2 H) 7.34 - 7.46 (m, 1 H) 7.20 - 7.29 (m, 2 H) 6.98 - 7.18 (m, 4 H) 6.80 (d J 
= 8.48 Hz, 1 H) 6.09 (dd, J = 2.37, 1.70 Hz, 1 H) 4.71 (s, 2 H) 3.52 (s, 3 H). MS (EST+) m/z 

507 (M+H)"1". 

5 Example 307 

4-{2-[(2,2-difluorocyclopropyl)methoxyj-5-(pyrrolidin-l-ylsulfonyl)pheny]}-6-mctbyl-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridm-7-one 

Example 307a 

l-((3-bromo-4-((2,2-difluorocyclopropyl)mcthoxy)phenyl)sulfonyl)pyrrolidinc 

10 Example 307a was prepared, according to the procedure used for the preparation of 

Example 302a, substituting (2,2-difluorocyclopropyl)methanol for cyclopropyimethanol, to 

provide the title compound. 

Example 307b 

4-{2-[(2,2-difluorocyclopropyl)methoxy]-5-(pyrrolidin-l -ylsui fonyljpbcny!} -6-methyl- i. ,6-

15 dihydro-7H-pyrrolo[2,3-c]pyridin~7-one 

Example 307b was prepared according to the procedure used for the preparation of 

Example 302b, substituting 307a for 302a, to provide the title compound. 'H NMR (300 MHz, 

DMSCWe) 5ppm 12.05 (s, IH), 12.05 (s, IH), 7.76 (tt,./- 6.9, 3.5 Hz, 2H), 7.81 -7.71 (m, 

2H), 7.35 (d, J= 8.4 Hz, 2H), 7.38 - 7.27 (m, 3H), 7.30 (t, 2.6 EIz, IH), 6.12 (dd, 2.5, 

20 .1.6 Hz, IH), 6.12 (dd, J= 2.5, 1.6 Hz, IH), 4.21 (dt, J= 18.8, 9.6 Hz, 211), 3.57 (s, 3H), 3.57 

(s, 311), 3.15 (t ,7 = 6.7 Hz, 4H), 3.15 (t, J-6.7 Hz, 4H), 2.21 2.04 (m, JH), 2.19 - 1.98 (m, 

IH), 1.74- 1.57 (m, 5H), E77- 1.57 (m, 5H), 1.52- 1.36 (m, IH), E53 - 1.38 (m, IH). MS 

(ES1+) m/z 464.2 (M+H)"1". 

Example 308 

25 4-{2-(cyclopropylm.ethoxy)-5-[(3,3-difluoroazetidin-l-yl)sulfonyl]phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Example 308a 

1 -((3-bromo-4-fiuorophenyl)sulfonyl)-3,3-difl uoroazetidine 

To a suspension of 3,3-difluoroazetidine hydrochloric acid (0.947 g, 7.31 mmol) in 20 

30 mL dichloromethane at 0 °C was added N-eth.yl-N-isopropylpropan-2-amine (2.80 mL , 16.1 

mmol) followed by the addition of a solution of 3-bromo-4-fiuorobenzene-.l-sulfonyl chloride 

(2.0 g, 7.3 mmol) in 4 mL dichloromethane. The mixture was stirred at room temperature 

overnight and then heated at 55 °C for 5 hours, diluted with dichloromethane, washed with 

water, dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated 
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and. the residue was purified by flash chromatography (silica gel, 10-50% ethyl 

acetate/heptanes gradient) to give the title compound (1.5 g, 62.1 % yield) 

Example 308b 

l-((3-bromo-4-(cyclopropylmethoxy)phcnyl)sulfonyl)-3,3-difluoroazetidine 

5 Example 308b was prepared according to the procedure used for the preparation of 

Example 302a, substituting Example 308a for Example 299a to provide the title compound. 

Example 308c 

4-{2-(cyclopropylmcthoxy)-5-[(3,3-dif!uoroazetidin-l-yl)sulfonyl]phenyI}-6-methyl-l,6-

.10 dihydro-7H-pyrroIo[2,3-c]pyridin~7-one 

Example 308c was prepared according to the procedure used for the preparation of 

Example 302b, substituting Example 308b for Example 302a to provide the title compound. 
JH NMR (400 MHz, DMSO-d6) 5 ppm 12.04 (s, IH), 7.87 (dd, J= 8.7, 2.4 Hz, IH), 7.78 (d, 

.7-2.4 Hz, IH), 7.40 (s, IH), 7.36 (d, ./= 8.8 Hz, IH), 7.29 (t, J - 2.1 EIz, IH), 6.12 - 6.08 

15 (m, IH), 4.26 (t, J= 12.7 Hz, 4H), 4.01 (d, J= 6.8 Hz, 2H), 3.58 (s, 3H), 1.14 - 1.08 (m, IH), 

0.50 - 0.43 (m, 2H), 0.30 - 0.25 (m, 2H). MS (DCT+) m/z 491.4 (M+CH3CN)\ 

Exampie 309 

4-{2-[2-(2-hydroxyethyl)phenoxy]-5-(methylsulfony])phenyl}-6-methyl-l ,6-di.hydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

20 Example 304 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 2-(2-hydroxyethyl)phenol for 2,4-difluorophenol, to provide the 

title compound. JH NMR (500 MHz, DMSO~d6) 6 ppm. 12.11 (s, IH), 8.00 (d, J = 2.44 Hz, 

LH), 7.85 (dd., J = 8.85, 2.44 Hz, IH), 7.45 (s, !H), 7.36 (dd, J = 7.63, E53 Hz, IH), 7.32 (t, J 

= 2.9 Hz, 1H), 7.24-7.28 (m, IH), 7.14-7.18 (m, IH), 6.98-7.01 (ra, IH), 6.89 (d, J = 8.54 

25 Hz,lH), 6.29-6.31 (m, IH), 3.57 (s, 3H), 3.46 (t, J = 7.02 Hz, 2H), 3.25 (s, 3H), 2.63 (t, J = 

7.02 Hz, 2H). MS (ESI+) m/z 439.1 (M+E1): . 

Example 310 

4-[2-(cyclopropylmethoxy)-5-{[3-(dimethylamino)pyrrolidin-l-yI]sulfonyl}phenyl]-6-

methyl-1,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

30 Example 310a 

l-(3-bromo-4-fluorophenylsulfonyl)-N,N-dimethylpyrrolidm-3-amine 

A solution of 3-bromo-4-f!uorobenzene-l-sulfonyl chloride (Combi-blocks) (250mg, 

0.91 mmol), N,N-dimethylpyrrolidin-3-amine (218mg, 1.9 mmol) in tetrahydrofuran (5.7 mL) 

was stirred at ambient temperature for 16 hours. The solvent was evaporated and residue was 
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purified by flash chromatography (silica gel, dichloromethane/gradient with MeOH) to 

afford the title compound (220 mg, 69% yield). 

Example 31.0b 

l-(3~bromo-4-(cyclopropylmethoxy)phenylsulfonyl-N,N-dimethyl-3-amine 

5 Example 310b was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H~pyran-4-ol and 

substituting Example 310a for Example 2a to afford the title compound. 

Example 310c 

4-(2-(cyclopropylmcthoxy)-5-(3-(dimethylammo)pyrrolidin-1 -ylsulfonyl)phenyl)-6-methyl-

10 l-tosyl-lH-pyrrol.o[2,3-c]pyri.din-7(6H)-one 

Example 310c was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 310b for Example 6b, to afford the title compound. 

Example 31 Od 

4-(2-(cyclopropyhmcthoxy)-5-(3-(dimethylamino)pyrrolidi.n-l-ylsulfonyl)phenyl)-6-methyl-

15 lH-pyrrolo[2,3-c]pyridin-7(6H)-onc 

Exampie 31 Od was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 310c for Example 6c, to afford the title compound. 

NMR (300 MHz, DMSG-t/e) ppm 0.25-0.31 (m, 2 H) 0.44-0.51 (m, 2 H) 1.06-1.17 (m, 1 

H) 1.45-1.59 (m, 1 EI) 1.86-1.97 (m, I H) 2.04 (s, 6 H) 2.52-2.57 (m, 1 H) 2.82-2.90 (m, 3 H) 

20 3.07-3.18 (m, 1 H) 3.25-3.28 (m, I EI) 3.34-3.42 (m, I H) 3.57 (s, 3 H) 3.98 (d, J = 6.78 Hz, 

2 H) 6.12 (t, J = 2.71, 2.03 Hz, 1 H) 7.28-7.33 (m, 2 H) 7.35 (s, 1 H) 7.71-7.79 (m, 2 EI) 

12.04 (s, I H). MS (ESH) m/z 471 [M+Hf. 

Example 311 

4- {2-(2,4-difluorophenoxy)~5-[(mcthylsulfonyl)meth.yl]pyridin-3-yl} -6-methyl-1,6-dihydro-

25 7H-pyrrolo[2,3-c]pyridin-7-onc 

Example 311a 

5"bromo-6-(2,4-difluorophenoxy)nicotinic acid 

5-bromo-6-chloronicotinic acid (3 g, 12.69 mmol), 2,4-difluorophenol (3.30 g, 25.4 

mmoi) and cesium carbonate (16.54 g, 50.8 mmol) were combined in DMSO (25.4 m.E), 

30 heated at 100 °C for 6 hours, cooled, diluted with 150 mL of iced water and the pH was 

adjusted to pH 3 with 12M HCL The resulting solid was collected by filtration, washed, with 

cold water and dried to constant mass to afford the title compound (2.84 g, 64%). 

Example 311b 

(5-bromo-6-(2?4-difluorophcnoxy)pyridin-3-yl)methanol 
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The product from Example 31J a (1.0 g, 3.03 mmol) and borane tetrahydrofuran 

complex (6.06 mL, 6.06 mmoi) were combined in tetrahydrofuran (15.15 mL) and heated at 

50 °C for 2 hours, cooled, treated with 10 mL of methanol, heated at 50 °C for 1 hour, cooled 

and. concentrated. The residue was partitioned, between ethyl acetate and water. The organic 

5 layer was washed with saturated aqueous sodium chloride, dried (Na^SO^), filtered, and 

concentrated. Purification by chromatography (silica gel, 0-50% ethyl acetate in heptanes) 

afforded the title compound (0.73 g, 76%). 

dichloromethane (11.55 mL) under nitrogen was treated dropwise with tribromophosphine 

(0.218 mL, 2.309 mmol), stirred for one hour at ambient temperature and poured into ice 

water and the pEf. was adjusted to pH 9 by addition of solid sodium bicarbonate added 

portionwise. An emulsion formed that was partially removed by filtration. The aqueous layer 

15 was extracted with dichloromethane and the organics were combined, washed with, saturated 

aqueous sodium chloride, dried (Na2S04) filtered, and concentrated to afford the title 

compound (0.75 g, 86%>). 

(0.139 g, 1.979 mmol) were combined in dimethylformamide (3.96 mL), stirred for 4 hours at 

ambient temperature, and partitioned into ethyl acetate and cold water. The organic layer was 

washed with, saturated aqueous sodium chloride, dried (Na2S04), filtered, and concentrated to 

afford the title compound (0.66 g, 96%/). 

A solution of the product from Example 31 Id (0.66 g, 1.906 mmol) at 0 °C in 

methanol (7.33 mL) was treated with a solution of Oxone (2.461 g, 4.00 mmol) in water (7.33 

mL), stirred at ambient temperature for two hours and partitioned between ethyl acetate and 

30 water. The organic layer was washed with saturated aqueous sodium chloride, dried (Na2SC>4), 

filtered, and concentrated. Purification by chromatography (silica gel, 0-5%> methanol in 

dichloromethane) afforded the title compound (0.433 g, 60%). 

10 

Example 311c 

3-brorao-5-(bromomethyl)-2-(2,4-difluorophenoxy)pyridine 

A solution of the product from Example 311b (0.73 g, 2.309 mmol) in 

20 

Example 31 Id 

3-bromo-2-(2,4-difluorophenoxy)-5-(m.eth.ylthiomethyl)pyridine 

The product from Exampie 311c (0.75 g, 1.979 mmol) and sodium thiomethoxide 

25 Example 311c 

3-bromo-2-(2,4-difluorophenoxy)-5-(methylsulfonylmethyl)pyridine 

Example 31 If 
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4-(2-(2,4-difluorophenoxy)-5-((methylsu.lfonyl)methyl)pyrid.in-3-yl)-6-metbyI-l-tosyl-lH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

The product from Example 311e (0.075 g, 0.198 mmol), the product from Example 6a 

(0.085 g, 0.198 mmol),), tris(dibenzylideneacctone)dipalladium(0) (5.45 mg, 5.95 jimol), 

l,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamante (5.80 mg, 0.020 mmol) and 

potassium phosphate (0.126 g, 0.595 mmol) were combined and. sparged with argon for 15 

minutes. Meanwhile a solution of 4:1 dioxane/water (2 mL) was sparged with nitrogen for 15 

minutes and. transferred by syringe into the reaction vessel under argon. The mixture was 

stirred for 2 hours at 60 °C and. partitioned between ethyl acetate and water. The organic layer 

was washed with saturated aqueous sodium chloride, dried (Na2S04), treated with 3-

mercaptopropyl functionaiized silica gel, filtered, and concentrated. Purification, by trituration 

in dichloromethane afforded the title compound (0.083 g, 70%). 

Example 311 g 

4-{2-(2,4-difluorophenoxy)-5-[(methylsu!fonyi)methyi]pyridin-3-yl}-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

The product from Example 31 If (0.083 g, 0.138 mmol), potassium hydroxide (0.194 

g, 3.46 mmol) and N,N,N-trimethylhcxadccan-l-aminium bromide (2.52 mg, 6.92 itmol) 

were combined in dioxane (1.8 mL) /water (0.9 mL) and heated at 100 °C for 4 hours, cooled, 

and partitioned into ethyl acetate adjusting the pH to 7 with 1 M HCl. The organic layer was 

washed with saturated aqueous sodium chloride, dried (Na2S04), filtered, and concentrated. 

Purification by chromatography (silica gel, 0-4%o methanol in dichloromethane) afforded the 

title compound (0.035 g, 57%). ]H NMR (400 MHz, DMSO-4) 5 ppm 12.14 (s, 1 H) 8.03 

(dd, J = 22.74, 2.29 Hz, 2 H) 7.30 - 7.51 (m, 4 H) 7.03 - 7.17 (m, J H) 6.39 (d, J - 2.14 Hz, 1 

H) 4.57 (s, 2 H) 3.60 (s, 3 H) 3.00 (s, 3 H). MS (ES1+) m/z 446 [M+H]1. 

Example 332 

tert-butyl 4-[4-(eth.ylsulfonyl)-2~(6-methyl-7-oxo-6,7-dihydro-lH~pyrro]o[2,3-c]pyri.din-4-

yl)phenoxy]piperidine-1 -carboxylate 

Example 312a 

tert-butyl 4-(2-bromo-4-(ethylsulfonyl)phenoxy)piperidine-l-carboxylate 

Example 312a was prepared according to the procedure used for the preparation of 

Example 158, substituting Example 168b for Example 138a, and tert-butyl 4-

hydroxypiperidine-l-carboxylate for cyclopropyimethanol, respectively, to provide the title 

compound. 

Example 312b 
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tert-butyl 4-[4-(ethylsulfonyl)-2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenoxy]piperidine-l-carboxylate 

Example 312b was prepared according to the procedure used for the preparation of 

Example 95d, substituting Example 312a for Example 95c, to provide the title compound. !H 

NMR(500 MHz, DMS(WC) 5 ppm 12.02 (s, IH), 7.79-7.842 (m, 2H), 7.42 (d, J = 8.54 Hz, 

IH), 7.31 (s, IH), 7.27 (t, J = 2.75 Hz, IH), 6.10-6.11 (m, IH), 4.74-4.78 (m, IH), 3.55 (s, 

3H), 3.14-3.32 (m, 6H), 1.82-1.87 (m, 2H), 1.43-1.51 (m, 2H), 1.35 (s, 9H), 1.12 (t, J = 7.32 

Hz, 3H). MS (ESI+) m/z 515.9 (M+H)"1'. 

Example 313 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yj)~N-

pheny lben zencsulfon ami de 

Example 313a 

3-bromo-4-fluoro-N-phenylbenzenesulfonamide 

Example 313a was prepared according to the procedure used for the preparation of 

Example 305a, substituting aniline for indoline. The crude product was purified by flash 

chromatography (silica gel, eluted with 10% ethyl acetatc in heptane) to afford title 

compound 

Example 313b 

3-bromo-4-(cyclopropyJmethoxy)-N-phenylbenzenesulfonamide 

Example 3.13b was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H-pyran-4-ol and 

substituting Example 313a for Example 2a to afford the title compound. 

Example 313c 

4-(cyclopropylmethoxy)-3-(6-mcthyl-7-oxo-l-tosyl-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)-N-phenylbcnzcnesulfonamide 

Example 3.13c was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 313b for Example 6b to afford the title compound. 

Example 313d 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yI)-N-

phenylbenzenesulfonamide 

Example 313d was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 313c for Example 6c to afford the title compound.. lR 

NMR (300 MHz, DMSO-^) 0.25 (tt, J = 15.6, 7.6 Hz, 2H) 0.39 - 0.50 (m, 2H) 1.01 - 1.18 

(m, 1H) 3.55 (s, 3H) 3.91 (d, J-6.8 Hz, 2H)5.91 (dd, J = 2.8, 2.0 Hz, IH) 7.01-7.15 (m, 3H) 
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7.15-7.34 (m, 5H) 7.65-7.72 (m, 2H) 10.12 (s, IH) 12.02 (bs, IH). MS (ESI+) m/z 450 

[M+Hf. 

Example 314 

4-[2-(cyciopropylmeth.oxy)-5-(pyrrolidin-l-ylmethyl)phenylj-6-methyl-l,6-dihydro-7H-

5 pyrrolo[2,3-c]pyridin-7-one 

Example 314a 

4-bromo-1 -(cyclopropylmethoxy)-2-iodobenzene 

A mixture of 4-bromo-2-iodophenoi (5.00 g, 16.7 mmol), bromomcthylcyclopropanc 

(2.26 g, 16.7 mmol) and cesium carbonate (6.54 g, 20.1 mmol) in 15 mL dimethylformamide 

10 was stirred at 50 °C overnight. Water was added and the mixture was extracted with ethyl 

acetate. The organic phase was washed with water, saturated aqueous sodium chloride, dried 

over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated to the provide 

title compound (5.84 g, 99% yield). 

Example 314b 

1.5 4-(5-brom.o-2-(cyclopropylmethoxy)phcnyl)-6-methyl-l-tosyl-lH-pyrrolo[2,3-c]pyridin-

7(6H)-one 

A mixture of Example 6a (1.1 g, 2.57 mmol), Example 314a (0.907 g, 2.57 mmol), 

l,3,5,7-tetramethyl-6-phenyl-2,4,8-trioxa-6-phosphaadamantane (0.060 g, 0.21 mmol), 

tris(dibenzylideneacetone)dipalladium(0) (0.094 g, 0.103 mmol), and potassium phosphate 

20 (1.635 g, 7.70 mmol) in 15 mL dioxane and 5 mL water was purged with nitrogen gas and 

then heated at 55 °C for 3 hours. Saturated aqueous sodium chloride was added and the 

mixture was extracted, with ethyl acetate (2X). The combined organic phases were dried over 

anhydrous magnesium sulfate, .filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 0-80%o ethyl acetate/heptanes gradient) to give the title compound 

25 (1.24 gf 92% yield). 

Exampie 314c 

4-[2-(cyclopropylmethoxy)-5-(pyrrolidin-l -ylmethyl)phenyl]-6-methy]-.l,6-dihydro-7H-

pyrrolo[2,3-c]pyri.din-7-one 

A mixture of Example 314b (100 mg, 0.190 mmol) , potassium trifluoro(pyrrolidin-l-

30 ylmethyl)borate (36.2 mg, 0.190 mmol), palladium(TT) acetate (2.55 mg, 0.011 mmol), 

dicyclohexyl(2,,4,,6'-triisopropylbi.phenyl-2-yl)phosphine (10.85 mg, 0.023 mmol), and 

cesium carbonate (185 mg, 0.569 mmol) in 4 mL dioxane/water (9:1) was purged with 

nitrogen gas and then heated under microwave conditions (Biotage Initiator) at 140 °C for 40 

minutes. The reaction mixture was then treated with. 2 mL of 4 N NaOH and heated in a 
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microwave oven (Biotagc Initiator) at ] 00 °C for 30 minutes. Water was added. The mixture 

was extracted with ethyi acetate, washed with saturated aqueous sodium chloride, dried over 

anhydrous magnesium sulfate, and filtered. The filtrate was concentrated and the residue was 

purified by flash chromatography (silica gei, 2-14% methanol/dichloromethane gradient) to 

5 give the title compound (8.0 mg,, 11 % yield). 'HNMR (300 MHz, DMSO-<:4) 8 ppm 11.93 

(s, IH), 7.29- 7.17 (m,4H), 7.00 (d, .7=8.4 Hz, IH), 6.11 (dd, J= 2.6, 2.2 Hz, IH), 3.81 (d, 

J = 6.7 Hz, 2H), 3.56 (s, 3H), 3.53 (s, 2H), 2.43 (s, 4H), 1.68 (s, 4H), 1.13 - 0.98 (m, IH), 

0.48 - 0.36 (m, 2H), 0.26 - 0.16 (m, 2H). MS (ESH) m/z 378.0 (M+H)+. 

Example 315 

10 4-[2-(cyclopropyimethoxy)-5-(pyridin-3-yl)pheriyJ]-6-methyI-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-onc 

A suspension of Example 314b (100 mg, 0.190 mmol), pyridin-3-ylboronic acid 

(23.31 mg, 0.190 mmol), sodium carbonatc (60.3 mg, 0.569 mmol), and 

tris(dibenzylideneacetone)-dipailadium(0) (15.48 mg, 0.019 mmol) in 4 mL dioxane-water 

15 (3:1) was heated under nitrogen under microwave conditions (Biotage Initiator) at 120 °C for 

30 minutes. The reaction mixture was the treated with 1 mL aqueous 4 N .NaOH and. heated at 

120 °C under microwave conditions again for 30 minutes. The mixture was diluted with 

water and. extracted with ethyi acetate (2X), washed with saturated aqueous sodium chloride, 

dried over anhydrous magnesium sulfate, and filtered. The filtrate was concentrated and the 

20 residue was purified by flash chromatography (silica gei, 0-10% methanol/dichloromcthane 

gradient) to give the title compound (53mg, 75% yield). jH NMR (300 MHz, DMSO~t/6) 8 

ppm 11.95 (s, IH), 8.90 (dd, J= 2.4, 0.7 Hz, IH), 8.56 - 8.49 (m, 1H), 8.07 (ddd, J = 8.0, 2.4, 

1.7 Hz, IH), 7.71-7.64 (m, 2H), 7.45 (ddd, ,7-7.9, 4.8,0.8 Hz, IH), 7.34 (s, IH), 7.26 (t, J 
= 2.7 Hz, IH), 7.21 (d, J= 8.5 Hz, IH), 6.18 (dd../ 2.6, 2.2 Hz, IH), 3.91 (d, J= 6.7 Hz, 

25 2H), 3.58 (s, 3H), 1.15- 1.04 (ra, IH), 0.49-0.42 (m, 2 H), 0.28 -0.21 (m, 2H). MS (ESH) 

m/z 372.2 (M+H)\ 

Example 316 

4-[2-(cyclopropyimethoxy)-5-(morpholin-4-ylmcthyl)ph.enyl]-6-mcthyl-L6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

30 Example 316 was prepared according to the procedure used for the preparation of 

Example 314c, substituting potassium trifluoro(morpholinom.ethyl)borate for potassium 

trifluoro(pyrroIidin-l-ylmethyl)borate to afford the title compound. XH NMR (300 MHz, 

DMSO-^)Sppm 12.01 (s, IH), 7.50 (d,7= 1.9 Hz, IH), 7.43 (d,.7=8.4 Hz, IH), 7.28 (dd,./ 

= 4.9, 2.0 Hz, 2H), 7.18 (d,,/= 8.5 Hz, IH), 6.21-6.14 (ra, IH), 4.32 (s, 2H), 3.97 (d,./ = 
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12.4 Hz, 2H), 3.89 (d, J= 6.1 Hz, 2H), 3.63 (d, ./= 11.7 Hz, 2H), 3.57 (s, 3H), 3.29 (d,./ = 

12.8 Hz, 2H), 3.10 (d,J = 10.4 Hz, 2H), 1.17-1.02 (m, IH), 0.51 -0.42(m, 2H), 0.28 - 0.21 

(m, 2H).). MS (ESI+) m/z 394.0 (M+H)". 

Example 317 

5 4- {5-(ethylsulfonyl)-2-[3-(hydroxymethyl)ph.enoxy]phenyi} -6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin~7-onc 

Example 317 was prepared according to the procedure used for the preparation of 

Example 138b, substituting 3-(hydroxymethyl)phenol for 2,4-difluorophenol, and Example 

168c for Example 138a, respectively, to provide the title compound. !HNMR (500 MHz, 

10 DMSO-d6) 5 12.07 (s, IH), 7.93 (d, J = 2.44 Hz, IH), 7.83 (dd, J - 8.7, 2.29 Hz, IH), 7.42 (s, 

IH), 7.35 (t, J - 7.93 Hz, IH), 7.30 (t, J = 2.75 Hz, JH), 7.15 (d, J = 7.63 Hz, IH), 7.02-7.05 

(m, 2 H), 6.97 (dd, J - 7.93, 2.14 Hz, IH), 6.26 (t, J - 2.44 Hz, IH), 4.48 (s, 2H), 3.57 (s, 3H), 

3.34 (q, J = 7.32 Hz, 2H), 1.15 (t, J = 7.32 Hz, 3H). MS (ES.B-) m/z 439.0 (M+Hf. 

Example 318 

15 4-[2-(cyclopropylmethoxy)-5-(l-methyl-lH-pyrazoM-yl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc 

Example 318 was prepared according to the procedure used for the preparation of 

Example 315, substituting 1 -methyl~4-(4,4,5,5-tetramcthy 1 ~ 1,3,2-dioxaboro!an-2-yl)-lH-

pyrazole for pyridin-3-ylboronic acid to afford the title compound. JH NMR (400 MHz, 

20 DMSO-dg) 8 ppm 11.93 (s, IH), 8.05 (d,,7=7.4 Hz, IH), 7.77 (dd, J= 6.3, 0.6 Hz, IH), 7.48 

(q, J = 2.2 Hz, 2H), 7.28 - 7.24 (m, 2H), 7.06 (d, ,/= 83 Hz, IH), 6.21 - 6.05 (m, IH), 3.83 

(d, J = 4.9 Hz, 5H), 3.56 (d, J= 5.1 Hz, 3H), 1.06 - 1.02 (m, IH), 0.46 - 0.40 (m, 2H), 0.24 -

0.19 (m, 2H).). MS (ESI+) m/z 375.2 (M+H)\ 

Example 319 

25 4-[2-(2,4-difluorophenoxy)-5-(2,3-dihydro-lH-indol-I-ylsulfonyi)phenyl]-6-methyl-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one 

Exampie 319a 

l-(3-bromo-4-(2,4~difluorophenoxy)phenylsulfonyl)indolme 

Example 319a was prepared according to the procedure used for the preparation of 

30 Example 2b, substituting 2,4-difluorophenol for phenol and substituting Example 305a for 

Example 2a, to provide the title compound. 

Example 319b 

4-(2-(2,4-difluorophcnoxy)-5-(ind.oiin-l -ylsulfonyl)phcnyl)-6-methy]~l-tosyl-]H-

pyrrolo[2,3-c]pyridin-7(6H)-one 
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Example 3 .19b was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 319a for Example 6b, to afford the title compound. 

Example 319c 

4-[2-(2,4-difluorophenoxy)-5-(2,3-di.b.ydro-lH-i.ndol-l~yl.sulfonyl)phenyl]-6-methy 1-1,6-

5 dihydro-7H-pyrroIo[2,3-c]pyridin-7-one 

Example 319c was prepared according to the procedure used for the preparation of 

Example 6d, and substituting Example 319b for Example 6c to afford the title compound. lH 

NMR (300 MHz, DMSO-tftf) 2.92 (t, J - 8.3 Hz, 2H) 3.55 (s, 3H) 3.93 (t, J = 8.3 Hz, 2H) 

5.98 (dd, J = 2.8, 1.9 Hz, IH) 6.91 (dd,} = 9.3, 1.0 Hz, IH) 6.98-7.29 (m, 6H) 7.34-7.58 (m, 

10 3H) 7.74-7.91 (m, 2H) 12.08 (bs, IH). MS (ESl+)m/z 534 [M+HJ1". 

Example 320 

N-[4-(2,4-difiuorophcnoxy)-3-(6-mcthyl-7-oxo-6,7-d.ihydro-l.H-pyrazolo[3,4-c]pyrid.i.n-4-

yl)pheny!]ethanesulfonamide 

Example 320a 

15 5-bromo-l,4-dimethyl-3-nitropyridin-2(lH)-onc 

Example 320a was prepared according to the procedure used for the preparation of 

Example le, substituting Exampie Id for 5-bromo-4-methyl-3-mtropyridin-2-ol, to provide 

the title compound. 

Example 320b 

20 3-amino-5-bromo-l,4-dimethylpyridin-2(lH)-one 

Example 320b was prepared according to the procedure used for the preparation of 

Example 7b, substituting Example 320a for Example 7a, to provide the title compound. 

Example 320c 

4-bromo-6-methyl-1 H-pyrazolo[3,4-c]pyridin-7(6H)-one 

25 Exampie 320b (1 g, 4.61 mmol), acetic anhydride (1.304 mL, 13.82 mmol), and 

potassium acetate (0.543 g, 5.53 mmol) were stirred in toluene (25mL) for 18 hours. Isoamyl 

nitrite (0.930 mL, 6.91 mmol) was added dropwise and the solution heated at 80°C for 24 

hours. The solution was cooled, water added, and the aqueous extracted with, ethyi acetate. 

The combined organics were washed with saturated aqueous sodium chloride, dried 

30 (anhydrous magnesium sulfate), filtered, and concentrated. The residue was triturated with 

30% ethyl acetate in hexanes to afford 0.415 g of the title compound. 

Example 320d 

4-bromo-6-methyl-l-((2-(trimethylsilyl)ethoxy)methyl)-lH-pyrazolo[3,4-c]pyridin-7(6H)-

one 
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Example 320c (0.228 g, 1.000 mmol) in dimethylformamide (5 mL) was treated with 

sodium hydride (0.060 g, 1.500 mmol). The reaction mixture was stirred at ambient 

temperature for 10 minutes. To this solution was added (2-

(chloromethoxy)cthyl)trimethylsiiane (0.200 g, 1.200 mmol). The reaction mixture was 

5 stirred at ambient temperature for 2 hours. The reaction mixture was partitioned between 

ethyl acetate and water, and the organic phase separated, washed with saturated aqueous 

sodium chloridc, dried over anhydrous magnesium sulfate, filtered, and conccntrated. The 

residue was purified by flash chromatography (silica gel, ethyl acetate/heptane gradient) to 

afford the title compound (0.301 g, 0.840 mmol, 84 % yield). 

10 Example 320e 

4-(5-amino-2-(2,4-difluorophenoxy)phenyl)-6-methyl-l-((2-(trimethylsilyl)ethoxy)methyI)-

JH-pyrazolo[3,4-c]pyridin-7(6H)-onc 

Exampie 320e was prepared according to the procedure used for the preparation of 

Example 138a, substituting Example 320d for 2-bromo-l-fluoro-4-(mcthylsulfonyl)benzcne, 

15 and Example 148c for Example 6a, respectively, to provide the title compound. 

Example 320f 

N-(4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-l-((2-(trimcthylsilyl)cthoxy)methyl)-6,7-

dihydro-lH-pyrazolo[3,4-c]pyridin-4-yl)phenyl)-N-(ethylsul.fonyl)ethanesulfonamide 

A mixture of Example 320e (0.1 g, 0.201 mmol), ethanesulfonyl chloride (0.077 g, 

20 0.602 mmol), and triethyiamine (0.081 g, 0.802 mmoi) in dichloromethane was stirred for 2 

hours at room temperature. The solvent was removed, and the residue was purified by flash 

chromatography on silica gel (4:1 ethyl acetate/hexancs) to give the title compound (0.11 g, 

0.161 mmol, 80% yield). 

Example 320g 

25 N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrazolo[3,4~c]pyridin-4-

yI)phenyl]ethanesulfonamidc 

Example 320f in dichloromethane (3 mL) was treated with 2,2,2-trifluoroacetic acid 

(1.837 g, 16.11 mmol). The reaction mixture was stirred for 16 hours at ambient temperature. 

The solvent was removed, and the residue was put on high vacuum for 1 hour. It was then 

30 treated with dioxane (5 mL) and 2.0 N sodium hydroxide (1.611 mL, 3.22 mmol). The 

reaction mixture was heated at 85 °C for 2 hours. After cooling, the reaction mixture was 

partitioned between 0.1% HCl and ethyl acetate. The aqueous layer was extracted with 

additional ethyl acetate twice. The combined organic layers were washed with saturated 

aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. 
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The residue was then purified by reverse phase preparative HPLC (10-80% acetonitrile in 

0.1% TFA water) to afford the TFA salt of the title compound (0.055 g, 0.119 mmol, 74.1 % 

yield). ]H NMR (500 MHz, DMSO-^6) 5 ppm 9.80 (s, IH), 7.86 (s, IH), 7.36-7.42 (m, 3H), 

7.22 (dd, J = 8.85, 2.75 Hz, IH), 7.13-7.15 (m, IH), 6.99-7.04 (m, IH), 6.92 (d, J = 8.85 

5 Hz.lH), 3.56 (s, 3H), 3.13 (t, J = 7.32 Hz, 2H), 1.23 (t, J = 7.32 Hz, 3H). MS (ESI+) m/z 

461.0 (M+H) \ 

Example 321 

4-{2-(2,4-difluorophenoxy)-5-[(methylsulfon.yi)mcthyl]phenyl}-6-mcthyl-l,6-dihydro-7H-

pyrazolo[3,4-c]pyrid.m-7-one 

10 Example 321a 

2-(2-(2,4-difluorophenoxy)-5-((methylsulfonyl)methyl)phcnyl)-4,4,5,5-tetramcthyl-l,3,2-

dioxaborolane 

Example 287e (1.13 g, 3 mmol), 4,4,4,,4',5,5,5,,5,-octamethyl-2,2,-bi(l,3!2-

dioxaborolane) (1.52 g, 6 mmol), potassium acetate (1.18 g, 12 mmol), and 

15 bis(triphenylphosphine)palladium(H) chloride (0.126 g, 0.18 mmol) were combined in a 20-

m.L microwave vial and sparged with nitrogen for 30 minutes. To this mixture was added 

nitrogen-sparged dioxane (15 mL). The reaction mixture was heated at 90 °C for 8 hours. 

The reaction mixture was partitioned between water and ethyl acetate. The organic layer was 

washed with saturated aqueous sodium chloride, dried over anhydrous sodium sulfate, treated 

20 with 3-mercaptopropyl-functionalized silica gel, filtered, and concentrated. The residue was 

purified by flash chromatography (silica gel, 0 to 10%o ethyl acetate in dichloromethane) and 

then triturated with heptane to provide the title compound (0.64 g, 50%). 

Example 321b 

4-(2-(2,4-difluorophenoxy)-5-((methyl.sulfonyl)mcthyl)phenyl)-6-methyl-l-((2-

25 (trimethylsilyl)ethoxy)methyi)-1 H-pyrazolo[3,4-c]pyridin-7(6H)-onc 

Example 320d (0.04 g, 0.112 mmol), Example 321a(0.052 g, 0.123 mmol), 

tris(dibenzylidcneacetone)dipalladmm(0) (0.0031 g, 3.35 ,umol), (IS,3R,5R,7S)-1,3,5,7-

tetram.ethyl-8-phenyl-2,4,6-trioxa-8-phosphaadamantane (0.0033 g, 0.011 mmoi) and sodium 

carbonate (0.051 g, 0.48 mmol) were combined in a 5-mL microwave vial and sparged with 

30 nitrogen for 30 minutes. To this mixture was added nitrogen-sparged dioxane (0.8 mL) and 

water (0.2 mL). The reaction mixture was stirred at 60 °C for 4.5 hours. The reaction 

mixture was cooled to ambient temperature and then partitioned between ethyl acetate and 

water. The organic layer was washed with saturated aqueous sodium chloride, treated with 3-

mercaptopropyl-functionalized. silica gel, dried over anhydrous magnesium sulfate, filtered, 
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and concentrated. The residue was purified by flash chromatography (silica gel, 0 to 10% 

methanol in dichloromethane) to provide the title compound (0.06 g, 93%»). 

Example 321c 

4-{2-(2,4-difhjorophenoxy)-5-[(methylsulfonyl)m.ethyl]phenyl} -6-methyl-1,6-dih.ydro-7H~ 

5 pyrazolo[3,4-c]pyridin-7-one 

Example 321b (0.06 g, 0.104 mmol) was treated with 2.2,2-trifluoroacctic acid (2 ml,, 

26.1 mmol), stirred at ambient temperature for 30 minutes and then concentrated to dryness. 

The residue wax purified by reverse phase HPLC (C18, CH^CN/water (0.1%>TFA), 20-80%) 

to provide the title compound (0.03 g, 65%). !H NMR (400 MHz, DMSO-^) ppm 7.91 (s, 

10 IH), 7.60 (d, J= 2.14 Hz, IH), 7.42 (m, 3H), 7.29 (m, J - 9.23, 9.23, 5.65 Hz, IH), 7.09 (m, 

1 IT), 6.89 (d, J - 8.54 Hz, IH), 4.53 (s, 2H), 3.58 (s, 3H), 2.96 (s, 3H). MS (ESH-) m/z 

446.1 (M+H)"f. 

Example 322 

4-[2-(2,4-difluorophenoxy)-5-(ethy!sulfonyl)pheny!]-6-methyl-l,6-dihydro-71i-pyrazolo[3,4-

15 c]pyridin-7-onc 

Example 322a 

ethyl(4-fluorophenyl)sulfanc 

Triethyiamine (5.44 mL, 39 mmol) was added to a solution of 4-fluorobenzenethiol (5 

g, 39 mmoi) and iodoethane (3.78 mL, 46.8 mmol) in tetrahydrofuran (50 mL). The resulting 

20 mixture was stirred at ambient temperature for 2 hours and then filtered. The filtrate was 

concentrated, triturated with hexane, and dried under vacuum to afford the title compound 

(4.8 g, 76%). 

Example 322b 

l-(cthylsulfonyl)-4-fIuorobenzen.e 

25 Example 322a (5 g, 32 mmol) in dichloromethane (200 mL) was treated with 3-

chloroperoxybenzoic acid (14.3 g, 70.4 mmol) and stirred at ambient temperature for 6 hours. 

The solid formed during the reaction mixture was removed by filtration and washed with 

additional dichloromethane. The combined filtrate was washed with 10% aqueous sodium 

hydroxide solution (50 mL, twice) and saturated aqueous sodium bicarbonate solution, dried 

30 over anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 15% ethyl acetate in petroleum ether) to afford the title 

compound (4.6 g, 76%). 

Example 322c 

2-bromo-4-(ethylsulfonyl)-l-fl.uorobenzene 
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Example 322b (1 g, 5.31 mmol) in sulfuric acid (6 mL, 113 mmol) was treated with 

/V-bromosuccinimide (1.04 g, 5.84 mmol), stirred at ambient temperature for 6 hours and then 

at 50 °C for 16 hours. The reaction mixture was then poured into ice water and the resulting 

solid was collected by filtration, washed with cold water three times, and dried in a vacuum 

oven for 16 hours. The solid was then purified by flash chromatography (silica gel, 9-20% 

ethyl acetate in petroleum ether) to afford the title compound (1.1 g, 78%)). 

Example 322d 

2-(5-(ethyisuifonyl)-2-fluorophenyi)-4,4,5,5-tetram.ethyi-1.3,2-dioxahorolane 

4,4,4,,4\595,5,,5,-octamethyI-2,2l-bi(l,3,2~dioxaborolane) (0555 g? 2.62 mmol), 

Example 322c (0.5 g, 1.9 mmol), potassium acetate (0.367 g, 3.74 mmol) and j'1,1 

bis(di.phenylphosphino)ferrocene]dichl.oropailadium(il) (0.041 g, 0.056 mmol) were 

combined in an argon-sparged mixture of dioxane (10 mL)/dimethyl sulfoxide (0.3 mL) and 

heated at 90 °C under argon for 24 hours. The reaction mixture was partitioned between ethyl 

acetate and water and filtered through a plug of Celite to remove elemental palladium. The 

layers were separated and the organic layer was washed with saturated aqueous sodium 

chloride, dried over anhydrous sodium sulfate, treated with 3-mcrcaptopropyl-functionaiized 

silica gel for 15 minutes, filtered, and conccntrated. The residue was triturated in a minimal 

amount of heptane/diethyl ether (20:1) and filtered to give crude product. This material was 

then dissolved in ethyl acetate, treated again with 3-mercaptopropyl-functionalized silica gel, 

filtered, and concentrated. The residue was recrystallized from heptane/ethyl acctate (9:1) to 

afford the title compound (0.3 g, 77%). 

Example 322e 

4-(5-(cthylsulfonyl)-2-fluorophenyl)-6-methyl.-l-((2-(trimethylsilyl)ethoxy)methyl)-lH-

pyrazoio[3,4-c]pyridin-7(6H)-one 

Example 322e was prepared according to the procedure used for the preparation of 

Example 321b, substituting Example 322d for Example 321a, to provide the title compound 

(0.0635 g, 55%). 

Example 322f 

4-(2-(2,4-difluorophenoxy)-5-(ethylsulfonyl)phenyl)-6-mcthyl-l-((2-

(trimethylsiiyl)ethoxy)methyl)-lH-pyrazolo[3,4-c]pyridin-7(6H)-one 

Example 322e (0.0635 g, 0.136 mmol), 2,4-difluorophenol (0.021 g, 0.164 mmol) and 

cesium, carbonate (0.089 g, 0.273 mmol) were combined in a 4-mL vial with dimethyl 

sulfoxide (.1.5 mL), stirred, at 60 °C for 8 hours and then at ambient temperature for 16 hours. 

The reaction mixture was partitioned between ethyi acetate and water. The organic layer was 
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washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

filtered, and concentrated. The residue was purified by flash chromatography (silica gel, 0 to 

8% methanol in dichloromethane) to provide the title compound (0.0574 g, 73%). 

Exampie 322g 

5 4-(2-(2,4-difluorophenoxy)-5-(ethylsulfonyl)phenyl)-6-methyI-lH-pyrazolo[3,4-c]pyridin-

7(6H)-one 

Example 322g was prepared according to the procedure used for the preparation of 

Example 321c, substituting Example 322f for Example 321b, to provide the title compound 

(0.0299 g, 67%). ]HNMR (400 MHz, DMSO~d6) ppm 7.96 (d, ./ = 2.14 Hz, IH), 7.91. (s, 

10 IH), 7.85 (dd, J - 8.70, 2.29 Hz, IH), 7.54 (m, 3 EI), 7.20 (m, .1H), 7.00 (d, J = 8.85 Hz, IH), 

3.61 (s, 3H), 3.35 (q, J = 7.32 Hz, 2H), 1.15 (t, J = 7.32 Hz, 3H). MS (ESI+) m/z446.2 

(M+H)"1". 

Example 323 

4-[2-(cyclopropylmethoxy)-5-(ethylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrazolo[3,4-

15 c]pyrid.in-7-one 

Example 323a 

4-(2-(cyclopropyimethoxy)-5-(ethylsulfonyl.)phenyl)-6-mcthyl-]-((2-

(trimethylsilyl)ethoxy)methyl)-lH-pyrazolo[3,4-c]pyridin-7(6H)-one 

Cyclopropyimethanol (0.018 g, 0.25 mmol) in dioxane (0.75 mL) was treated with. 

20 sodium hydride (60% oil dispersion) (0.023 g, 0.587 mmol) and stirred at ambient 

temperature for 10 minutes. A solution of Example 322e (0.0683 g, 0.J 47 mmol) in dioxane 

(0.75 mL) was added and the mixture was stirred at 60 °C for 8 hours and then at ambient 

temperature for 16 hours. Additional cyclopropyimethanol (0.018 g, 0.249 mmol) and 

sodium hydride (60% oil dispersion) (0.023 g, 0.587 mmol) were added and the mixture was 

25 heated, at 70 °C for 9 hours. The reaction mixture was cooled to ambient temperature and 

then partitioned between ethyl acetate and water. The organic layer was washed with 

saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was purified by flash chromatography (silica gel, 0 to 30%) ethyl 

acetate in dichloromethane) to provide the title compound (0.0685 g, 90%). 

30 Example 32.3b 

4-(2-(cyclopropylmethoxy)-5-(ethylsulfonyl)phenyI)-6-methyl-lH-pyrazolo[3,4-c]pyridin-

7(6H)-one 

Example 323b was prepared according to the procedure used for the preparation of 

Example 321c, substituting Example 323a for Example 321b, to provide the title compound 
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(0.0302 g, 59%). ]H NMR (400 MHz, DMSO-<fc) ppm 14.07 (s, IH), 7.85 (dd, J = 8.70, 

2.29 Hz, II-I), 7.80 (d, J = 2.14 Hz, IH), 7.78 (m, IH), 7.41 (s, IH), 7.34 (d, J = 8.54 Hz, IH), 

4.01 (d, J = 7.02 Hz, 2H), 3.60 (s, 3H), 3.29 (q, J = 7.32 Hz, 2FI), 1.13 (t, J - 7.32 Hz, 3H), 

1.06 (m, IH), 0.45 (m, 2H), 0.27 (m, 2H). MS (ESH) m/z 388.2 (M+H)+. 

5 Example 324 

N-[2-cyano-4-(2,4-difluorophenoxy)-5-(6-m.cthyl-7-oxo~6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phcnyj]ethanesulfonamide 

Example 324a 

4-brQmo-5-(2,4-difluorophenoxy)-2-nitrobenzoic acid 

10 Example 324a was prepared according to the procedure used for the preparation of 

Example 7a, substituting 4-bromo-5-fluoro-2-nitrobenzoic acid for 2-bromo-1 -fluoro-4-

nitrobenzene (Combi Blocks) and substituting 2,4-difluorophenol for phenol to afford the 

title compound. 

Example 324b 

15 methyl 4-brom.o-5-(2,4-difluorophenoxy)-2-nitrobcnzoate 

Oxalyl chloridc (1.4 mL, 16.6 mmol) was added dropwise to a 0° C suspension of 

Exampie 324a (5.47 g, 14.6 mmol) and dichloromethane (65 mL). 3 drops 

dimethylformamide was added and the reaction mixture was stirred at ambient temperature 

for 2 hours. After cooling to 0° C, methanol (12 mL, 296 mmol) was added dropwise. The 

20 solution was stirred for 15 minutes at 0° C and for 2.5 hours at ambient temperature. The 

solution was diluted with dichloromethane and was washed with water, saturated aqueous 

sodium bicarbonate, saturated aqueous sodium chloride, dried over anhydrous sodium sulfate, 

filtered and concentrated to afford the title compound (5.42 g, 96% yield). 

Example 324c 

25 methyl 2-amino-4-bromo-5-(2,4-difluorophenoxy)benzoate 

Example 324c was prepared according to the procedure used for the preparation of 

Example 7b, substituting Example 324b for Example 7a to afford the title compound. 

Example 324d 

4-bromo-5-(2,4-difluorophenoxy)-2-(ethylsulfonamido)benzoic acid 

30 Example 324d was prepared according to the procedure used for the preparation of 

Example 7c, substituting Example 324c for Example 7b to afford the title compound. 

Example 324e 

4-bromo-5-(2,4-dif3uorophenoxy)-2-(ethylsulfonamido)benzam.ide 
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Oxalyl chloride (0.046 m.L, 0.54 mmol) was added dropwise to a suspension of 

Example 324d (214mg, 0.49 mmol) and dichloromethane (2.2 mL). 1 Drop 

dimethylformamide was added and the reaction mixture was stirred at ambient temperature 

for 2 hours. The solvent was evaporated and the residue was dried (in-vacuo). The resulting 

5 acid chloride was suspended in tetrahydrofuran (1.0 mL) and was cooled to 0° C as 

ammonium hydroxide (0.65 mL, 4.7 mmol) was added dropwise. The reaction mixture was 

stirred at ambient temperature for 2 hours. Ethyl acetate was added and the solution was 

washed with water, saturated aqueous sodium chloride, dried, over anhydrous magnesium 

sulfate, filtered, and concentrated. The residue was purified by flash chromatography (silica 

10 gel, 1-8 % methanol/dichloromethane gradient) to afford the title compound (176 mg, 82 % 

yield). 

Example 324f 

N-(5-bromo-2-cyano-4-(2,4-difluorophenoxy)phenyl)cthanesulfonamide 

To a suspension of Example 324e (230 mg, 0.53 mmoi) and dioxane (1.5 mL) was 

15 added pyridine (0.14 mL, 1.7 mmol) followed by 2,2,2-trifluoroacetic anhydride (0.14 mL, 

0.99 mmol). The reaction mixture was stirred at ambient temperature for 1 hour. Water was 

added and the solution was extracted with ethyl acetate. The organic layer was washed with 

water, saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, 

and concentrated. The residue was purified by flash chromatography (silica gel, 5-40% ethyl 

20 acetate/heptane gradient) to afford the title compound (135 mg, 61 % yield). 

Example 324g 

N-(2-cyano-4-(2,4-difluorophenoxy)-5-(6-methyl-7~oxo-l-tosyl-6,7-dihydro-lH-pyrrolo[253-

c]pyridin-4-yl.)phenyl)ethanesulfonamide 

Example 324g was prepared according to the procedure used for the preparation of 

25 Example 6c, substituting Example 324f for Example 6b to afford the title compound. 

Example 324h 

N-(2-cyano-4-(2,4-difluorophenoxy)-5-(6-methyl-7-oxo-6,7-dihydro-l.H-pyrrolo[2,3~ 

c]pyri.din-4-yl)phenyl)ethan.esulfonamide 

Example 324b. was prepared according to the procedure used for the preparation of 

30 Example 6d, substituting Example 324g for Example 6c to afford the title compound. 

NMR (300 MHz, DMSO-^s) ppm 1.32 (t, J= 1M Hz, 3 EI) 3.20 (q, J = 7.46, 5.76 EIz, 2 

H) 3.54 - 3.57 (m, 3 H) 6.32 (t, J - 2.71, 2.03 Hz, 1 H) 7.03 - 7.11 (m, 1 H) 7.24 - 7.32 (m, 1 

H) 7.32 (t, J ---- 2.71 Hz, 1 H) 7.37 (s, 1 H) 7.38 - 7.48 (m, 1 H) 7.46 (s, 1 H) 7.59 (s, 1 EI) 

10.07 (s, 1 H) 12.13 (brs, 1 H). MS (ESI+) m/z 485 [M+H]"1. 
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Example 325 

tert-butyl 4-[4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yi)phenyl]-3,6-dihydropyridine-l(2H)-carboxylate 

Example 325 was prepared according to the procedure used for the preparation of 

5 Example 315, substituting tert-butyl 4-(4,4,5,5-tetramethyl-l ,3,2-dioxaboroi.an-2-yl)-5.6-

dihydropyridinc-l(2H)-carboxylate for pyridin-3-ylboronic acid to afford the title compound. 
!H NMR (400 MHz, DMSO-flf«) 5 ppm 11.93 (s, IH), 7.40 - 7.34 (m, 2H), 7.27 - 7.22 (m, 

2H), 7.04 (d, ,7=9.0 EIz, IH), 6.13 - 6.09 (m, IH), 6.07 (s, 1H), 3.97 (s, 2H), 3.83 (d,J=6.7 

Hz. 2H), 3.56 (s, 3H), 3.52 (dd,/ = 9.1, 3.4 Hz, 2H), 2.45 (s, 2H), 1.42 (d, 5.3 Hz, 9H), 

10 .1.06 - 0.97 (m, IH), 0.46 - 0.38 (m, 2H), 0.26 - 0.17 (m, 2EI). MS (ESH) m/z 476.2 

(M+H)". 

Example 326 

4-[5-(6-aminopyridm-3-yl)-2-(cyclopropylmcthoxy)phenyi]-6-methyl-l ,6-dihydro-7El-

pym>Io[2,3-c]pyiidin-7-onc 

15 Example 326 was prepared according to the procedure used for the preparation of 

Example 315, substituting 5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyridin-2-amine 

for pyridin-3-ylboronic acid to afford the title compound. lH NMR (300 MHz, DMSO-f/s) 8 

ppm 11.93 (s, IH), 8.21 (d,./= 2.4 Hz, 1H), 7.67 (dd, J = 8.6, 2.5 Hz, J H), 7.49 (dd, J= 6.3, 

2.4 Hz, 2H), 7.30 (s, IH), 7.25 (t, J = 2.7 EIz, IH), 7.14 - 7.07 (m, IH), 6.49 (t, ,/= 7.5 Hz, 

20 IH), 6.16 (W = 2.4 Hz, IH), 5.94 (s, 2EI), 3.86 (d,/= 6.7 Hz, 2H), 3.57 (s, 3H), 1.J4 - 1.00 

(m, 1H), 0.51 - 0.38 (m, 2H), 0.27 - 0.14 (m, 2H). MS (ESH) m/z 387.2 (M+H)f. 

Example 327 

4-{2-[(2,2-difluorocyclopropyl)methoxy]-5-(ethylsulfonyl)phenyl}-6-methyl-7-oxo-N-(2,2,2-

trifluoroethyl)-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxamide 

25 Example 327a 

ethyl l-benzyl-6-mcthyl-7-oxo-4-(4,4,5,5~tetramethyl-l,3,2-dioxaboroian-2-yi)-6,7-dihydro-

1 H-pyrrolo[2,3-c]pyridine-2-carboxylate 

Example 327a was prepared according to the procedure used for the preparation of 

Example 6a, substituting Example 70e for Example le, to provide the title compound. 

30 Example 327b 

ethyl l-benzyl-4-(5-(ethylsulfonyl)-2-fluorophcnyl)-6-methyl-7-oxo-6,7-dihydro-JH-

pyrroio[2,3-c]pyridine-2-carboxylate 
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Example 327b was prepared according to the procedure used for the preparation of 

Example 138a, substituting Example 327a for Example 6a, and Example 168b for 2-bromo-l-

fluoro-4-(methylsulfonyl)benzene, respectively, to provide the title compound. 

Example 327c 

5 ethyl 4~(5~(ethylsulfonyl)~2-fluorophenyl)--6»metbyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridine-2~carboxylate 

Example 327c was prepared according to the procedure used for the preparation of 

Example 70i substituting Example 327b for Example 70i, to provide the title compound. 

Example 327d 

10 4-(2-((252-difluorocycl.opropyl)methoxy)-5-(ethylsulfonyl)phenyl)-6-methyl-7-oxo-6,7-

dihydro~l.H-pyrrolo[2,3-c]pyridine-2-carboxylic acid 

To the solution of Example 327c (1 g, 2.460 mmol) and (2,2-difl.uorocyclopropyl) 

methanol (0.532 g, 4.92 mmol) in dimethylsulfoxide (10 mL) was added cesium carbonate 

(1.203 g, 3.69 mmol). The reaction mixture was sealed in a microwave tube and heated at 13 0 

15 °C for 5 days. During the 5 days, three additional batches of (2,2-

difIuorocyclopropyl)methanol (0.532 g, 4.92 mmol) were added into the reaction mixture. 

The reaction mixture was poured into ethyl acetate (150 mL) and water (3 50 mL). The 

aqueous layer was extracted with ethyl acetate (3 00 mL x 2). The combined organic layers 

were dried, over anhydrous sodium sulfate, filtered, and concentrated to give the 

20 corresponding ethyi ester (1.2 g, 3.869 mmol, 76 % yield). The aqueous layer was adjusted 

pH to about 3 with IN HCl and the resulting solid was filtered and dried to give the title 

compound (0.30 g, 0.64 mmol). 

Example 327e 

4-{2-[(2,2-difj.uorocyc3opropyl)methoxy]-5-(ethyl.sulfonyl)phcnyl}-6-methyl-7-oxo-N-(2,2,2-

25 trifluoroethyl)-6,7-dihydro-lH.-pyrrolo[2,3-c]pyridine-2-carboxamide 

To a solution of Example 327d (0.070g, 0.15 mmol) in anhydrous dichloromethane (5 

mL) were added oxalyi chloride (0.026 mL, 0.300 mmol) and dimethylformamide (0.581 pi, 

7.50 pmol). The reaction mixture was stirred at ambient temperature for 2 hours and then 

evaporated. The residue was dissolved in dichloromethane (5 mL) and treated with 2,2,2-

30 trifluoroethylamine (0.048 mL, 0.600 mmol) and the mixture was stirred at ambeint 

temperature overnight. The reaction mixture was partitioned between water (15 mL) and 

ethyl acetate (25mL). The aqueous layer was extracted with additional ethyl acetate (1.5 mL) 

twice. The combined organic layers were dried over anhydrous sodium sulfate, filtered, and 

concentrated. The residue was purified, by reverse phase HPLC (CI 8, mobile phase A.:water 
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(10 mM NH4HCO3); B: acetonitrile, Gradient 25-60% B in A) to give the title compound (70 

mg, 85%). ]H NMR (400 MHz, CD3OD) 8 ppm 7.96 - 7.90 (m, 2H), 7.66 - 7.25 (m, 2H), 

6.92 (s, 1H), 4.29 (t, 7.5 Hz, IH), 4.16 (t, J= 9.2 Hz, IH), 4.05 (tt, J= 9.2,4.5 Hz, 2H), 

3.72 (s, 3H), 3.22 (q, J= 7.4 Hz, 2H)f 2.00 (td, J~ 12.0, 7.3 Hz, IH), 1.58 - 1.46 (m, IH), 

5 1.32-1.25 (m, 4H). MS (ESI+) m/z 548.1 (M+H)\ 

Example 328 

4-{2-[(cyclopropylmethyl)amino]-5-[(methylsulfonyl)methyI]phenyl}-6-methyl- 1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one 

Example 328a 

10 l-((methylsulfonyl)methyl)-4-nitrobenzene 

To a solution of 4-nitrobenzyl bromide (10.02 g, 46.4 mmol) in N,N-

dimethylformamide (25 mL) was added sodium methanesuJfinate (7.10 g, 69.6 mmol). The 

reaction mixture was stirred at 65 °C for 1 hour. The reaction mixture was cooled to ambient 

temperature and diluted with water. The resulting suspension was stirred for 10 minutes and 

15 filtered through a medium frit to provide the title compound. 

Example 328b 

4-((methylsulfony])mcthyl)aniline 

Example 328a (8.2 g, 38.1 mmol) and tetrahydrofuran (200 mL) were added to 5%> 

Pd/C, wet (1.6 g, 0.376 mmol) in a 50 mL pressure bottle and stirred for 2 hours at 30 psi and 

20 50 °C. The mixture was filtered through a nylon membrane and washed with a small amount 

of tetrahydrofuran and methanol. The solvent was evaporated to provide the title compound. 

Example 328c 

2-iodo-4-((methylsulfonyl)mcthyl)aniline 

To a solution of Example 328b (3.80 g, 20.5 mmol) in N.N-dimethyifomiamide (103 

25 mL) was added N-iodosuccinimide (5.08 g, 22.56 mmol). The reaction mixture was stirred at 

ambient temperature for 1 hour. The reaction mixture was quenched with 150 mL 10% 

aqueous sodium thiosulfate and 100 mL saturated aqueous sodium bicarbonate. The reaction 

mixture was extracted with ethyl acetate. The combined organic layers were washed with 

saturated aqueous sodium chloride and concentrated. Water was added, and the resulting 

30 suspension was stirred at ambient temperature 10 minutes. The suspension was filtered, and 

the solids collected was rinsed with water, and dried overnight to provide the title compound.. 

Example 328d 

N-(cyclopropyimethyl)-2-iodo~4-((methylsulfonyl)methyl)aniline 
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Example 328c (0.200 g, 0.643 mmol) and cyclopropanecarbaldehyde (0.062 mL, 

0.836 mmol) were suspended in dichloromcthanc (3.21 mL) and methanol (3.21 mL). Acetic 

acid (0.368 mL, 6.43 mmol) was added. The reaction mixture was heated at 50 °C for 30 

minutes and then cooled to ambient temperature. Polymer supported cyanoborohydride 

5 (0.817 g, 1.928 mmol) was added. The reaction mixture was stirred at ambient temperature 

overnight. Cyclopropanecarbaldchyde (0.062 mL, 0.836 mmol) was added, and the reaction 

mixture was stirred at ambient temperature for 2 hours. The reaction mixture was filtered, 

thoroughly rinsed with dichloromethane, and concentrated. The residue was purified by flash 

chromatography (silica gel, 20-100% ethyl acetate/heptane gradient) to provide the title 

10 compound. 

Example 328c 

4-(2-((cyclopropy]methyl)amino)-5-((metbylsulfonyl)mcthyI.)phenyI)-6-mcthyl-l-tosyi-IH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 328e was prepared according to the procedure used for the preparation of 

15 Example 4a, substituting Example 328d for Example 7c to provide the title compound. 

Example 328f 

4-{2-[(cyclopropylmethyl)amino]-5-[(methylsulfonyl)methyl]phenyl}-6-methyi-1,6-dihydro-

7H-pyrrolo[2,3-c]pyiidin-7-one 

Example 328f was prepared according to the procedure used for the preparation of 

20 Example 4b, substituting Example 328e for Example 4a to provide the title compound. !H 

NMR (400 MHz, DMSO-d6) 6 ppm 12.08 (bs, IH), 7.29 (t, 1 = 2.3 Hz, IH), 7.21 (dd, J = 8.3, 

2.1 Hz, IH), 7.17 (s, IH), 7.12 (d, 1 = 2.1 Hz, IH), 6.73 (d, J = 8.3 Hz, IH), 6.05 (d, 1 = 2.7 

Hz, IH), 4.67 (t, J - 5.7 EIz, IH), 4.30 (bs, 2H), 3.55 (s, 3H), 2.96 (t, J = 6.1 Hz, 2H), 2.86 (s, 

3H), 1.05 - 0.92 (m, IH), 0.41 - 0.29 (m, 2H), 0.19 - 0.10 (m, 2H). MS (ESI+) m/z 386.0 

25 (M+H)+ 

Example 329 

4-{2-[(cyclopropylmcth.yl)amino]-5-(methylsulfonyl)phenyl}-6-methyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 329a 

30 2-bromo-N-(cyclopropylmethyl)-4-(methylsulfonyl)aniline 

Example 329a was prepared according to the procedure used for the preparation of 

Example 147a, substituting cyclopropylmethanamine for cyclohexanamine to provide the title 

compound. 

Example 329b 
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4-(2-((cyclopropylmcthyl)amino)-5-(methylsuifonyl)phenyl)-6-methyl-l-tosyl-lH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 329b was prepared according to the procedure used for the preparation of 

Example 7d; substituting the product of Example 329a for the product of Example 7c and 

5 stirring at 100 °C for 30 minutes, to provide the title compound. 

Example 329c 

4-{2-[(cycl.opropyl.methyl)amino]-5-(methylsulfonyl)phenyl}-6-methyl-l,6-dihydro-7H-

pyrro lo [2,3 -c]pyri di n-7-one 

Example 329c was prepared according to the procedure used for the preparation of 

10 Example 4 (Method B), substituting the product of Example 329b for the product of Example 

7d, and purified by Preparative EIPEC (C18, 10-100 % acetonitrile in 0.1 % TEA/water) to 

provide the TFA salt of the title compound. NMR (300 MHz, DMSO-afe) ppm 12.12 

(bds, IH), 7.67 (dd, J = 2.4, 8.8 Hz, IH), 7.51 (d, J = 2.4 Hz, IH), 7.29 (t, J = 3.1 Hz, IH), 

7.26 (s, IH), 6.86 (d, J - 8.8 Hz, IH), 6.02 (t, J = 2.2 Hz, IH), 5.45 (m, IH), 3.56 (s, 3H), 

15 3.10 (m, 2H), 3.04 (m, 2H), 1.0J (m, 1H), 0.37 (m, 2H), 0.16 (m, 2H). MS (ESI+) m/z 372.1 

(M+H)~\ 

Example 330 

4-[5-(ethylsuIfonyl)-2-(pyrrolidin-l -yl)phcnyl]-6-methyl-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one 

20 Example 330a 

4-(5-(ethylsulfonyl)-2-fluorophenyl)-6-mcthyl- lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

A mixture of Example 168b (0.935 g, 3.50 mmol), Example 6a (1.5 g, 3.5 mmol), 

tetrakis(triphenylphosphine)palladium(0) (0.202 g, 0.175 mmol) and cesium fluoride (1.596 g, 

10.51 mmol) in 12 mL dimethoxyethane and 4 mL methanol was heated at 120 °C under 

25 microwave conditions for 40 minutes. The mixture was concentrated and the residue was 

absorbed on silica gel and purified by flash chromatography (SiCb, 0-10% 

mcthanol/dichloromethane gradient) to give the title compound (1.01 g, 86% yield). 

Example 330b 

4-[5-(ethylsu]fonyl)-2-(pyrrolidin-l-yl)phenyl]-6-methy3-l ,6-dihydro-7H-pyrrolo[2,3-

30 c]pyridin-7-one 

A mixture of Example 330a (90 mg, 0.27 mmol) and pyrrolidine (668 p.L, 8.08 mmol) 

in 1 mL DMSO was heated at 160 °C uner microwave conditions for 30 minutes. The product 

was purified by preparative HPLC (C1.8, 10-80% CH3CN/water (0.1% TFA)) to give the title 
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compound (37 mg, 35.7 % yield). ]H NMR (300 MHz, DMSO-40 8 ppm 12.07 (s, iH), 7.61 
(dd,y= 8.8, 2.4 Hz, IH), 7.48 (d, J = 2.4 Hz, IH), 7.26 (t, J-2.8 Hz, IH), 7.20 (s, IH), 6.95 

(d8.9 Hz, IH), 5.99 - 5.94 (m, IH), 3.56 (s, 3H), 3.16 (q, J= 7.3 Hz, 2H), 3.06 (s, 4H), 

1.69 (t, J~ 6.3 Hz, 4H), 1.10 (t, J = 7.4 Hz, 3H). MS (ESI+) m/z 386.1 (M+H)"\ 

5 Example 331 

4~[5-(ethyLsulfonyl)-2~(4-m.ethy]piperazin-l-yl)ph.enyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 331 was prepared according to the procedure used for the preparation of 

Example 330b, substituting N-mcthylpiperazine for pyrrolidine, to afford the TFA salt of the 

10 title compound. ]H NMR (300 MHz, DMSO-^) 8 ppm 12.12 (s, IH), 9.57 (s, IH), 7.80 (dd, 

.7=8.5, 2.3 Hz, IH), 7.71 (d,,/= 2.3 Hz, ITi), 7.45 (s, IH), 7.32 (dd,./= 8.6, 5.7 Hz, 2H), 

6.17 (t, J= 2.3 Hz, IH), 3.60 (s, 3H), 3.49 (t, J= 6.7 Hz, 2H), 3.28 (q, .7= 7.4 Hz, 4H), 2.94 

(t,J= 11.8 Hz, 2H), 2.71 (s,3EI), 2.68-2.53 (m,2H), 1.13 (t, J 7.3 Hz, 3H). MS (ESI+) 

m/z 415.2 (M+H)'. 

15 Example 332 

4-{2-[(4-fluorophenyl)amino]-5-(methyJsuifonyl)ph.enyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc 

Example 332a 

4-(2-amino-5-(methy]sulfonyl)phenyl)-6-methyl-l-tosyl-l H-pyrrolo[2,3-c]pyridin-7(6H)-one 

20 Exampie 6a (1.71 g, 4.00 mmol), 2-bromo-4-(methylsulfonyl)aniline (1.00 g, 4.00 

mmol), tris(dibenzylideneacetone)dipalladium (0.110 g, 0.120 mmol), 1,3,5,7-tetramethyl-6-

phenyl-2,4,8-trioxa-6-phosphaadam.ante (0.117 g, 0.400 mmol) and sodium carbonate (1.48 g, 

14.0 mmol) were combined and purged with argon for 15 minutes. A mixture of dioxane 

(21.3 mL) and water (5.3 mL) was purged with nitrogen for 15 minutes and transferred to the 

25 reaction vessel. The reaction mixture was heated at 60 °C for 3 hours, cooled to ambient 

temperature and diluted with water. The resulting solid was filtered, washed with water and 

dried to afford the title compound. (2.06 g, quantitative yield). 

Example 332b 

4-(2-((4-fluorophenyl)amino)-5-(methylsulfonyl)phenyl)-6-methyl-l-tosyl-lH-pyrrolo[2,3-

30 c]pyridin-7(6H)-one 

Example 332a (47.2 mg, 0.100 mmoi), 1 -bromo-4-fluorobenzene (17.5 mg, 0.100 

mmol), diacetoxypalladium (0.9 mg, 4 jxmol), dicyclohexyl(2,,4',6'-triisopropyl-[.l ,E-

biphenyl]-2-yl)phosphine (3.8 mg, 8.0 iimol) and cesium carbonatc (45.6 mg, 0.140 mmol) 

were combined in a mixture of toluene (1.6 mL) and fcr/-butanol (0.4 mL). The reaction 
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mixture was heated in a microwave reactor at 150 °C for 15 minutes. The reaction mixture 

was partitioned with ethyl acetate and water. The organic layer was washed with saturated 

aqueous sodium chloride, dried with anhydrous sodium, sulfate, treated, with 3-

mercaptopropyi functionaiized silica gel, filtered, and concentrated. The residue was purified 

5 by flash chromatography (silica gel, 2 to 4% methanol in dichloromethane) to provide the 

title compound (30 mg, 53%). 

Example 332c 

4-{2-[(4-fluorophcnyS)amino]-5-(methylsulfonyl.)phenyl}~6-methyl-l,6-dihydro-7H-

pyrrolo[2.3-c]pyridin-7-onc 

10 Example 332b (28 mg, 0.050 mmol), potassium hydroxide (41.7 mg, 0.743 mmol) 

and. cetyltrimethylammonium bromide (0.90 m.g, 2.5 umol) were combined in a mixture of 

tetrahydrofuran (2 mL) and water (I mL). The reaction mixture was heated at 100 °C for 20 

hours and then cooled to ambient temperature. To this mixture was added water, and the pH 

was adjusted to pH 7 by the addition of 1M HCl. The mixture was extracted with ethyl 

15 acetate and the organic layer was washed with saturated aqueous sodium chloridc twice, dried 

with anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (silica gel, 2 to 4% methanol in dichloromethane) to provide the title 

compound (13 mg, 64%). !H NMR (300 MHz, DMSO-J6) 5 ppm 12.04 (s, 1 H) 7.57-7.71 

(m, 3 H) 7.34 (s, 1 H) 7.08 - 7.27 (m, 6 H) 6.06 (t, ,J = 2.20 Hz, 1 H) 3.57 (s, 3 H) 3.15 (s, 3 

20 H). MS (ESJH) m/z 412 (M+H)+. 

Example 333 

4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(pyridin-3-ylmethyl)benzenesul.fonami.de 

Example 333a 

25 3-bromo-4-fluoro-N-(pyridin-3-y]methyl)benzenesulfonamidc 

Example 333a was prepared according to the procedure used for the preparation of 

Example 305a, substituting pyridin-3-ylmethanami.ne for indoline. The crude product was 

purified by crystallization from ethyl acetate/ethyl ether to afford title compound 

Example 333b 

30 3-brorao-4-(cyclopropyJmethoxy)-N-(pyridin-3-yimcthyl)bcnzenesulfonamidc 

Example 333b was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H-pyran-4-ol and 

substituting Example 333a for Example 2a to afford the title compound. 

Example 333c 
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4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-l-tosyl-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)-N-(pyridin-3-ylmethyl)benzenesulfonamide 

Example 333c was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 333b for Example 6b to afford the title compound. 

5 Example 333d 

4-(cyclopropylm.ethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-N-

(pyridin-3-yimethyl)benzenesulfonamide 

Example 333d was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 333c for Example 6c, and and purified by Preparative 

10 HPLC (CIS, 10-100 % acetonitrile in 0.1 % TEA/water) to provide the TFA salt of the title 

compound. *H NMR (300 MHz, DMSCM6) ppm. 12.03 (s, 1 H) 8.55 (s, 2 EI) 8.17 (t, J = 

6.44 EIz, 1 EI) 7.88 (d, J = 7.80 Hz, I H) 7.70 - 7.76 (m, 2 H) 7.50 (dd, ,/= 7.12, 4.75 Hz, 1 

H) 7.27 - 7.32 (m, 2 H) 7.20 - 7.26 (m, 1 H) 6.10 - 6.16 (m, 1 H)4.ll (d,./ = 6.44 Hz, 2 H) 

3.95 (d, J — 6.78 Hz, 2 H) 3.58 (s, 3 H) 1.03 -1.J9(m, 1 H) 0.44-0.52 (m, 2 El) 0.24 - 0.31 

15 (m, 2 H). MS (ESH) m/z 465.0 [M+H]+. 

Example 334 

4-[4-(cyclopropylmethoxy)-3'-fluorobiphcnyl-3-yl]-6-mcthyl-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-onc 

Exampie 334a 

20 4-(5-bromo-2-(cyclopropylmethoxy)phenyl)-6-methyI-l-tosyl-lH-pyrrolo[2,3-c]pyridin-

7(6H)-one 

Exampie 334a was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 314a for Example 6b to afford the title compound. 

Example 334b 

25 4-(4-(cyclopropylmethoxy)-3'-fiuorobiphenyl-3-yl)-6-methyl-]-tosyl-l H-pyrrolo[2,3-

c]pyridin-7(6H)-onc 

Example 334b was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 334a for Example 6b and substituting (3-

fluorophenyl)boron.ic acid for Example 6a to afford the title compound. 

30 Example 334c 

4-(4-(cyclopropylmcthoxy)-3'-fluorobiphenyl-3-yl)-6-methyl-lIi-pyrrolo[2,3-cjpyridin-

7(6H)-one 

Example 334c was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 334b for Example 6c to afford the title compound. !H 
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NMR (300 MHz, DMSO-ds) ppm 0.22 - 0.28 (m, 2 H) 0.42 - 0.49 (m, 2 H) 1.03-1.14 (m, 

1 H) 3.58 (s, 3 H) 3.90 (d,,/= 6.78 Hz, 2 H) 6.17 (t, J = 2.71, 2.03 Hz, 1 H) 7.09 - 7.20 (m, 2 

H) 7.27 (t, J - 3.05 Hz, 1 H) 7.34 (s, 1 H) 7.42 - 7.55 (m, 3 H) 7.62 - 7.69 (m, 2 H) 11.98 (brs, 

1 H). MS (ESH) m/z 389 [M+H]". 

5 Example 335 

4-{2-[(4-fluorophenyl)ammo]-5-[(methylsulfonyl)methyl]phenyl}-6-methyl-l,6-dihydro-7H~ 

pyrrolo [2,3 -c]py ri din-7-on e 

Example 335a 

4-(2-amino-5-((methylsulfonyl)mcthyl)pheny])-6-methy]-l-tosyl-lH-pyTrolo[2,3-c]pyridin-

10 7(6H)-onc 

Example 335a was prepared according to the procedure used for the preparation of 

Example 4a, substituting Example 328c for Example 7c to provide the title compound. 

Example 335b 

4-(2-((4-fluorophenyl)amino)-5-((methylsulfonyl)mcthyl)phefiyl)~6-metbyl-l-f:osyl-IH-

15 pyrrolo[2,3-c]pyridin-7(6H)-one 

4-Bromofluorobenzcne (0.027 mL, 0.25 mmol), Example 335a (0.100 g, 0.206 mmol), 

palladium(II) acetate (J.849 mg, 8.24 tumol), dicyclohexyl(2\4^6Mri.isopropyl-[l,f-

biphenyl]-2-yl)phosphine (7.85 mg, 0.016 mmol), and cesium carbonate (0.094 g, 0.29 mmoi) 

were suspended in toluene (1.37 mL) and t-butanol (0.69 mL). The reaction mixture was 

20 heated at 150 °C for 30 minutes under microwave conditions. The reaction mixture was 

filtered through a 2.5g Celite column and rinsed thoroughly with ethyl acetate. The filtrate 

was washed with saturated aqueous sodium chloride, dried over anhydrous magnesium 

sulfate and mercaptopropyl silica gel, filtered, and concentrated. The residue was purified by 

flash chromatography (silica gel, 0-4% methanol/dichloromethane gradient) to provide the 

25 title compound. 

Example 335c 

4_{2-[(4-fluorophenyI)amino]-5-[(methylsulfonyl)methyl]phenyl}-6-methyl-i,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 335c was prepared according to the procedure used for the preparation of 

30 Example 4b, substituting Example 335b for Example 4a to provide the title compound. lH 

NMR (500 MHz, DMSCM6) 8 ppm 11.99 (bs, 1H), 7.32 (d, J = 2.1 Hz, 1EI), 7.25 (dd, J = 8.3, 

2.0 Hz, IH), 7.18 - 7.23 (m, 4H), 6.97 - 7.07 (m, 4H), 6.06 (t, J = 2.0 Hz, IH), 4.40 (bs, 2H), 

3.53 (s, 3H), 2.91 (s, 3H). MS (ESH) m/z 426.2 (M+H)+ 

Example 336 
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[4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7~dibydro-lH-pyrrolo[2,3~c]pyridin-4-

yl)phenyl]acetonitrile 

A mixture of Example 314b (100 mg, 0.190 mmol), 4-(4,4,5,5~tetramethyl-l,3,2-

dioxaborolan-2-yl)isoxazoie (44.4 mg, 0.228 mmol), [1,1'-bi.s(diphenylphosphino)ferrocene]-

5 dichloropalladium (11), complex with dichloromethane (1:1) (15.5 mg, 0.019 mmol), and 

potassium fluoride (44.1 mg, 0.758 mmol) in dimethylsulfoxide (1.9 mL) and water (0.75 mL) 

was purged with nitrogen gas and heated under microwave conditions at 130 °C at for 1.5 

hours. The mixture was then treated with 1 mL 4N NaOH and stirred at ambient temperature 

for 2 hours. The reaction mixture was partitioned between water and ethyl acetate, and the 

10 aqueous layers was extracted with ethyl acetate. The combined organic phases were washed 

with water (2X), saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

and filtered. The filtrate was conccntrated and the residue was purified by flash 

chromatography (silica gel, 0-8% methanoi/dichioromethane gradient) to give the title 

compound (30 mg, 48% yield). *H NMR (300 MHz, DMSO-sk) 8 ppm 12.00 (s, 1H), 12.00 (s, 

15 IH), 7.32 (d, J= 2.4 Hz, IH), 7.34 - 7.25 (m, 4H), 7.30 - 7.25 (m, 3H), 7.10 (d, J= 8.4 EIz, 

IH), 7.10 (d,.7= 8.4 Hz, IH), 6.14 (dd, J = 2.6, 2.2 Hz, IH), 6.14 (dd, J= 2.6, 2.2 Hz, IH), 

3.99 (s, 2H), 3.99 (s, 2H), 3.84 (d, J= 6.7 Hz, 2H), 3.84 (d, J =6.7 Hz, 2.H), 3.56 (s, 3H), 

3.56 (s,3H), 1.11 - 1.02 (m, IH), 1.12-1.02 (m, JH), 0.48 - 0.39 (m, 2H), 0.49-0.35 (m, 

2H), 0.31 - 0.18 (m, 2H), 0.26 - 0.19 (m, 2H). MS (ESEK) m/z 334.1 (M+H)'. 

20 Example 337 

N-{4-(2,4-difluorophenoxy)-3-[2-(hydroxymethyl)-6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl]phenyl} ethanesulfonamide 

Example 337a 

ethyl 4-(5-amino-2-(2,4-difluorophenoxy)phenyl)-l-benzyi-6-methyl-7-oxo-6,7-dihydro-lH-

25 pyrrolo[2,3-c]pyridine-2-carboxyIate 

Example 337a was prepared according to the procedure used for the preparation of 

Example 138a, substituting Example 70e for 2-bromo- l-fluoro-4-(methylsuifonyl)benzene, 

and Example 148c for Example 6a, respectively, to provide the title compound. 

Example 337b 

30 ethyl l-benzyl-4-(2-(2,4-difluorophenoxy)-5-(N-(ethylsuIfonyl)ethylsulfonamido)phenyl)-6-

methyl-7-oxo-6,7-dihydro-IH-pyrrolo[2,3-c]pyridine-2-carboxylate 

Example 337b was prepared according to the procedure used for the preparation of 

Example 320f, substituting Example 337a for Example 320c, to provide the title compound. 

Example 337c 
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ethyl 4-(2-(2,4-dif]uorophcnoxy)-5-(N-(ethyl.sulfonyl)ethylsulfonamido)phcnyl)-6-methyl-7-

oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridi.ne-2-carboxylate 

Example 337c was prepared according to the procedure used for the preparation of 

Example 70j, substituting Exampie 337b for Example 70i, to provide the title compound. 

5 Example 337d 

4-(2-(2,4-difluorophenoxy)-5-(ethylsulfonamido)ph.enyi)-6-methyl-7-oxo-6,7-dihydro-lH-

pyrro!o[2,3-c]pyridine-2-carboxylic acid 

Example 337d was prepared according to the procedure used for the preparation of 

Example 70k, substituting Example 337c for Example 70j, to provide the title compound. 

10 Example 337e 

N-{4-(2,4-difluorophenoxy)-3-[2-(hydroxymethyl)-6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3~c]pyridin-4-y]]phenyl} ethanesulfonamide 

Example 337d (0.060 g, 0.12 mmol) in tetrahydrofuran (5 mL) was treated with 1.0 N 

borane (0.119 mL, 0.119 mmol). The reaction mixture was heated at 60 °C for 2 hours. The 

15 reaction mixture was partitioned between water and ethyl acetate. The organic layer was 

extracted with additional ethyl acetate twice. The combined organic layer were washed with 

saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was purified by reverse phase HPLC (C18, 10-100% acetonitrile in 

0 i% -pF A/water) t0 gjvc title product. (0.035 g, 60%o yield). 1H NMR (500 MHz, DMSO-

20 d$) S ppm .11.81 (ss 1H), 9.78 (s, IH), 7.33-7.39 (m, 2E1), 7.28 (s, 1E1), 7.20 (dd, J - 8.7, 2.59 

Hz, IH), 6.97-7.08 (m, 2EI), 6.91 (d, J = 8.85 Hz, IH), 6.15 (d, J = 2.14 Hz, 1.H), 4.50 (s, 2H), 

3.52 (s, 3EI), 3.10 (q, J - 7.32 Hz, 2H), 1.23 (t, J - 7.32 Hz, 3H). MS (ESI+) m/z 490.2 

(M+H)1'. 

Example 338 

25 N-[4-(2,4-d.ifluorophenoxy)-3-{6-methyl-2-[(4-methylpiperazin-l-yl)carbonyl]-7-oxo-6,7-

dihydro-lH-pyrroIo[2,3-c]pyridin-4-yl}phenyl]ethanesulfonamide 

Example 338a 

4-(2-(2,4-difluorophenoxy)-5-(ethylsulfonamido)phenyl)-6-methyl-7-oxo-6,7-dihydro-lEI-

pyrrolo[2,3-c]pyridine-2-carbonyl chloride 

30 Example 338a was prepared according to the procedure used for the preparation of 

Example 13a, substituting Example 337d for Example 10, to provide the title compound. 

Example 338b 

N-[4-(2,4-difTuorophenoxy)-3-{6-methyl~2~[(4-methylpiperazin-l-yl)carbonyl]-7-oxo-6,7-

dihydro-lH-pyrrolo[2.,3-c]pyridin-4-yr} phenyl] ethanesulfonamide 
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Example 338b was prepared according to the procedure used for the preparation of 

Example 13b, substituting Example 338a for Example 13a, and 1-methylpiperazine for 

ethylamine, respectively, to provide the TEA salt of the title compound. lH NMR (500 MHz, 

DMSO- d6) 8 ppm 12.53 (s, IH), 10.14 (brs, 1H),9.81 (s, IH), 7.34-7.40 (m, 3H), 7.20 (dd, J 

5 - 8.85,2.75 Hz, IH), 7.06-7.12 (m, IH), 6.98-7.04 (m, IH), 6.93 (d, J = 8.54 Hz, IH), 6.53 

(d, J = 2.14 Hz, IH), 3.55 (s, 3H), 3.02-3.43 (m, 6H), 2.84 (s, 3H), 1.24 (t, J = 7.32 Hz, 3EI). 

MS (ESI+) m/z 586.2 (M+H)1. 

Example 339 

N-[4-(2,4-difluorophenoxy)-3-{6-methyj-2-[(4-methyIpiperazin-l-yl)methyl]-7-oxo-6,7-

10 dihydro-lH-pyrro]o[2,3-c]pyridin-4-y]}pheny]]ethanesulfonamide 

Example 339 was prepared according to the procedure used for the preparation of 

Example 337c, substituting Example 338b for Example 337d, to provide the TFA salt of the 

title compound. ]H NMR (500 MHz, DMSO- d&) 8 ppm 12.01 (s, IH), 9.80 (s, IH), 7.34-7.39 

(m, 2H), 7.31 (s, IH), 7.19 (dd, J = 8.85, 2.75 Hz, IH), 7.05-7.11 (m, IH), 6.98-7.04 (m, IH), 

15 6.91 (d, J = 8.85 Hz, IH), 6.19 (d, J = 2.14 Hz, IH), 3.75 (s, 2H), 3.11 (q, J = 7.32 Hz, 2H), 

2.95 (br s, 2H), 2.76 (s, 3H), 2.35 (br s, 2H), 1.24 (t, J = 7.32 Hz, 3H). MS (ESI+) m/z 572.0 

(M+H y. 
Example 340 

4-[2-(cyciopropylmethoxy)-5~(l,2,3,6-tetrahydropyridin-4-yl)phenyl]-6-methyi-l,6-dihydro-

20 7H-pyrrolo[2,3-c]pyridin-7-one 

Example 325 (100 mg, 0.210 mmol) in 2 mL dichloromethane was treated with 1 mL 

trifluoroacetic acid. The mixture was stirred at ambient temperature for 2 hours. The solvent 

was evaporated. The residue was treated with saturated aqueous sodium carbonate solution 

and then extracted with ethyl acetate (4X). The organic phase was dried over anhydrous 

25 magnesium sulfate, filtered, and concentrated to give the title compound (26 mg, 32.9% 

yield). *H NMR (300 MHz, DMSO-flfe) 5 ppm 11.94 (s, IH), 7.37-7.31 (m, IH),7.25 (dd, J 
= 5.3, 3.0 Hz, 2H), 7.18 (d,.7=2.2 Hz, IH), 7.13 (dd,/= 8.4,2.3 Hz, IH), 7.00 (d,.7=8.4 

Hz, IH), 6.12 (m, 2H), 3.80 (d, J= 6.7 Hz, 2H), 3.56 (s, 3H), 3.09 (d, ,/= 12.1 Hz, 2H), 2.73 

-2.53 (ra, 2H), 1-76 (d, J= 11.0 Hz, IH), 1.55 (qd,,/ = 12.4, 3.8 Hz, 2H), 1.12-1.01 (m, 

30 IH), 0.49 - 0.38 (m, 2H), 0.25 - 0.17 (m, 2H). MS ((DCI+) m/z 376.5 (M+H)1". 

Example 341 

N-[4~(2,4-difluoropbenoxy)-3-(6-methyl-7-oxo~6,7-dihydro-lH~pyrrolo[2,3-c]pyridin-4-

yl)phenyI]-N-(2-methoxycth.yl)ethanesulfonamide 
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To a 4 mL vial was added (azidocarbonyl) dipiperidinc (A.DDP) (25.9 mg, 0.102 

mmoi) in anhydrous toluene. The vial was introduced into a dry box and tributylphosphine 

(41.5 mg, 3 eq, 0.205 mmoi) was added to the vial. This mixture was shaken until the 

solution turned clear. To this solution was added a solution of 2-methoxycthanol in 

5 anhydrous tetrahydrofuran (1.2 equivalents, 0.082 mmoi, 6.24 mg). This mixture was stirred 

for 10 minutes at ambient temperature. To this mixture was added a solution of Example 36c 

(0.068mmol, 31.4 mg) in anhydrous toluene/anhydrous tetrahydrofuran (1:1 v/v) (1 mL). The 

reaction mixture was stirred at room temperature overnight in the dry box. The reaction 

mixture was concentrated to dryness and the residue purified by reverse phase HPLC (C.18, 

10 10-100% acetonitrilc in 0.1% TFA/water) to provide the title compound. (4.24%, 1.5 mg). lH 

NMR (400 MHz, DMSO d(JD20) 5 ppm 7.49 (d, >2.75 Hz, 1 H), 7.38 -7.43 (m, 1 H), 7.37 

(d, >2.75 Hz, 1 H), 7.35 - 7.36 (m, 1 H), 7.34 (d, >2.75 Hz, 1 H), 7.22 - 7.27 (m, 1 H), 7.05 

- 7.11 (m, 1 H), 6.87 (d, >8.54 Hz, 1 H), 6.30 (d, >2.75 Hz, 1 H), 3.78 - 3.81 (m, 2 H), 3.57 

(s, 3 H), 3.37 (t, >5.65 Hz, 2 H), 3.20 (s, 3 H), 3.16 (t, >7.32 Hz, 2 H), 1.26 (t, >7.48 Hz, 3 

15 H). ESI+ m/z= 518.0 (M+H)"1". 

Exampie 342 

N-[4-(2,4-dif3uorophcnoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-.lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]-N-(pyridin-2-ylmethyl)ethanesulfonamide 

Example 342 was prepared according to the procedure used for the preparation of 

20 Example 341, substituting pyridin-2-ylmethanoi for 2-methoxyethanol, to provide the TEA 

salt of the title compound. lH NMR (400 MHz, DMSO d6/D20) 5 ppm 8.60 (d, >4.58 Hz, 1 

H), 8.07 (t, >7.78 Hz, 1 H), 7.70 (d, >7.93 Hz, 1 H), 7.56 (d, >2.44 Hz, 1 H), 7.53 (dd, 

>7.02,5.80 Hz, 1 H), 7.45 (dd, >8.85, 2.75 Hz, 1 H), 7.35 - 7.41 (m, 1 H), 7.33 (d,>2.75 

Hz, 1 EI), 7.29 (s, 1 H), 7.17 - 7.23 (m, 1 H), 7.03 - 7.09 (m, 1 H),6.81 (d, >8.85 Hz, 1 H), 

25 6.17 (d, >2.75 Hz, 1 H), 5.10 (s, 2 H), 3.56 (s, 3 H), 3.33 (q,>7.43 Hz, 2 H), 1.31 (t, >7.32 

Hz, 3 H). ESE" m/z= 551.0 (M+H)+. 

Example 343 

N-(cyciopropylmcthyl)~N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)phenyl]ethancsulfonamide 

30 Example 343 was prepared according to the procedure used for the preparation of 

Example 341, substituting cyclopropyimethanol for 2-methoxyethanol, to provide the title 

compound. }H NMR (400 MHz, DMSO c/6/D20) 5 ppm 7.51 (d,>2.44 Hz, 1 H), 7.36-7.42 

(m, 2 H), 7.35 (s, 1 H), 7.34 (d, >2.75 Hz, 1 H), 7.20 -7.27 (m, 1 H), 7.04 - 7.10 (m, 1 H), 

6.88 (d, >8.85 Hz, 1 H), 6.29 (d, >2.75 Hz, 1 H), 3.57 (s, 3 H), 3.52 (d, >7.02 Hz, 2 EI), 
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3.12-3.18 (m, 2 H), 1.26 (t, J=7.32 Hz, 3 H), 0.83 - 0.93 (m, 1 H), 0.40 - 0.45 (m, 2 H), 0.08 

- 0.13 (m, 2 H). ESI! m/z= 514.0 (M+H)"1 . 

Example 344 

N~[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

5 yl)phenyl]-N-[2-(2-oxopyrrolidin-l-yl)ethyl]ethancsulfonamide 

Example 344 was prepared according to the procedure used for the preparation of 

Example 341, substituting l-(2-hydroxyethyl)pyrrolidin-2~one for 2-methoxyethanol. to 

provide the title compound. 1H NMR (400 MHz, DMSO ^6/D20) 5 ppm 7.50 (U ,>2.44 Hz, 

1 EI), 7.38 - 7.43 (m, 2 H), 7.37 (s, 1 H), 7.33 (d, ,7=2.75 Hz, 1 H), 7.22 - 7.28 (m, 1 H), 7.05 -

10 7.11 (m, 1 H), 6.84 (d,.7=8.54 Hz, 1 H), 6.34 (d, .7-2.75 Hz, 1 H), 3.83 (t, .7-5.65 Hz, 2 H), 

3.58 (s, 3 H), 3.27 -3.32 (m, 4 EI), 3.14 (q, >7.32 Hz, 2 H), 2.11 (t, .7-8.09 Hz, 2 H), 1.74-

1.82 (m, 2 H), 1.25 (t, ,7-7.32 Hz, 3 H). ESE m/z= 571.1 (M+H)h. 

Example 345 

N-[4-(2,4-difl.uorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

15 yl)pheny]]-N-(tetrahydrofuran-2-ylmethyi)ethanesulfonamide 

Example 345 was prepared according to the procedure used for the preparation of 

Exampie 341, substituting (tctrahydrofuran-2-yl)meth.anol for 2-methoxyethanol, to provide 

the title compound. 1H NMR (400 MHz, DMSO dxJDjO) 6 ppm 7.51 (d, .7=275 EIz, 1 IT), 

7.37 -7.43 (m, 2 H), 7.36 (s, 1 EI), 7.34 (d, .7=2.75 Hz, .1 H), 7.21 -7.27 (m, 1 EI), 7.04 - 7.11 

20 (m, 1 H), 6.86 (d, .7=8.85 Hz, 1 H),6.31 (d, ,7=2.75 Hz, 1 H), 3.78 - 3,84 (m, 1 H), 3.58 -3.70 

(m, 4 H), 3.57 (s, 3 H), 3.13-3.19 (m,2 H), 1.73 - 1.93 (m, 3 H), 1.51 - 1.59 (m, 1 H), 1.25 (t, 

.7-7,32 Hz, 3 H). ESfm/z= 544.0 (M+H)'. 

Example 346 

N-[4-(2,4-difluorophenoxy)-3-(6-metbyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

25 yl)phenyl]-N-(3,3,3-trifluoropropyl)ethancsulfonamide 

Example 346 was prepared according to the procedure used for the preparation of 

Exampie 341, substituting 3,3,3-trifluoropropan-1 -oi for 2-methoxyethanol, to provide the 

title compound. [H NMR (400 MHz, DMS0~^/D20) 5 ppm 7.54 (d, .7-2.75 Hz, 1 H), 7.31 -

7.44 (m, 4 H), 7.23 ~ 7.30 (m, 1 H), 7.05 - 7.1.1. (m, 1 H), 6.89 (d, .7-8,54 Hz, 1 H), 6.31 (d, 

30 7=275 Hz, 1 H), 3.93 - 3.98 (m; 2 H), 3.57 (s, 3 H), 3.18 (q, .7=7.32 Hz, 2 H), 2.41 - 2.51 (m, 

2 H), 1.25 (t, ,7=7.32 Hz, 3 H). ESI"1 m/z- 556.0(M+H)+. 

Example 347 

4-(cyclopropylmethoxy)-N-(4-fluorophenyl)-3-(6-m.ethyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyri.din-4-yl)benzenesulfonamide 

268 



WO 2013/097601 PCT/CN20.12/086357 

Example 347a 

3-bromo-4-fluoro-N-(4-fluorophenyl)benzenesulfonamide 

Example 347a was prepared according to the procedure used for the preparation of 

Example 305a, substituting 4-fluoroaniline for indoline. The crude product was purified by 

5 flash chromatography (silica gel, 10% ethyl acetate in heptane) to afford title compound 

Example 347b 

3-bromo-4-(cyc]opropy]methoxy)-N-(4-fliiorophenyl)benzenesulfonamide 

Example 347b was prepared according to the procedure used for the preparation of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H-pyran-4-ol and 

10 substituting Example 347a for Example 2a to afford the title compound. 

Example 347c 

4-(cyclopropylmethoxy)-N-(4-fluorophenyl)-3-(6-mcthyl-7-oxo-l-tosyl-6,7-dih.ydro-lEE 

pyrrolo[2,3-c]pyridin-4-yl)benzenesulfonamide 

Example 347c was prepared according to the procedure used for the preparation of 

15 Example 6c, substituting Exampie 347b for Example 6b to afford the title compound. 

Example 347d 

4-(cycIopropyimethoxy)-N-(4-fluorophenyl)-3-(6-methyl-7-oxo~6,7-dihydro-lH-pyrrolo[2,3-

cjpyridin-4-yl)benzenesulfonamide 

Example 347d was prepared according to the procedure used for the preparation of 

20 Example 6d, substituting Example 347c for Example 6c to afford the title compound. ]H 

NMR (300 MHz, DMSO-4) ppm 12.04 (s, 1 H) 10.07 (s, I H) 7.60 - 7.68 (m, 2 H) 7.23 -

7.31 (m, 2 H) 7.20 (d, J = 9.16 EIz, 1 H) 7.12 (d,,/ = 6.78 Hz, 4 H) 5.88 - 5.95 (m, 1 H) 3.92 

(d, J = 6.78 Hz, 2 H) 3.55 (s, 3 H) 1.02- 1.J7 (m, 1 H) 0.43 - 0.50 (m, 2 H) 0.22 - 0.30 (m, 2 

H). MS (ESH) m/z 468.1 [M+H]1". 

25 Example 348 

4-[2-(cyclopropylmcthoxy)-5-(6-fluoropyridin-3-yl)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one 

Example 348a 

4-(2-(cyclopropylmethoxy)-5-(6-fluoropyridin~3-yl)phcnyl)-6-methyl-l-tosyl-lH-

30 pyrrolo[2,3-c]pyridin-7(6H)-onc 

Example 348a was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 334a for Example 6b and substituting (6-fluoropyridin-3-

yl)boronic acid for Example 6a. to afford the title compound. 

Example 348b 
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4-(2-(cyclopropylmethoxy)-5-(6-fluoropyridin-3-yj.)phenyl)-6-methyl-lH-pyrrolo[2,3-

c]pyridin-7(6H)-one 

Example 348b was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 348a for Example 6c to afford the title compound.. !H 

5 NMR (300 MHz, DMSO-tffe) ppm 0.21 - 0.28 (m, 2 H) 0.41 - 0.49 (m, 2 H) 1.03 - 1.15 (m, 

1 H) 3.57 (s, 3 H) 3.91 (d, J = 6.78 Hz, 2 EI) 6.17 (t= 2.71, 2.03 Hz, 1 H) 7.17 - 7.28 (m, 3 

H) 733 (s, 1 H) 7.63 - 7.69 (m, 2 H) 8.23 - 8.32 (m, 1 H) 8.54 (d,./ = 2.37 Hz, 1 H) 11.95 (brs, 

1 EI). MS (ESH-) m/z 390 [M+Hf. 

Example 349 

10 N-[4-(2,4-difluorophenoxy)-3-(3-formyl-6-methyI-7-oxo-697-dihydro-lH-pyrrolo[293-

c]pyridin-4-yl)phcnyl]ethanesulfonamide 

Example 349a 

4-bromo-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

A mixture of Example 1 e (7 g, 18.36 mrnol) and lithium hydroxide monohydrate 

15 (3.08 g, 73.4 mmol) in tetrahydrofuran (50 mL) and water (20 ml,) was heated at 80 °C 

overnight. After cooling to ambient temperature, the reaction mixture was poured into 300 

mL of water. The resulting solid was collected by vacuum filtration to give the title 

compound (3.92 g, 17.26 mmol, 94% yield). 

Example 349b 

20 4-bromo-6-methyl-l-((2-(trimethyisilyl)ethoxy)methyl)-lEI-pyrrolo[2,3-c]pyridin-7(6H)-one 

Exampie 349a (3.92 g, 17.26 mmol) in tetrahydrofuran (100 mL) was treated with 

60%> sodium hydride (1.036 g, 25.9 mmol). The reaction was stirred at ambient temperature 

for 10 minutes. To this solution was added (2-(chloromethoxy)cthyl)trimethyisilane (4.58 mL, 

25.9 mmol). The reaction mixture was stirred overnight. The resulting solid was filtered off, 

25 and the filtrate was concentrated. The residue was purified by flash chromatography (silica 

gel, 20%o ethyl acetatc in hclptanes) to give the title compound (5.84 g, 95%. yield). 

Example 349c 

443romo-6~methyl-7-oxo-l-((2-(trimethylsi!yl)ethoxy)methyl)-6,7-dihydro-!H-pyrrolo[2,3-

c]pyridinc-3-carbaj.dehyde 

30 Example 349b (3.92 g, 17.3 mmol) in dimethylformamide (1.5 mL) was treated with 

phosphorus oxychloride (9.66 mL, 104 mmol) dropwise at 0 °C. After the addition was 

complete, the solution was heated at 80 °C for 6 hours. After cooling to ambient temperature, 

the reaction mixture was partitioned, between water and ethyl acetate. The organic layer was 

extracted with additional ethyl acetate twice. The combined organic layers were washed with 
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saturated aqueous sodium ehioride, dried over anhydrous magnesium, sulfate, filtered, and 

concentrated. The residue was purified by flash chromatography (silica gel, 50-100% ethyl 

acetate/heptanes) to give the title compound (1.35 g, 20.3% yield). 

Example 349d 

5 4-(5-amino-2-(2,4-diflu.orophenoxy)phenyl)-6-mcthyl-7-oxo-l-((2-

(trimethylsilyi)ethoxy)methy])-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-3-carbaldehyde 

Example 349d was prepared according to the procedure used for the preparation of 

Example 138a, substituting Example 349c for 2-bromo-l-fiuoro-4-(methylsulfonyl)benzene, 

and Example 148c for Example 6a, respectively, to provide the title compound. After 

10 aqueous workup, the crude product was used for the next reaction without purification. 

Example 349e 

N-[4-(2,4-difluorophenoxy)-3-(3-formyl-6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-

c]pyridin-4-yl)phenyI]ethanesuifonamide 

A mixture of Example 349d (0.5 g, 0.951 mmol), ethanesulfonyl chloride (0.226 mL, 

15 2.38 mmol) and triethyiamine (0.817 mL, 5.71 mmol) in dichloromethane (1.0 mL) was 

stiiTcd. at ambient temperature for 2 hours. The solvent was evaporated under reduced 

pressure, and the residue was treated with dichloromethane (3 mL) and trifluoroacetic acid (3 

mL). The reaction mixture was stirred at ambient temperature for 3 hours. The solvent was 

removed under reduced pressure, and the residue was treated with dixoane (10 mL) and 2.0 N 

20 NaOH (5 mL). The reaction mixture was heated at 90 °C for 2 hours. After cooling to 

ambient temperature, the reaction mixture was partitioned between water and ethyl acetate. 

The organic layer was extracted with additional ethyl acetate twice. The combined organic 

layers were washed with saturated aqueous sodium chloridc, dried over anhydrous 

magnesium sulfate, filtered, and concentrated. The residue was purified by flash 

25 chromatography (silica gel, ethyl acetate) to give the title compound (0.42 g, 0.862 mmol, 

91% yield). lR NMR (500 MHz, DMSO-d6) <5 ppm. 13.07 (s, IH), 9.78 (s, JH), 9.40, (s, IH), 

7.99 (d, J = 3.36 Hz, IH), 7.38 (s, 1H), 7.23-7.31 (m, 3H), 6.89-6.97 (m, 3H), 3.55 (s, 3H), 

3.10 (q, J - 7.32 Hz, 2H),1.21 (t, J - 7.32 Hz, 3H). MS (ESI+) m/z 488.0 (M+H)'. 

Example 350 

30 N-{4-(2,4-difluorophenoxy)-3-[6-mcthy]-3-(morpholin-4-ylmethyl)-7-oxo-6,7-dihyd.ro-lH-

pyrrolo[2,3-c]pyridin-4-yl]pheny!} ethanesulfonamide 

A mixture of Example 349c (0.04 g, 0.082 mmol), morpholine (0.014 g, 0.164 mmol), 

and sodium triacetoxyhydroborate (0.035 g, 0.164 mmol) in 1,2-dichloroethane (2 mL) was 

stirred at ambient temperature overnight. The solvent was evaporated under reduced pressre, 
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and the residue was purified by reverse phase HPLC (C18, 10-100% acetonitrile in 0.1% 

TF A/water) to give the TFA salt of the title compound (0.035 g, 0.052 mmol, 63.4%o yield). 
lH NMR (500 MHz, DMSO-dfe) 5 ppm 12.59 (s, IH), 9.86 (s, IH), 9.58, (s, IH), 7.56 (s, IH), 

7.26-7.38 (m, 4H), 7.00-7.09 (m, 2H), 6.93 (d, J = 8.85 Hz, IH), 4.23-4.29 (m, IH), 3.75-3.81 

5 (m, 3H), 3.52 (s, 3H), 3.16 (q, J = 7.32 Hz, 2H), 2.37-2.71 (m 4H), 1.24 (t, J - 7.32 Hz, 3H). 

MS (ESH) m/z 558.9 (M+H)'. 

Example 351 

N-[4~(2,4-difhiorophenoxy)-3-{6-methyl-3-[(4-methylpiperazin-l-yl)methy]]-7-oxo~6,7-

dihydro-lH-pyrroIo[2.3-ejpyridin-4-yl}phenyl]ethanesulfonamide 

10 Example 351 was prepared according to the procedure used for the preparation of 

Example 350, substituting 1-methylpiperazine for morpholine, to provide the TFA salt of the 

title compound. !H NMR (500 MHz, DMSO-d6) 5 ppm 12.El (s, IH), 9.86 (s, IH), 9.58, (s, 

1H), 7.29-7.35 (m, 2H), 7.20-7.22 (m, 2H), 7.11 (s, IH), 6.97-7.06 (m, 2H), 6.91 (d, J = 9.46 

EIz, IH), 3.85 (br s, 4H), 3.48 (s, 3H), 3.12-3.40 (ra, 4H), 2.69 (s, 3H), 1.25 (t, J = 7.32 Hz, 

15 3H). MS (ESH) m/z 571.9 (M+H)T. 

Example 352 

4-{2-[(cyclopropyimethyl)amino]phenyl} -6-methyl- l,6-dihydro-7H-pyrroio[2,3-c]pyridin-7-

one 

Example 352a 

20 2-bromo-N-(cyclopropylmcthyl)aniline 

A solution of 2-bromoaniiine (1.720 g, 10.00 mmol), cyclopropanecarbaldehyde 

(0.374 mL, 5.00 mmol), and acetic acid (2.86 mL, 50.0 mmol) in dichloromethane (50 mL) 

was heated at 50 °C for 1 hour. The solution was cooled in an ice bath and sodium 

triacetoxyborohydride (2.119 g, 10.00 mmol) was added. This mixture was stirred for 2 

25 hours while warming to ambient temperature and then partitioned between saturated sodium 

bicarbonate solution (100 mL) and ethyl acetate (100 mL). The organic layer was dried over 

anhydrous sodium sulfate, filtered, and conccntrated. The residue was purified by flash 

column chromatography (silica gel, 0-10%. ethyl acetate in heptane) to provide the title 

compound (1.05 g, 93% yield). 

30 Example 352b 

4-(2-((cyclopropylmethyl)amin.o)phenyl)-6-methyl-l-tosyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-

one 

Example 352b was prepared according to the procedure used for the preparation of 

Example 4a, substituting Example 352a for Example 7c with the exception that the reaction 
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mixture was heated at 90 °C for 2.5 hours and the material was purified hy flash column 

chromatography (silica gel, 0-5% methanol in dichloromethane) to provide the title 

compound. 

Example 352c 

5 4-{2-[(cyclopropylmetliyl)amino]phenyl}-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-cJpyridin-7-

one 

Example 352c was prepared according to the procedure used for the preparation of 

Example 4b, substituting Example 352b for Example 4a with the exception that the reaction 

was heated at 90 °C for 2.5 hours and the material was purified by flash column 

J 0 chromatography (silica gel, 0-5% methanol in dichloromethane) to provide the title 

compound. lH NMR (400 MHz, CDCh) 6 ppm 10.99 (s, IH) 7.24-7.31 (m, 2H) 7.15 (dd, J 

- 7.32, 1.53 EIz, IH) 6.97 (s, IH) 6.70-6.78 (m, 2H) 6.20-6.25 (m, JH) 3.99 (s, IH) 3.73 (s, 

3H) 2.97 (d, J = 6.41 Hz, 2H) 0.90-1.02 (m, IH) 0.38-0.45 (m, 2E1) 0.09-0.15 (m, 2H). MS 
/ro r i \ __ /_ o r\A A A I TJ\ (nai-r) m/z, Zyl.Kj {iVi-rti) . 

15 Example 353 

4'-(cyclopropylmethoxy)-3'-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)biph eny 1 -3 -carbon itrilc 

Example 353a 

4,-(cyclopropyimethoxy)-3'-(6-methyl-7-oxo-i-tosyl-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-

20 4-yi)biphenyl-3-carbonitrile 

Example 353a was prepared according to the procedure used for the preparation of 

Example 6c, substituting Example 334a for Example 6b and substituting (3~ 

cyanophenyl)boronic acid for Example 6a to afford the title compound. 

Example 353b 

25 4,-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)biphenyl-3-carbonitrilc 

Example 353b was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 353a for Example 6c to afford the title compound. ]H 

NMR (300 MHz, DMSO~d6) ppm 0.21 - 0.28 (m, 2 EI) 0.41 - 0.49 (m, 2 H) 1.00 - E15 (m, 

30 1 H) 3.58 (s, 3 H) 3.91 (d, J = 6.78 EIz, 2 H) 6.17 (t, J = 2.03 Hz, 1 H) 7.20 (d, J = 8.48 Hz, 

1 H) 7.26 (t, J = 2.71 Hz, 1 H) 7.33 (s, 1 H) 7.63 (t,./ = 7.80 Hz, 1 EI) 7.67 - 7.79 (m, 3 H) 

8.03 (d, J - 8.14 Hz, I H) 8.16 (t, J= 1.70 Hz, 1 EI) IE94(brs, 1 H). MS (ESI+) m/z 396 

[M+H]'. 

Example 354 
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4- {2-(cyclopropylmethoxy)-5-[(4-hydroxypiperidin- .1 -yl)sulfonyl]phenyl} -6-methyI-l ,6-

dihydro-7H-pyrrolo[2,3-cjpyridin-7-one 

Example 354a 

l-(3-bromo-4-fluorophenylsulfonyl)piperidin-4-ol 

Example 354a was prepared according to the procedure described for the preparation 

of Example 310a, substituting piperidin-4-ol for N,N-dimethylpyrrolidin-3-amine to afford 

the title compound. 

Example 354b 

1 -(3-bromo-4-fluorophenylsulfonyi)-4-(tetrah.ydro-2Ef-pyran-2-yloxy)piperidine 

3,4-Dihydro-2H-pyran (0.28 ml, 3.1 mmol) was added dropwise to a 0 °C solution of 

Example 354a (0.51 g, 1.5 mmoi), 4-methylbenzenesulfonic acid hydrate (0.59 g, 3.1 mmol), 

and dichloromethane (28 mL). The reaction mixture was stirred at ambient temperature for 5 

hours. Water was added and the mixture was extracted with dichloromethane. The organic 

layer was washed with water, saturated aqueous sodium chloride, dried over anhydrous 

sodium sulfate, filtered and concentrated. The residue was purified, by flash chromatography 

(silica gel, dichloromethane / gradient with methanol) to afford, the title compound (420 mg, 

65.9% yield). 

Example 354c 

l-(3-bromo-4-(cyclopropyimethoxy)phenylsulfonyl)-4-(tetrahydro-2H-pyran-2-

yloxy)piperidine 

Example 354c was prepared according to the procedure used for the preparation, of 

Example 29a, substituting cyclopropyimethanol for tetrahydro-2H-pyran-4-ol and 

substituting Example 354b for Example 2a to afford the title compound. 

Example 354d 

4-(2-(cyclopropylmethoxy)-5-(4-(tetrahydro-2H-pyran-2-yloxy)piperidin-1-

ylsulfonyi)phenyl)-6-methyi-l-tosyl-lH-pyrrolo[2,3-c]pyridin-7(6H)-one 

Example 354d was prepared according the to the procedure used for the preparation 

of Example 6c, substituting Example 354c for Example 6b to afford the title compound. 

Example 354e 

4-(2-(cyclopropylmethoxy)-5-(4-(tetrahydro-2H-pyran~2-yloxy)piperidin-l-

ylsulfony])phenyl)-6-methyl-lH-pyrrolo[2,3-c]pyridin-7(6El)-onc 

Example 354e was prepared according to the procedure used for the preparation of 

Example 6d, substituting Example 354d for Example 6c to afford the title compound. 

Example 354f 
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4-(2-(cyclopropylmcthoxy)-5-(4-hydroxypiperidin-l-yisulfonyl)phenyl)-6-methyl~lH-

pyrrolo[2,3-c]pyridin-7(6H)-one 

A solution of Example 354e (54 mg, 0.3 0 mmol), acetic acid (4 mL, 69.9 mmol), 

tetrahydrofuran (2 mL) and water (1 mL) was stirred at 45 °C for 2.5 hours. The reaction 

5 mixture was concentrated to dryness and the residue was dried overnight (in-vacud). The 

crude product was triturated with diethyl ether, filtered and dried (in-vacuo) to afford the title 

compound (30 mg, 66 % yield). NMR (300 MHz, DMSO-^) ppm 0.25 - 0.31 (m, 2 H) 

0.44 - 0.51 (m, 2 H) 1.08- 1.17 (m, 1 H) 1.38-1.51 (m, 2 H) 1.70 - 1.80 (m, 2 H) 2.70 - 2.80 

(m, 2 H) 3.10 - 3.18 (m, 2 H) 3.51 - 3.56 (m, 1 H)3.57 (s, 3 H) 3.97 (d, J - 6.78 Hz, 2 H) 

10 4.66 (d, J = 4.07 Hz, .1 H) 6.12 (t, J = 2.71, 2.03 Hz, 1 H) 7.27 - 7.32 (m, 2 H) 7.36 (s, 1 H) 

7.64 - 7.70 (m, 2 H) 12.04 (brs, 1 H). MS(ESH-)m/z 458 [M+H]'. 

Biological Examples 

Bromodomain domain binding assay 

15 

A time-resolved fluorescence resonance energy transfer (TR-ERET) assay was used to 

determine the affinities of compounds of the Examples listed in Table 1 for each 

bromodomain of human BR.D4. His-tagged first (BDl: amino acids K57-E168) and second 

(BD2: amino acids E352- E168) bromodomains of human BRD4 were expressed and purified. 

20 An Alexa647-labeled BET-inhibitor was used as the fluorescent probe in the assay. 

Synthesis of Alexa647-iabeled bromodomain inhibitor compound 

2-((6S,Z)-4-(4-chloropheny!)~2,3,9-trimethyl-6H-thieno|3,2-f|[l,2,4]triazolo[4,3-

a| 11,4] diazepin-6-yl)acetic acid. Methyl 2-((6S,Z)-4-(4-chlorophcnyl)-2,3,9-trimethyl-6H-

thieno[3,2-f][l,2,4]triazolo[4,3-a|[l,4]diazepin-6-yl)acetate (sec e.g., WO 

25 2006129623 )(100.95 mg, 0.243 mmol was suspended in 1 mE methanol to which was added 

a freshly prepared solution of lithium hydroxide monohydrate (0.973 mE, 0.5 M, 0.487 mmol) 

and shaken at ambient temperature for 3 hours. The methanol was evaporated and the pH 

adjusted with aqueous hydrochloric acid (1 M, 0.5 mE, 0.5 mmoi) and extracted four tim.es 

with ethyl acetate. The combined ethyi acetate layers were dried over magnesium sulfate and 

30 concentrated to afford 2-((6S,Z)-4-(4-chlorophenyl)-2,3,9-trimethyl-6H-thieno[3,2-

f][J ,2,4]triazolo[4,3-a][E4]diazepin~6-yl)acetic acid (85.3 mg, 87.0%); ESEMS m/z = 401.1 

[(M+H)'] which was used directly in the next reaction. 
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N-(2-(2-(2-aminoethoxy)etlioxy)eUiyl)-2-((6S,Z)-4-(4-chlorophenyI)-2,3,9-trimethyl-6H-

thieno j 3,2-f] [ 1,2,4 j triazolo [4,3-a] [1,4] diazepin-6-yl)acetamide bis(2,2,2~trifluoroacetate). 

2-((6SsZ)-4-(4-chloropheny])-2,3,9-trimethyl-6H-thieno[3,2-f][l,2,4]triazolo[4,3-

a][l,4]diazepin-6-yl)acetic acid (85.3 rag, 0.213 mmol) was combined with 2,2'-(ethane~l,2-

5 diylbis(oxy))diethanamine (Sigma-Aldrich, 0.315 mg, 2.13 mmol) were combined in 5 mL 

anhydrous dimethylformamide. (lH-bcnzo[d][l,2,3]triazol-l-yloxy)tripyrrolidin-l-

ylphosphonium hexafluorophosphate(V) (PyBOB, CSBio, Menlo Park CA; 332 mg, 0.638 

mmol) was added and the reaction shaken at ambient temperature for .16 hours. The reaction 

mixture was diluted to 6 mL with dimethylsulfoxide:water (9:1, v:v) and purified in two 

10 injections with time collection Waters Deltapak CIS 200 x 25 mm column eluted with a 

gradient of 0.1 % trifluoroacetic acid, (v/v) in water and. acetonitrile. The fractions containing 

the two purified products were lyophilized to afford N-(2-(2-(2-aminoethoxy)ethoxy)cthyl)-

2~((6S,Z)-4-(4-ch1orophenyi)-2,3,9-trimethyl-6H-thieno[3,2-f][l,2,4]triazolo[4,3-

a][ 1,4]diazepin-6-yl)acetamide bis(2,2,2-trifluoroacetate) (134.4 mg, 82.3%); ESI-MS m/z = 

15 531.1 [(M+H)1]; 529.1 [(M-H)"] and (S,Z)-N,N,-(2,2'-(ethanc-l,2-diylbis(oxy))bis(cthane-

2,l-diyl))bis(2-((6S,Z)-4-(4-chlorophenyl)-2;3,9-trimethyf6H~thieno[3,2~ 

f][l,2,4]triazolo[4,3-a][l,4]diazepin-6-yl)acetamide) bis(2,2,2-trifluoroacetate) (3.0 mg, 

1.5%); ESI-MS m/z = 913.2 [(M+H)'1"]; 911.0 [(M-H)"]. 

20 N-(2~(2~(2~amido-(Alexa647)-ethoxy)ethoxy)ethyI)-2-((6S,Z)-4-(4-chlorophenyl)-2,3,9-

trimethyl-6H-tMejio[3,2-f][l,2,4]triazoIo[4,3~a] |l,4|diazepin-6-yl)acetamide(2,2,2~ 

trifluoroacetaie). N-(2-(2-(2-aminoeth.oxy)cthoxy)ethyl)-2-((6S,Z)-4-(4-chlorophenyl.)-

2,3,9-trimethyl-6H-thieno[3,2-f][l ,2?4]triazolo[4,3-a][l,4]diazepin-6-yl)acetamide bi.s(2,2,2~ 

trifluoroacetate) (5.4 mg, 0.0071 mmol) was combined with Alexa Fluor© 647 carboxylic 

25 Acid, succinimidyl ester (Life Technologies, Grand Island, NY; 3 mg, 0.0024 mmol) were 

combined in 1 mL anhydrous dimethylsulfoxide containing diisopropyiethylamine (1%> v/v) 

and shaken at ambient temperature for 16 hours. The reaction was diluted to 3 mL with 

dimethylsulfoxide:water (9:1, v:v) and purified in one injection with, time collection Waters 

Deltapak C18 200 x 25 mm column eluted with a gradient of 0.1% trifluoroacetic acid (v/v) 

30 in water and acetonitrile. The fractions containing the purified product were lyophilized to 

afford N~(2-(2-(2-amido-(Aiexa647)~ethoxy)ethoxy)ethyi)~2~((6S,Z)-4-(4-chlorophcnyl)~ 

2,3,9-trimethyi-6H-thieno[3,2-fj[I,2,4]triazo]o[4,3-a][l,4]diazepiTi-6-yl)acetamide(2,2,2-

trifluoroacctatc) (1.8 mg); MALD1-MS m/z = 1371.1, 1373.1 [(M+H)"r] as a dark blue 

powder. 
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Assay 

Compound dilution series were prepared in DMSO via a 3-fold serial dilution from 

2.5 mM to 42 nM. Compounds were then diluted 6:100 in assay buffer (20 mM Sodium 

Phosphate, pH 6.0, 50 mM NaCl, 1 mM Ethylenediaminctetraacetic acid disodium salt 

5 dihydrate, 0.01% Triton X-100, 1 mM DL-Dithiothreitol) to yield 3X working solutions. Six 

microliters ( L) of the working solution was then transferred to white, low-volume assay 

plates (Costar #3673). A 1.5X. assay mixture containing His-tagged bromodomain, 

Europium-conjugated anti-His antibody (Invitrogen PV5596) and the Alcxa-647-conjugated 

probe molecule was also prepared. Twelve L of this solution were added to the assay plate 

10 to reach a final volume of 3 8 L. The final concentration of IX assay buffer contains 2%o 

DMSO, 50 M - 0.85 nM compound, 8 nM His-tagged bromodomain, 1 nM Europium-

conjugated anti-His-tag antibody and 100 nM or 30 nM probe (for BDl or BDI1, respectively). 

After a one-hour incubation at room temperature, TR-FRET ratios were determined using an 

Envision multilabel plate reader (Ex 340, Em 495/520). 

15 TR-FRET data were normalized to the means of 24 no-compound controls ("high") 

and 8 controls containing 1 uM un-labeled probe ("low"). Percent inhibition was plotted as a 

function of compound concentration and the data were fit with the 4 parameter logistic 

equation to obtain IC50S. Inhibition constants (FQ) were calculated from the IC50S, probe K{\ 

and probe concentration. Typical Z' values were between 0.65 and 0.75. The minimum 

20 significant ratio was determined to evaluate assay reproducibility (Eastwood et al., (2006) J 

Biomol Screen, 11: 253-261). The MSR was determined to be 2.03 for BDl and. 1.93 for 

BDIL and a moving MSR (last six run MSR overtime) for both BDl and BDII was typically < 

3. The Kj values are reported in Table .1. 

25 MX-I. cell line proliferation assay 

The impact of compounds of the Examples on cancer cell proliferation was determined using the 

breast cancer cell line MX-1 (ATCC) in a 3-day proliferation assay. MX-] cells were maintained 

in. RPMI 1640 medium (Sigma) supplemented with 10% FBS (Fetal Bovine Serum) at 37 C° and 

an atmosphere of 5% C02. For compound testing, MX-1 cells were plated in 96-well black 

30 bottom plates at a density of 5000 cells/well in 90 \LL of culture media and incubated at 37° 

overnight to allow cell adhesion and spreading. Compound dilution series were prepared in 

DMSO via a 3-fold serial dilution from 3 mM to 0.1 M. The DMSO dilution series were then, 

diluted 1:100 in phosphate buffered saline, and .10 L of the resulted solution were added, to the 

appropriate wells of the MX-1 cell plate. The final compound concentrations in the wells were 3, 
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1, 0.3, 0.1, 0.03, 0.01, 0.003, 0.001, 0.0003 and 0.0001 M. After the addition of compounds, the 

cells were incubated for 72 more hours and the amounts of viable cells were determined using the 

Cell Titer Glo assay kit (Promega) according to manufacturer suggested protocol. 

Luminescence readings from the Cell Titer Glo assay were normalized to the DMSO treated 

5 cells and analyzed using the GraphPad Prism software with sigmoidal curve fitting to obtain 

ECsoS. The minimum significant ratio (MSR) was determined to evaluate assay 

reproducibility (Eastwood et al., (2006) J Biomol Screen, 11: 253-261). The overall MSR 

was determined to be 2.1 and a moving MSR (last six run MSR overtime) has been <2. 

Proliferation panel assay 

10 The compounds of Examples 4 and 78 were tested for their impact on proliferation of a panel of 

cancer cell lines types (with specific cell line tested) as set out in (Table 2). Cells were plated in 

96-well plates at 1500 cells/well in the appropriate culture media without test compound and 

incubated overnight at 37°C and an atmosphere of 5 % CO2. Series dilution of compounds were 

prepared and added to the wells as in the MX-1 proliferation assay. After the addition of 

.15 compounds, cells were incubated for another 3 days at 37°C and an atmosphere of 5 % CO2. The 

amounts of viable cells were determined using the Cell Titer Glo assay kit (Promega) according to 

manufacturer suggested protocol. Cell, proliferation data were analyzed as described above in. the 

MX-1 proliferation assay to obtain the EC50 for the compounds of Examples 4 and 78 and 

reported in Table 2. 

20 
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Table 1 

Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIK57-E168) 

(M.M) 

TR-FRET Binding 

Ki: BRD4 

(BDIJ_E3 52-M45 7) 

(uM) 

Cellular 

proliferation: EC50 

(uM) 

1 0.136* 0.0410* 0.137 

2 0.529* 0.178* 0.860 

3 0.0646 0.0736 0.185 

4 0.0014* 0.0020* 0.0164 

5 0.0150 0.0064 0.0310 

6 0.0053 0.0058 0.0460 

7 0.1.19 0.0773 >3.0 

8 0.0026 0.0039 0.0244* 

9 0.0180 0.0101 0.113* 

10 0.0154 0.0086 >3.0 

11 0.0018 0.0024 0.0342 

12 1.8 4.33 >3.0 

13 0.0037 0.0034 0.128 

14 0.0055 0.0123 0.170 

15 0.0042 0.0075 0.140 

16 0.0043 0.0053 0.0946 

17 0.0171* 0.0322* 0.283 

18 0.0102* 0.0103* 0.209 

19 0.0074 0.0042 0.123 

20 0.0109 0.00068 0.190 

21 0.00039 0.00025 0.0139* 

22 0.0022 0.0010 0.0652 

23 0.0012 0.00075 0.0459 

24 0.0025 0.0021 0.0126 

25 0.0030 0.0036 0.0562 

26 0.0021 0.0033 0.0171 

27 0.0025* 0.0022* 0.0317 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BR.D4 

(BDI_K57-E168) 

(uM) 

TR-FRET Binding 

Ki: BRD4 

(BDIIJS352-M457) 

(pM) 

Cellular 

proliferation: EC50 

(pM) 

28 0.0017 0.0020 0.0239 

29 0.0011 0.0067 0.0718 

30 0.0177 0.0104 0.562 

31 0.0018 0.0134 0.0398 

32 0.0160 0.0075 0.0833 

33 0.0026 0.0048 0.0417 

34 0.0035 0.0021 0.0268 

35 0.661 1.14 NA 

36 0.0035* 0.0014* 0.0174* 

37 0.0113 0.0108 0.0593 

38 0.148 0.257 NA 

39 0.112 0.124 NA 

40 0.0145 0.0439 0.167 

41 0.0028 0.00051 0.0298 

42 0.0546 0.0934 >3.0 

43 0.0017 0.0012 0.0169 

44 0.286 0.236 0.828 

45 0.0128 0.0190 0.233 

46 0.0516 0.0169 0.588 

47 0.235 0.205 1.1 

48 0.0023 0.0033 0.0235 

49 0.0017* 0.0015* 0.0196* 

50 0.0215 0.0081 0.206* 

51 0.0097 0.0161 0.101 

52 0.0241 0.0260 0.309 

53 0.0622 0.0054 0.0765 

54 0.0951 0.0375 0.266 

55 0.0555 0.0336 0.200 
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Compound, 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIJC57-E168) 

(fxM) 

TR-FRET Binding 

Ki: BRD4 

(BDIl_E352-M457) 

(JIM) 

Cellular 

proliferation: EC50 

(uM) 

56 0.0122 0.0024 0.251 

57 0.00088 0.0020 0.0138* 

58 0.0021 0.0081 0.0451 

59 0.00084 0.0016 0.0187* 

60 0.00075 0.0066 0.0142* 

61 > 13.0 >22.2 NA 

62 0.0030* 0.0019* 0.0079* 

63 0.0180 0.0427 0.105 

64 0.0531* 0.0633* 0.773 

65 0.0.13 6* 0.0049* 0.0255 

66 0.00074 0.0034 0.0332 

67 0.0561* 0.0938* 0.341 

68 1.7 2.55 5.9 

69 0.0390 0.0123 0.1.40 

70 0.0118 0.0468 >3.0 

71 0.00081* 0.00 J 2* 0.0175* 

72 0.0015* 0.0011* 0.0457* 

73 0.00098 0.00050 0.0207 

74 0.0961 0.101 0.275 

75 0.137 0.0594 0.478 

76 0.0658 0.0297 0.290 

77 0.0124 0.0157 >3.0 

78 0.0025 0.0018 0.400 

79 0.0062 0.0018 0.887 

80 0.0091 0.0061 0.0620 

81 0.0095 0.00099 0.103 

82 0.519 0.183 0.767 

83 0.0209 0.0422 0.424 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIK57-E168) 

(pM) 

TR-FRET Binding 

Ki: BRD4 

(BDII_E352-M457) 

(uM) 

Cellular 

proliferation: EC50 

(uM) 

84 0.00167 0,00065 0.231 

85 0.0064 0.0017 0.0520 

86 0.0043 0.0024 0.182 

87 0.0056 0.0067 0.0534 

88 0.635 0.236 >3.0 

89 0.0016 0.0021 0.0252* 

90 0.0040 0.0068 0.0368 

91 0.0122 0.0874 0.240 

92 0.0025 0.0253 0.0840 

93 0.0076 0.0322 0.120 

94 0.0162 0.0100 0.110 

95 0.0087 0.0011 0.0560 

96 0.00063 0.0011 0.0160 

97 0.0023 0.0028 0.0140 

98 0.0065 0.0027 0.0529 

99 0.0035 0.0247 0.0977 

100 0.0014 0.0027 0.107 

101 0.00.12 0.0043 0.0112 

102 0.0034 0.0242 0.0615 

103 0.0019 0.0038 0.0338 

104 0.0044 0.0179 0.0653 

105 0.00052 0.0015 0.0160 

106 0.0013 0.0109 0.0468 

107 0.00050 0.00087 0.0310 

i—
i 

o
 

cc
 

0.0014 0.0053 0.0380 

109 0.00072 0.0034 0.0320 

110 0.0031 0.0051 0.0324 

111 0.0087 0.0103 0.199 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BD1K57-E168) 

OiM) 

TR-FRET Binding 

Ki: BRD4 

(BDII_E352-M457) 

(MM) 

Cellular 

proliferation: ECso 

(MM) 

1.12 0.0169 0.0206 0.240 

113 0.0474 0.381 >3.0 

114 0.136 0.121 >3.0 

115 0.0671 0.0269 0.0550 

116 0.105 0.0891 NA 

117 2.3 0.486 NA 

118 NA NA NA 

119 0.0444 0.0225 NA 

120 0.190 0.304 NA 

121 0.0155 0.0334 0.251 

122 NA "NA NA 

123 0,0271 0.0361 0.118 

124 0.320 0.169 NA 

125 0.215 0.274 NA 

126 2.0 0.768 NA 

127 NA NA NA 

1.28 0.0725 0.112 NA. 

129 0.0379 0.0456 0.118 

130 0.183 0.174 NA 

131 0.0986 0.0600 NA. 

132 0.238 0.344 NA 

133 NA NA NA 

134 0.0435 0.0073 0.137* 

135 0.274 0.0774 NA 

136 0.234 0.295 NA 

137 0.0687 0.0089 0.303* 

138 0.0167 0.0095 0.0851 

139 7.1 3.89 NA 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDI_K5 7-E16 8) 

(uM) 

TR-FRET Binding 

Ki: BRD4 

(BDl I E3 5 2-M 45 7) 

(M-M) 

Cellular 

proliferation: EC50 

(pM) 

140 3.6 1.58 NA 

141 0.0054 0.0152 0.125 

142 0.0065 0.0794 0.138 
1 A 0.0223 0.107 0.370 

144 0.0136 0.0178 0.0769 

145 0.0027 0.0056 0.0264 

146 0.0075 0.00] 9 0.0609 

147 0.0021 0.0011 0.0148 

148 0.205 0.152 0.740 

149 0.0115 0.0030 0.0297 

150 0.0097 0.0042 0.0665 

I5l 0.0107 0.0081 0.0549 

152 0.0246 0.0048 0.105 

I53 0.0228 0.0082 0.0933 

154 0.0208 0.013.1 0.0655 

155 0.0193 0.0148 0.117 

156 0.0113 0.0209 0.114 

I57 0.0308 0.0218 0.150 

158 0.0041* 0.0097* 0.0243* 

159 0.0370 0.0207 0.0624 

160 0.0416 0.0065 0.119 

I6l 0.0204 0.0055 0.104 

162 0.0111 0.0046 0.127 

163 0.0857 0.0235 0.295 

164 NA NA NA 

165 0.0050 0.0022 0.104 

166 0.0109 0.0036 0.0482 

167 0.0065 0.0122 0.0430 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIJC57-E.168) 

(uM) 

TR-FRET Binding 

Ki: BRD4 

(BDIIJE352-M457) 

(H-M) 

Cellular 

proliferation: EC50 

GiM) 

168 0.0054 0.0013 0.0277 

169 0.00088* 0.00086* 0.0053 

170 0.0228 0.0940 0.332 

171 0.0138 0.0103 NA 

172 0.0133 0.0059 NA 

173 0.0157 0.0066 NA 

174 0.0192 0.0143 NA 

175 0.0258 0.0178 NA 

176 0.0213 0.0060 NA 

111 0.0113 0.0044 0.0535 

178 0.0105 0.0032 0.0362 

179 0.0225 0.0165 NA 

180 0.0179 0.0071 0.115 

181 0.0305 0.0224 NA 

182 0.0190 0.0097 NA 

183 0.0412 0.0198 NA 

184 0.0166 0.0045 0.0788 

185 0.0345 0.0122 NA 

186 0.0101 0.0033 0.0484 

187 0.0248 0.0082 NA 

188 0.0294 0.0180 NA 

189 0.0304 0.0230 NA 

190 0.0346 0.0181 NA 

191 0.0178 0.0088 NA 

192 0.0513 0.0096 NA 

193 0.0704 0.0136 NA 

194 0.0289 0.0191 NA 

195 5.5 1.02 NA 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIK57-E168) 

<pM) 

TR-FRET Binding 

Ki: BRD4 

(BD1]_E352-M457) 

(iuM) 

Cellular 

proliferation: EC50 

(pM) 

196 9.5 0.479 NA 

197 0.0015 0.00079 0.0117 

198 0.0013 0.0016 0.0093* 

199 0.0019 0.0035 NA 

200 0.00086 o.oon 0.0113 

201 0.0102 0.0407 0.135 

202 0.0017 0.0014 0.0228* 

203 0.00069 0.00075 0.0047 

204 0.0205 0.0102 0.0829 

205 0.0062 0.0102 0.0391* 

206 0.0116 0.0228 0.0777 

207 0.0031 0.0018 0.0251* 

208 0.0056 0.0060 0.0235 

209 0.0046 0.0036 0.0368 

210 0.0045 0.0053 0.0367 

211 0.0014 0.0021 0.0119 
010 J. z- 0.0018 0.0013 0.0073 

213 0.0032 0.0048 0.0287 

214 0.0024 0.0017 0.0105 

215 0.00083 0.00046 0.0019 

216 0.0018 0.00.18 0.0066 

217 0.0033 0.0081 0.0342 

218 0.0693 0.0689 NA 

219 0.0036 0.0029 0.0177 

220 0.0028 0.0012 0.0213 

221 0.0066 0.0050 0.0061 

222 0.225 0.969 NA 

223 0.0024 0.0050 0.0133 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDI_K57-E168) 

(MM) 

TR-FRET Binding 

Ki: BRD4 

(BDI1JE352-M457) 

(p.M) 

Cellular 

proliferation: EC50 

(uM) 

224 0.0069 0.0070 0.0076 

225 0.264 0.845 NA 

226 0.341 0.438 >3.0 

227 0.0739 0.211 0.658 

228 0.0390 0.108 >3.0 

229 0.0343 0.0613 0.288 

230 0.0026 0.003 5 0.0236 

231 0.0037 0.0067 0.0063 

232 0.213 0.443 NA 

233 0.0022* 0.0015* 0.0069* 

234 0.0030 0.0034 0.0159 

235 0.0174 0.0070 0.0665 

236 0.0145 0.0051 0.0250 

237 0.0030 0.0035 0.0350 

238 0.0011 0.00078 0.0033 

239 0.0028 0.0024 0.0101 

240 0.0020 0.0028 0.0115 

241 0.332 0.603 NA 

242 0.0365 0.0058 0.289 

243 0.0115 0.0382 0.249 

244 0.0232 0.0737 0.254 

245 0.0025 0.0037 0.0269 

246 0.0180 0.0046 0.0975 

247 1.1 3.00 NA 

248 0.0019 0.0013 0.0264* 

249 0.0015 0.00083 0.0144* 

250 0.0015* 0.0015* 0.0180* 

251 0.0631 0.171 0.573 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIK57-E168) 

((uM) 

TR-FRET Binding 

Ki: BRD4 

(BDIIJB352-M457) 

(MM) 

Cellular 

proliferation: ECso 

&iM) 

252 0.0101 0.0017 0.246 

253 0.0204 0.0012 0.145 

254 0.0796 0.0087 0.0751 

255 0.0105 0.154 0.265 

256 0.0061 0.0840 0.405 

257 0.0588 0.0030 0.360 

258 0.0059 0.0124 0.0765 

259 0.0242 0,0203 0.123 

260 0.0010 0.0012 0.0063 

261 0.0015 0.0016 0.0072 

262 0.125 0.489 NA 

263 0,0088 0.0163 0.0769 

264 0.0012 0.0012 0.0178 

265 0.0090 0.0356 ~i >3.0 

266 0.0215 0.0078 0.0564 

267 0,0044 0.0042 0.0436 

268 0.00076 0.00057 0.0062 

269 0.0124 0.0569 0.329 

270 0.0487 0.0226 0.421 

271 0.0029 0.0019 0.0213 

272 0.0102 0.0116 0.112 

273 0.0012 0.0013 0.0090 

274 0.0933 0.310 NA 

275 0.526 1.13 NA 

276 0.0114 0.0171 0.149 

277 0.0063 0.0143 0.0211 

278 0.0121 0.0112 0.135 

279 0.0314 0.131 0.364 
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Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIJC57-E168) 

(MM) 

TR-FRET Binding 

Ki: BR.D4 

(BDI1_E3 52-M457) 

(uM) 

Cellular 

proliferation: ECso 

(P-M) 

280 0.0192 0.0920 0.292 

281 0.0018 0.108 0.191 

282 0.0173 0.0723 0.204 

283 0.0189 0.0346 0.138 

284 0.0183 0.130 0.131 

285 0.0108 0.0075 0.111 

286 0.0121 0.0054 0.0746 

287 0.0089 0.0095 0.0195* 

288 0.0719 0.0539 0.173 

289 0.0124 0.310 >3.0 

290 0.0050 0.0019 0.0362 

291 0.0329 0.0237 NA 

292 0.0532 0.0558 0.366 

293 0.180 0.0193 0.381 

294 0.0479 0.0217 0.332 

295 0.0279 0.0307 0.223 

296 0.705 0.101 0.535 

297 0.0142 0.0052 0.0186 

298 0.0029 0.0031 0.0061 

299 0.0801 0.0050 0.0360 

300 0.389 0.190 0.176 

301 0.0179 0.0155 0.0421 

302 0.0058 0.0035 0.0169 

303 0.0039 0.0071 0.335* 

304 0.0090 0.0218 0.0323 

305 0.327 0.0257 0.110 

306 0.0822 0.0639 0.0516 

307 0.0024 0.0029 0.122 
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Compoimd 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BPIJC57-E168) 

0iM) 

TR-FRET Binding 

Ki: BRD4 

(BDIIJE352-M457) 

(uM) 

Cellular 

proliferation: ECso 

OxM) 

308 0.0499 0.0065 0.0293 

309 0.0306 0.0169 0.0859 

310 0.0409 0.0711 0.103 

311 0.0148 0.0045 0.0224 

312 0.0141 0.0190 0.0675 

313 0.0158 0.0061 0.0509 

314 1.6 1.29 NA 

315 0.0376 0.231 0.160 I 
316 >2.4 3.07 NA 

317 0.0067 0.0036 0.0168 

318 0.346 0.625 >3.0 

319 0.372 0.0099 0.435 

320 0.0030 0.0037 0.0187 

321 0.0334 0,0321 0.0344 

322 0.181 0.0456 0.0668 

323 0.0231 0.0255 0.0377 

324 0.0032 0.0012 NA 

325 0.155 0.199 0.703 

326 0.145 0.272 0.286 

327 0.0085 0.0042 0.0354 

328 0.0245 0.0797 0.0426 

329 0.0089 0.0126 0.0171 

330 0.0509 0.0046 0.0306 

331 0.561 0.311 0.481 

332 0.0304 0,0306 0.0531 

333 0.0369 0.0327 0.0740 

334 0.661 1.17 0.515 

335 0.0111 0.0536 0.0224 

290 



WO 2013/097601 PCT/CN 2012/086357 

Compound 

of Ex. No. 

TR-FRET Binding 

Ki: BRD4 

(BDIJC57-E168) 

(juM) 

TR-FRET Binding 

Ki.: BRD4 

(BDIT_E352-M457) 

(pM) 

Cellular 

proliferation: EC50 

OiM) 

336 0.0762 0.152 0.115 

337 0.0043 0.0042 0.0158 

338 0.00086 0.0127 0.0779 

339 0.00080 0.0316 0.0774 

340 0.942 1,25 NA 

341 0.295 0.0817 0.622 

342 0.07.19 0.0115 0.510 

343 0.0427 0.0048 0.224 

344 0.430 0.136 0.636 

345 0.129 0.0326 0.479 

346 0.0962 0.0160 0.213 

347 0.0156 0.0040 0.0839 

348 0.157 0.422 1.0 

'349 /v O,A yr. /-
UA AAA) U.UUJ) i 0,032 i 

350 1.4 0.505 NA 

351 0.223 0.153 1.1 

352 0.404 0.625 NA 

353 0.158 0.256 0,786 

354 0.066 0.0129 0.0954 

* indicates average value of multiple experiments 

NA means not determined 

5 Table 2 

Compound 

of Example 4 

Compound 

of Example 

78 

Cell, line Type Cell Line 
Cellular 

Proliferation 

Cellular 

Proliferation 
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EC50 (pM) ECso (M-M) 

AM.L SKM1 0.005 0.058 

AML Raji 0.006 0.084 

Bladder EJ-l 0.202 2.090 

Breast MDAMB231 0.22 1.22 

Breast MDAMB453 0.02 0.24 

Colon GEO 0.08 1.29 

Colon DLD-1 0.20 4.97 

Glioblastoma D54MG 0.038 2.299 

Head & Neck FaDu 0.02 0.39 

Hepatocellular HepG2 0.074565 0.8851 

Melanoma A-375 0.020 3.606 

Multiple 

Myeloma 
OPM2 0.001 0.039 

Multiple 

Myeloma 
RPM1-8226 0.011 1.402 

Multiple 

Myeloma 
NC1-H929 0.003 0.154 

NHL Ramos 0.02 0.32 

NHL Lyl8 0.02 0.42 

NSCLC H1299 0.06 2.57 

NSCLC H1975 0.02 1.37 

NSCLC H460 3.77 >10 

Pancreas HPA.C 0.05 1.19 

Pancreas BxPC3FP5 0.01 0.74 

Prostate PC3M 0.07 8.11 

R.CC 786-0 0.011 0.884 

Sarcoma SK-LMS-1 0.025 0.934 

Human, rat, and mouse microsome stability assay 

Microsome stability assays were carried out on compounds of the Examples listed in 

Table 3 ("test compounds"). Human, rat, and mouse liver microsomal incubations were 

5 carried out at 37 °C with a final incubation volume of 135 uL. Human liver microsomes 
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(mixed gender, Catalog No. H2610) were obtained from XenoTech. Rat liver microsomes 

(male Spraguc-Dawley, Catalog No. 42501) were obtained from BD Gentest. Mouse liver 

microsomes (male CD1, Catalog No. 452701) were obtained from BD Gentest. Incubations 

were conducted using a test compound (initially dissolved in DMSO at 5 pM concentration) 

5 concentration of 0.5 pM and 0.25 mg/mL microsomal protein in 50 mM phosphate buffer at 

pH 7.4. Time zero samples were prepared by transferring 13.5 pL of compound-microsomal 

mix to the quench plates containing 45 JIL of quench solution made of 10 nM Buspirone 

(Sigma) or 50nM Carbutamide (Princeton Bio) as internal standard in 1:1 

methanol .-acetonitrile. An aliquot of 1.5 \iL Nicotinamide adenine dinucleotide phosphate 

10 reduced tetrasodium salt (NADPH) was also added to the time zero plates. The reaction was 

then initiated by the addition of 13.5 jiL NADPH to the compound-microsomal mix. At each 

of the remaining time points (5, 10, 15, 20 and 30 min) 15 pL of incubation mixture was 

added to 45 pL of quench solution. Samples were centrifuged for 15-30 minutes at 3800 rpm. 

Samples were then, pooled for 6 per group. An aliquot of 60 uL of supernatant was 

.15 transferred to 384-weIl plate, and a 5 uL aliquot was injccted and analyzed by LC-MS/MS 

(Applied Biosystems API 5500 QTrap). The intrinsic clearance of a compound was 

calculated by converting the peak area ratios (analyte peak area/lS peak area) to % parent 

remaining using the area ratio at time 0 as 100%. The slope (k) was determined from the plot 

of the % parent remaining versus incubation time, from which the half life (t]/2; minutes), 

20 intrinsic clearance (CLjnt; uL/min/mg protein for liver microsomes and uL/min/million cells 

for hepatocytes) and scaled intrinsic clearance (scaled CLin{; L/h/kg) were then derived. The 

tj/2 values arc reported in Table 3. The term "N/A" means not determined. 

Table 3 

Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(tj/2 in minutes) 

Stability in mouse 

liver microsomes 

(tj/2 in minutes) 

9 1 

4 59 4 57 

5 100 6 24 

6 30 7 3 

7 12 2 4 

8 19 9 

9 NA 1 1 
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Compound 

of Ex. "No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(ti/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

10 78 >120 >120 

11 48 19 27 

12 51 10 33 

13 66 2 22 

14 37 6 8 

15 10 4 7 

16 >120 4 22 

17 31 18 16 

18 31 11 15 

19 92 13 33 

20 18 1 7 

21 >120 •"> 
3 22 

22 32 o 
3 10.7 

23 64 11 >120 

24 29 5 55 

27 32 >120 59 

28 21 9 NA 

29 >120 26 >120 

31 56 >120 19 

32 24 82 32 

33 >120 >120 46 

34 37 42 35 

35 37 >120 42 

36 >120 >120 41 

37 88.9 54 o 

38 16.8 25 NA 

39 09.7 8 NA 

40 13.1 1 6 

41 13.6 10 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(tj/2 in minutes) 

Stability in rat liver 

microsomes 

(tj/2 in minutes) 

Stability in mouse 

liver microsomes 

(t]/2 in minutes) 

42 >120 >120 >120 

43 34.9 2 5 

44 33.7 6 27 

45 NA 2 -> 

46 10 4 13 

47 8 3 5 

48 37 32 35 

49 71 51 46 

50 35 88 46 

51 6 63 >120 

54 3 30 2 

55 25 9 13 

56 39 30 36 

57 13 6 5 

58 >120 4 

59 >120 40 23 

60 68 64 34 

61 >120 >120 >120 

62 64 45 25 

63 39 13 18 

64 NA 3 4 

65 88 >120 11 

66 >120 >120 NA 

67 6 5 6 

69 6 2 3 

70 41 9 68 

71 2 1 6 

72 34 1 70 

73 36 2 31 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(tj/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

74 17 3 5 

75 9 3 4 

80 62 2 31 

82 19 2 2 

83 NA O 
J 43 

84 112 92 >120 

85 43 6 34 

86 >120 >120 43 

87 >120 23 NA 

88 23 12 NA 

91 17 7 7 

92 97 20 11 

93 54 102 25 

94 47 28 25 

95 >120 7 36 

96 24 13 33 

97 2.6 9 28 

98 26 33 10 

99 >120 22 35 

100 77 71 60 

101 92 12 20 

102 36 3 8 

103 47 16 37 

104 27 8 7 

105 >120 13 7 

106 39 8 4 

107 71 16 8 

108 37 33 13 

109 71 61 >120 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(ti/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

Ill >120 42 63 

! 12 49 28 51 

114 13 5 8 

115 41 38 55 

117 34 36 1. 

118 81 34 .18 

H.9 14 24 2 

>120 19 12 10 

121 21 25 24 

1.22 8 16 2 

123 >120 >120 45 

124 o 4 NA 

125 45 23 12 

126 100 21 25 

127 44 71 20 

128 11 21 4 

129 54 38 12 

131 >120 71 83 

133 4 5 3 

134 15 21 2 

135 8 24 5 

137 38 31 10 

138 52 51 45 

.139 13 8 7 

.140 19 13 18 

141 >120 110 49 

.142 112 35 32 

144 18 19 17 

145 >120 .1.2 16 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(t 1/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

146 >120 52 55 

147 11 8 32 

148 58 2 6 

152 51 10 22 

153 33 8 1 1 
i i 

154 42 66 18 

155 >120 >12,0 25 

156 >120 >120 33 

157 27 53 12 

158 >120 >120 >120 

159 89 107 59 

160 67 119 21 

161 5 1.0 4 

162 96 41 11 

165 >120 111 27 

166 85 23 22 

168 66 82 25 

169 86 34 38 

170 >120 113 27 

171 15 13 9 

172 9 15 7 

"173 38 5 16 

174 40 46 14 

176 48 8 29 

177 16 6 18 

178 27 7 10 

179 80 55 34 

180 12 7 5 

186 9 3 8 
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Compound 

of Ex. No. 

Stability in. human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(ti/2 in minutes) 

Stability in mouse 

liver microsomes 

(tj/2 in minutes) 

187 9 4 5 

188 26 22 6 

189 34 55 NA 

190 27 66 8 

191 7 6 2 

192 9 5 J 

193 11 7 2 

194 41 38 49 
_ | 

13 1 

196 59 5 3 

197 16 15 10 

198 NA NA 55 

199 94 3 

200 >120 31 >120 

201 56 117 >120 

202 NA >120 NA 

203 NA >120 NA 

204 >120 81 68 

205 >120 8.1 I 118 
i 

206 >120 118 95 

207 102 78 100 

208 88 23 37 

209 >120 105 116 

210 104 >120 >120 

211 65 48 63 

212 69 67 53 

213 79 38 89 

214 27 9 8 

215 12 6 11 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(t 1/2 in. minutes) 

Stability in rat liver 

microsomes 

(tj/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

217 70 101 68 

218 >120 >120 >120 

220 5 5 4 

223 63 24 43 

222 65 80 98 

223 54 24 48 

224 6 8 5 

225 52 59 >120 

226 105 >120 >120 

227 50 70 >120 

228 >120 107 >120 

229 25 33 9 

230 6 8 7 

231 33 >120 72 

232 57 >120 >120 

235 81 49 22 

236 33 32 15 

237 3 7 2 

238 .103 >120 63 

240 >120 >120 47 

241 39 9 4 

242 >120 86 >120 

243 >120 20 109 

244 53 6 87 

245 32 24 12 

246 52 53 56 

248 13 16 5 

249 >120 >120 >120 

250 56 36 37 
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Compound 

of Ex, No. 

Stability in human 

liver microsomes 

(tj/2 in minutes) 

Stability in rat liver 

microsomes 

(ti/2 in minutes) 

Stability in mouse 

liver microsomes 

(tj/2 in minutes) 

251 118 23 44 

252 68 >120 >120 

253 72 110 90 

254 74 >120 91 

255 70 >120 >120 

256 58 58 71 

257 18 56 20.3 

258 42 91 69.8 

259 117 87 NA 

260 34 58 29 

261 25 5 16 

262 >120 25 NA 

263 70 72 NA 

264 14 6 NA 

265 >120 >120 NA 

266 8 20 NA 

267 95 18 >120 

268 10 26 NA 

269 79 83 58 

270 >120 >120 >120 

271 23 12 11 

272 2 4 1 

273 9 12 8 

276 >120 82 71 

277 4 5 1 

278 >120 >120 >120 

279 NA 41 91 

280 17 84 36 

281 25 119 116 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(t 1/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

282 9 21 7 

283 7 22 12 

284 12 108 >120 

285 19 10 12 

286 10 19 U 

287 >120 116 29 

288 85 >120 >120 

290 73 48 52 

291 16 8 16 

292 8 22 12 

293 4 9 

294 >120 >120 >120 

295 7 15 3 

296 7 13 6 

297 83 43 NA 

298 9 47 3 

299 1 2 1 

300 30 21 17 

301 20 82 13 

302 5 4 3 

303 42 69 >120 

304 >120 65 72 

305 2 2 

306 11 9 3 

307 3 "> 
J 2 

308 20 10 16 

309 >120 >120 >120 

31.0 8 5 9 

311 >120 83 >120 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(tj/2 in minutes) 

Stability in rat liver 

microsomes 

(tj/2 in minutes) 

Stability in mouse 

liver microsomes 

(tj/2 in minutes) 

312 56 32 9 

313 5 4 3 

314 81 4 6 

315 34 4 11 

316 47 3 12 

317 88 115 83 

3 J 8 35 24 13 

319 2 2 2 

320 >120 57 116 

321. >120 103 >120 

322 >120 57 >120 

323 >120 >120 >120 

324 >120 >120 >120 

325 21 10 8 

326 112 5 27 

327 >120 >120 >120 

328 >120 36 >120 

329 >120 >120 >120 

330 29.9 12 28 

331 >120 >120 >120 

332 65 70 >120 

333 0.8 3 1 

334 34 NA 21 

335 35 34 54 

336 44 5 17 

337 >120 >120 >120 

338 39 29 20 

339 100 76 67 

340 >120 4 9 
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Compound 

of Ex. No. 

Stability in human 

liver microsomes 

(ti/2 in minutes) 

Stability in rat liver 

microsomes 

(tj/2 in minutes) 

Stability in mouse 

liver microsomes 

(ti/2 in minutes) 

342 2 5 1 

343 2 7 1 

344 NA NA 1 

345 2 4 2 

346 4 5 2 

347 4 6 NA 

348 >120 2 25 

349 >120 39 36 

350 59 32 23 

351 76 66 30 

353 40 8 10 

354 23 41 24 

LPS (lipopolysaccharide) induced IL-6 production mouse assay 

Compounds of the Examples listed in Table 4 were assayed for their ability to inhibit 

LPS (lipopolysaccharide) induccd IL-6 production in mice. Fox Chase SCID'^ female mice 

5 (Charles Rivers Labs, 8 per group) received an intraperitoneal, challenge of 

lipopolysaccharidc (2.5 mg/kg, L2630 E.coli 0111 :B4) one hour after oral administration of 

compounds. Mice were euthanized 2 hours after lipopolysaccharide injection, blood was 

removed by cardiac puncture, and then the serum harvested from the blood samples was 

frozen at -80 °C. On the day of the assay the serum samples were brought to room 

10 temperature and then diluted 1:20 in phosphate-buffered saline containing 2 % bovine serum 

albumin. Intcrlcukin-6 measurements were performed using a cytokine assay from Meso 

Scale Discovciy (Gaithersburg, Maryland) for mouse serum analysis according to the 

manufacturer's protocol and. read on a SECTOR Imager 6000 (Meso Scale Discovery, 

Gaithersburg, Maryland) instrument. Statistical analysis was performed using Prism software 

15 (version 5.0) incorporating Dunnett's one way ANOVA. The IL-6 mean and. standard 

deviation of the group of vehicle treated animals were compared with the IL-6 mean and 

standard deviation of the group treated with test compound. A p value < 0.05 means that 
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there is less than a 5% probability that the mean values in the two groups are equal. The % 

inhibition values in Tabic 4 ail exhibited ap value less than 0.05. 

Table 4 

Inhibition of LPS induced IL-6 production in Mice 

Example # % inhibition at 3 mg/kg 

4 69* 

5 74% at 50 mg/kg 

11 34 

24 
oo <n 

26 60 

27 89 

28 52 

32 69 

34 78 

36 78* 

48 62 

49 57 

56 28 

59 54 

62 67 

65 63 

80 69%o at 30 mg/kg 

84 69 

85 80 

86 55 

87 57 

138 72 

144 48 

146 80 

147 61 

149 69 

150 54 
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Exampie # % inhibition at 3 mg/kg 

151 66 

154 73 

159 58 

160 51 

162 41 

166 44 

167 (A 

168 70 

169 67 

.197 59 

C
O
 

66 

200 75 

202 68 

203 78 

204 35 

205 48 

207 62 

210 78 

212 47 

231 51 

238 69 

240 • 62 

242 46 

245 71 

246 71 

248 82 

249 59 

260 66 

267 74 

273 47 

276 25 
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Example # %o inhibition at 3 mg/kg 

278 51 

286 57 

287 73 

288 60 

290 64 

294 79 

304 67 

308 48 

311 74 

321 63 

328 40 

329 63 

330 45 

* indicates average value of multiple experiments 

Xenograft tumor growth inhibition assay 

5 The effect of the compound of Example 36 to inhibit the growth of OPM-2 and MX-1 

xenograft tumors implanted in mice was evaluated. Briefly, 5 x 106 human cancer cells 

(OPM-2) or 1;]0 tumor brie (MX-1) (in S-MEM (MEM, Suspension, no Calcium, no 

Glutamine))(Life Technologies Corporation) was inoculated subcutaneously into the right 

hind flank of female SCID-beige or female Fox Chase SCID~/ (Charles River Labs) mice 

10 respectively on study day 0. Administration of compound (in (2% EtOH, 5% Tween-80, 

20% PEG-400, 73%o HPMC))(PO, QDxJ 4) was initiated, at the time of size match on day 17 

(OPM-2) or day 12 (MX-1). The tumors were measured by a pair of calipers twice a week 

starting at the time of size match and tumor volumes were calculated according to the 

formula V = LxW 12 (V: volume, mm'; L: length, mm. W: width, mm). Tumor volume was 

15 measured for the duration of the experiment until the mean tumor volume in each group 

reached an endpoint of > 1000 mm3 for OPM-2 or until day 27 post inoculation for MX-1. 

Results arc shown in Tables 5 and 6. 

Table 5. OPM-2 human multiple myeloma cancer xenograft model 
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Group Treatment Dose route, regimen % TGIa % TGD b 

Vehicle 0 mg/kg/day IP, QDxl4 — 

2 
Compound of 

Example 36 
3 mg/kg/day PO, QDx 14 9Q*** 78*** 

a. Tumor growth inhibition, %TGI = .100 - mean tumor volume of treatment group / 

mean tumor volume of control group x 100. Number of micc per treatment group = 10. 

The p values (as indicated by asterisks) are derived from Student's T test comparison of 

treatment group vs. control group. Based on day 31. *p<0.05, ** p<0.01, *** p<0.001. 

5 b. Tumor growth delay, %TGD = (T ~ C) / C x 100, where T = median time to endpoint 

of treatment group and C = median time to endpoint of control group. The p values (as 

indicated by asterisks) derived from Kaplan Meier log-rank comparison of treatment 

group vs. treatment control group. Based on an endpoint of 1000 mm3. *p<0.05, ** 

p<0.01, *** p<0.001. 

10 

Table 6. Efficacy of BET inhibitor in the MX-1 human breast cancer xenograft model. 

Group Treatment Dose route, regimen %TGla 

1 Vehicle 0 mg/kg/day PO, QDxl4 — 

2 Compound of 

Example 36 
0.3 mg/kg/day PO, QDxl4 43** 

3 Compound of 

Example 36 
1 mg/kg/day PO, QDx 14 60*** 

4 Compound of 

Example 36 
3 mg/kg/day PO, QDx 14 

a. Tumor growth inhibition, %TGI = 100 - mean tumor volume of treatment group/ tumor 

volume of control group x 100. p values (as indicated by asterisks) are derived from 

Student's T test comparison of treatment group vs. control, group. Based on day 27. 

15 *p<0.05, ** p<0.01, *** p<0.001. 

Xenograft efficacy studies were conducted with additional example compounds using 

OPM-2, MX-1 , HTl 080, MV4-11, SKM i and Ramos human cancer cells. Cancer cells were 

prepared from culture or from tumor brie (MX-1) as described above and inoculated 

subcutaneously into the right hind flank of female SCID-beige mice (OPM-2, HTl 080, MV4-

20 11) or female Fox Chase SCID© (Charles River Labs) mice (MX-1, SK.M1, Ramos). 

Administration of compound was initiated at the time of size match. Tumors were measured 

by a pair of calipers twice a week starting at the time of size match and tumor volumes were 
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calculated according to the formula V = LxW2/2 (V: volume, mm3; L: length, mm. W: width, 

mm). Tumor volume was measured for the duration of the experiment until the mean tumor 

volume in each group reached a model-dependent endpoint of 500-2000 mm3. Results are 

shown in Table 7. 

5 

Table 7. Efficacy of BET inhibitors in human xenograft models. 

Compound 

of Ex. No. 
mode! 

dose 

mg/kg/d 

ay 

route, 

regime 

n 

vehicl 

ea 

%TG %TG 
D° 

% 

remove 

d from 

study 

PO,Bl 

4 MX-1 12.5 
D (5 

on, 3 

off)x2 

F 
73** 

10 

PO, 

4 MX-1 25 
BID (5 

on, 3 

off)x2 

F 
77** 

* 
81*** 30 

PO, 

4 Ramos 3.125 (5d 

on,3d 

off)x2 

F 19 27* 0 

PO, 

BID 

4 Ramos 6.25 (5d 

on,3d 

off)x2 

F 24* 28* 0 

27 MX-1 0.3 PO, QD F 38** 35 0 

27 MX-1 1 PO, QD F 
57** 

13 0 
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Compound 

of Ex. No. 
model 

dose 

mg/kg/d 

ay 

route, 

regime 

n 

vehicl 

ea 

%TG 

Ib 

%TG 

Dc 

% 

remove 

d from 

study 

27 MX-1 3 

PO, QD 

(5 on, 3 

off, 5 

on) 

F 
69** 

ND 0 

27 OPM-2 1 
PO, 

QDx14 
A 59 -2 0 

27 OPM-2 3 

PO, QD 

(5 on, 3 

off, 5 

\J ii ) 

A 67 7* 0 

36 
HT108 

0 
0.3 

PO, 

QDxl4 
H 26 -1 30 

36 
HTl 08 

0 

PO, 

QDx 14 
H 41* 3 1.0 

36 
HTl 08 

0 
3 

PO, 

QDxl4 
H 47** 46*** 10 

36 
MV4-

11 
0.2 

PO, 

QDx21 
D 22* j ^ ^ 0 

36 
MV4-

11 
0.67 

PO, 

QDx2! 
D 

57** 
* 59*** 0 

36 
MV4-

11 
2 

PO, 

QDx21 
D 

81** 
* 

94* 0 

cytarabine 
MV4-

11 
250 

IP, BID 

Q7Dx3 
C 

47** 
* ^7*** 0 

36/ 

cytarabine 

MV4-

11 
0.67/250 

PO/IP, 

QDx21/ 

BID 

Q7Dx3 

E 
64** 

53*** 0 
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Compoimd 

of Ex. No. 
model 

dose 

mg/kg Id 

ay 

route, 

regime 

n 

vehicl 

ea 

%TG 

Ib 

%TG 

Dc 

% 

remove 

d from 

study 

36/ 

cytarabine 

MV4-

11 
2/250 

PO/IP, 

QDx21/ 

BID 

Q7Dx3 

E 
C)Q** 

* 
102** 

* 0 

36 MX-1 0.3 PO, QD F 43** 40 0 

36 MX-1 1 PO, QD F 
60** 

* ND 0 

36 MX-1 o 
J PO, QD F 

76* * 
% ND 0 

36 OPM-2 0.25 
PO, 

QDx21 
A 19 29 0 

36 OPM-2 0.25 
IP, 

QDx21 
F 45 55* 0 

36 OPM-2 0.5 
PO, 

QDx21 
A 

75** 
* 

ioi** 
* 0 

36 OPM-2 0.5 
IP, 

QDx21 
F 49* 52** 0 

36 OPM-2 
PO, 

QDx21 
A 

75** 
* 

.107** 
* .10 

36 OPM-2 
PO, 

QDx21 
A 72** 64* 10 

36 OPM-2 
PO, 

QDx21 
A 

79** 
* 

140** 
* 0 

36 OPM-2 
PO, 

BIDx21 
A 

74** 
* 

140** 
* 10 

36 OPM-2 
PO, 

QDx21 
A 7Q** 85** 0 

36 OPM-2 
IV, 

Q4Dx3 
C 69** 66** 0 
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Compound 

of Ex. No. 
model 

dose 

mg/'kg/d 

ay 

route, 

regime 

n 

vehiel 

ea 

%TG 

Ib 

%TG 

Dc 

% 

remove 

d from 

study 

36 OPM-2 1 

IP, 

Q4DX3 
F 61* 80*** 0 

36 OPM-2 1 
IV, 

Q4Dx3 
C 80** 

I12** 
H= 0 

36 OPM-2 2 
PO, 

QDx21 
A 60 

36 OPM-2 3 
PO, 

QDx 14 
A 

90** 
* 

9 1 *** 10 

36 OPM-2 o 
0 

PO, 

QDx2! 
A 

88** 
* 

131** 
* 30 

36 OPM-2 3 

PO, 

BIDx2I 

d 

A 70 

36 OPM-2 3 
IP, 

QDx21 
F 40 

36 OPM-2 -> 
D 

IP, 

QDx21 
F 70 

36 OPM-2 4.2 

PO, 

QD(5 

on 2 

off)x3 

A 50 

36 OPM-2 5.25 

PO, 

QD(4 

on 3 

off)x3 

A 40 

36 OPM-2 6 

PO, 

Q2D 

x2Id 

A 82* 84** 20 
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Compound 

of Ex. No. 
model 

dose 

mg/kg/d 

ay 

route, 

regime 

n 

vehiel 

ea 

%TG 

I" 

%TG 

Dc 

0/ /(> 

remove 

d from 

study 

36 OPM-2 6 
TP, 

QDx21 
F 100 

36 OPM-2 7 

PO, 

QD(3 

on 4 

off)x3 

A 
81** 

* 
9 "j * * * 0 

36 OPM-2 7 

PO, 

BID (3 

on 4 

KJi.l JA.^J 

A 90 

36 OPM-2 10.5 

PO, 

QD(2 

on 5 

off)x3 

A 
75** 

* 94*** 0 

Bortezomib OPM-2 1 
IV, 

Q4Dx3 
B 80** 93*** 10 

36/ 

Bortezomib 
OPM-2 0.25/1 

IP/IV, 

QDx21/ 

Q4Dx3 

B 94** 
195** 

* 20 

36/ 

Bortezomib 
OPM-2 0.5/1 

IP/IV, 

QDx21/ 

Q4Dx3 

B 40 

36/ 

Bortezomib 
OPM-2 1/1 

PO/IV, 

QDx21/ 

Q4Dx3 

B 300 

36/ 

Bortezomib 
OPM-2 1/1 

IP/IV, 

QDx2i/ 

Q4Dx3 

G 40 
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Compound 

of Ex. No. 
model 

dose 

mg/kg/d 

ay 

route, 

regime 

n 

vehicl 

ea 

%TG 

Ib 

%TG 

Dc 

% 

remove 

d from 

study 

36 SKM I 0.2 
PO, 

QDx21 
A 41* 93 0 

36 SKM1 0.67 
PO, 

QDx21 
A 58* 

444** 
* 0 

36 SKM1 2 
PO, 

QDx21 
A 86** 

721** 
* 0 

azacitidine SKM.1 6 
IV, 

Q7Dx3 
C 54** 98* 0 

36/ 

azacitidinc 
SKM I 0.67/6 

PO/IV, 

QDx21/ 

Q7Dx3 

B 86** 
649** 

* 30 

36/ 

azacitidine 
SKM1 2/6 

PO/IV, 

QDx21/ 

Q7Dx3 

B 91** 
958** 

* 10 

cytarabine SKM1 250 
IP, BID 

Q7Dx3 
C 20 30 0 

36/ 

cytarabinc 
SKM1 0.67/250 

PO/IP, 

QDx21/ 

BID 

Q7Dx3 

B 69** 
514** 

* 0 

36/ 

cytarabine 
SKM1 2/250 

PO/IP, 

QDx21/ 

BID 

Q7Dx3 

B 87** 
739** 

* 0 

146 OPM-2 
PO, 

QDx21 
A 39 35 10 

146 OPM-2 3 
PO, 

QDx21 
A 76* 78** 0 
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Compound 

of Ex. No. 
model 

dose 

mg/kg/d 

ay 

route, 

regime 

n 

vehicl 

e3 

%TG 

Ib 

%TG 

Dc 

% 

remove 

d from 

study 

158 OPM-2 6 
PO, 

QDx21 
A 53 34 10 

158 OPM-2 20 
PO, 

QDx2i 
A 78* 72** 30 

169 OPM-2 3 
PO, 

QDx21 
A 69* 77* 10 

169 OPM-2 10 
PO, 

QDx21 
A 100 

200 OPM-2 1 
PO, 

QDx21 
A 50 44 10 

200 OPM-2 3 
PO, 

QDx21 
A 80** 82** 20 

250 OPM-2 3 
PO, 

QDx21 
A 42** 29 0 

250 OPM-2 10 
PO, 

QDx21 
A 40 

287 OPM-2 10 
PO, 

QDx21 
A 50 

287 OPM-2 20 
PO, 

QDx21 
A 70 

311 OPM-2 1.25 
PO, 

QDx21 
A o

 *• 90* 0 

311 OPM-2 2.5 
PO, 

QDx21 
A 56 

a. Compounds were formulated in the following vehicles: 

A: 10% EtOH, 30% PEG 400, 60% Phosol 53 MCT (Lipoid AG) 

B: 10% EtOH, 30%> PEG 400, 60%> Phosol. 53 MCT (Lipoid AG)/ 0.9% Saline 

5 C: 0.9% Saline 
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D: 10% EtOH, 27.5% PEG 400, 60% Phosol 53 MCT (Lipoid AG) 

E: 10% EtOH, 27.5% PEG 400, 60% Phosol 53 MCT (Lipoid AG)/ 0.9% Saline 

F: 2% EtOH, 5% Tween-80, 20% PEG400, 73% 0.2%> HPMC 

G: 2% EtOH, 5% Tween-80, 20% PEG400, 73% 0.2% HPMC/ 0.9% Saline and 

5 H: 5% EtOH, 30% PEG 400, 60% Phosol 53 MCT (Lipoid AG) 

b. Tumor growth inhibition, %TGi = 100 - mean tumor volume of treatment group I 

mean tumor volume of control group x 100. Number of mice per treatment group = 8 

(MX-J, MV4-J1, SKM1) or 10 (OPM-2). The p values (as indicated by asterisks) are 

derived from Student's T test comparison of treatment group vs. control group. Based on 

10 day 3]. *p<0.05, ** p<0.01, *** p<0.001. %TGI vaiues are not presented if mortality 

40%. 
c. Tumor growth delay, %TGD = (T - C) / C x 100, where T = median time to endpoint 

of treatment group and C = median time to endpoint of control group. The p values (as 

indicated by asterisks) derived from Kaplan Meier log-rank comparison o f treatment 

15 group vs. treatment control group. *p<0.05, ** p<0.01, *** p<0.001. %TGD values are 

not presented if mortality 40%. 

ND = Not determined 

In vivo rat collagen induced arthritis model 

20 Compound of Example 36 inhibits paw swelling in a rat collagen induced arthritis 

(rCIA) model of inflammation. On day 0 of the rCFA model female Lewis rats (n=9/group) 

were immunized intradermally (id) with 600 jig of bovine type II collagen in an emulsion 

with incomplete Freund's adjuvant (IFA). Immunization was given over three sites receiving 

a 100 p,L intradermal injection at each site. On day 6 rats were boosted with 600 ug of 

25 bovine type 11 collagen in a manner identical to the initial immunization protocol. A control 

group of rats received the same volume of IFA alone, also on day 0 and day 6. Using a 

plethysmograph water displacement system paw volume was measured on day 7 (baseline 

measurement) and on days 10, 12, 14 and 17. Dose groups included IFA immunized non-

arthritic rats, PBS vehicle treated, prednisolone treated (3 mg/kg positive control), compound 

30 vehicle treated (10% EtOH/ 30% PEG400/ 60% Phosal 53) and Example 36 dosed orally at 

1.0, 0.3, 0.1, and 0.03 mg/kg. Dosing began on day 10 and animals were treated once daily 

through day 1.7 via oral dosing with a 1.0 mL volume. Paw swelling is reported as change in 

paw volume from baseline and area under the curve (AUC) was calculated for the paw 
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swelling in each close group. Example 36 inhibited inflammation in the arthritic paw in a 

dose dependent manner with an ED50 of 0.21 mg/kg and an EDgo of 0.69 mg/kg 

corresponding to maximum plasma concentrations of 6.8 ng/mL and 22.3 ng/mL at the ED50 

and EDgo, respectively. 

5 Table 8 

Treatment group 

AUG of Paw Swelling (ml- I 

day) 

MEAN SEM 
... . 

TFA immunized (non-

1 arthritic) 
0.13** 0.06 | 

PBS Vehicle 4.33 0.49 

Compound vehicle 4.90 0.32 

Example 36 dosed at 1.0 

mg/kg 
0.70** 0.16 

I Example 36 dosed at 0.3 

[ mg/kg 
1.84** 0.23 

Example 36 dosed at 

0.1 mg/kg 
3.66* 0.21 

Example 36 dosed at 

0.03 mg/kg 
4.19 0.34 

Prednisolone dosed at 

3mg/kg 
0.67** 0.20 

One way Anova (vs. compound vehicle) *p<0.05 **p<0.001 

10 It is understood that the foregoing detailed description and accompanying examples are 

merely illustrative and are not to be taken as limitations upon the scope of the invention, 

which is defined solely by the appended claims and their equivalents. Various changes and 

modifications to the disclosed embodiments will be apparent to those skilled in the art. Such 

changes and modifications, including without limitation those relating to the chemical 

15 structures, substituents, derivatives, intermediates, syntheses, formulations and/or methods of 

use of the invention, may be made without departing from the spirit and scope thereof. All 

317 



WO 2013/097601 PCT/CN2012/086357 

publications, patents, and patent applications cited herein are hereby incorporated by 

reference in their entirety for all purposes. 
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1. A compound of formula (J) or a pharmaccutically acceptable salt thereof 
o 

,RX 

N "V" \ 

G1 

// 

.L1. 

A3 

(0 
wherein 

Rx is hydrogen or C]-C3 alkyl; 

Ry is C1-C3 aikyl, -(C2-C3 alkylenyl)-OH, or C1-G3 haloalkyl; 

X1 is N or CRx1 wherein 

Rxi is hydrogen, C2-C6 alkenyl, C2-C6 

alkynyl, -C(0)0Raxi, -C(0)NRbxlRcxl, ~€(0)Rdx\ 

2Rdxl, ~S(0)2NRbx]Rcxl, Gxj, Cj-C6 haloalkyl, or CrC5 alkyl; 

wherein the C]-Cc alkyl is optionally substituted with one substituent 

selected from the group consisting of OR8*1, SRox1, S(0)Rdxl, 

S(0)2Rdxl, 
NRbxlRcxl, -C(0)R™', -C(0)0R°xl, ^(0)NRta,RKtl, -S(0)2NRbxlRoxl, 

and Gxl; 

Raxl, Rbx], and K: . at each occurrence, are each independently hydrogen, Ci-

C<s alkyl, C|-Cc haloalkyl, Gd, or -(Cj-Cg alkylenyl)-Gd; 

Rdxl, at each occurrence, are each independently Cj-C6 alkyl, C}-C6 haloalkyl, 

G11, or -(Ci-C6 alkyleny])-Ga; 

X2 is N or CRx2; wherein 

Rx2 is hydrogen, Ci-Ce alkenyl, C2-C6 

alkynyl, -C(0)0Rax2, -C(0)NRbx2Rcx2, -C(0)Rdx2, -C(0)H, 

S(0)2Rdx2, -S(0)2NRbx2Rcx2, Gx2, CrC6 haloalkyl, or CrC6 alkyl; 

wherein the CrCg alkyl is optionally substituted with one substituent 

selected from the group consisting of ORax2, SRax2, S(0)Rdx2, 
dx2 

319 



WO 2013/097601 PCT/CN201.2/086357 

NRbx2Rcx2, -C(0)Rux2, ~C(0)0Rax2, -C(0)NRbx2Rcx2, ~S(0)2NRbx2Rcx2, 

and Gx2; 

Rax2, RDx2, and Rcx2, at cach occurrence, are each independently hydrogen, Q-

€6 alkyl., Ci-Cc haloalkyl, Gb, or ~(C]-Cg alkylenyl)-Gb; 

Rdx2, at each occurrence, is independently C]-C6 alkyl, Cj-Ce haloalkyl, Gb, 

or -(Ci-C6 aIky!enyl)-Gb; 

Y1 is N or CRU; wherein Ru is hydrogen, Ci-Cr, alkyl, halogen, or Cj-Cg haloalkyl; 

A1 is N or CR1, A2 is N or CR2, A3 is N or CR3; and A'1 is N or CR4; with the proviso 

that zero, one, two, or three of A1, A2, A.3, and A4 are N; 

Rl, R3, and R4 are each independently hydrogen, Ci-Q alkyl, C2-C6 alkenyl, C2-Q 

alkynyl, halogen, Cj-Cs haloalkyl, CN, orN02; 

R2 is hydrogen, Cs-Cf, alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-Cg 

haloalkyl, -CN, N02, 

G2a, -OR2a, -0C(0)R2d, -0C(0)NR2bR2c, -SR2a, -S(0)2R2d, -S(0)2NR2bR2c, -C( 

0)R2d, -C(0)0R2a, -C(0)NR2bR2c, -NR2bR2c, -N(R2e)C(0)R2d, -N(R2e)S(0)2R2 

d, -N(R2e)C(0)0(R2d), -N(R2e)C(0)NR2bR2c, -N(R2e)S(0)2NR2bR2c, -(CrC6 

alkylenyl)-G2a, -(Q-C6 al.kyLenyi.)-OR2i\ -(C,~C<s alkylenyl)-0C(0)R2d, -(Cr 

C6 alkylenyl)-0C(0)NR2bR2c, -(CrC6 alkylcnyl)-S(0)2R2d, -(C,-C6 

alkylenyl)-S(0)2NR2bR2c, -(C|-C6 alkyIenyl)-C(0)R2d, -(CrC6 

alkylenyl)~C(0)0R2i!, -(C3-C6 alkylenyl)~C(0)NR2bR2c, -(CrC6 

alkylenyl)-NR2bR2c, -(C,-C6 alkylenyl)-N(R2e)C(0)R2d, -(CrC6 

alkylenyl)-N(R2e)S(0)2R2d, -(Ci~C6 alkylenyl)-N(R2e)C(0)0(R2a), -(C|-C6 

alkylenyl)-N(R2e)C(0)NR2bR.2c, -(CrC6 alkylenyl)-N(R20S(O)2NR2bR2c, and 

-(Ci~C6 alkylenyl)-CN; 

R2a, R2b, R2c, and R2e, at each occurrence, are each independently hydrogen, C2-C6 

alkenyl, C2-C6 alkynyl, Ci-Co haloalkyl, G2b, or Ct-C6 alkyl wherein the Ci-C<j 

alkyl is optionally substituted with one substituent selected from the group 

consisting of-ORzl, 

NRzlRz2, -C(0)0Rzl, -C(0)NR2lR22, -S(0)2Rzl, ~S(G)2NRzlRz2, and G2b; 

R2d, at each occurrence, is independently C2-Ce alkenyl, C2-C6 alkynyl, Cj-Ce 

haloalkyl, G2b, or Ci-Cr, alkyl wherein the Ct-Q alkyl is optionally substituted 

with one substituent selected from the group consisting of -ORzl, 

NRziRz2, -C(0)0RXI, -C(0)NRZIRZ2, -S(0)2R7j, ~S(0)2NRz]Rz2, and G2b; 
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Rzi and Rz2, at each occurrence, are each independently hydrogen, Ci-Ce alkyl, or Ci-

C6 haloalkyl; 

Gxi, Gx2, Ga, Gb, G2a, and G2b, at each occurrence, are each independently aryl, 

heteroaryl, heterocycle, cycloalkyl, or cycloalkenyl, and each of which is 

independently unsubstituted or substituted with. 1, 2, 3, 4, or 5 of R.v; 

L1 is absent, CH2, C(O), C(H)(OH), (CH2)mO, (CH2)mS(0)il wherein n is 0, 1, or 2; or 

(CH2)mN(Rz) wherein Rz is hydrogen, C1-C3 alkyl, C1-C3 haloalkyl, (C2-C3 

alkylenyl)-OH, or unsubstituted cyclopropyi; 

m is 0 or 1; 

G1 is Ci-Ce alkyl, alkoxyalkyl, Gla or -(C1-C6 alkylenyl)-G!a; wherein each Gla is 

independently aryl, heteroaryl, heterocycle, cycloalkyl, or cycloalkenyl, and 

each Gla is independently unsubstituted or substituted with 1, 2, 3, 4, or 5 of 

Rw; 

Rv and Rw, at each occurrence, are each independently Ci-C<j alkyl, Cz-Cc alkenyl, C2-

Cc alkynyl, halogen, Cj-Ce haloalkyl, -CN, 

oxo, -OR1', -0C(0)R', -0C(0)NRjRk, -SRh, -S(0)2Rk, -S(0)2NRJRk, -C(0)Rh, -

C('O")-m0nocyc 1 ic heterocycle, -C(0)-monocyclic 

heteroaryl,-C(0)0Rh, -C(0)NRjRk, -NRjRk, ^(R^CXO)^, -N(Rh)S(0)2R', -N 

(RI,)C(0)0(Ri), -N(Rh)C(0)NRJRk, -(C,-C6 alkylcnyO-OR11, -(C,-Ce 

alkylcnyl)-0C(0)R', -(C,-C6 alkylenyl)-0C(0)NRJRk, -(C,-C6 

alkylenyl)-S(0)2R1', -(C,-C6 alkylenyl)-S(0)2NRjRk, -(C,-C6 

alkylenyl)-C(0)Rh, -(CrC6 alkylenyl)-C(0)0Rh, -(C,-C6 

al(cylenyl)-C(0)NRiRk, -(C,-C6 alkyIetiyl)~NRJRk, -(CrC6 

alkyleoyl)-N(Rl,)C(0)R1, -(C,-C6 alkylenyl)-N(Rh)S(0)2R\ -(C i -C6 

alkylenyl)-N(RI')C(0)0(Ri), -(Ci-C6 alkyIenyl)-N(Rh)C(0)NRjRk, or-(C,-C6 

alkylenyl)~CN; 

Rh, RJ, Rk, at cach occurrence, are each independently hydrogen, Ci-Cg alkyl, or Ci-C<j 

haloalkyl; and 

R!, at each occurrence, is independently CrC6 alkyl or Ci-Cg haloalkyl. 

2. A. compound, of formula (I) or a pharmaceutically acceptable salt thereof 
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o 

wherein 

Rx is hydrogen or C1-C3 aikyl; 

Ry is C1-C3 alkyl, -(C2-C3 a!kylcnyl)-OH, or C]-C3 haloalkyl; 

Xs is N or CRxl wherein 

Rx] is hydrogen, Cy-Cc alkenyl, C2-C6 

alkynyl, -C^OR^1, -C(0)NRbxlRcxl, -C(0)Rdxi, 

S(0)2Rdx\ -S(0)2NRbxiRcxl» Gxl, C,-C6 haloalkyl, or CVC6 alkyl; 

wherein the Ci-Cr> alkyl is optionally substituted with one substituent 

selected from the group consisting of QRaxi, SRaxl, S(0)Rdxl, 

S(0)2Rdx1, 

NRbxSRcxl, -C(0)Raxl, -C(0)0Rax1, -C(0)NRbxlRcxl, ~S(0)2NRbxlRcx!, 

and Gxl; 

R'lxl, RbxI, and RcxI, at each occurrence, are each independently hydrogen, Cj-

Cg alkyl, C]-C6 haloalkyl, G'1, or -(Ci-Cg alkylenyl)-Ga; 

Rdxl, at each occurrence, are each independently Cj-Ce alkyl, Ci-C<> haloalkyl, 

GJ, or-(Ci-Cfi alkylenyl)~Ga; 

X2 is N or CRx2; wherein 

Rx2 is hydrogen, C2-C<5 alkenyl, C2-C6 

alkynyl, -C(0)0Rax2, ~CfO)NRbx2Rcx2, -C(0)Rdx2, 

S(0)2Rdx2, -S (0)2NRbx2Rcx2, Gx2, Ci-Ce haloalkyl, or C3-C6 alkyl; 

wherein the Ci-Cg alkyl is optionally substituted with one substituent 

selected from the group consisting of OR3"42, SRax2, S(0)Rdx2, 

S(0)2Rdx2, 

NRbx2Rcx2> -C(0)Rax2, -C(0)0Rax2, -C(0)NRbx2Rcx2, -S(0)2NRbx2Rcx2, 

and Gx2; 

Rax2, Rbx2, and Rcx2, at each occurrence, are each independently hydrogen, CV 

C6 alkyl, CrC6 haloalkyl, Gb, or -(CrC6 alkyIenyl)-Gb; 
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Rdx2, at each occurrence, is independently Ci-Ce alky], Ci-Ce haloalkyl, GD, 

or -(Ci-Ce alkylenyl)-Gb; 

Y1 is N or CRU; wherein Ru is hydrogen, Ci-Cc alkyi, halogen, or Cj-C<s haloalkyl; 

A1 is N or CR3, A2 is N or CR2, A3 is N or CR3; and A4 is N or CR4; with the proviso 

that zero, one, two, or three of A1, A2, A3, and A4 are N; 

R1, R3, and R4 are each independently hydrogen, Ci-Ce alkyl, Cx-Co alkenyl, C2-C6 

alkynyl, halogen, Ci-Ce haloalkyl, CN, orN02; 

R is hydrogen, Cj-C6 alkyl, CVCc alkenyl, C2-C6 alkynyl, halogen, CpCf, 

haloalkyl, -CN, N02, 

G2*, -OR2", -0C(0)R2d, -OC(0)NR2bR2c, -SR2*, -S(0)2R2d, -S(0)2NR2bR2c, -C( 

0)R2d, -C(0)0R2*, -C(0)NR2bR2", -NR2bR2c, -N(R2c)C(0)R2d, -N(R2e)S(0)2R2 

d, -N(R2e)C(0)0(R2d), -N(R2c)C(0)NR2bR2c, -N(R2e)S(0)2NR2bR2c, -(C,-C6 

alkylenyl)-G2a, -(Ci.-C6 alkylenyl)-OR2", -(C,-C0 alkylenyl)-0C(0)R2d, -(Cr 

C6 alkylenyl)-0C(0)NR2bR2°, -(C,-C6 a]kylenyl)-S(0)2R2d, -(Ci-Cs 

alkylenyl)-S(0)2NR2bR2c, -(Ci-C6 alkylenyl)-C(0)R2d, -(Ci-C6 

a.lkylcnyl)-C(0)0R2", -(CrC0 alkylenyI)-C(0)NR2bR2c, -(C,-C6 

alkylcnyl)-NR2bR2c, -(C|-C6 alkyienyl)-N(R2e)C(0)R2d, -(C,-C6 

alkyIenyl)-N(R2o)S(0)2R2d, -(Ci-C6 alky]enyl)-N(R2e)C(0)0(R2"), -(Ci-C6 

alkyl enyi)-N(R2e)C(0)NR2bR2c, -(CrC6 alkylenyl)-N(R2c)S(0)2NR2bR2c, and 

-(Ci-Ce alkylenyl)~CN; 

R2a, R2b, R2C, and R2e, at each occurrence, are each independently hydrogen, C2-C6 

alkenyl, C2-C6 alkynyl, Cj-Ce haloalkyl, G2b, or Ci-C6 alkyl wherein the Ci-Ce 

alkyl is optionally substituted with one substituent selected from the group 

consisting of -ORzl, 

NR7/iRz2, -C(0)0RillJ -C(0)NRzlRz2, -S(0)2Rzl, -S(G)2NRzlRz2, and G2b; 

R2d, at each occurrence, is independently C2-C6 alkenyl, C2-C6 alkynyl, Cj-Ce 

haloalkyl, G2b, or Ct-Cg alkyl wherein the C\-C(, aikyl is optionally substituted 

with one substituent selected from the group consisting of -ORz1, 

NRzlRz2, -C(Q)ORzi, -C(G)NRZIRZ2, -S(G)2Rzi, -SCOfcNR^R* and G2b; 

R7'1 and Rz2, at each occurrence, are each independently hydrogen, Cj-Cc alkyl, or Cj-

CQ haloalkyl; 

Gxl, Gx2, Ga, Gb, G2'1, and G2b, at each occurrence, are each independently aryl, 

heteroaryl, heterocycle, cycloalkyl, or cycloalkenyl, and cach of which is 

independently unsubstituted or substituted with 1, 2, 3, 4, or 5 of Rv; 
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L1 is absent, CH2, C(0), (CH2)mO, (CH2)mS(0)n wherein, n is 0, 1, or 2; or 

(CH2)mN(R^) wherein is hydrogen, C1-C3 aikyl, C1-C3 haloalkyl, (C2-C3 

alkylenyl)-OH, or unsubstituted cyclopropyi; 

m is 0 or 3; 

G1 is G]d or -(Ci-Ce aikylenyl)-Gla; wherein, each Gla is independently aryl., heteroaryl, 

heterocycle, cycloalkyl, or cycloalkenyl, and cach G1a is independently 

unsubstituted or substituted with 1, 2, 3, 4, or 5 of Rw; 

Rv and Rw, at each occurrence, are cach independently C3-C6 alkyl, C2-C6 alkenyl, C2-

Ce alkynyl, halogen, Ci-Ce haloalkyl, -CN, 

oxo, -OR1, -0C(0)R', -0C(0)NRJRk, -SRh, -S(0)2Rb, -S(0)2NR'Rk, -C(0)R\ -

C(0)0Rh, -C(0)NRJRk, -NR'Rk, -N(Rh)C(0)R', -N(Rlr)S(0)2R', -N(Rh)C(0)0( 

R'), -N(Rh)C(0)NRjRk, -(C,~C6 aIkylenyl)-OR', - (Ci-C6 

alkylenyl)-0C(0)R', -(C,-C6 alkylenyl)-0C(0)NR'Rk, -(C,-C6 

alky1enyl)-S(0)2R!', -(Ci-Q alkyieiiyl)-S(0)2NRJRk, -(C,-C6 

al.kyIenyl)-C(0)Rh, -(CrC6 alkylenyl)-C(0)0Rh, -(Ci-C6 

alkyIenyl)-C(0)NRjRk, -(C,-C6 alkylenyl)-NRJRk, -(CrC6 

alkylenyl)-N(Rh)C(0)R', -(Ci-C6 alkylenyl)-N(Rl,)S(0)2R', -(Ci-C6 

alkyleny])-N(Rh)C(0)0(R'), -(Ci-C6 aUcylenyl)-N(Rh)C(0)NRjRk, or-(Ci-C6 

alkylenyi)~CN; 

Rh, R', Rk, at cach occurrence, are each independently hydrogen, Ci-CV, alkyl, or CrQ 

haloalkyl; and 

R1, at each occurrence, is independently Ci-Q alkyl or Ci-Q haloalkyl. 

The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein Ry is 

C|-C3 alkyl. 

The compound of claim 1 or a pharmaccutically acceptable salt thereof, wherein Ry is 

methyl. 

The compound of claim 1 or a pharmaccutically acceptable salt thereof, wherein X1 is 

CRxS; and 

X2 is CRx2. 
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6. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein Y1 is 

N. 

7. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein Y1 is 

CRy. 

8. The compound of claim 6 or a pharmaceutically acceptable salt thereof, wherein 

Ru is hydrogen or C1-C3 alkyl. 

9. The compound of claim 1 or a pharmaceutically acccptabie salt thereof, wherein L1 is 

CH2, C(O), (CH2)mO, or (CH2)^(R*). 

10. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein L1 is 

(CH2)mO and G1 is Gla. 

11. The compound of claim I or a pharmaceutically acceptable salt thereof, wherein A1 is 

CR1; 

A2 is CR2; 

A"1 is CR"'; and 

A4 is CR4. 

12. The compound of claim 1 or a pharmaceutically acccptabie salt thereof, wherein one 

of A1, A2, A3, and A4 is N. 

13. The compound of claim J or a pharmaceutically acceptable salt thereof, wherein 

R2 is hydrogen, Ci-C6 alkyl, N02, 

G2", -S(())2R2d, -S(0)2NR2bR2c, ~C(0)R2d, ~C(0)0R2a, -C(0)NR2bR2c, ~NR2bR2c, ~N(R 
2e)C(0)R2d, -N(R2e)S(0)2R2d, -N(R2°)S(0)2NR2bR2c, -(Ci-C6 aikylenyl)-G2a, -(C:-C6 

alkylenyl)-OR2", -(C,-C6 aIkyletiyl)-S(0)2R2d, -(CrC6 alkylenyl)-S(0)2NR2bR2c, -(Cr 

C6 alkylenyl)-C(0)R2d, -(C,-C6 alkylenyl)-C(0)0R2", -(C,-C6 

alkyienyl)-C(0)NR2bR2c, -(Ci-C6 alkylenyl)-NR2bR2c, -(Ci-C6 

alkylenyl)-N(R2e)C(0)R2d, -(Ci-Co alkylen.yl)^N(R2e)S(0)2R2d, or-(Ci-C6 

alkylenyl)-N(R2e)S(0)2NR2bR2c, 
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14. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein 

R2 

is -S(0)2R2d, -S(0)2NR2bR2c, -C(0)R2d, -C(0)NR2bR2c, -N(R2e)C(0)R2d, -N(R2e)S(0)2 

Rzd, -N(R2c)S(0)2NR2bR2c, -(CVQ, alkylenyl)-S(0)2R2d, -(C,-C6 

alkylenyl)-S(0)2NR2bR2c, -(Ci-Cs alky!enyl>C(0)R2d, -(C,-C6 

alkylenyl)-C(0)NR2bR2c, -(C:-C6 alkylenyl)-N(R2e)C(0)R2d, -(C,-C6 

alkylenyl>N(R2e)S(0)2R2d, or -(C,-C6 alkylenyl)-N(R2<!)S(0)2NR2bR2c. 

15. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein 

R2 is -S(0)2R2d, -S(0)?NR2bR2c, -N(R2e)S(0)2R2d, or -N(R2c)S(0)2NR2bR2c. 

16. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein 

Y1 is N; 

X1 is CR.x1; and 

X2 is CRx2. 

17. The compound of claim 16 or a pharmaceutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of: 

ethyl 4-(5-amino-2-phenoxyphenyl)-6-mcthyl~7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

d]pyridazine-2-carboxylate; 

ethyl 4-[5-(ethylamino)-2-ph.enoxyphenyl]-6-methyi-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-d]pyridazine-2-carboxylatc; 

ethyl 4-{5-[ethyl(methylsulfonyl)amino]-2-phenoxyphenyl)-6-methyl-7-oxo-6,7-

dihydro-iH-pyrrolo[2,3-d]pyrid.azine-2-carboxylate; 

6-methyi-4-{5-[(methylsulfonyl)amino]-2-phenoxyph.enyI}-7-0X0-6,7-dihydro-1H-

pyrroio[2,3-d]pyridazine-2-carboxylic acid; 

6-methyl-4- {5-[(methyisulfony [)amino]-2-phenoxypheny 1 }-7-oxo-6,7-dihydro-1H-

pyrrolo[2,3-d]pyridazinc-2-carboxamide; 

6-mcthyl-N-[2-(4-methylpiperazin-l-yl)ethyl]-4-{5-[(methylsulfonyl)amino]-2-

phenoxyphenyl}-7-0x0-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazine-2-

carboxamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-d]pyridazin-4-yl)-4-

phenoxyphenyljmeth.anesulfonamide; 
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N-ethyl-6-methyl-4-{5-[(methyIsulfonyl)amino]-2-phenoxyphenyl}-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-d]pyridazine-2-carboxamide; 

6-methyl-4-(2-phenoxyph.enyi)-l,6-dihydro-7H-pyrrolo[2,3-d]pyiidazin-7-onc; 

N-ethyl-N,6~dimethyl~4-{5-[(methylsulfonyl)ami.no]~2-phenoxyphenyl}--7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-d]pyridazine-2-carboxamidc; 

4-[5-amino-2-(2,4-difluorophenoxy)phenylj-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-

d]pyridazin-7-one; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl.-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-

d]pyridazin-4-yl)phcnyl]methancsulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-l"H-pyrrolo[2,3-

d]pyridazin-4-yl)phenyl]ethanesulfona.mide; and 

4-[2-(cyclopropylmethoxy)-5-(cthylsulfonyl)phenyl]-6-m.ethyl-l ,6-dihydro-7H-

pyrrolo[2,3-d]pyridazin-7-one. 

18. The compound of claim 16 or a pharmaceutically acceptable salt thereof, wherein 

Ry is methyl. 

19. The compound of claim 18 or a pharmaceutically acceptabic salt thereof, wherein 

L1 is CH2, C(O), (CH2)lnO, or (CH2)mN(Rz). 

20. The compound of claim 18, or a pharmaceutically acceptabic salt thereof, wherein 

L1 is (CH2)raO. 

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

G1 is Glfl. 

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

Gla is optionally substituted aryl. 

23. The compound of claim 21 or a pharmaceutically acceptable salt thereof, wherein GIa 

is optionally substituted phenyl. 

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

Gla is optionally substituted cycloalkyl. 
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25. The compound of claim 21 or a pharmaceutically acceptable salt thereof, wherein 

G]a is optionally substituted monocyclic cycloalkyl. 

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

Gla is optionally substituted heterocycle. 

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

Gla is optionally substituted monocyclic heterocycle. 

28. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein 

Y1 is CR"; 

X1 is CRxl; and 

X2 is CRx2. 

29. The compound of claim 28 or a pharmaceutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of 

6-methyi-4-(2-phenoxyphcnyl)-l ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-(5-nitro-2-phenoxyphenyl)-l,6-d.ihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4~(5-amino-2-phenoxyphenyl)-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

N-[3-(6-m.ethyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljmethancsulfonamide; 

2,2,2-trifiuoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-lB-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljethanesulfonamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljacetamidc; 

N-methyS-N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyddin-4-yl)-4-

phenoxyphenyljmethanesulfonamide; 

ethyl 3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-yl)-4-

phenoxybenzoate; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybenzoic 

acid; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(pyridin-3-

yloxy)phenyl]methanesulfonamide; 
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6-metliyl-4-[2-(morpholin-4-ylmethyi)phenyI]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-

7-one; 

N-ethyi-3-(6-methyl-7-oxo-6,7-dihydro-lH.-pyrrolo[2,3-c]pyridiii-4-yl)-4-

p h eno x ybenzam i de; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxy-N-

(tetrahydrofuran-2-yImethyl)benzamidc; 

"N-cyclopentyl-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c3pyridin-4-yl)-4-

phenoxybenzamide; 

N-(2,2-difluoroethyl)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-y])-

4-phenoxybenzamide; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yi)-4-phenoxy-N-(l, 3-

thiazol-2-yl)benz amide; 

N-(l,l-dioxido tetrahydrothiophen-3-yl)-3-(6-methyl-7-oxo-6,7-dihydro-1H-

pyrrolo[2,3-c]pyridin-4-yi)-4-phenoxybenzamide; 

3-(6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-4-phenoxybcnzamide; 

4-f5-(hydroxymethyI)-2-phenoxyphenyl]-6-mcthyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljethanesulfonamide; 

N, N-dimethyl-N'-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-y!)-4-

phenoxyphcnyljsulfiiric diamide; 

N-[5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrro]o[2,3-c]pyridin-4-yl)-6-phenoxypyridin-

3-y]]methanesuifonamide; 

N-[3-fluoro-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljmethanesulfonamide; 

N-[4-(2-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-cjpyridin-4-

yi)phenyI]methanesu]fonamide; 

N-[4-(4-fluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]methanesulfonamide; 

N-[3-chloro-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-

phenoxyphenyljmethanesulfonamide; 
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N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran~4-y!oxy)phenyl]methanesulfonamide; 

6-methyi-4-[2-phenoxy-5-(lH-pyrazo!-l-ylmethyl)phcnyi]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-yI)-4-(tctrahydrofuran-

3-yloxy)phcny3]methanesulfonamidc; 

N-{3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-y])-4-[2-

(tri fiiiorometh yl)phenoxy jpheny 1} mcthanesul fon ami dc; 

N-[4-(4-cyanophenoxy)-3-(6-mcthy I-7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]methancsulfonamide; 

N-[4-f2-chloro-4-fluoroph.eno xy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolof2,3-

c]pyridin-4-y!)phenyi]methanesulfonamidc; 

[4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]acetic acid; 

N-[4-(2,4-difluorophenoxy)-3-(6-m.ethyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phcnyl ] ethanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-]H-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]acctamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrol.o[2,3-

c]pyridin-4-yl)phenyl]-3,3,3-trifluoropropanamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-2,2-dimetlrylpropan amide: 

ethyl 4-(cyclopcntylamino)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-

4-yl)benzoate; 

4- {5-[( 1,1 -dioxido-l ,2-thiazolidin-2-yl)methyl]-2-phenoxyplienyJ} -6-methyl-1. ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{f3-(6-methy]-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4~ 

phenoxybenzyl]amino}-4-oxobutanoic acid; 

4-[2-(2,4-difluorophenoxy)-5-(l,l-dioxido-l,2-thiazolidin-2-yl)phenyl]-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(benzyloxy)-5-(2-hydroxyethyl)phenyl]-6~methyl-l,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 

methyl [4-(benzyIoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]acetate; 
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2-[4-(beiizyloxy)-3-(6-methyl-7-oxo-6J-dihydro-lH-pyrroIo[2,3-c]pyridin-4-

yl)phenyl]-N-ethylacetamide; 

2-[4-(benzyloxy)-3-(6-m.ethyl-7-oxo-6,7-dihydro-lH~pyrrolo[2,3~c]pyridin-4-

yl)phenyl]-N,N-dimethylacetamide; 

N-[4-(3,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-y])phcnyl]rnethanesu1fonamidc; 

N~[3-(6-methyl-7-oxo-6,7-dihydro-1H-pyrrolo[2,3-c]pyridin-4-yl)-4-(2,4,6-

trifluorophenoxy)phenyl]methanesulfonamide; 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)benzamide; 

4-(2,4-difluorophenoxy)-3-(6-meth.yl-7-oxo-6,7-dihydro-3 H-pyrrolo[2,3-c]pyridin-4-

yl)-N-(tetrahydrofuran-3-yl)bcnzaraide; 

4-{2-(2,4-difluorophenoxy)-5-[(l, 1 -dioxidothiomorphoim-4-yl)carbonyl]phenyl} -6-

methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-(2,4-difIuorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[293-c]pyridm-4-

yl)-N-( I -ineth.yl-2-oxopyrrolidin-3-yl)benzamidc; 

tert-butyl {I-[4-(2,4-difluorophenoxy)-3-(6-mcthyl-7-oxo-6,7-dihydro-IH-

pyrrolo[2,3-c]pyridin-4-yl)bcTizoyl]pyrrolidin-3-yl}carbamate; 

4-[2-(2,4-difluorophenoxy)-5-(pyrrolidin-l -yicarbony])phenyl]-6-methyl-l ,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

4-[2-(2,4-difluorophenoxy)-5-(morpholin-4-ylcarbon.yl)phenyl]-6-meth.yl-l,6-

dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 

N-[4-(cycloh.exyioxy)-3-(6-methyI-7-oxo-6,7-dihydro-1H-pyrroio[2,3-c]pyridi.n-4-

y])phenyljmethanesuifonamide; 

N-[4-(cyclopentyloxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroio[2,3-c]pyridin-4-

yl)phenyi]methanesul fonamide; 

N-{4-[(4,4-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pheny]}methanesulfonamide; 

N-[3-(6-Tnethyl-7-oxo-697-dihydro-lH-pyrrolo[2s3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-3-yloxy)phcnyl]methanesuifonamidc; 

6-methyl-4-[2-(morpholin-4-ylcarboTiyl)phenyl]-l,6-dihydro-7H-pyrroio[2,3-

c]pyridin-7-one; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH~pyrro3o[2,3-c]pyridin-4-yi)-4-(2,4,6-

trifiuorophenoxy)ph.enyl]ethanesulfonamide; 
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N-[4-(benzyloxy)-3-(6-methyl-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)ph.enyl]methanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-2-fluoroethanesulfonamide; 

N-[4-(2,4-difluorophetioxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

cjpyridin-4-yl)phenyr]-N,-mcthylsulfaric diamide; 

N-[3-(6-methy]-7-oxo-6,7-dihyd.ro-J H-pyrrolo[2,3-cjpyridin-4-yl)~4-(tetrahydrofuran-

3 -y loxy)pheny 1] ethanesu I fori amide; 

methyl 6-methyl-7-oxo-4-(2-phcnoxyphcnyl)-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin.e-

2-carboxylate; 

m.eth.yi l,6-dim.ethyl-7-oxo-4-(2-phenoxyphenyl)-6,7-dihydro-1 H-pyrro]o[2,3-

cjpyridine-2-ca.rboxy!atc; 

ethyl 4-(5-amino-2-phenoxyphenyl.)-6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridine-2-carboxylate; 

6-methyl-4-(5-(methylsulfonamido)-2-phenoxyphenyl)-7-oxo-6,7-dihyd.ro-lH-

pyrrolo[2,3-c]pyridine-2-carboxylic acid; 

ethyl 6-methyl-4-{5-[(m.ethyLsulfoiiyl)am.ino]-2-phenoxyphcnyl}-7-0X0-6,7-dihydro-

lH-pyrrolo[2,3-cjpyridme-2-carboxylate; 

N-ethyl-6-mcthyl-4-{5-[(methylsulfonyl)amino]-2-phenoxypheiiyl}-7-0X0-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxamidc; 

6-metliyl-4-{5-[(m.ethylsulfonyl)amino]-2-phenoxyphenyr}-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridine-2-carboxamide; 

4-{4-[(ethylsulfonyl)amino]-2-(6-mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenoxy}benzamide; 

6-m.ethy!-4-[5-fm.ethylsulfonyl)-2-phenoxyphenyi]-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-onc; 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-(tetrahydrofuran-3-

yioxy)pyridine-3-su.lfonamide; 

N-m.ethyi-5~(6-methyl-7-oxo-6 J-dihydro-lH-pyrrolopj-cjpyridm^-yiJ^-

^etrahydrofurari^-yloxy^yridme-S-sulfonamide; 

6-methyl-4-(2-phenoxyphenyl)-2-phenyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

jV-{3-[2-(hydroxymethyi)-6-methyl-7-oxo-6 J-dihydro-l//-pyrrolo[2,3-c]pyri.din-4-

yl]-4-pherioxyph.enyl} mcthanesul fonamide; 
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N-[4-(4-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrroIo[2,3-c]pyridin-4-

yl)phenyl]ethanesulfonamide; 

2-fhioro-N-[3-(6-methyl-7-oxo-6 J-dihydro-]H-pyrro]o[23-c]pyridm-4~yl)-4-

(tetrahydrQfuran-3-yloxy)pheny^]ethanesulfonamide; 

N-[3-(6-methy]-7-oxo-6,7-dihydro-lH-pyrro]o[2,3-c]p};ridiii-4-yl)-4-(tetrah.ydrofijran~ 

3-yloxy)phenyI]propane-l-sulfonamide; 

N-[4-(4-cyanophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyiTolo[2,3-c]pyi-idin-4-

yl)phenyl]propane-l-sulfonamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2.3-c]pyridin-4-yl)-4-(2,4,6-

trifluorophenoxy)phenyl]propane-l-sulfonamide; 

3-(6-methyl-7-oxo-6,7-dihydro-lH-pyn"oio[2,3-c]pyridin-4-yl)-4-

phenoxybenzencsulfonamidc; 

6-(cycloiiexylamino)-5-(6-methyl-7-oxo-6,7-dLhydro-lH-pyrrolo[23-c]pyridin-4-

yl)pyri dine-3-sulfonamide; 

6-(cycIohexylamino)-N-mcthyl-5-(6-mcthyl-7-oxo-6,7-dih.ydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pyridine-3-sulfonamide; 

N-mcthyl-N'-[3-(6-methyl~7-oxo-6,7-dihydro-lH-pyn-olo[2,3-c]pyridin-4-yl)-4-

(2,4,6-trifhiorophcnoxy)phenyl]sulfuric diamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[23-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-4-yloxy)phenyl]propan.e-1 -sulfonamide; 

2,2,2-trifluoro-N-[3-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrolo[23-cjpyridin-4-yl)-4-

(tetrahydro-2H-pyran-4-yloxy)phenyl]cthanesulfonamide; 

N- {4-[(4,4-difluorocyc3obexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[23-

c]pyridin-4-yl)phenyl) ethanesulfonamide; 

N-(4-[(4,4-difluorocyclohexyl)oxy]-3-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-

ejpyridin-4-yl)phenyl}propane-l-sulfonamide; 

N- {4-[(4,4-difluorocycIohexyl)oxy]-3-(6-methyl-7-oxo-6,'7-dihydro-1 H-pyrrolo[2,3-

c]pyridin-4-yl)phenyl}-2,2,2-trifluoroethanesulfonamide; 

N-{4-[(4,4-difluorocyelohexyl)oxy]-3-(6-methy l-7-oxo-6,7-dihydro-l H-pyrrolo[23-

c]pyridin-4-yl)phenyl}-N'-methylsulfuric diamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-l H-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahydro-2H-

pyran-3-yloxy)phenyl]ethanesulfonamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2s3-c]pyridin-4-yi)-4-(tetrahydro-2H-

pyran-3-yloxy)phenyl]propane-l-sulfonamide; 
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2,2,2-trifluoro-N-[3-(6-methy l-7-oxo-6,7-dihydro-JH-pyrrolo[2,3-cjpyridiri-4-yl)-4-

(tetrahydro-2H-pyran-3-yloxy)phenyl]ethanesulfonamide; 

N-mei:hyl-N,-[3-(6-methyl-7-oxo-6,7-dihydro-lH.-pyrrolo[2,3-c]pyridin-4-yl)-4-

(tetrahydro-2H-pyran-3-yIoxy)phenyl]sulfuric diamide; 

N-[3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-4-(tetrahy dro-2H-

pyran-4-yloxy)phenyl]ethanesulfonamide; 

N,N-dimethyl-5-(6-methyl~7-oxo-6,7-dihydro-lH-pyiTolo[2,3-c]pyridm-4-yl)-6-

(tetrahydrofuran-3-yloxy)pyridine-3-sulfonamide; 

5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl.)-6-

(phenylamino)pyridine-3-sulfonamide; 

N-methyl-5-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)-6-

(phenylamino)pyridine-3-sulfonamidc; 

N-[4-(4-cya.nophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyi"idin-4-

yl)phenyi]~2-fluoroethanesulfonamide; 

2~fiuoro~N-[3-(6~mcthyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyrid.in-4-yl)-4-(2,4,6-

trifluorophenoxy)phenyl]etbanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-m.cthy]-7-oxo-6.7-dihydro- lH-pyrrolo[2,3-

c]pyridin-4-yj)phenyi]propane-1-sulfonamide; 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-c3pyridin-4-

yl)-N-(pyrimidin-2-yl)benzamide; 

4-(2,4-difluorophenoxy)-N-(2,6-dimethoxypyridin-3-y])-3-(6-methyl-7-oxo-6,7-

dihydro-1 H-pyrrolo[2,3-c]pyridin-4-yl)benzamide; 

4-(2,4-difluorophenoxy)~N-(lH-indazol-6-yl)-3-(6-methyl~7~oxo-6,7~dihydro-lIT-

pyrrolo[2,3-c]pyridin-4-yl)benzamidc; 

4-[2-(2,4-difluorophenoxy)-5-{[4-(pyrrolidin-l-ylcarbonyi)piperazin-l -

yl.]carbonyl}phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-(2,4-difiuorophenoxy)-N-[4-(dimcthylamino)phenylj-3-(6-methyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)benzamide; 

4-('2,4-difluorophenoxy)-3-(6-methyl-7~oxo-6,7-dihy dro-1 H-pyrrolo[2,3-c]pyridin-4-

yl)-N-(pyridin-4-ylmethyl)benzamide; 

4-(2,4-difluorophenoxy)-3~(6-methyl-7-oxo-6,7-dihydro-lH~pyrrolo[2,3-c]pyrid.in-4-

yl)-N-[2-(2-oxopyrrolidin-l-yl)ethyl]benzamide; 

4-(2,4-difluorophenoxy)-N-(2-hydroxy-2-methylpropyl)-3-(6-methyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl)benzami.de; 
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4-(2,4-difluorophenoxy)-N-[2-(5-raethoxy-lH-indol-3-yl)cthyl]-3-(6-methyl-7-oxo-

6,7-dihydro-lH-pyrrolo[2#3-c]pyridin-4-yl)benzamide; 

N-(3,4-difluorobenzyl)-4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-JH-

pyrrolo[2,3-c]pyridin~4-yl)benzamide; 

4-(2,4-difiuorophenoxy)-3-(6-methyi-7-oxo-6,7-dihyd.ro-lH-pyrro3o[2,3-e]pyridiri-4-

yl)-N-[4-(trifluoromcthoxy)benzyl]benzamide; 

2-{4-[4-(2.4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yi)benzoyl]piperazin-l-yl}-N,N-dimethy]acetamide; 

4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-

y I )-N-(pyri din-3 -y imethy 1 )benzamide; 

4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6s7-dihydro-lH-pyrroio[2J3-c]pyridin-4-

yl)-N-(pyridin-2-y]methyl)benzamide; 

4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

y])-N-(3,4,5-trimethoxybenzyl)benzaiTiide; 

4-(2,4-difluorophenoxy)-N-[2-(dimethylamino)ethyl]-3-(6-m.ethyl-7-oxo-6,7-dihydro-

lH-pyrro]o[2,3-c]pyridin-4-y!)benzamide; 

N-[2-(13-henzodioxol-5-yl)cthyl]-4-(2,4-difluorophcnoxy)-3-(6-mcth.yl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-e]pyridm-4-yi)berizamide; 

4-(2,4-difluorophenoxy)-N-[2-(lH-itidol-3-yi)ethyl]-3-(6-methyl-7-oxo-6,7-dihydro-

IH-pyrrolo[2,3-c]pyridin-4-yl)benzamide; 

4-[2-(2,4-dif] uorophenoxy)-5-{[4-(furan-2-ylcarbonyl.)pipcrazm-] -

yl]carbonyl}phenyl]-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

tert-butyl {l-[4-(2s4-difiuorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrroIo[2,3-c]pyridin-4-yl)benzoyl]piperidiii-4-ylj carbamate; 

tert-butyl 4-{[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-e]pyridin-4-yl)benzoyI]amino}piperidine-l-carboxylatc; 

4-[2-(2,4-dif].uoropb.enoxy)-5-{[4-(ethylsulfonyl)piperazm-i-yl]carbonyi}phenyl]-6-

methyl-1,6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 

4-[2-(2,4-difIuorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(4-chlorobenzoyl)pbenyl]-6-methyI-l,6-dihydro~7H~pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(4-chlorophenyl)(hydroxy)methyl]phenyl}-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 
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N-[3-(6-methyl-7-oxo-6,7-dihydro~]H-pyrrolo[2,3-c]pyridiri-4-yi)-4-(pyrimidin-5-

yloxy)phctiyl]cthancsulfonarnidc; 

N-{3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridm-4-yi)»4~[(l-methyl--lH~ 

pyrazol-5-yl)methoxy]phenyl} ethanesulfonamide; 

N-{4-[(l ,3-dim.ethyl-1 H-pyrazo]-5-yl)methoxy]-3-(6-methyl-7-oxo-6,7-dihydro-1H-

pyrroio[2,3-c]pyridin-4~yl)phenyl} ethanesulfonamide; 

N-[4-(2,2-dimethylpropoxy)-3-(6-methyl-7-oxo-6,7-d.ihydro-lH-pyrrolo[2,3-

e]pyridin-4-yl)pheny]]ethanesulfonamide; 

N-[4-(cyclopropylmethoxy)-3-(6-meth.yl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]ethanesulfonamide; 

4-(2,4-difluorophenoxyj-3-(6-rnethy 1-7-0X0-6,7-dihydro-lH-pyrrolo[2,3-c]pyridiii-4-

yl)benzenesulfonamide; 

4-[2-(cyclohexylamino)-5-(methy!sulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2-fluorophenoxy)-5-(methy]sulfonyl)ph.enyl]-6-methy3-l,6-dihydro-7H-

pyii:olo[2,3-c]pyridin-7-one; 

4-[2-(3-fluorophenoxy)-5-(methylsu]fonyl)phcnyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyrid.in-7-one; 

4-[2-(4-fluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-e]pyri.din-7-one; 

4-[2-(2-chlorophenoxy)-5-(methyisulfonyl)phenyi]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyrid.in-7-one; 

4-[2-(3-chlorophenoxy)-5-(methylsu.lfonyl)phenyl]-6-methyl-l56-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(4-ch]orophenoxy)-5-(methy]sulfonyi)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrrolo[2v3-c]pyridin-7-one; 

3-[2-(6-methyl-7-oxo-6,7-dihydro-1 H-pyrrolo[2,3-c]pyridin-4-yl)-4-

(methylsulfonyi)phenoxy]benzonitrile; 

4-[2-(6-methyl-7-oxo-6,7-dihydro-JH-pyn"olo[2,3-e]pyridin-4-yl)-4-

(methylsulfonyl)phenoxy]benzonitrile; 

6-methyl-4-{5-(methylsulfonyl)-2-[3-(trifluoromethyl)phenoxy]phenyl}-l,6-dihydro-

7H-pyrrolo[2,3-e]pyridin-7-one; 

4-[2-(cyclopropylmethoxy)-5-(methylsulfonyl)phenyl]-6-methyl-1,6-dihydro-7H-

pyrrolo[23-e]pyridin-7-one; 
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4-[2-(isoqumoiin-5-yloxy)-5-(rnethylsii{fonyl)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrroIo[2,3-c]pyridin-7-onc; 

6-mcthyI-4-[5-(mcthylsulfonyl)-2-(quinolin-6-yIoxy)phenyl]-l,6-dihydro-7H-

pyrrolo [2,3 •-cjpyri din-7-one; 

4-{2-[2-chloro-5-(l;rifl.uoromcthyl)phcnoxy]-5-(mcthylsu]fony])phenyl}-6-niethyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-on.e; 

4-{2-[2-fluoro-5-(trif1uoromethyl)phenoxy]-5-(methylsulfonyl)phenyl}-6-methyl-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

2-{4-[2-(6-methyl-7-oxo-6J'7-dihydro-lH-pym>lo[2,3-c]pyridin-4-yI)-4-

(methylsuIfonyl)phen.oxy]ph.enyl}acetam.ide; 

4-[2-(3-aminophenoxy)-5-(methylsulfonyl)phenyl]-6-methyI-l,6-dihydro-7H-

pyrrolo[2,3-cjpyridin-7-one; 

6-methyl.-4-[5-(methylsulfonyl)-2-(tetrahydrofu.ran-3-ylamino)phenyI]-] ,6-dihydro-

7H-pyrroIo[2}3-c]pyridin-7-one; 

4-[2-(2s4-difluoroph.enoxy)-5-(cth.ylsulfonyl)phcn.yI]-6-mcthyl-l ,6-dihydro-7H-

pyrroIo[2,3-c]pyridin-7-one; 

4-{2-[(4,4-difluorocyclohexyl)oxy]-5-(ethylsulfonyl)phenyl}-6-m.ethyl-l,6-d.ih.ydro-

7H-pyi:rolo[2,3-c]pyridin-7-onc; 

4-{5-(cthylsulfonyl)-2-[(l-methylpiperidi.n.-4-yI)oxy]phenyI}-6-raethyl-L6-dih.ydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,l,3-benzothiadiazol-4-yIoxy)-5-(methylsulfonyl)phcnyl]-6-methyl-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(isoqiunoIin-7-yloxy)-5-(methyJsu3fonyl)phenylj-6-methyl-.l ,6-dihydro-7H-

pyrroio[2,3-c]pyrid.in-7-one; 

4-[2-(2,5-difluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methy!-l ,6-dihydro-7H-

pyrrolo[23-c]pyridin-7-onc; 

4-[2-(354-ditluorophenoxy)-5-(methyisulfonyl)pheny]]-6-methy]-l,6-dihydro-7H-

pyiTolo[2,3-c]pyridin-7-onc; 

6-met]iyl-4-{5-(methyisulfonyl)-2-[(l-oxo-2,3-dihydro-lH-inden-4-yl)oxy]phenyi}-

1,6-dihydro-7H-pyrrolo[2,3-e]pyridin-7-one; 

4-[2-(355-difluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrroio[2>3-c]pyridin-7-one; 

6-methyl-4-[2-(4-methyIphenoxy)-5-(methylsulfonyl)phenyl]-l ,6-dihydro-7H-

py rro lo [2,3 -c] pyridin-7-one; 
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4-[2-(2-methoxyphenoxy)-5-(methyisulfonyl)phenyl]-6-methyl-l ,6-dihydro-7H-

pyrroi o [2,3-c] pyridin-7 -one; 

6-methyl-4- {2-[(2-mcthy Ipyridin-3-yl)oxy]-5-(methylsulfonyl)phenyl} -1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[3-(dim.ethyiamino)phcnoxy]-5-(niethylsuironyl)phenyl}-6-methyi-l,6-di.hydro-

7FI-pyrrolo[2,3-c]pyndin-7-one; 

6-methyl-4-{5-(methylsulfonyl)-2-[(l-ox.o-2,3-dihydro-lH-inden-5-yl)oxyjphenyl}-

.1,6-dihydro-7H-pyiTolo[2,3-c]pyridin-7-one; 

6-methyl-4-{5-(methy]sulfonyj)-2-[(3-oxo-2,3-dihydro-lH-inden-5-yl)oxy]phenyl}-

l,6-dihyd.ro-7H-pyrroio[2,3-c]pyridin-7-one; 

2-[2-(6-methyl-7-oxo-6 J-dihydra-lH-pyrroloj^^-cjpyridm^-yl^-

^ethylsulfonyOphcnoxyjbenzonitrile; 

4-[2-(3-chloro-2-fluoropbenoxy)-5-(methyl.suifonyi)phenyi]-6-methyl-j ,6-dih.ydro-

7H-pyrrolo[2,3-c]pyridi.n-7-on.e; 

6-mcthyl-4-[5-(metbylsulfonyl)-2-(napbthai.en- l-yIoxy)phenyl]~l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2-fluoro-5-methylphenoxy)-5-(mcthylsuIfonyl)phenyl]-6-methyi-l,6-dihyd.ro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(5-fluoro-2-mcthylphcnoxy)-5-(m.ethyisulfonyl)pb.enyl]-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

6-mcthyl-4-(5-(methy3suifonyl)-2-(quinolin-7-yloxy)phenyl]-l,6-dihydro-7H.-

pyrroio[2,3-c]pyri.din-7-one; 

4-[2-(4-chloro-3-fluorophenoxy)-5-(iTiethylsulfonyl)pheny].]-6-raetb.yl-l ,6-di.hydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-[5-(methy]suifonyl)-2-(pyri.din-3-yloxy)phenyl]-l,6-dihydro-7H-

pyiTolo[2,3-c]pyridin-7-one; 

4-[2-(2,3-dihydro-l H-inden-5-yloxy)"5"(mcthylsaIfonyi)pheny]]-6-mediyi-l ,6-

d.ihydro-7H-pyrro]o[2,3-c]pyridjn-7-onc; 

6-methyl-4-{5-(methyisulfonyl)-2-[4-(propan-2-yi)phenoxy3phenyl}-l,6-d.ihydro-7H-

pyrroio[2,3-c]pyridin-7-one; 

4-[2-(isoquinolin-8-yloxy)-5-(mcthylsulfonyl)phenyl]-6-methyl-1,6-dihydro-7H-

pyrroio[23-c]pyridin-7-one; 

6-methyl-4-[5-(methylsulfonyl)-2-(3,4,5-trifluorophenoxy)phenyI]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-on.e; 
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4-(2"benzylphenyl)-6-methyl-I,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-(biphenyl-2-yl)-6-methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(l54-dioxaspiro[4.5]dcc-8-yloxy)-5-(etbylsulfonyl)phenyi]-6-methy]-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

4-[2-(cyc3opropylmedioxy)-5-(ethy]sulfor)yl)phenyl]-6-metbyl-l,6~dihydro-7H-

pyrroIo[2,3-c]pyridm-7-one; 

4~{5~(ethylsulfonyl)-2-[(4-oxocyclol:iexyl)oxy]phenyr}-6-methyl-l,6-dihyd.ro-7H-

pyrrolo [2,3 -cjpyri din-7-on e; 

4- {2-[(cycioptopylmcthy])amino]-5-(ethy]sulfonyi)phcnyl}-6-methyl-1,6-d.ihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-{5-(mcthylsulfonyl)-2-[(tetrahydrofuran-3-ylmethyl)amino]plieiiyi.}-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{5-(ethylsulfonyl)-2-[(cis-4-hydroxycyclohexyl)oxy]phcnyl}-6-methyl-l,6-d3hydro-

7H-pyrro!o[2,3-c]pyridin-7-onc; 

4-{5-(ethylsulfonyi)-2-[(trans-4-hydroxycyclohexyl)oxy]pbenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyrid.m-7-oiie; 

6-mcthyl-4-[5-(m.ethy]sulfonyl)-2-(tetrahydrofLiran-3-yloxy)phenyl]-l,6-diliydro-7H-

pyrrolo[23-c]pyridm-7~one; 

4-{2-[(3-f]uorooxetan.-3-yl)raethoxy]-5-(methylsulfonyl)phenyl}-6-TT!ethyl-l,6-

dihydro-7H-pyrrolo[2,3-e]pyridm-7-one; 

6-(cyclopropylmethoxy)-5-(6-methyl-7-oxo-6,7-dihydro-JH-pyrrolo[253-c]pyridin-4-

yi)pyri.dine-3-sulfonamide; 

6-(cyclopropylmethoxy)-N-methyl-5-(6-methyl-7-ox.o-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pyridine-3-su]foriarnide; 

6-[(cyclopropylmethyl)amino]-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)pyridiiic-3-sulfonamide; 

6-[(cyclopropylmethyl)amino]-N-methyl-5-(6-methyI-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-e]pyridin-4-yl)pyridine-3-sulfonamidc; 

4-{5-(ethylsulfonyl)-2-[(cis-4-hydroxy-4-methylcyclohexyl.)oxy]phenyl}-6-methyl-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{5-(ethy]suifonyl)-2-[(trans-4-hydroxy-4-methylcyclohexyl)oxy]phenyl}-6-m.ctbyl-

1.6-di.hydro-7H-pyrrolo[2,3-c]pyridm-7-onc; 

4-[2-(cyclobutyloxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 
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4-[2-(cyclopentylmethoxy)-5-(methylsulfonyl)phenyl]-6~mcthyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

4-[2-(cyclohexyloxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

py rrolo [2,3 •-c]pyridin-7-on e; 

4-[2-(cyclopentyloxy)-5-(methylsulfonyl)phenyI]-6-methyl-I,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

6-methyl-4-[5-(methylsulfony])-2-(tetrahydrofuran-3-ylmcthoxy)phenyl]-l ,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-onc; 

6-methy3-4-{5-(methylsulfonyl)-2-[2-(2-oxoimidazolidin-l-yi)ethoxy]phcny] }-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2-cyclopropyIcthoxy)-5-(methylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-cjpyridin-7-one; 

4-[2-(cyclohcptyloxy)-5-(methylsulfonyl)phenyl]-6-nicthyl-l ,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc: 

6-mcthyl-4-[2-(2-mcthylpropoxy)-5-(methylsulfonyl)phenyi]-l,6-dihydro-7H-

pyiTolo[2,3-c]pyridin-7-on.e; 

6-ra.ethyl-4-[2-{[(2S)-l-nicthylpyiTolidin-2-yl]methoxy}-5-(methylsuifonyI)phcnyl]-

l,6-dihydro-7H-pyrro]o[2,3-c]pyridin-7-one; 

6-methyl-4-{2-[(2-m.ethylcyciopropyi)methoxy]-5-(iTiethyJsulfonyl)phenyl}-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(cyc[ohexylmethoxy)-5-(mcthylsuifonyl.)phenyl]-6-n].ethyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-{2-[2-(l-methylpyrrolidin-2-yl)ethoxy]-5-(methylsulfony])phenyl}-l ,6-

dihydro-7H-pyrroio[2.3-c]pyridin~7-onc; 

6-methyl-4-[5-(methylsulfonyl)-2-{[(2R)-5-oxopyrrolidin-2-y]]methoxy)phcnylj-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 

6-methyI-4-{5-(methylsulfonyI)-2-[2-(morpholin-4-yl)ethoxy]pheny]}-l ,6-dihydro-

7H~pyrrolo[2,3-c]pyridin-7-one; 

6-methyl-4-[5-(methyLsulfonyl)-2~{[(2S)-5-oxopyrro!idin-2-yI]methoxy}phenylj-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(l-tert-butoxypropan-2-yl)oxy]-5-(methylsu]fonyl)phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(lS,4R)-bicyclo[2.2.1]hept-2-ylmethoxy]-5-(mcthylsulfonyl)phcnyl}-6-methyl-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 
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6-methyl-4- {2-[( 1 -methylcyclopropyl)methoxy]-5-(methylsulfonyl)phenyl}-1,6-

dihydro-7H-pyrro]o[2,3-c]pyridin-7-one; 

6-metbyl-4- {5-(metb.ylsulfonyl)-2-[2-(2-oxopyrroiidin-l -yl)ethoxy]pbenyl}-1,6-

dihydro-7H-pyiTolo[2,3-c]pyri.din-7-one; 

6-m.ethyl-4- {2-[(4-methylcyc}ohexyl)oxy]-5-(methylsu]fonyl)phenyl}-l,6-dihydro-

7H-pyrrolo[2,3-'C]pyridin-7-one; 

4-[2-(cyclobutylmethoxy)-5-(methylsu]fonyl)phenyl]-6-rnethy]-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

N-[4-(2,4-difluorophenoxy)-3-(6-rnethyl-7-oxo-6,7-di.hydro-lH-pyrrolo[2,3-

cjpyridin-4~yl)phenyl]cyclopropanc,sulfonamide; 

N-[4-(2,4-dif!uorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2.3-

c]pyridin-4-yl)phenyl]-2-metb.oxyeth.an.esulfonami.de; 

6-methyl-4- {5-(methylsu.lfonyl)-2-[tricyclo[3.3.1.13,7]dec-2-y loxy] phenyl} -1,6-

dihydro-7H-pyrrolo[2,3-e]pyridin-7-one; 

4-[(cyclopropyhTiethyI)ami.no]-3-(6-methyl-7-oxo-6,7-dihydro~lH~pyn,olo[23-

c]pyridin-4-yl)benzenesulfonaraide; 

4-[(eyclopropylmethyl)amino]-N-methyl-3-(6-methyl-7-oxo-6,7-dihydro-1H-

pyrrolo[2,3-c]pyridin-4-yl)benzenesulfonamide; 

4-{2-[(2,2-difluorocyclopropyl)mcthoxy]-5-(ethylsulfonyl)phenyl}-6-methy]-l,6-

dih.ydro-7H-pyrroio[2,3-e]pyridin-7-one; 

4-(4-bromo-2-mcthoxyphenyl)-6-methyl-l,6-diliydro-7H-pyrrolo[2,3-ejpyridin-7-one; 

6-(2,4-difluorophenoxy)-5-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)pyridine-3-sulfonamide; 

4-{2-(cyclopropylmethoxy)-5-[(trifluoromethyl)sulfonyl]phenyl}-6-methyl-1,6-

dihydro-7H-pyrrolo[23-c]pyridi.n-7-one; 

4-{2-[(cyclopropylmethyl)amino]-5-[(tri:fluorometh.yl)sulfonyl]ph.enyl}-6-methyl-i,6-

di.hydro-7H-pyrro!o[2,3-c]pyridin-7-one; 

6- [(cy clopropylmethyl)amino]-N,N-dimethyl~5 -(6-mcthyl-7-oxo-6,7-dihydro-1H-

pyrrolo[23-c]pyridin-4-yl)pyri.di.ne-3-sulfonamide; 

6-(2,4-difiuorophenoxy)-N-metbyl~5-(6-methyl-7-oxo-6,7-dihydro~lH-pyrroio[23-

c]pyridin-4-yl)pyridinc-3-sulfonamide; 

4-[2-(cyclopropylmethoxy)-6-methylphenyl]-6-methyl-l,6-dih.ydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 
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4-{5-(cthylsulfonyl)-2-[(cis-4-methoxycyclohexyl)oxy]phenyi}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4~(cyclopropylmethoxy)-3-(6~methyl-7-oxo-6,7-dibydro-lH-pyrrolo[2,3-c]pyridin-4-

yi)benzenesiiifonamide; 

4-(cyclopropyiracthoxy)-N-methyl-3-(6-methyl-7-oxo-6s7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)bcnzcncsulfonamidc; 

TN|-[4-(cyc]opropylmcthoxy)-2-methyl-3-(6-Tnethyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)phenyi]cthanesulfonamide; 

4-[2-(2,4-difluorophcnoxy)-5-(mcthylsulfonyl)phenyl]-6-methyl-7-oxo-6,7-dihydro-

n-]-pyrro]o[2,3-cjpyridine-2-carboxamide; 

4-[2-(2,4-dif]uorophenoxy)-5-(inethylsulfonyl)phenyl]-N-ethyI-6-methyl-7-oxo-6,7-

dihydro-1 H-pyrrolo[2,3-c]pyridine-2-carboxaniide; 

4-[2-(2,4-difluorophenoxy)-5-(m.ethylsulfonyl)phenyl]-6-methyl.-7-oxo-N-(2,2,2-

trifli!oroethyl)-6,7-dihydro-l fi-pyrrolo[2,3-cJpyridine-2-ca.rboxamide; 

4-[2-(2,4~difluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyl-2-(morpholin-4-

ylcarbonyI)-l,6-dihydro-7H-pyrro!o[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsu3fonyl)pheny]]-6-m.ethyl-2-[(4-

methylpiperazin~l-yl)carbonyl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyi)phenyi]-6-m.ethyl-7-oxo-N-(L3-

thiazol-2-yi)-6,7-dihydro-lH-pyrro[o[2,3-c]pyridme-2-carboxamide; 

ethyi 4-[2-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-)d)-4-

(methylsulfonyl)pbenoxy]pLperidine-l-carboxylate; 

4-[2-ethoxy-5-(meth.y]sulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-pyrroio[2,3-

c]pyridm-7-oi)c; 

4-{5-(cthylsuifonyi)-2-[(trans-4-methoxycyciohexyl)oxy]phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3~c]pyridin~7-one; 

4-{2-[(cyciopropylmethyi)amino]-5-(propan.-2-ylsulfonyi)phenyl}-6-in.ethyi-l ,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

N-[4-(cyclopropylmcthoxy)-2-methyl-3-(6-methyi-7-oxo-6,7-dihydro-lH-

pyrroIo[2,3-c3pyTidin-4-yl)phenyl]methanesu]fonamide; 

N-[4-(cyclopropylmethoxy)-2-methyl-5-(6-irLethy 1-7-0X0-6,7-dihydro- IB-

pyrroIo[2,3-c]pyridin-4-y})pheny!]mcthanesulfonamide; 

4-[5-(ethyIsulfonyl)-2-(tetrahydro-2H-th.iopyran-4-yloxy)phenyi]-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyndin-7-one; 
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4-{2-[(l J-dioxidotctrahydro-2H-thiopyran-4-yl)oxy]-5-(ethylsulfonyl)phenyl}-6-

methyl-] ,6-dihydro-7H-pyiro]o[2,3-c]pyridin-7-one; 

6-(2,4-difl.uorophenoxy)-N,N-dimethyl-5-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridm-4-yI)pyridine-3-sulfonamide; 

4-[2-(cycIopropy]amino)-5-(ethylsuifony])phenylj-6-mcthyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-(5-(ethylsulfonyI)-2-(cis-4-methoxy-4-meth.ylcyclohexyloxy)phenyl)-6-methy]-lH-

pyrrolo[2,3-c]pyridin-7(6H)-one; 

4-[2-(2,4-difluoropheiioxy)-5-(methyJsulfonyl)phcnyl]-N,N?6-trimethyl-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxamide; 

6-methyl-4-{5-(methylsulfonyl)-2-[4-(mcthylsulfonyi)phenoxy]phcnyl}-l,6-dihydro-

7H-pyrrolo[2?3-c]pyndin-7-one; 

4-[2-(2,4-difliiorophcnoxy)-5-(propan-2-ylsulfonyl)phenyl]-6-methyl-1.6-dihydro-

7H-pyTrolo[2,3-c]pyridin-7-one; 

6-(cyclopropylmethoxy)-N,N-dicthyl-5-(6-mcthyl-7-oxo-6,7-dihydro-IH-pyrrolo[2,3-

c]pyridin-4-yl)pyridine-3-sulfonamide; 

4-(cyc3opropylmethoxy)~N,N-dimethyl-3-(6-methyl-7-oxo-6,7-dihyd.ro-lH-

pyrroIo[2,3-c]pyndin-4-yl)bcnzcncsulfonamide; 

4-[2-(cyclopropylmethoxy)-5-fluorophenyl]-6-raethyl-l ,6-dihydro-7H-pyrrolo[2,3-

c]pyridiii-7-one; 

4-[2-(2,4-difiuorophenoxy)-5-(trifiuoromcthyl)phenyrj-6-mcthyi-l ,6-dihydro-7H-

pyrroio[2,3-c]pyridin-7-onc; 

4-[2-(2,4-dif1uorophenoxy)-5-(methylsulfonyl)phenylj-2-(hydroxymethyl)-6-methyi-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,3-dihydro-]H-mden-2-yloxy)-5-(methylsnIfonyl)phenyl]-6-mcthyl-l ,6-

dihydro-7H-pyrrolo[2,3-cjpyridin-7-onc; 

4-[2-(2,4-dif1uorophenoxy)-5-(niethylsuIfonyl)phenyl]-2-(l-hydroxyethyl)-6-iTiethyl-

1,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophcnoxy)-5~(methylsulfonyl)phenyl]-2-[(dimethylamino)methylj-6-

methyl-l,6-dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phcnylj-6-methyl-2-(raorpho]in-4-

ylmertiyl)-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difiuorophenoxy)-5-(methylsulfonyl)pheiiyr|-6-methyl-2-[(4-

mcthylpiperazin-1 -yl)methyl]-1 ,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 
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4-[2-(2,4-difiuorophenoxy)-5-(methylsulforiyl)phenyl]-6-methyl-2-

[(phe]iylamino)methyl]-l,6-dihydro-7H-pyrrolo[2,3-c3pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-fmethy],sulfonyl)phenyl]~6-methyJ-2~[f l,3-thiazol-2-

ylamino)methyl]-l,6-dihydro-7H-pyrrolo[2,3~c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyl)phenyl]-6-methyI-2-[(tetrahydrofuran-

3-ylamino)metbyl.]-l,6-dihydro-7H-pyrrolo[2,3-c]pyriditi-7-onc; 

4-[2-(cyciopropyl.TTietlioxy)-5-(phenylsiilfonyl)phenylj-6-niethyl-l,6-dihydro-7H-

pyrroIo[2,3-cjpyridiri-7-one; 

4-[2-(cyclopropyhiiethoxy)-5-(rriorphoHn-4-y]sulforiyl.)pbenyl]-6~rnethyI-l ,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-(2,4-dif]uorophenoxy)-5-[(methylsulfoiiyi)methyl]pheny].}-6-mcthyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7--orie; 

4-[2-(2,4~difluoropher)Oxy)-5-(methylsuSfonyl)pyridm-3-yl]-6-m.ethyl-l,6-dihydro-

7H-pyr!:olo[2;3-c]pyridin-7-one; 

4-[2-(2,4-di.fIuorophenoxy)-5-(mctbylsulfonyl)phenyl]-6-methyl-2-[(pyridiri-3-

yloxy)i"ncthyl]-l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[5-(cyclopropylsulfonyl)-2-(2,4-difluorophenoxy)phenylj-6-methyl-l,6-dihydro-

7H-pyrro1 o [2,3 -cjpyridi n-7-one; 

4-[2-(2,4-difluoropheDoxy)-5-(mcthylsulfon.y])phenyl]-6-raethyl-2-(prop-l-en-2-yi)-

l,6-dihydro-7H-pyrrolo[2,3-cjpyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(methylsulfonyi)pheny]]-6-metbyl-2-(phcnoxymethyl)-

1,6-dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(morpholin-4-ylsulfonyl)phenyi]-6-methyl-l,6-dihydro-

7H-pyrro3o[2,3-c]pyridin-7-one; 

4-[2-(2,4-d.ifluorophenoxy)-5-(ethylsulfor)yl)pyridin-3-yl]-6-rnethyl-l ,6-dihydro-7H-

pyrroio[2,3-c]pyridin-7-one; 

N-[4-(2,4-difluorophcnoxy)-3-(6-methyl-7-oxo-6s7-dihydro-lH-pyrrolo[2,3-

c]pyndin-4-yl)phcnyl]-2-(morpholin-4-yI)etb.anesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-N-[2-(dimethy]amino)ethyl]ethanesuifonamide; 

4-{2-(2,4-difluorophen.oxy)~5-[(ethylsiiifonyl)raetfiyl]phenyl}-6-rnethyl-1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-(2,4-difluorophenoxy)-5-[2-(ethylsulfonyl)propan-2-yl]phenyl}-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridm-7-one; 
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4-[2~(2,4-dif]uorophenoxy)-5-(pyrroIidm-l-ylsulfonyi)phenyl]-6~methyl~l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

N-[4-(2,4~diftuorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-2-(dimethylamino)ethaticsulfonamide; 

ethyl 4-[4-(etbyisulfonyl)-2-(6-mctbyl-7-oxo-6,7-dihydro- lH~pyrroio[2,3-c]pyridin-4-

yi.)phenoxy]pipcridine-l -carboxylate; 

4-[2-(cyclopropylmethoxy)-5-(pyrrolidin-l -ylsulfonyl)phenyl]-6-methyl-1,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(l-ace(;ylpiperidin-4-y])oxy|-5-(ethylsulfonyl)phcnyl}-6-i'nethy]-l,6-dihydro-

7H~pyrrolo[2,3-c]p)Tidin-7-one; 

4-[4-(ethylsulfonyl)-2-(6-methyl-7-oxo-6,7-dihydro-]H-pyrrolo[2,3-c]pyridin-4-

yl)pbenoxy]benzonitrile; 

4-[2-(cyclopropylmcthoxy)-5-(2,3-dihydro-l H-indol~l~yisulfonyl)pbenyl]-6-methyl-

l,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-(2,4-difluorophenoxy)-5-[(phenylsulfonyl)methyrjphcnyl}-6-methyl-1,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(2,2-difluorocyclopropyl)methoxy]-5-(pyrrolidin-1 -ylsulfonyl)phcnyl)-6-

methyl-l,6-dihydro-7H-pyrro]o[2,3-c]pyridin-7-one; 

4-{2-(cyclopropyimethoxy)-5-[(3,3-difluoroazetidin-l-yl)sulfonyl]phenyl}-6-methyl-

1,6-dihydro-7H-pyrrolo[2,3-e]pyridin-7-one; 

4-{2-[2-(2-hydroxyethyl)phenoxy]~5-(methylsulfonyl)phenyl}-6-methyl-! ,6-dihydro-

7H-pyrro[o[2,3-c]pyridin-7-one; 

4-[2-(cyclopropyhiiethoxy)-5-{[3-(dim.ethy]amino)pyrrolidin-l-yl]sulfonyl}phenyl]-

6-methy]-l56-dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-(2,4-difluorophcnoxy)-5-[(methylsulfonyl)methyl]pyridin-3-yl}-6-methyl-156-

dihydro-7H-pyrroio[2,3-c]pyridin-7-one; 

tert-butyl 4-[4-(ethylsulfonyl)-2-(6-methyl-7-oxo-657-dihydro-1 H-pyrroIo[2,3-

c]pyndin-4-yl)phenoxy]piperidine-l -carboxylate; 

4-(cycIopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-l.H-pyrrolo[2,3-c]pyridin-4-

yl)-N-phenylbenzenesulfonami.de; 

4-[2-(cyclopropylmethoxy)-5-(pyrrolidin-l-ylmethyl)phenyi]-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(cyclopropylmethoxy)-5-(pyridin-3-yl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 
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4-[2-(cycIopropylmethoxy)-5-(morpholin-4-ylmethyl)phenyl]-6-methyl-!,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{5-(ethylsulfonyl)-2-[3-(hydroxymethy])phenoxy]phenyl}-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(cycIopropylmethoxy)-5-(l-meth.yl-lH-pyrazol-4-yl)phenyl]-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(2,3-dihydro-lH-indol-l-ylsulfonyl)phenyl]-6-methyl-

l.,6-dihydro-7H-pyrrolo[2,3-c]pyridin-7-onc; 

N-[2-cyano-4-(2,4-difluorophenoxy)-5-(6-methyl-7-oxo-6,7-dihydro-1H-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]ethanesuifonamide; 

tert-butyl 4-[4-(cyclopropylmethoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenylj-3,6-dihydropyridine-l(2H)-carboxylate: 

4-[5-(6-aminopyridin-3-yl)-2-(cycIopropylmethoxy)phenyl]-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(2,2-difluorocyclopropyl)mcthoxy]-5-(ethylsu]fonyl)phenyi}-6-methyi-7-oxo-

N-(2,2,2-trifluoroethyl )-6,7-dihydro-lH-pyrrolo[2,3-c]pyridine-2-carboxamide; 

4- {2-[(cyciopropylmethyl)amino]-5-[(mcthylsulfonyl)methyIjphenyl} -6-methyl-1,6-

dibydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(cyciopropy]m.ethyl)amino]-5-(methylsulfonyl)phenyl}-6-methyl-l,6-dihydro-

7H-pyrrol.o[2,3-c]pyridin-7-one; 

4-[5-(ethylsulfonyl)-2-(pyrrolidin-I-yl)phenyl]-6-methyl-I,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-onc; 

4-[5-(cthylsulfonyl)-2-(4-methylpiperazin-l-yl)phenyl]-6-methyl-i}6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(4-fluorophenyl)amino]-5-(methylsulfonyl)phenyl}-6-methyl-l?6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-onc; 

4-(cyc]opropylmethoxy)-3-(6-methyi-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)-N-(pyridin-3-ylmethyl)benzeriesulfonamide; 

4-[4-(cyciopropylmcthoxy)-3,-fluorobiphenyl-3-yl]-6-methyl-l,6-dihydro-7H-

pyrrolo[2,3-c]pyridin-7-one; 

4-{2-[(4-fluorophenyl)amino]-5-[(methyisulfonyl)methyl]phenyl}-6-methyl-l96-

dihydro-7H-pyrrolo[2,3-c]pyridin-7-one; 

[4-(cyclopropylmethoxy)-3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)phenyl]acetonitrile; 
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N-{4-(2,4-difluorophcnoxy)-3-[2-(hydroxymethyl)-6-methyl~7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl]phenyl} ethanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-{6-mcthyl-2-[(4-methylpiperazin-l-yl)carbonyl]-7-

oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl}phenyl]ethanesulfonamide; 

N-[4-(2,4-difhjorophenoxy)-3-{6-methy]-2-[(4-methylpiperazin-l-yl)mcthyl]-7-oxo-

6,7-dihydro-J H-pyrrolo[2,3-c]pyridin-4-yl}phenyl]ethancsulfonamide; 

4-[2-(cyclopropylmethoxy)-5-(l ,2,3,6-tetrahydropyridin-4-yl)phenyl]-6-methyl-l,6-

dihydro-7H-pyrrolo[2,3-e3pyridin-7-one; 

N-[4-(2,4-dif].uorophenoxy)-3-(6-melhyl-7-oxo-6,7-dihydro-lH-pyrrolo[2.3-

c]pyridin-4-yl)phcnyl]-N-(2-methoxyethyl)ethanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7~dihydro-lH~pyrrolo[2,3-

c]pyridm-4-yl)phenyl]-N-(pyridin-2-ylmethyl)cthanesulfonamide; 

N-(cyclopropylmcthyl)-N-[4-(2,4-difluoropbenoxy)-3-(6-methyi-7-oxo-6,7-dihydro-

lH-pyrrolo[2,3-c]pyridin-4-yl)phenyI]ethanesulfonamide; 

N-[4-(2,4-difluorophenoxy)-3-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]pyridin-4-yl)phenyl]-N-[2-(2-oxopyrrolidin-l-yl)ethyi]ethancsulfonamide; 

N-[4-(2,4-difluorophenoxy)-3»(6-methyl-7-oxo~6,7-dihydro-lH-pyn-olo[2,3-

c]pyridin-4-yl)phenyl]-N-(tetrahydrofuran-2-ylmethyl)ethanesulfonamide; 

N-[4-(2,4-diff:uorophenoxy)-3-(6-methyI-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-

c]p)-ridin-4-yi)phenyl]-N-(3,33-trifluoropropyl)ethanesulfonamide; 

4-(cyc].opropylmethoxy)-N-(4-fluorophenyl)-3-(6-methyl-7-oxo-6,7-dihydro-lH-

pyrrolo[2,3-c]pyridin-4-yl)benzenesulfonamidc; 

4-[2-(cyclopropylmethoxy)-5-(6-fluoropyridin-3-yl)phenyl.j-6-methyl-l,6-dihydro-

7H-pyrrolo[2,3-e]pyridin-7-one; 

N-[4-(2,4-difIuorophenoxy)-3-(3-formyi-6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3~ 

e]pyridm-4-yl)phenyl]cthanesulfonamide; 

N-{4-(2,4-difluorophenoxy)-3-[6-methy3-3-(morphoiin-4-ylmethyl)-7-oxo-6,7-

dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl]phenyl}ethanesulfonamide; 

N-[4-(2,4-difluoroph.enoxy)-3-{6-methyl~3-[(4-methylpiperazin-l-yl)methyl]-7-oxo-

6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-yl}phenyl]ethanesulfonamide; 

4-{2-[(cyciopropylmethyl)amino]phenyl}-6-methyl-1,6-dihydro-7H-pyrrolo[2,3-

c]pyridin-7-one; 

4,-(cyclopropylmethoxy)-3'-(6-methyl-7-oxo-6,7-dihydro-lH-pyrrolo[2,3-c]pyridin-4-

yl)biphenyl-3-carhonitrile; and 
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4-{2-(cyclopropylm.ethoxy)-5-[(4-hydroxypiperidin-l-yl)sulfonyl]phenyl}-6-methyl-

l,6-dihydro-7H-pyrro!o[2,3-c]pyridjn-7-one. 

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

Ry is methyl. 

31. The compound of claim 30 or a pharmaceutically acceptable salt thereof, wherein 

L] is CH2, C(O), (CH2)mO, or (CH2)mN(Rz). 

32. The compound of claim 30 or a pharmaccutically acceptable salt thereof, wherein 

L] is (CH2)raO. 

33. The compound of claim 32 or a pharmaceutically acceptable salt thereof, wherein 
/-i I • /--i i a G is G . 

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

GIn is optionally substituted aryl. 

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

is optionally substituted phenyl. 

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

Gla is optionally substituted cycloalkyl. 

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

Gla is optionally substituted monocyclic cycloalkyl. 

38. The compound of claim 33 or a pharmaccutically acceptable salt thereof, wherein 

Gia is optionally substituted heterocycle. 

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

Gla is optionally substituted monocyclic heterocycle. 

40. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein 

348 



WO 2013/097601 PCT/CN2012/086357 

Y1 is CRU; 

X1 isN; 

X2 is CRx2; and 

Ry is methyl. 

41. The compound of claim 40 or a pharmaccutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of 

N-[4-(2,4~difluorophenoxy)-3-(6-m.ethyl-7-oxo-6,7-dihydro~iH-pyrazolo[3,4-

c]pyridin-4-yl)pheny!]ethancsu]fonamide; 

4-{2-(2,4-difluorophcnoxy)-5-[(methyIsulfonyl)methyl]phenyl}-6-mcthyl-l,6-

dihydro-7H-pyrazolo[3,4-c]pyridin-7-one; 

4-[2-(2,4-difluorophenoxy)-5-(ethylsulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrazc)lo[3,4-c]pyridin-7-one; and 

4-[2-(cyclopropylmethoxy)-5-(ethy!sulfonyl)phenyl]-6-methyl-l,6-dihydro-7H-

pyrazolo[3,4-c]pyridin-7-one; or a pharmaccutically acccptabie salt thereof. 

42. The compound of any one of claims 16, 18-28, and 30-40, or a pharmaceutically 

acceptable salt thereof, wherein 

A1 is CR*, A2 is CR2, A3 is CR3, and A4 is CR4; or 

one of A1, A2, A3, and A4 is N. 

43. The compound of claim. 42 or a pharmaceutically acceptable salt thereof, wherein R2 

is hydrogen, Ci-Ce alkyl, NO2, 

G2", -S(0)2R2d, -S(0)2NR2bR2c, -C(0)R2d, -C(0)OR2a, -C(0)NR2bR2c, -NR2bR2c, -N(R 
2e)C(0)R2d, -N(R2e)S(0)2R2d, -N(R2t!)S(0)2NR2bR2c, -(C,-C6 alkylenyl)-G2", ~(C,-C6 

alkylenyl)-OR2a, -(C,-C6 alkylenyl)-S(0)2R2d, -(Ci-C6 alkylenyi)-S(0)2NR2bR2c, -(C,-

C(, alkylenyl)-C(0)R2d, -(Cj-Cs alkylenyl)-C(0)0R2'1, -(Ci-Qs 

alkyIenyl)-C(0)TNR2bR2o; -(CrC6 a!kylenyl)-NR2bR2c, -(Ci-C6 

alkylenyl)-N(R2°)C(0)R2d, -(CrC6 alkylcnyl)-N(R2e)S(0)2R2d, or-(CrC6 

alkylenyl>N(R2e)S(0)2NR2bR2c. 

44. The compound of claim 42 or a pharmaceutically acceptable salt thereof, wherein R2 

is -S(0)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or -N(R2e)S(0)2NR2bR2c. 
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45. The compound of claim 44 or a pharmaceutically acceptable salt thereof, wherein 

Rx is hydrogen or methyl. 

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

R.x is hydrogen. 

47. The compound of claim 46 or a pharmaceutically acceptable salt thereof, wherein 

Rxl is hydrogen, -C(0)0RaxI, -C(0)NRbxIRcxl, GxS, or CrC6 alkyl wherein the CrC6 

alkyl is optionally substituted with ORaxl. 

48. The compound of claim 46 or a pharmaceutically acceptable salt thereof, wherein Rxl 

is hydrogen, ~C(0)0R'lxi, or ~C(0)NRbxlRcx3. 

49. The compound of claim 48 or a pharmaceutically acceptable salt thereof, wherein R.::2 

is hydrogen. 

50. The compound of claim 1 or a pharmaccutically acceptable salt thereof, wherein 

Rx is hydrogen; 

Ry is methyl; 

Y1 is CRU wherein Ru is hydrogen; 

X1 is CRX| wherein Rxl is hydrogen or -C(0)NRbxlRcxl; 

X2 is CRx2 wherein Rx2 is hydrogen; 

L1 is (CH2)mO wherein m is 0; 

G1 is GIa or-(Cj-C6 alkylcnyl)-Gla, wherein Gia is optionally substituted phenyl or 

optionally substituted cycloalkyl; and. 

R2 is -S(0)2R2d, -S(0)2NR2bR2c, ~N(R2e)S(0)2R2d, or-(CrC6 alkylenyl)-S(0)2R2d. 

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

Aj is CR1, A2 is CR2, A3 is CR3, and A4 is CR4. 

52. The compound of claim 50 or a pharmaccutically acceptable salt thereof, wherein 

A1 is CR1, A2 is CR2, A3 is CR3, and A4 is N. 

53. The compound of claim .1 or a pharmaceutically acceptable salt thereof, wherein 
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Rx is hydrogen; 

Ry is methyl; 

Y1 is CRU wherein Ru is hydrogen; 

X1 is CRxl wherein Rxl is hydrogen; 

X2 is CRx2 wherein Rx2 is hydrogen; 

L1 is (CH2)mN(Rz) wherein m is 0 and Rz is hydrogen; 

G1 is -(Ci-Ce alkylenyl)-Gla, wherein Gla is optionally substituted cycloalkyl; and 

R2 is -S(0)2R2d, -S(0)2NR2bR2c, -N(R2e)S(0)2R2d, or-(C,-C6 alkylenyl)-S(0)2R2d. 

54. The compound of claim 53 or a pharmaceutically acceptable salt thereof, wherein 

A1 is CR1, A2 is CR2, A3 is CR3, and A4 is CR4. 

55. A pharmaceutical composition comprising a therapeutically effective amount of a 

compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt thereof, 

in combination with a pharmaceutically acceptable carrier. 

56. Use of a compound of formula (I) according to claim 1 or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating cancer in a subject in 

need thereof. 

57. The use of claim 56 wherein the cancer is selected from the group consisting of: 

acoustic neuroma, acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia 

(monocytic, myeloblastic, adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and 

promyelocytic), acute t-cell leukemia, basal cell carcinoma, bile duct carcinoma, bladder 

cancer, brain cancer, breast cancer, bronchogenic carcinoma, cervical cancer, 

chondrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic lymphocytic 

leukemia, chronic myelocytic (granulocytic) leukemia, chronic myelogenous leukemia, colon 

cancer, colorectal cancer, craniopharyngioma, cystadenocarcinoma, diffuse large B-cell 

lymphoma, dysproliferative changes (dysplasias and metaplasias), embryonal carcinoma, 

endometrial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma, erythroleukemia, 

esophageal cancer, estrogen-receptor positive breast cancer, essential thrombocythemia, 

Ewing's tumor, fibrosarcoma, follicular lymphoma, germ cell testicular cancer, glioma, 

glioblastoma, gliosarcoma, heavy chain disease, hemangioblastoma, hepatoma, hepatocellular 

cancer, hormone insensitive prostate cancer, leiomyosarcoma, leukemia, liposarcoma, lung 
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cancer, lymphagioendotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia, lymphoma 

(Hodgkin's and non-Hodgkin's), malignancies and hyperproliferative disorders of the bladder, 

breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lymphoid malignancies of T-cell 

or B-cell origin, leukemia, lymphoma, medullary carcinoma, medulloblastoma, melanoma, 

meningioma, mesothelioma, multiple myeloma, myelogenous leukemia, myeloma, myxosarcoma, 

neuroblastoma, NUT midline carcinoma (NMC), non-small cell lung cancer, oligodendroglioma, 

oral cancer, osteogenic sarcoma, ovarian cancer, pancreatic cancer, papillary adenocarcinomas, 

papillary carcinoma, pinealoma, polycythemia vera, prostate cancer, rectal cancer, renal cell 

carcinoma, retinoblastoma, rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma, seminoma, 

skin cancer, small cell lung carcinoma, solid tumors (carcinomas and sarcomas), small cell lung 

cancer, stomach cancer, squamous ceil carcinoma, synovioma, sweat gland carcinoma, thyroid 

cancer, Waldenstrom's macroglobulinemia, testicular tumors, uterine cancer and Wilms' tumor. 

58. The use of claim 56, wherein the medicament is to be administered with a therapeutically 

effective amount of at least one additional therapeutic agent, wherein the additional therapeutic 

agent is selected from the group consisting of cytarabine, bortezomib, and 5-azacitidine. 

59. Use of a compound of formula (I) according to claim 1 or a pharmaceutically acceptable 

salt thereof, in a manufacture of a medicament for treating a disease or condition in a subject in 

need thereof, wherein said disease or condition is selected from the group consisting of: 

Addison's disease, acute gout, ankylosing spondylitis, asthma, atherosclerosis, Behcet's disease, 

bullous skin diseases, chronic obstructive pulmonary disease (COPD), Crohn's disease,dermatitis, 

eczema,giant cell arteritis, glomerulonephritis, hepatitis, hypophysitis, inflammatory bowel 

disease,), Kawasaki disease, lupus nephritis, multiple sclerosis, myocarditis,myositis, nephritis, 

organ transplant rejection, osteoarthritis, pancreatitis, pericarditis, Polyarteritis nodosa, 

pneumonitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis, rheumatoid arthritis, scleritis, 
sclerosing cholangitis, sepsis systemic lupus erythematosus, Takayasu's Arteritis, toxic shock, 

thyroiditis, type I diabetes, ulcerative colitis, uveitis, vitiligo, vasculitis, and Wegener's 

granulomatosis. 

60. Use of a compound of formula (1) according to claim 1 or a pharmaceutically acceptable 

salt thereof, in the manufacture of a medicament for treating a disease or condition in a subject in 

need thereof, wherein said disease or 
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condition is selected from the group consisting of: diabetic nephropathy, hypertensive 

nephropathy, HIV-associated nephropathy, glomerulonephritis, lupus nephritis, IgA 

nephropathy, focal segmental glomerulosclerosis, membranous glomerulonephritis, minimal 

change disease, polycystic kidney disease and tubular interstitial nephritis. 

61. Use of a compound of formula (I) according to claim 1 or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating an acute kidney 

disease or condition in a subject in need thereof, wherein said acute kidney disease or 

condition is selected from the group consisting of: ischemia-reperfusion induced, cardiac and 

major surgery induced, percutaneous coronary intervention induced, radio-contrast agent 

induced, sepsis induced, pneumonia induced, and drug toxicity induced. 

62. Use of a compound of formula (I) according to claim 1 or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating an acquired 

immunodeficiency syndrome (AIDS) in a subject. 

63. Use of a compound of formula (I) according to claim 1 or a pharmaceutically 

acceptable salt thereof, in the manufacture of a medicament for treating a disease or condition 

in a subject, wherein said disease or condition is selected from the group consisting of: 

obesity, dyslipidemia, hypercholesterolemia, Alzheimer's disease, metabolic syndrome, 

hepatic steatosis, type II diabetes, insulin resistance, diabetic retinopathy and diabetic 

neuropathy. 

64. A method of contraception in a male subject comprising administering a 

therapeutically effective amount of a compound of formula (I) according to claim 1 or a 

pharmaceutically acceptable salt thereof, to a male subject in need thereof. 

353 


