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TETRACYCLIC BROMODOMAIN INHIBITORS 

BACKGROUND 

Bro mo do mains refer to conserved protein stiuctural folds whichbimd to N-acetylated 

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

5 proteins is compris ed of four menb ers (B RD2, BRD3, B RD4 and BRDt). Each member of 

the BET family employs twobrnmodomains to recognise N-acetylated lysine residues found 

pnmarily, but not exclusively, on the amino-terminal tails of histone proteins. These 

interactions modulate gene e^pressionby recruiting transcription factoE to specific genome 

locations wiftiin chromatin. For example, histone-boumd BRD4 recruits the transcription 

10 factor P-TEFb to promotes, resulting in the express ion of a subset of genes involved in cell 

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

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

51-60 (2008^). BET family meni) ee were recently es tablished as being important for the 

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

15 Proc. Natl. Acal. S ci. 108: 16669-16674 (2011); Delncre et al. Cell 146: 1 -14, (2011); 

Dawson etal, Nature 478 : 529-533 (2011)). BET family meirbeE havt also been 

implicated in mediating acute inflammatory responses through the canonical NT-KB pathway 

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

associated with the production of cytokines (Nicodeme etal. Nature 468: 1119-1123, 

20 (2010)). Suppress ion of cytokine indue tionbyBETb romodomain irihibitoE has been shcavn 

to b e an effects approach to treat inflammation-mediated kidney disease in an animal model 

(Zhang, et al, J. Biol. Chem 287: 28840-28851 (2012)). B RD2 function has been linked to 

predisposition for dyslipidemia or improper regulation of adipogenesis, elevated 

inflammatoiy profiles and increased susceptibility to autodmnnne diseases (Denis, Discovery 

25 Medicine 10: 4S9-499 (2010)). The human immunodeficiency virus utilises BRD4 to initiate 

trans cription of viral RN A from stably integrated viral DNA (Jang et al, Mol. Cell, 19: 523-

534 (2005i)). B ET bromodomain inliib itors have als o been s hown to reactivate HIV 

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

al, J. Leukocyte B iol. doi: 10.1189/jIb .0312165). BRDt has an important role in 

30 spermatogenesis that is blocked b y BETb romodomain irihibitoE (Mataik, et al, Cell 150: 

673-684 (2012)). Thus, compounds that inhibit the binding of BET family bromodomains to 

their cognate acetylated lysine proteins are being pursued for the treatment of cancer, 

inflammatoiy diseases, kidney diseases, diseases involving metabolism or fat accumilation, 

and some viral infections, as well as for providing a method for male contraception. 
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Rlfl is H, Ci-Ci alkyl, halogen, C.-C^ haloalkyl, or-CN; 

Rl?, R^, and R^, at each occurrence, is independently selected fiom the gioup consisting of 

OHO, Ci-Cd alkyl, Ci-C d alkenyl, Ci-Cd alJiynyi, halogen, C i-C d haloaltyl, -CN, NO;, 

G,D, -ORn, -0C(0)Rb, -0C(0)NRcRd, -SRn, -S(0)iRn, -SCO^NR*Rd, -C(0)Rn, 

5 -C(0)0Rn, -C(0)NRcRd, -NRTf1, -N(R7I (0)Rb, -N(R^S (0)tRb, -N(R")C(OP(Rb), 

-NCR")C(0)NRcRd, -NCR^COJiHR^-CCi-Cs alkyler^l>CN, -<C,-Cd 

alkyler^l)-Gln, -(Ci-Cd alkyler^l>ORn, -(C ,-Ctf alkyknyl>0C(0}iRh, -(Ci-Cd 

alkylei^l)-0C(0)NRTld, <C,-Cd a!kyiei^l)-S (0)^", -(C ,-Ctf alkyWl)-S(0)iNR,:RdJ 

-CC ,-Cd alkyknyl>C(0)Rn, -(C ,-Ctf alkylei^l>C(0)0Rn, -(C|-Ctf 

10 alkylei^l)-C (0)NRcRd, -(C, -Cs alkyknyiJ-NRTt-, -(C, -C t alkylei^l)-N(R")C(0]iRb, 

-CC I-CK alkylenyl>NCR")S(0)iRb, -(C,-C.J alkylenyl)-NCR7I(0)0(Rb), -CC,-Cd 

alkylei^D-NCR^CCOJNR^R11, -CC,-Ctf alkylei^l>N(R")S(0)iNR,:Rd, or -CC,-Ctf 

alkyler^Q-CN;, 

R", Rc, Rd, and R^, at each occurrence, are each independently H, C|-Cd alkyl, C^Cd alkei^L, 

15 Ci-Cd alkynyl, C, -C tf haloalkyl, Gln, -<C i - Ctf alkylenylJ-OR11, -(C, -Ctf 

alkylei^rl)-NRliRri, -(Ci-Ca alkyWKCO^R1^*1, or -(Ci-Ca alkylenyl)-^ 

Rb, at eachoccurrence, is independently Ci-Ca alkyl, Ci-Ca alkenyl, Ci-Ca alkynyl, C ,-Cd 

haloalkyl, Gln, or -(Ci-Cd alkylei^l)-Gin; 

Gln, at eachoccurtence, are each independently aiyi, heteroaryl, heterocycle, cycloalkyl, or 

30 cycloalkenyl; and each G4" group is optionally sub stituted with 1, 2, 3, 4, or 5 R1*5 

gioups; 

Ri?, at each occurrence, is independently OMO, C ,-Cfi alkyl, Ci-Ctf alker^l, Ci-Ctf alkynyl, 

halogen, C|-Cjj haloalkyl, -CN, NO,, -OR1', -0C(0)Rri, -OCfOJNR^R^, -SR1', 

-StO^R^-SCO^NR1^*1, -C(0)RZ|, -CCO)ORzl, -CCOJNR^R^, -NR1^^, 

25 -NCR^P (O)R11, -N(Rxl)S CO),Rri, -NCR^P (0)OCRrii -NCR^CCOjiNR1^, 

-N(R"i£(0)1NR,JRrf, -(Ci-Cd alkyJenylJ-OR'^-CCi-Cd alkylei^l>0C(0]iRri, -<Ci-

Cs alkylei^rl)-0C(0]iNRliRri, -(C ,-Ctf alkylei^IJ-SCO^R1', -(C ,-Ctf 

alkylei^l)-S(0)iNRlJIRri, -(C i-Ctf alkylei^lJ-CCOJR1', -(C,-Cd alkylen^-CfOpR1 

-CC ,-Cd alkylenyl)-C(0)iNRliRriJ -(C ,-Ctf alkylei^IJ-NR^R1", -(C,-Ctf 

30 alkyler^l)-N(Rll)CCO)iRri, -(C ,-Ctf alkylenylJ-NCR^S (O^R11, -(C, -Ctf 

alkyler^D-NCR^JCCOPCR11), -(C ,-Ctf alkylenyl)-NCRli)CCO)NRliR:rf, -(Ci-Ctf 

alkyler^l)-N(Rli)SCO)iNRliR3rf, or-(C ,-Cd alkylei^l>CN; 
R1', R1*, and Rri, at each occurrence, are each independently H, Ci-C^ alkyl, C^-C^ alkenyl, 

C^-Cu alkynyl, or C, -C d haloalkyl; arid 
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-C(0)0Ra, -C(0)NRcRd, -NRcRd, -N(Re)C(0)Rb, -N(Re)S(0)2Rb, -N(Re)C(0)0(Rb), 

-N(Re) C( 0)NRcRd, -N(Rc)S(0)iNRcRd, ..(C,-C6 alkylenylj-CN, -(Ci-C6 

alkylenyl)-G2a, (CrC6 alkylenyl)-ORa, -(Ct-C6 alkylenyI)-0C(0)Rb, -(C,-C6 

alkylenyl)-0C(0)NRcRd, -(Ci-C6 alkyl enyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(0)2NRcRd, 

5 -(CrC6 alkylenyl)-C(0)Ra, -(Ci-C6 alkylenyl)-C(0)0Ra, -(CrC6 

alkylenyl)-C(0)NRcRd, -(Q-Cy, alkylenyl)-NRcRd, -(C.-CG alkylenyl)-N(R®)C(0)Rb, 

-(Ci-Cs alkylenyl)-N(Re)S(0)2Rb, ~(CrC6 alkylenyl)-N(Re)C(0)0(Rb), - (CrC6 

alkylcny])-N(Re)C(0)NRcRd, -(Cj-Cg alkylenyl)-N(Re)S(0)2NRcRd, or ~(Ci-C6 

alkyl cnyl)-CN; 

10 Ra, Rc, Rd, and Re, at each occurrence, are each independently H, Cj-Ce alkyl, C2-C6 alkenyl, 

C2-C6 alkynyl, CrCg haloalkyl, G2a, or-(Ci-C6 alkylenyl)-G2a; 

Rb, at each occurrence, is independently Cj-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C1-C6 

haloalkyl, G2a, or-(C4-C6 alkylenyl)-G2a; 

G2a, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyi, or 

15 cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3, 4, or 5 R3g 

groups; 

R3g, at each occurrence, is independently oxo, Ci-C6 alkyl, C2-C6 alkenyl, C2-Ce alkynyl, 

halogen, Ct-C6 haloalkyl, -CN, N02, -ORzl, -0C(0)R72, -0C(0)NRz3Rz4, -SRzl, 

-S{0)2Rzl, -S(0)2NRZ3RZ4, -C(0)RZ1, -C(Q)ORZ1, -C(0)NRZ3RZ4, -NRZ3RZ4, 

20 -N(R7j)C(0)Rz2, -N(RZ")S(0)2R72, -N(RZ3)C(0)0(RZ2), -N(RZ3)C(0)NRZ3RZ4, 

-N(RZ3)S(0)2NRZ3RZ4, -(Ci-Ce alkylenyl)-ORzl, -(Ci-C6 alkylenyl)-0C(0)Rz2, -(Cf-

C6 alkylenyl)-0C(0)NRz3Rz4, -(C,-C6 alkylenyl)-S(0)2Rzl, -(CrCe 

alkylenyl)-S(0)2NRz3Rz\ -(C,-C6 alkylenyl)-C(0)Rzl, -(Cj-Ce alkylenyl)-C(0)0Rzl, 

-(Ci-C6 alkylenyl)-C(0)NRz3Rrf, -(CrC6 alkylenyl)-NRz3Rz4, -(Ci-Cg 

25 alkylenyl)-N(Rz3)C(0)Rz2, -(CrC6 alkylenyO-NCR^SCO^R22, -(C,-C6 

alkylcny^-NfR'^CfOjCXR22), -(Ci-C5 alkylenyl)-N(Rz3)C(0)NRz3Rz4; -(Ci-C6 

alkylenyl)-N(Rz3)S(0)2NRz3Rz4, or ~(C|-C6 alkylenyl)-CN; 

Rzl, Rz3, and Rz4, at each occurrence, axe each independently H, Cj-Ce alkyl, C2-C6 alkenyl, 

C2-C6 alkynyl, or Ci-Ce haloalkyl; and 

30 R7'2, at each occurrence, is independently Ci-Cg alkyl, C2-C6 alkenyl, C2-Ce alkynyl, or Ci-Cg 

haloalkyl. 

In another aspect, the present disclosure provides a compound of formula (I) or a 

pharmaceutical^ acceptable salt thereof, 
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wherein 

Y1 is CH; 

5 R1 is CD3, C1-C3 alkyl, or C1-C3 haloalkyl; 

R2 is H or C1-C3 alkyl; 

Y3 is CR3; 

R3 is H, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-Cg haloalkyl, -CN, -C(0)R3a, 

-C(0)0R3a, -C(0)NR3bR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, or G1; wherein the 

10 C1-C6 alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are each independently unsubstituted or 

substituted with 1 or 2 substituents independently selected from the group consisting 

of G1, -CN, -C(0)R3a, ~C(0)0R3a, -C(0)NR3bR3c, ~C(0)N(R3b)NR3bR3c, -S(0)R3d, 

-S(0)2R3a, -S(0)2NR3bR3c, -OR3a, -0C(0)R3d, -NR3bR3c, N(R3b)C(0)R3d, 

N(R3b)S02R3d, N(R3b)C(0)0R3d, N(R3b)C(0)NR3bR3c, N(R3b)S02NR3bR3c, and 

15 N(R3b)C(NR3bR3c)=NR3bR3c; 

Y2 is CR4R5; 

R4 is H, deuterium, Ci -Ce alkyl, halogen, or Ci-C^ haloalkyl; 

R5 is H, deuterium, Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Cj-C6 haloalkyl, 

-C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5c, orG1; 

20 wherein the Ci-C6 alkyl, C2-C6 alkenyl, and C2-Q alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from the 

group consisting of G1, -CN, -C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, 

-C(0)N(R5b)NR5bR5c, -S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5°, -OR5a, -0C(0)R5d, 

-NR5bR5c, N(R5b)C(0)R5d, N(R5b)S02R5d, N(R5b)C(0)0R5d, N(R5b)C(0)NR5bR5c, 

25 N(R5b)S02NR5bR5c, and N(R5b)C(NRSbR5c)=NR5bR5c; 

R3a, R3b, R3C, R5a, and R5b, at each occurrence, are each independently H, Ci-Cf, alkyl, C2-C6 

alkenyl, C.2-C6 alkynyl, C1 -Cr, haloalkyl, G1, or -(Ci-Cg alkylenyl)-G'; 
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R50, at each occurrence, is independently H, CrC6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, CrC6 

haloalkyl, G1, -(C.-C6 alkylenylj-G1, -(Ci-Cs alkylenyl)-CN, -(Ci-Cg alkylenyl)-ORa, 

or -(Ci-Cfi alkylenyl)-C(0)0Ra; 

R3d, at each occurrence, is independently Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, CrCf; 

5 haloalkyl, G1, or -(Ci-Cg alkylenyl'j-G1; 

R5d, at each occurrence, is independently C1-C6 alkyl, C2-Cg alkenyl, C2-C6 alkynyl, C'i-C6 

haloalkyl, G1, -(CrC6 alkylenyiyG1, -(CrC6 alkylenyl)-NRcRd, or-(Ci-C6 

alkylenyl )-N (Rc) C(O) 0(Rb); 

G1, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

10 cycloalkenyl; and each G1 is optionally substituted with 1, 2, 3, 4, or 5 Rlg groups; 

R6 is H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-Cg haloalkyl, -C(0)R6a, 

-C(0)0R6a, -C(0)NR6bR6c, -S(0)2R6a, -S(0)2NR6bR6c, or G2; wherein the CrC6 alkyl, 

C2-C6 alkenyl, and C2-Cg alkynyl are each independently unsubstituted or substituted 

with 1 or 2 substituents independently selected from the group consisting of G2, -CN, 

15 -C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, -C(0)N(R6b)NR6bR6c, -S(0)R6d, -S(0)2R6a, 

-S(0)2NR6bR6c, -OR6a, -0C(0)R6d, -NR6bR5c, N(R6b)C(0)R6d, N(R6b)S02R6d, 

N(R6b)C(0)0R6d, N(R6b)C(0)NR6bR6c, N(R6b)S02NR6bR6c, and 

N(R6b)C(NR6bR6c)=NR6bR6c; 

R6a, R6b, and R6c, at each occurrence, are each independently H, alkyl, C2-C6 alkenyl, C2-C6 

20 alkynyl, haloalkyl, G2, -(Ci-Cg alkylenyl)-G2, -(Cj-Cg alkylenyl)-ORa, -(Ci-Cg 

alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(0)2NRcRd, -(Ci-C6 alkylenyl)-C(0)Ra, -(Ci-

C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(CrC6 alkylenyl)-NRcRd, 

-(Cj-Ce alkylenyl)-N(Re)C(0)Rb, -(Ci-C6 alkylenyl)-N(Re)S(0)2Rb, -(CrC6 

alkylenyl)-N(R6)C(O)O(Rb), -(Cj-C6 alkylenyl)-N(Re)C(0)NRcRd, or -(Ci-C6 

25 alkylenyl)-N(Re)S(0)2NRcRd; 

R6d at each occurrence, is independently alkyl, C2-Cg alkenyl, C2-C6 alkynyl, haloalkyl, G2, 

-(Ci-C6 alkylenyl)-G2, -(CrC6 alkylenyl)-ORa, -(Cj-C6 alkylenyl)-S(0)2Ra, -(Ci-C6 

alkylenyl)-S(0)2NRcRd, -(CrCs alkylenyl)-C(0)Ra, -(CrC6 alkylenyl)-C(0)0Ra, 

-(Ci-C6 alkylenyl)-C(0)NRcRd, -(Ci-C6 alkylenyl)-NRcRd, -(C]-C6 

30 alkylenyl)-N(Re)C(0)Rb, -(Ci-C6 alkylenyl)-N(Rc)S(0)2Rb, -(C1-C6 

alkylenyl)-N(RC)C(O)O(Rb), -(CrC6 alkylenyl)-N(Re)C(0)NRcRd, or-(C,-C6 

alkylenyl)-N(Re)S(0)2NRcRd; 

G2, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2 is optionally substituted with 1, 2, 3, 4, or 5 R2g groups; 
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A1 is C(R7) or N; A2 is C(R8) or N; A3 is C(R9) or N; and A4 is C(R10) or N; wherein zero, 

one, or two of A1, A2, A3, and A4 are N; 

R7, R8, and R9, are each independently H, C]-C5 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, 

Ci-Ce haloalkyl, -CN, N02, -ORy\ -0C(0)Ry2, -0C(0)NRy3Ry4, -SRyl, -S(0)2Ryl, 

5 -S(0)2NRy3Ry4, -C(0)Ryl, -C(0)0Ryl, -C(0)NRy3Ry4, -NRy3Ry4, -N(Ry3)C(0)Ry2, 

-N(Ry3)S(0)2Ry2, -N(Ry3)C(0)0(Ry2), -N(Ry3)C(0)NRy3Ry4, -N(Ry3)S(0)2NRy3Ry4, 

G3, -(Ci-Cs alkyl en yl)-CN, -(Ci-Cg alkyl enyl)-ORyl, -(Ci-C6 alkylenyl)-0C(0)Ry2. -

(CrC6 alkylenyl)-0C(0)NRy3Ry4, -(CVC6 alkylenyl)-S(0)2Ryl, -(Ci-C6 

alkylenyl)-S(0)2NRy3Ry45 -(C,-C6 alkylenyl)-C(0)RyI, -(Ci-C6 alkylenyl)-C(0)0Ryl, 

10 -(CrC6 alkylenyl)-C(0)NRy3Ry4, -(C,-C6 alkylenyl)-NRy3Ry4, -(CrC6 

alkylenyl)-N(Ry3)C(0)Ry2, -(C^Q alkylenyl)-N(Ry3)S(0)2Ry2, - (Ci-C6 

alkylenyl)-N(Ry3)C(0)0(Ry2), -(Q-Ce alkylenyl)-N(Ry3)C(0)NRy3Ry4, -(CrC6 

alkylenyl)-N(Ry3)S(0)2NRy3Ry4, -(C^Cg alkylenyl)-CN, or -(CrC6 alkylenyl)-G3; 

Ry', Ry3, and Ry4, at each occurrence, are each independently H, Cj-Cg alkyl, C2-C6 alkenyl, 

15 C2-C6 alkynyl, Ci-Cs haloalkyl, G3, -(Ci~C6 alkylenyl)-G3, -(Cj-Ce alkylenyl)-ORa, 

-(CrC6 alkylenyl)-S (0)2Ra, -(CrC6 alkylenyl)-S(0)2NRcRd, -(Ci-C6 

alkylenyl)-C(0)Ra, (C,-C6 alkylenyl)-C(0)0Ra, ~(C,-C6 alkylcnyl)~C(0)NR°Rd, 

-(Ci-C6 alkylenyl)-NRcRd, ~(CrC6 alkylenyl)-N(Re)C(0)Rb, -(C,-C6 

alkylenyl)-N(Rc)S(0)2Rb, -(Ci-C6 alkylenyl)-N(Re)C(0)0(Rb), -(C,-Cfi 

20 alkylenyl)-N(Re)C(0)NRcRd, or -(Ci-C6 alkylenyl)-N(Rfi)S(0)2NRcRd; 

Ry2, at each occurrence, is independently Q-C6 alkyl, C2-Cg alkenyl, C2-C6 alkynyl, Ci-C6 

haloalkyl, G3, -(CrC6 alkylenyl)-G3, -~(Ci-C6 alkylenyl)-ORa, -(Ci-C6 

alkylenyl)-S(0)2Ra, -(Ci-C6 alkylcnyl)-S(O)2NR0Rd, -(CrC6 alkylenyl)-C(0)Ra, -(C,-

C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NR°Rd, -(Ci-C6 alkylenyl)-NR°Rd, 

25 -(Ci-C6 alkylenyl)-N(Re)C(0)Rb, -(CrC6 alkylenyl)-N(Re)S(0)2Rb, -(Ci-Ce 

alkylenyl)-N(Re)C(0)0(Rb), -(Ci-C6 alkylenyl)-N(Re)C(0)NRcRd, or -(CrC6 

alkyl en yl)-N(Re)S(0)2NRcRd; 

G3, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or 

heterocycle; and each G3 group is optionally substituted with 1, 2, 3, 4, or 5 R4g 

30 groups; 

R10 is H, Ci-C3 alkyl, halogen, C1-C3 haloalkyl, or -CN; 

R,g, R2g, and R4g, at each occurrence, is independently selected from the group consisting of 

oxo, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, CrC6 haloalkyl, -CN, N02, 

G2a, -ORa, -0C(0)Rb, -OC(0)NRcRd, -SRa, -S(Cl)2Ra, -S(0)2NRcRd, -C(Q)Ra, 



-C(0)0Ra, -C(0)NRcRd, -NRcRd, -N(Re)C(0)Rb, -N(Re)S(0)2Rb, -N(Re)C(0)0(Rb), 

-N(Re)C(0)NRcRd, -N(Re)S(0)2NRcRd, -(CrC6 alkylenyl)-CN, -(C,-C6 

alkylenyl)-G2a, (CrC6 alkylenyl)-ORa, -(Ci-C6 alkylenyl)-0C(0)Rb, -(CrC6 

alkylenyl)-0C(0)NRcRd, -(Ci-C6 alkyIenyl)-S(0)2Ra, -(CrC6 alkylenyl>S(0)2NRcRd, 

5 -(CpCfi alkylenyl)-C(0)Ra, -(Ci-C6 alkylenyl)-C(0)0Ra, -(CrC6 

alkylenyl)-C(0)NRcRd, -(Ci-C6 alkylenyl)-NRcRd, -(CrC6 alkylenyl)-N(Re)C(0)Rb, 

-(CrC6 alkylenyl)-N(Re)S(0)2Rb, -(Ci-C6 alkylenyl)-N(Re)C(0)0(Rb), -(C,-C6 

alkylenyl)-N(Re)C(0)NRcRd, -(CrC6 alkyleny].)-N(Rc)S(0)2NRcRd, or -(C,-C6 

alkylenyl)-CN; 

10 Ra, Rc, Rd, and Re, at each occurrence, are each independently H, Ci-C6 alkyl, C2-C6 alkenyl, 

C2-Ce alkynyl, Ci-C6 haloalkyl, G2a, (Ci-C6 alkylenyl)-ORzl,-(Ci-C6 

alkylenyl)-NRz3Rz4, -(Ct-C6 alkylenyl)-C(0)NRz3Rz4, or-(Ci-C6 alkylenyl)-G2a; 

Rb, at each occurrence, is independently Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, CrC6 

haloalkyl, G2a, or -(Ci-Cg alkylenyl)-G2a; 

15 G2a, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3, 4, or 5 R3g 

groups; 

R3g, at each occurrence, is independently oxo, Cj-Ce alkyl, C2-C6 alkenyl, C2-Cfi alkynyl, 

halogen, C,-C6 haloalkyl, -CN, N02, -OR21, -0C(0)Rz2, -OC(0)NRz3Rz4, -SRzl, 

20 -S(0)2RZ1, -S(0)2NRZ3RZ4, -C(0)Rzl, -C(0)0Rzl, -C(0)NRz3Rz4, -NR23Rz4, 

-N(Rz3)C(0)Rz2, -N(RZ3)S(0)2RZ2, -N(RZ3)C(0)0(RZ2), -N(RZ3)C(0)NRZ3RZ4! 

-N(RZ3)S(0)2NRZ3RZ4, -(CI-C6 alkylenyl)-OR/J, -(C,-C6 alkylenyl)-0C(0)Rz2, -(Ci-

C6 alkylenyl)-0C(0)NRz3Rz45 -(C,-C6 alkylenyl)-S(0)2RZI, -(CrC6 

alkylenyl)-S(0)2NRz3Rz45 -(CrC6 alkylenyl)-C(0)Rzl, -(CrC6 alkylenyl)-C(0)0Rzl, 

25 -(Ci-C6 alkylenyl)-C(0)NRz3Rz4, -(C,-C6 alkylenyI)-NRz3Rz4, -(CrC6 

alkylenyl)-NCRz3)C(Q)Rz2, -(CrC6 alkylenyl)-N(Rz3)S(0)2Rz2, -(CrC6 

alkylenyl)-N(Rz3)C(0)0(Rz2), (CrC6 alkylenyl)-N(Rz3)C(0)NRz3Rz4, -(C,-C6 

alkylenyl)-N(Rz3)S(0)2NRz3Rz4, or-(Ci-C6 alkylenyl)-CN; 

Rzl, Rz3, and Rz4, at each occurrence, are each independently H, CrC6 alkyl, C2-C6 alkenyl, 

30 C2-C6 alkynyl, or Q-Cg haloalkyl; and 

Rz2. at each occurrence, is independently Cj-C6 alkyl, C2-C6 alkenyl, C2-Co alkynyl, or CrC6 

haloalkyl. 

In another aspect, the present disclosure provides a compound of formula (I) or a 

pbarraaceuticaliy acceptable salt thereof, 
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wherein 

Y1 is CH; 

5 R1 is CD3, C]-C3 alkyl, or Ci-C3 haloalkyl; 

R2 is H or C1-C3 alkyl; 

Y3 is CR3; 

R3 is H, C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-Q, haloalkyl, -C(0)R3a, 

-C(0)0R3a, -C(0)NR3bR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, or G1; wherein the 

10 Ci-C6 alkyl, C2-C6 alkenyl, and C^Cg alkynyl are each independently unsubstituted or 

substituted with 1 or 2 substituents independently selected from the group consisting 

of G1, -C(0)R3a, -C(0)0R3a, -C(0)NR3bR3c, -C(0)N(R3b)NR3bR3c, -S(0)R3d 

-S(0)2R3a, -S(0)2NR3bR3c, -OR3a, -0C(0)R3d, -NR3bR3c, N(R3b)C(0)R3d, 

N(R3b)S02R3d. N(R3b)C{p)OR3d, N(R3b)C(0)NR3bR3c, N(R3b)S02NR3bR3c, and 

15 N(R3b)C(NR3bR3c)=NR3bR3c; 

Y2 is CR4R5; 

R4 is H, deuterium, CrC6 alkyl, halogen, or Ci-Cg haloalkyl; 

R5 is H, deuterium, Q-Cg alkyl, C2-Cg alkenyl, C2-C6 alkynyl, halogen, Ci-C6 haloalkyl, 

-C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -S(0)R5d; -S(0)2R5a, -S(0)2NRSbR5c, or G1; 

20 wherein the Ci -Cg alkyl, C2-Ce alkenyl, and C2-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from the 

group consisting of G1, -C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -C(0)N(R5b)NR5bR5c, 

-S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5c, -OR5a, -0C(0)R5d,-NR5bRSc, N(R5b)C(0)R5d, 

N(R5b)S02R5d, N(Rsb)C(0)0R5d, N(R5b)C(0)NR5bR5°, N(R5b)S02NR5bR5c, and 

25 N(R5b)C(NR5bR5c)=NR5bR5°; 

R3a, R3b, R3G, R5a, R5b, and R5c, at each occurrence, are each independently H, Ci-Cg alkyl, C2-

C6 alkenyl, C2-Ce alkynyl, Ci-C6 haloalkyl, G1, or -(Ci-C6 alkylenylJ-G1; 

R3d andR5d, at each occurrence, are each independently C|-C6 alkyl, C2~C6 alkenyl, C2-Cs 

alkynyl, Ci-Ce haloalkyl, G1, or -(Ci-C6 alkylenylj-G1; 
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CT1. at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G1 is optionally substituted with 1, 2, 3, 4, or 5 Rlg groups; 

R6 is H. CrC6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, C\-C6 haloalkyl, -C(0)R6a, 

-C(0)0R6a, -C(0)NR6bR60, -S(0)2R6a, -S(0)2NR6bR6c, or G2; wherein the CrC6 alkyl, 

5 Ca-Cg alkenyl, and C2-Cs alkynyl are each independently unsubstituted or substituted 

with 1 or 2 substituents independently selected from the group consisting of G2, 

-C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, -C(0)N(R6b)NR6bR6c, -S(0)R6d, -S(0)2R6a, 

-S(0)2NR6bR&, -OR6". -0C(0)R6d, -NR6bR6c, N(R6b)C(0)R6d, N(R6b)S02R6d, 

N(Rf>b)C(0)0RG'i, N(R6b)C(0)NR6bR6c, N(R6b)S02NR6bR6c, and 

10 N(R6b)C(NR6bR6>NR6bR6c; 

R6a, R6b, and R6c, at each occurrence, are each independently H, alkyl, C2-C6 alkenyl, C2-C6 

alkynyl, haloalkyl, G2, -(CrC6 alkylenyl)-G2, -(C^Q alkylenyl)-ORa, -(Cr-C6 

alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(0)2NReRd, -(CrC6 alkylenyl)-C(0)Ra, --(Cj-

C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(C,-C6 alkylenyl)-NRcRd, 

15 -(CpCfi alkylenyl)-N(Re)C(0)Rb, -(Q-Q alkylenyl)-N(Re)S(0)2Rb, ~(Ci-C6 

alkylenyl)-N(Rc)C(0)0(Rh), -(CrC6 alkylenyO-N^aOjNR^, or-(CrC5 

alkylenyl)-N(Re)S(0)2NRcRd; 

R6d, at each occurrence, is independently alkyl, C2-C6 alkenyl, C2-C6 alkynyl, haloalkyl, G2, 

-(Ci-Cg alkylenyl)-G2, -(C,-C6 alkylenyl)-ORa, -(Ct-C6 alkylenyl)-S(0)2Ra, -(C,-C6 

20 alkylenyl)-S(0)2NRcRd5 -(CrC6 alkylenyl)-C(0)Ra, -(C,-Ce alkylenyl)-C(0)ORa, 

-(C,-C6 alkylenyl)-C(0)NR°Rd, -(Ci-C6 alkylenyl)-NR°Rd, -(CrC6 

alkyleayO-NfROCYOjR11, -(CI-G6 alkylenyl)-N(Re)S(0)2Rb, -(C!-C6 

alkyl enyl)-N(Re)C(0)0(Rb), -(Ci-C6 alkylenyl)-N(Re)C(0)NRcRd, or -(CrC6 

alkylenyl)-N(Re)S(0)2NRcRd; 

25 G2, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2 is optionally substituted with 1, 2, 3, 4, or 5 R2g groups; 

A1 is C(R7) orN; A2 is C(R8) orN; A3 is C(R9) orN; and A4 is C(R10) or N; wherein zero, 

one, or two of A1, A2, A3, and A4 are N; 

R7, R8, and R9, are each independently H, CT-Q alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, 

30 CrC6 haloalkyl, -CN, N02, -ORyI, -0C(0)Ry2, -OC(Q)NRy3Ry4, -SRyI, -S(0)2Ryl, 

-S(0)2NRy3Ry4, -C(0)Ryl, -C(0)0Ryl, -C(0)NRy3Ry4, -NRy3Ry\ -N(Ry3)C(0)Ry2, 

-N(Ry3)S(0)2Ry2, -N(Ry3)C(0)0(Ry2), -N(Ry3)C(0)NRy3Ry4, -N(Ry3)S(0)2NRy3Ry4, 

G3, ~(CrC6 alkylenyl)-CN, -(CrC6 alkylenyl)-ORyl, -(CrC6 alkylenyl)-0C(0)Ry2, -

(CrC6 alkylenyl)-OC(0)NRy3Ry4, -(CrC6 alkylenyl)-S(0)2Ryl, -(Cf-C6 
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alkylenyl)-S(0)2NRy3Ry4) -(CrCs alkylenyI)-C(0)Ryl, - (CrC6 aIkvlenyl)-C(0)QRyl; -(Cx-C6 

alkylcnyl)-C(0)NRy3 Ry4. -(CrC6 alkylenyl>NRy3Ry4, ~(CrC6 

alkylenyl)-N(Ry3)C(0)Ry2, -(CrC6 alkylenyl)-N(Ry3)S(0)2Ry2, -(CrC6 

alkylenyl)-N(Ry3)C(0)0(Ry2)J • (C,-C6 alkylenyl)-N(Ry3)C(0)NRy3Ry4, -(CrC6 

5 alkylenyl)-N(Ry3)S(0)2NRy3Ry4, ~(CrC6 alkylenyl)-CN, or -(C,-C5 alkylenyl)-G3; 

Ryl, Ry3, and Ry4} at each occurrence, are each independently H, Ci-C<y alkyl, C2-Ce alkenyl, 

C2-C6 alkynyl, Ci-C6 haloalkyl, G3, -(CVC6 alkylenyl)-G3, -(Ci-Cg alkylenyl)-ORa, 

-(CrC6 alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyL)-S(0)2NRcRd, -(CrC6 

alkylenyl)-C(0)Ra, -(Ci-C6 alkylenyl)-C(0)0Ra, -(C,-C6 alkylenyl)-C(0)NR°Rd, 

10 -(Ci-C6 alkylenyl)-NRcRd, -(CrC6 alkyIenyl)-N(Re)C(0)Rb, -(CrC6 

alkylcnyl)-N(Re)S(0)2Rb, -(CrC6 alkylenyl)-N(Re)C(0)0(Rb), -(C,-C6 

alkylenyl)-N(Re)C{0)NRcRdT or-(CrC6 alkylenyl)-N(Re)S(0)2NRcRd; 

Ry2, at each occurrence, is independently C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, C]-C6 

haloalkyl, G3, -(C>C6 alkylenyl)-G3, -(Cj-Q, alkylenyl)-ORa, -(Ci-C6 

15 alkylenyl)-S(0)2Ra, -(C^Q alkylenyl)-S(0)2NRcRd ~(CrC6 alkylenyl)-C(0)Ra, -(Ci-

C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(Ci-C6 alkylenyl)-NRcRd, 

-(CrC6 alkylenyl)-N(Re)C(0)Rb, -(CrC6 alkylenyl)-N(P:>S(0)2Rh, -(Ci-C6 

alkylenyl)-N(Re)C(0)0(Rb), -(CrC6 alkylenyl)-N(Re)C(0)NRcRd, or -(Ci-C6 

alkylenyl)-N(Rc)S(0)1NRcRd; 

20 G3, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or 

heterocycle; and each G3 group is optionally substituted with 1, 2, 3,4, or 5 R4g 

groups; 

R10 is H, C1-C3 alkyl, halogen, C1-C3 haloalkyl, or -CN; 

Rlg, R2g, and R4s, at each occurrence, is independently selected from the group consisting of 

25 oxo, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl. halogen, C1-C6 haloalkyl, -CN, N02, 

G2U, -ORa, -0C(0)Rb, -0C(0)NRcRd, -SRa, -S(0)2Ra, -S(0)2NRcRd, -C(0)Ra, 

-C(0)0R®, -C(0)NRcRd, -NRcRd, -NtR^CCO)^, -N(Re)S(0)2Rb, -N(Re)C(0)0(Rb), 

-N(R&)C(O)NR0Rd, -N(Re)S(O)2NR0Rd, -(Ci-C6 alkylenyl)-CN, ~(CrC5 

alkylenyl)-G2a, -(CrC6 alkylenyl)-ORa, -(CrC5 alkylenyl)-0C(0)Rb, -(CrC6 

30 alkylenyl)-OC(O)NR0Rd, -(Ci-C6 alkylenyl)-S(0)2Ra, -(CrC6 alkylenyl)-S(0)2NRcRd, 

-(Ci-C6 alkylenyl)-C(0)Ra, -(Ci-C6 alkylcnyl)-C(0)0Ra, -(C,-C6 

alkylenyl)-C(0)NRcRd, ~(C,-C6 alkylenyl)-NRcRd, -(Ci-C6 alkylenyl)-N(Re)C(0)Rb, 

-(Ci-C6 alkylenyl)-NfR&)S(0)2Rb; -(C,-C6 alkylenyl)-N(Re)C(0)0(Rb), -(C,-C6 
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alkylenyl)-N(Re)C(0)NRcRd, -(CrQ alkylenyl)-N(Re)S(0)2"NRcRd, or -(CrC6 

alkyIenyl)-CN; 

R\ Rc, Rd, and Rc, at each occurrence, are each independently H, C|-C6 alkyl, C2-C6 alkenyl, 

C2-C6 alkynyl, Ci-Q, haloalkyl, G2a, or -(Ci-C6 alkylenyl)-G2a; 

5 Rb, at each occurrence, is independently Ci-C6 alkyl, C2-Cg alkenyl, C2-C6 alkynyl, Ci-C6 

haloalkyl, G2a, or-(CrC6 alkylenyl)-G2a; 

G2a, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3, 4, or 5 R3g 

groups; 

10 R3g, at each occurrence, is independently oxo, Ci-Cg alkyl, C2-C(J alkenyl, C2-C6 alkynyl, 

halogen, Ci-C6 haloalkyl, -CN, N02, -ORzl, -0C(0)Rz2, -OCfOJNR^R*4, -SRzl, 

-S(0)2Rzl, -S(0)2NRZ3RZ\-C(0)RZ1, -C(0)0Rzl, -C(0)NRZ3RZ4, -NRZ3RZ4, 

-N(RZ3)C(0)RZ2, -N(RZ3)S(0)2RZ2, -N(RZ3)C(0)0(R22), -N(RZ3)C(0)NRZ3RZ4, 

-N(RZ3)S(0)2NRZ3RZ4, -(CI-C6 alkylenyl)-ORzl, -(Ci-C6 alkylenyl)-0C(0)Rz2, -(Cr 

15 C6 alkylenyl)-0C(0)NRz3Rz4, -(Ci-C6 alkylenyl)-S(0)2Rzl, -(CrCs 

alkyleny^-SCO^NR^R24, -(C,-C6 alkylenyl)-C(0)Rzl, -(CrC6 alkylenyl)-C(0)0Rzl, 

-(CrC6 alkylenyl)-C(0)NRz3Rz4, -(Ci-C6 a!kylenyl)-NR'3Rz4, -(CrC6 

alkylenyl)-N(Rz3)C(0)Rz2, -(CrC6 alkylenyl)-N(Rz3)S(0)2Rz2, -(CrC6 

alkylenyl)-N(Rz3)C(0)0(Rz2), -(C,-C6 alkylenyl)-N(Rz3)C(0)NR23Rz4, -|C,-C6 

20 alkylenyl)-N(Rz3)S(0)2NRz3Rz4, or -<Ci-C6 alkylenyl)-CN; 

Rzl, R7"3, andRz4, at each occurrence, are each independently H, C|-CVj alkyl, C2-Ce alkenyl, 

C2-Ce alkynyl, or CrC6 haloalkyl; and 

R22, at each occurrence, is independently C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, or CpCg 

haloalkyl. 

25 In another aspect, the present disclosure provides a compound of formula (I) or a 

wherein 
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Y1 is CH; 

R1 is CD3, C1-C3 alkyl, or C1-C3 haloalkyl; 

R2 is H or C1-C3 alkyl; 

Y3 is CR3; 

5 R3 is H. G,-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, CrC6 haloalkyl, -CN, -C(0)R3a, 

-C(0)0R3a, -C(0)NR3faR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, or G1; wherein the 

Ci-Cg alkyl, C2-Cs alkenyl, and C2-Cg alkynyl are each independently unsubstituted or 

substituted with 1 or 2 substituents independently selected from the group consisting 

of G\ -CN, -C(0)R3a, -C(0)0R3a, -C(0)NR3bR3c, -C(0)N(R3b)NR3bR3°, -S(0)R3d, 

10 -S(0)2R3a, -S(0)2NR3bR3c, -OR38, -0C(0)R3d, -NR3bR3c, N(R3b)C(0)R3d, 

N(R3b)S02R3d, N(R3b)C(0)0R3d, N(R3b)C(0)NR3bR3c, N(R3b)S02NR3bR3c, and 

N(R3b)C(NR3bR3c)=NR3bR3c; 

Y2 is CR4R5; 

R4 is H, deuterium, CVQ, alkyl, halogen, or Cj-Cf, haloalkyl; 

15 R5 is H, deuterium, Ci-Ce alkyl, C2-C6 alkenyl, C2-Q alkynyl, halogen, Ci-Cg haloalkyl, 

-C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5c, or G1; 

wherein the Ci-C6 alkyl, Ca-Ce alkenyl, and C2-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from the 

group consisting of G1, -C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -C(0)N(R5b)NR5bRSc, 

20 -S(0)Rsd, -S(0)2R5a, -S(0)2NR5bR5c, -OR5a, -0C(0)R5d, -NR5bR5c, N(R5b)C(0)R5d, 

N(R5b)S02R5d, N(R5b)C(0)0R5d, N(R5b)C(0)NRSbR5c, N(RSb)S02NR5bRSc, and 

N(R5b)C(NR5bR5c)--NR5bR5c; 

R3a, R3b, R3C, R5a, and R5b, at each occurrence, are each independently H, Ci-C6 alkyl, C2-C6 

alkenyl, C2-C6 alkynyl, Q-Cg haloalkyl, G1, or -(CrCfl alkylenylj-G1; 

25 R5C, at each occurrence, is independently H, Ci-C6 alkyl, C2-Cg alkenyl, C2-Q alkynyl, Ci-Cg 

haloalkyl, G1, -(C1-C6 alkylenylJ-G1, -(C,-Cf, alkylenyl)-CN, -(Ci-C6 alkylenyl)-ORa, 

or -(CrC6 alkylenyl)-C(0)0Ra; 

R3d, at each occurrence, is independently Ci-Cg alkyl, C2-C6 alkenyl, C2-Q alkynyl, Cj-Ce 

haloalkyl, G1, or -(Ci-C6 alkylenylj-G1; 

30 R5d, at each occurrence, is independently C1-C6 alkyl, C2-Q alkenyl, C2-C6 alkynyl, C1 -Ct, 

haloalkyl, Gl, -(Ci-C6 alkylenyl)-GJ, -(Ci-Cg alkylenyl)-NR°Rd, or -(Ci-Cg 

alkylenyl)-N(Re)C(0)0(Rb); 

G\ at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G1 is optionally substituted with 1, 2, 3 , 4, or 5 Rlg groups; 

6p 



R6 is H, CrQ alkyl, C2-C(j alkenyl, C2-C6 alkynyl, halogen, Ci-C6 haloalkyl, -C(0)R6a, 

-C(0)0R6a, -C(0)NR6bR6c, -S(0)2R6a, -S(0)2NR6bR6c, or G2; wherein the Q-Q, alkyl, 

Co-Cfi alkenyl, and C2-C6 alkynyl are each independently unsubstituted or substituted 

with 1 or 2 substituents independently selected from the group consisting of G2, 

5 -C(0)R6\ -C(0)0R6a, -C(0)NR6bR6c, -C(0)N(R6b)NR6bR6c, -S(0)R6d, -S(0)2R6a, 

-S(0)2NR6bR6c, -OR63, -0C(0)R6d, -NR6bR6c, N(R6b)C(0)R6d, N(R6b)S02R6d, 

N(R6b)C(0)0R6a, N(R6b)C(0)NR6bR6c, N(R6b)S02NR6bR6c, and 

N(R6b)C(NR6bR6c)=NR6bR6c; 

R6a, R6h, and RSc, at each occurrence, are each independently H, alkyl, C2-C6 alkenyl, C2-C6 

10 alkynyl, haloalkyl, G2, -(Ci-Cg alkylcnyI)-G2, -(Cj-C6 alkylenyl)~ORa, -(CrC6 

alkylenyl)-S(0)2Ra, -(C,-Cfi alkylenyl)-S(Oj2NRcRd, -(Ci-C6 alkylenyl)-C(0)Ra, -(Cr 

C6 alkylenyl)-C(0)0Ra, -(CrC6 alkylenyl)-C(0)NRcRd, -(Ci-C6 alkyl enyl)-NRcRd, 

-(Cj-Ce alkylcnyl)-N(R°)C(0)Rb, -(C,-C6 alkylenyl)-N(Re)S(0)2Rb, -(C,-C6 

alkyleny l.)-N(Re)C(0)0(Rb), -(CrC6 alkylenyl)-N(R6)C(0)NRcRd, or -(CrC6 

15 alkylenyl)-N(Re)S(0)2NRcRd; 

R6d, at each occurrence, is independently alkyl, C2-C6 alkenyl, C2-C6 alkynyl, haloalkyl, G2, 

-{CrC6 alkylenyl)-G2, -(CrC6 alkylenyl)-ORa, -(C,-Crt alkylenyl)-S(0)2R'\ -(Cj-C6 

alkylenyl)-S(0)2NRcRd, ~(Ci-C6 alkylenyl)-C(0)Ra, -(C,-C6 alkylenyl)-C(0)0Ra, 

-(Cj-Cfi alkylenyl)-C(0)NRcRd, -(CrC6 alkylenyl)-NRcRd, -(CrC6 

20 alkylenyl)-N(Re)C(0)Rb, -(CrC6 alkylenyl)-N(Re)S(0)2Rb, -(Ci-C6 

alkylenyl)-N(Re)C(0)0(Rb), -(Ci-C6 alkylenyl)-N(Rc)C(0)NRcRd, or -(Cj-Ce 

alkylenyl)-N(Re)S(0)2NRcRd; 

G2, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2 is optionally substituted with 1, 2, 3,4, or 5 R2g groups; 

25 A1 is C(R7) or N; A2 is C(R8) or N; A3 is C(R9) or N; and A4 is C(R10) or N; wherein zero, 

one, or two of A1, A2, A3, and A4 are N; 

R7, Rs, and R9. are each independently H, Ci-Cfi alkyl, C2-Gg alkenyl, C2-C6 alkynyl, halogen, 

•Ci-Qj haloalkyl, -CN, N02, -0RyI, -0C(0)Ry2, -0C(0)NRy3Ry4, -SRyl, -S(0)2Ryl, 

-S(0)2NRy3Ry4, -C(0)Ryl, -C(0)0Ryl, -C(0)NRy3Ry4, -NRy3Ry4, -N(Ry3)C(0)Ry\ 

30 -N(Ry3)S(0)2Ry2, -N(Ry3)C(0)0(Ry2), -N(Ry3)C(0)NRy3Ry4, -N(Ry3)S(0)2NRy3Ry4, 

G3, -(C,-C6 alkylenyl)-CN, -(Cj-C6 alkylenyl)-ORyl, -(Ci-Q a!kylenyl)-0C(0)Ry2, -

(CrC6 alkylenyl)-0C(Q)NRy3Ry4, -(CrC6 alkylenyl)-S(0)2Ryl, -(Ci-CB 

alkylenyl)-S(0)2NRy3Ry4, -(CrC6 alkylenyl)-C(0)Ry1, - (C,-C5 alkylenyl)-C(0)ORyI, 

-(CrC6 alkylenyl)-C(0)NRy3Ry4, -fC,-C6 alkylenyl)-NRy3Ry4, -(CrC5 
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alkylenyl)-N(Ry3)C(0)Ry2, -(Cj-C6 alkylenyI)-N(Ry3)S(0)2Ry2, ~(Ci-C6 

alky 1 enyl)-N(Ry3)C(0)O(Ry2), -• (CrC6 alkylenyl)-N(Ry3)C(0)NRy3Ry4, -(CrC6 

alkylenyl)-N(Ry3)S(0)2NRy3Ry4, -(CrQ, alkylenyt)-CN. or -(CVC6 alkylenyI)-G3; 

Ryl, Ry3, and Ry4, at each occurrence, are each independently H, Cj-Ce alkyl, C2-Q; alkenyl, 

5 C2-C5 alkynyl, Ci-Q, haloalkyl, G3. -(CpCe alkylenyl)-G3, -(Ci-C6 alkyl enyl)-OR", 

-(CrC6 aIkylenyl)-S(0)2Ra, -(CrC6 alkylenyl)-S(0)2NRcRd, -(C,-Cfi 

alkylenyl)-C(0)Ra, -(CrC6 alkylenyl)-C(0)0Ra, ~(CrC6 alkylenyl)-C(0)NRcRd, 

-(CrC6 alkylenyl)-NRcRd, -(C,-C6 alkylenyl)-N(Re)C(0)Rb, -(C,-C6 

alkylenyl)-N(Re)S(0)2Rb, -(Ct-C6 alkylenyl)-N(Re)C(0)0(Rb), -(CrC6 

10 alkylenyl)-N(Re)C(0)NRGRd, or -(CrC6 alkylenyi)-N(Re)S(0)2NRcRd; 

Ry2, at each occurrence, is independently Ct-Cc alkyl, C2-Q alkenyl, C2-C6 alkynyl, CVCe 

haloalkyl, G3, -(CrC6 alkylenyl)-G3, -(CrC6 alkylenyl)-ORa, -(CrC6 

alkylenyl)-S(0)2Ra, -{CrC6 alkylenyl)-S(0)2NRcRd, -{C,-CA alkylenyl)-C(0)Ra, -(C,-

Cfi alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(C,-C6 alky!enyl)-NRcRd, 

15 -(Ci-C6 alkylenyl)-N(Re)C(G)Rb, -(CrC6 alkylenyl )-N(Re)S(0)2Rb, -(CrC6 

alkylcnyl)-N*(Rc)C(0)0(Rh), -(CrC6 alkylcnyi)-N(Rc)C(0)NRcRd, or -(C,-C6 

alkylenyl)-N (R®)S (0)2NRcRd; 

G3, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or 

heterocycle; and each G3 group is optionally substituted with 1, 2, 3, 4, or 5 R4g 

20 groups; 

R10 is H, C1-C3 alkyl, halogen, C1-C3 haloalkyl, or -CN; 

Rlg, R2g, and R4g, at each occurrence, is independently selected from the group consisting of 

oxo, Ci-Cg alkyl, C2-Cg alkenyl, CVQ, alkynyl, halogen, Ci-Q haloalkyl, -CN, N02, 

G2a, -ORa, -0C(0)Rb, -OC(O)NR0Rd, -SRa, -S(0)2Ra, -S(0)2NRcRd, -C(0)Ra, 

25 -C(0)0Ra, -C(0)NRcRd, -NRcRd, -N(Re)C(0)Rb, -N(RC)S(0)2R\ -N(Re)C(0)0(Rb), 

-N(R6)C(O)NR0Rd, -N(Re)S(0)2NRcRd, - {CL-C6 alkylenyl)-CN, --(C,-C6 

alkylenyl)-G2a, -(C!-C6 alkylenyl)-ORa, -(Ci-Q alkylenyl>0C(0)Rb, -(Q-Cg 

alkylenyl)-0C(0)NRcRd, -(CrC<; alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(0)2NRcRd, 

-(Ci-C6 alkylenyl)-C(0)Ra, -(C,-C6 alkylenyl)-C(0)0Ra, -(CrC6 

30 alkylenyl)-C(0)NRcRd, -(Ci-C6 alkylenyI)-NRcRd, -(C,-Cfi alkylenyl)-N(Re)C(0)Rb, 

-(C)-C6 alkylenylj-NtR^SCOjoRh, -(Q-Cg alkylenyl)-N(Re)C(0)0(Rb), -(C,-C6 

alkylenyl)-N(Re)C(0)NRcRd, -(Ci-Cg alk yl enyl )-N(Re)S(0)2NRcRd, or -(Ci-Cs 

alkylenyl)-CN; 
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Ra, R'\ Rd, and Re, at each occurrence, are each independently H, Ci.-C6 alkyl, C2-C6 alkenyl, 

C2-C6 alkynyl, CrQ haloalkyl, G2a, or-(Ci-C6 alkylenyl)-G2a; 

Rb, at each occurrence, is independently Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-C6 

haloalkyl, G2a, or -(C1-C6 alkylenyi)-G2a; 

5 G2a, at each occurrence, axe each independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3, 4, or 5 R3g 

groups; 

R3®, at each occurrence, is independently oxo, Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 

halogen, Ci-Ca haloalkyl, -CN, N02, -ORzl, -0C(0)Rz2, -0C(0)NRz3Rz4, -SRzl, 

10 -S(0)2RZ1, -S(0)2NRZ3RZ4, -C(0)Rzl, ~C(0)0Rzl, -C(0)NRz3R/4, -NR^R24, 

-N(RZ3)C(0)RZ2, -N(RZ3)S(0)2RZ2, -N(RZ3)C(0)0(RZ2), -N(RZ3)C(0)NRZ3RZ4} 

-N(RZ3)S(0)2NRZ3RZ4, -(CI-C6 alkylenyl)-ORzl, -(CrQ alkylenyl)-0C(0)Rz2, -(Cr 

,C6 alkylenyl)-0C(0)NRz3Rz4, -(C,-C5 alkylenyl)-S(0)2Rzl, -(C,-C6 

alkylenyl)-S(0)2NRz3Rz4, -(C,.-Q, alkylenyl)-C(0)RzI, -<CrC6 alkylenyl)-C(0)0Rzl, 

15 -(Ci-C6 alkylenyl)-C(0)NRz3Rz4, -(CrC6 alkylenyl)-NRz3Rz4, -(CrC6 

alkylenyl)-N(Rz3)C(0)Rz2, -(Ci-C6 alkylenyl)-N(Rz3)S(0)2Rz2, -<C,-C6 

alkylenyl)-N(R23)C(0)0(R'2), -(CrC6 alkyIenyl)-N(Rz3)C(0)NRz3Rz4, -(CrC6 

alkylenyl)-N(Rz3)S(0)2NRz3Rz4, or --(C,-C6 alkylenyl)-CN; 

Rzl, Rz3, and Rz4, at each occurrence, are each independently H, Ci-Cg alkyl, C2-C6 alkenyl, 

20 C2-Ce alkynyl, or Ci-Cg haloalkyl; and 

Rz2, at each occurrence, is independently C1-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, or C1-C6 

haloalkyl. 

In another aspect, the present disclosure provides for methods for treating or 

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

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

alone, or in combination with a pharmaceutical^ acceptable carrier. 

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

cancer or AIDS. 

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

30 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. 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 
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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 

5 cancel", 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, 

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, 
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DETAILED DESCRIPTION 

Disclosed herein are compounds of ib miula (I) 

5 (I) 

wherein R1, R\ Rfi, Y1, Y\ Y*, A1, A\ A*, aid A" aie defined iove in tlie Summatyofthe 

Invention and beliav in the Detailed Description. Further compositions comprising such 

confounds and methods for treating conditions and disorders using such compounds and 

compositions are also disclosed. 

10 Compounds dis closed herein may contain one or more variable (s) that occur more 

than one time in any sub stituent or in the formulae herein. Definition of a vaiiab le on each 

occurrence is independent of it; definition at another occurrence. Further, combination; of 

substituents are permissible only if such combination; result instable compounds . Stable 

compounds are compounds, which canb e is elated fiom a reaction mixture. 

15 a). Definition; 

It is noted thai, as used in this specification and the intended claims, the s ingular fbrnn 

"a,""arv" and '^the" include plural referents unless the context cleaiiy dictates otheavise. 

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

more of the same or different compounds, reference to "optionally a phannaceu tic ally 

30 acceptable c artier" refers to a single optional pharmaceutic ally acceptable earner as well as 

one or more pharniacautically acceptable carriers, and the like. 

As us ed im the s pecification and the appended claims, unless specified to the contraiy, 

the following terms have the meaning indicated: 

The term "alkenyl" as used herein, means a straight orb ranched hydiocaibon chain 

25 containing from 2 to 10 caibon; and containing at lea; t one caib on-caibon double bond, 

optionally substituted with 1, 2, or 3 halogen atom;. Hie term 'C^-Cfi alkei^T' mean; an 

alkenyl gioup containing 2-6 caibon atom;. Non-limiting examples of alkenyl include buta-
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l^-diei^L, ether^d, 2-piopenyl, 2-methyl-2-piDpenyl, 3-buter^l, 4-pent)ei^rL, 5-hexenyl, 2-

hepter^l, 2-metl^rl-1-heptenyl, and S-decer^l. 

The term"alker^rlene" means a divalent gioup derived fioma straight orb ranched 

chain hydrocaibon of 2 to 4 caibon atoms and contains at least one caib on-caibon doub le 

5 b ond. Repres eritative examples of alkenyiene include, but are not limited toi, -C H=CH- and 

-CHiCH=CH-. 

The term "alkyl" as us ed herein, mean; a saturated, straight or branched l^drocaibon 

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

b y the prefix "C^-C T", wherein x is the minimum and y is the manimim runt er of caib on 

10 atoms in the substituent. Thus, for example, alkyl" lefeis to an alkyl substituent 

containing from 1 to 6 caib on atoms arid '^Ci-C^ alkyl" refers to an alkyl substituent 

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

limited to, methyl, etl^l, n-propyl, iso-propyl, n-^butyl, sec-butyl, iso-butyl, tert-butyl, iv 

perityl, isopentyl, neopentyl, n-hexyl, 1-methylbutyl, 2-metl^rIbutyl, 3-methylbutyl, 3,3-

15 dimethylbulyl, l,l-dimietl^rlpropyl, 1,2-dimetl^lpropyl, 2^-dimethylpropyl, l-methyipropyl, 

2-metl^rlpro(pyl, l-etl^lpropyl, l^,2-tnmetl^rlpropyl, 2-etl^rlhestyl, S-metl^lhexyl, 2,2-

dimethylpentyl, 2^-diniethylpentyl, n-heptyl, n-octyl, n-nonyi, and n-decyl. 

The term "alkylene" or "alkyleriyl" means a divalent radical derived from a straight or 

b ranched, saturated hydrocaib on chain, for example, of 1 to 10 cad) oil atoms or of 1 to 6 

20 caibon atoms (C i-Cd alkylei^l) or of 1 to 4 caibon atoms or of 2 to 3 caibon atoms (C1-C.3 

alkyiei^l). Examples of alkylerie and alkylenyl include, but are not limited to, -CH^, -

CH,CH,-,-CHtCH,CHr, -GEiCHiCHiCHi-, aid -CH,CH(CHi)CHr. 

The term "alkyi^l" as us ed herein, means a straight or branched chain l^drocarbon 

radical containing from 2 to 10 caib on atoms and containing at least one caibon-caib on triple 

25 bond, optionally substituted with 1,2, or 3 halogen atoms. The term "C^-C d alkynyl" means 

an alkynyl group of 2 to 6 cad) on atoms. Representative examples of alkyi^l include, but are 

not limited, to acetyler^L, l-propyi^L, 2-propynyl, 3-butynyl, 2-pentyr^l, l-butyr^L, aid but-

2-yn-l-yl. 

"Hie term "aryl" as used herein means phenyl or a bicyclic aryl. The b icyclic aiyl is 

30 naphfhyl, or a phenyl fus ed to a monocyclic cycloalkyl, or a phei^l fused to a monocyclic 

cycloalkenyl. Non- limiting examples of the aayl groups include dil^lroitidenyl (indanyl), 

indent naphthyl, dihydronaphthalenyl, and tetrahydronaphthaleriyl. The aiyls are attached 

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

systems and canbeun^ibstituted or substituted. 
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The term "eyeloalkyl" as used herein, refers to a radical tliat is a monocyclic cyclic 

alkyl, ab icyclic cycloalkyl, or a s piro cycloalkyl. A monocyclic cycloalkyl is a caib ocyclic 

ling sys tem containing three to eight caibon atoms, sero heteroatoms and zero doub le b oruds, 

i.e., a Ci-C a cycloalkyl. In certain embodiments, a cycloalkyl refers to a monocyclic Ci-C? 

5 cycloalkyl. Examples of monocyclic ring systems include cyclqpropyl, cyclobutyl, 

cydopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. A bicyclic cycloalkyl is a monocyclic 

cycloalkyl fused to a monocyclic cycloalkyl ring. Monocyclic and the b icyclic cycloalkyl 

groups may contain one or two alkylene bridges, each cons isting of one, two, three, or four 

caibon atoms in length and eachb ridge links two nan-adjacent caib on atoms of the ring 

10 system. Non-limiting examples of bicyclic ling systems include bicycloP.l .l]lieptane, 

bicyclo[22.1]heptane,bicyclo[22.2]octane,bi<yclo[3.2.2]no<naiie, bicyclo[3.3.1]nonane, and 

bicyclo[42.1]nomnj^ tricyclo[3.3.1 .O^nonane (octahydro-^5-methanoperitalerie or 

riaradamantane), and tricyclo[3 3.1. l^decane (adamantane). A spiro cycloalkyl is a 

monocyclic cycloalkylwheiein two substituents on the same caibon atom of tlie monocyclic 

15 cycloalkyl ring together with said, caibon atom forni a s econd monocyclic cycloalkyl ling. 

Monocyclic, the bicyclic, arid the spiro cycloalkyl groups can be unsubstituted or substituted, 

and are attaclied to the parent molecular moiety through any substititable atom contained 

within the ling s ys tem 

The term "cycloalkei^d" as used It; re in, refers to a monocyclic or a bicyclic 

20 hydro cad) on ring radical. A monocyclic cycloalkenyl has four-, fire-, six-, seven- or eight 

caibon atoms and zero heteroatoms, i.e., aC4-Cs cycloaLkeiyl. The four-membered ring 

systems have one double bond, the five-or six- membered ring systems have one or two 

double bonds, and the seven- or eight-membered ling systems have one, twoi, or three double 

b orids. Representative examples of monocyclic cycloalkenyl groups include, but are not 

25 limited toi, cyclobutenyl, cyclopentenyl, cyclohexeriyl, cyclohepteriyl, and cycloocteriyl. A 

bicyclic cycloalker^lis a monocyclic cycloalkenyl fused to a monocyclic cycloalkyl gimp, 

or a monocyclic eycloalkei^lfused to a monocyclic cycloalkei^l group. Monocyclic or 

bicyclic eye loalke lulling may contain one or two alkylene bridges, each consisting of one, 

two, or three caibon atoms, and each linking two non-adjacent caibon atoms of the ring 

30 system. Representative examples of the bicyclic cycloalkenyl groups include, but are not 

limited toi, 4,5j6,7-tetrahydro-3aH-inderie, octahydronaphthaleriyl, and 1,6-dihydro-pentalene. 

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

thiough any sub stitutable atom contained within the ring systems, arid canbe unsubs tituted or 

substituted. 
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The termLihalo"orLihalogen"a5 used herein, means CI, Bi; I, arid F. 

"Hie teim "haloalkyl" as us ed herein, means an alkyl gioup, as defined It rem, in 

which one, two, three, four, five or sin hydrogen, atoms are replaced b y halogen. The term 

'tTi-Cfi haloalkyl" means aCi-Ca alkyl gioup, as defined herein, inwhichone, twoi, three, 

5 foui; five, 5 iit, or seven hydrogen atoms are replaced by halogen. The term '^C i -C i haloalkyl" 

means a C i-C^ alkyl gimp, as defined herein, in which one, two, three, four, five, or six 

hyd ID gen atoms are replaced b y halogen. Eepresentati^ examples of haloalkyl include, but 

are not limited to, chloramethyl, 2-fluoroetlyl, 2^-difluoroetlyl, 2,^2-trifluoroethyi, 

trifluoromethyl, difluoromethyi, pentafhiaroethyi, 4-chlorobulyl, 2-chlaro-3-fluoiDpentyl, 

10 trifluorobutyl, tnfluorapropyl, 2,2,3,3^-pentafluorapropyl, and 2,2^,3,4,4,4-

heptofluarobutyl. 

The teim'Tieterocycle" or 'heterocyclic" as used herein, means a radical of a 

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

heterocycle is a three-, four-, five-, six-, se^n-, or eight-menfc ered caibocyclic nng also 

15 containing at least one heteroatom independently selected from the group consisting of 0, N, 

and 5. A three- or four-membered ring contains ^ro or one doub le b and, and one 

heteioatom s elected from the group consisting of O, N, and S. When two O atoms or one O 

atom arid one S atom are present in a heterocyclic ring, then the two O atoms or one O atom 

arid one S atom are not bonded directly to each other. A five-menfcered ring contain; Hero or 

20 one doub le b and and one, two, or three heteroatoms selected from the group consis ting of O, 

N, and £ . Examples o f five - me nt e re d heterocyclic rings include those containing in the 

riie: 1 0,1 S; 1 N;2 N;3 N; 1 S and 1 N; 1 S, aid 2 N; 1 O aid 1 N; or 1 O and 2 N. 

Examples of 5-meitin ered heterocyclic groups include tetral^drafurar^l, dilydrofaianyl, 

tetrahydrothienyl, dihydrothieiiyl, irtudaaolidinyl, axaaolidinyl, imidaaoiinyl, isoxaaolidinyl, 

25 pyrrolidiriyl, 2-pyrroliryl, and 3-pyrrolinyl. A six-merrbered ring contains sero, orie, or two 

double bonds and one, twc^ or three heteroatoms selected from tit group consisting ofO, N, 

and S. Examples ofsix-meni)ered heterocyclic lings include those containing in the ring: 1 

0;20;1S;2S;1N;2N;3N;1S, 10, and IN; IS aid 1 N;1 S and 2 N; IS aid 1 O; 1 S 

and 2 0; 1 Q and 1 N; and 1 0 and 2 N. Examples of 6-merib ered heterocyclic groups 

30 include tetralydropyrai^l, dil^diopyraryl, dinxaiyl, 1^-dioxolanyl, 1,4-dithianyl, 

hexahydropyiimidine, marpholinyl, papeiasinyl, papendinyl, 2H-pyranyl, 4H-pytanyl, 

pyraaolidiryl, pyraaolinyl, l,^3j6-tetrahydropyridiriyl, tetrahydrothiiipyrariyl, 1,1-dioxo-

hexahydro-l-thiqpyrariyl, l,l-dioxo-lhd-thiomDrpholiriyl, thiamarpholinyl, thiaxanyl, and 

trithianyl. Seven- and eight-membered rings contains aero, one, twc^ or three double bonds 
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arid one, two, or three heteroatoms selected from the group cons 15tire of O, N, arid S. 

Repres entative examples of monocyclic heterocycles include, tut are not limited to, 

aaetidinyl, aaepai^l, aairidinyl, diaaepanyl, 1,3-diaxaiyl, 1 ̂ -dicKolanyi, l^-dithiolai^l, 

1^-dithianyi, inudaaoLinyl, iimdaaolidinyl, is othiaaolinyl, isothiaaoiidinyl, is oxaaolinyl, 

5 isoxaaolidinyl, morpholinyl, axadiaaolinyl, axadiaaolidinyl, oxaaolinyl, oxaaolidinyl, 

oxetai^l, piperaziiyl, piperidinyi, pyiariyi, pyraaoliryl, pyraaolidii^l, pyraolimyi, 

pytrolidiryl, tetrahydrofuraiyl, te tralydrqp yridimyl, tetrahydrqpyranyl, tetrahydrothienyi, 

thiadiaaolinyl, thiadiaaolidiiyl, thiaaolinyl, thiaaolidinyl, thiomorpholiryl, fhiqpyraryl, and 

trithianyl. Hie b icyclic heterocycle is a monocyclic heterocycle fused to a phenyl group, or a 

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

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

heterocycle. Representative examples ofbityclic heterocycles include, but are not limited to, 

1,3-beiEodioxolyi, benmpyranyl, benaothiqpyTai^l, 2,3-dihydrobenaofuraryl, 2,3-

dil^drobeiraothieryl, 2,3-dihydro-lH-iridolyl, dil^drois oimdol-2-yl, iscandolii^l, 3,4-

15 dil^lraisoquinaLin-2(lH)-yl, 2^3,4,6-tetrahydro-lH-pyrido[l^-a]pyraEin-2-yl, 

heKal^drqpyrano [3^4-b] [l,4]axaaiiir l(5H)-yl. The monocyclic heterocycle and the b icyclic 

heterocycle may contain one or two alkylene bridges or an alkenylene bridge, or mixture 

thereof each cons isting of no more than four caibon atoms and each linking fwo man adjacent 

atom; of the ring system Examples ofsuchbridged heterocycle include, but are mot limited 

20 to, aaabicyclo[2.2.1 ]heptyl (including 2-3sab icyclo[2 2.1 ]hept-2-yl), S-aaabicyclo[3.2.1 ]oct-

S-yl, octalydro-2,5-epoxypentaleiie, hexahydro-2.ff-^5-miethaiiDcycljqpeiita[£>]furamJ 

hexalydio-lif-l,4-miethanocyclqpenta[c]furar^ aEa-admantane 

(l-asatncyclo[3.3.1 .li7]decane), and oxa-adamantane (2-oxatricyclo[33.1.1i,^]decame). A 

spiro heterocycle is a monocyclic heterocycle wherein two substituents on the same caibon 

25 atom of the monocyclic heterocycle ring tog ether with said caib on atom form a second ring 

system s elected from a monocyclic cycloalkyl, a bicyclic cycloalkyl, a monocyclic 

heteno cycle, or a bicyclic heterocycle. Examples of spiro heterocycle include, but mot limited 

to, 6-asaspiro[2.5]oct-6-yl, 1*H, 4H-spiio|l,3-bei^dioxine-2,4'-piperidim]-l -yl, 1*H, 3H-

spiro[2-benaofuran-l,4'-pipeiidin]-r-yl, and l,4-dioxa-8-a^spiro[4.5]dec-S-yl. "Hie 

30 monocyclic, the bicyclic, and the spiro heterocycles canbeunsubstituted or substituted. The 

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

moiety through amy caib on atom or amy nitrogen atom contained within the ring systems. 

The nitrogen and sulfur heteroatoms in the heterocycle rings may optionally be oxidiaed (e.g. 
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1,1-dioxidotetrahyTlrothijeryl, l,2-difl«ido-l,2-thiamlidinyl, 1,1-dicotidothioniDiphDliiyl)) 

and the nitrogen atoms may optionally be quartemiaed. 

The term'^C^-Cd heterocycle" ora heterocyclic" as used herein, means a 4,5, or 

6 membered monocyclic heteiocycle as defined hereinabove. Non-limiting examples ofCj-

5 Cd heterocycle include aaetidinyl, pyrrolidiiiyl, tetrahydrofurariyl, tetrahydropyrariyl, 

piperaai^l, piperidinyl, and moipholitiyl. 

The termLiheteroaiyl" as used herein, means a monocyclic heteroaiyl and a bicyclic 

heteroaryl. HE monocyclic heteroaiyl is a five- or six-membered monocyclic ling. Tit five-

menbered ring contains two double bonds. "Hie five membered ling may contain one 

10 heteroatom s elected from 0 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, furai^l, imridanolyi, isoxaaolyl, is othiaaoly1, oxadianolyi, 1,3-

oxaaolyl, pyridiryl, pyridaairyl, pyrimidinyl, pynasaiiyL, pytaaolyl, pytrolyl, tetiaaolyl, 

15 thiadiaaolyl, 1,3-tHaaolyi, thiemyi, tnaaolyi, arid triasiryl. Tit bicyclic heteioaiyl consists of 

a monocyclic heteroaiyl fused to a phenyl, or a monocyclic heteroaiyl fused to a monocyclic 

cycloalkyl, or a monocyclic heteroaiyl fused to a monocyclic cydoalkenyl, or a monocyclic 

heteroaryl fus ed to a monocyclic heteioaiyl, or a monocyclic heteroaryl fus ed to a 

monocyclic heterocycle. Representative examples of bicyclic heteioaiyl groups include, but 

30 are mot limited to, benaofuraryl, b erEothieiyl, b eiraoxaaolyl, b erELmidaaalyl, 

b erEoxadiaaolyl, phthalasii^l, 2j6-dihydropytrolo[3jJ4-c]pyraHal-5(4H)-yl, 6,7-dil^dro-

pyraHolo[L,5-a]pyraEin-5(4H)-yl, ^7-dihydro-l,3-benaothiamlyl, imidaHo[l,2-t2]pyridiryl, 

imdaHolyl, indclyl, isoiiidclyl, isoquimoJimyl, naphihyridinyl, pyridoiinidaEolyl, quinoliiyl, 

2,4,^7-tetrahydro-5H-pyiaaolo[4,3-c]pyiidim-5-yl, thiaaDlo[5,4-b]pyndin-2-yl, thiaaDlo[5,4-

25 d]pyrimridin-2-yl, and 5^6,7,8-tetr^ydroquinolin-5-yl. The monocyclic and bicyclic 

heteroaiyl groups canbe substituted orunsubstituted and are connected to the parent 

molecular moiety through aiy substitute le carbon atom or ai^substitutile nitrogen atom 

contained w ithim the nmg systems. The nitrogen atom in. the heteroaiyl lings may optionally 

b e oxidised arid may optionally b e quartemiaed. 

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

The term"oxo" as used herein, means a =0 group. 

If a moiety is des crib ed as ^ub stituted", a non-hydiogen radical is in the place of 

hydrogen radical of any sub stituti le atom of the moiety. This, for example, a subs tituted 

heterocycle moiety is a heterocycle moiety im which at least one non-l^drogen radical is in 
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the place of a l^drogen radical on the heterocycle. It should be recogni^d that if the re are 

more than one sub stitu tion an a moiety, each non-l^drogen radical mayb e identical or 

different (unless otherwise stated). 

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

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

up to a particular rnirtfcer of nort-l^drogen radicals, that moiety may be either (1) not 

subs tituted; or(2) substituted b y up to that particular runt er of non-l^diogen radicals orby 

up to the maximum runt er of sub stitutable positions on the moiety, whichever is les s. Tins, 

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

10 hydrogen radicals, then any heteioatylwith less than 3 sub stitu table positions would be 

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

substitutable positions. To illustrate tetraoolyl (which has only one sub stitu table position) 

would b e optionally sub stituted withup to one non-l^drogen radical. To illustrate further, if 

an amino nitrogen is described as being optionally substituted withup to 2 non-l^drogen 

15 radicals, then a primary amino nitrogenwill be optionally subs tituted with up to 2 non-

hydrogen radicals, whereas a secondary amino nitrogenwill be optionally substituted withup 

to only 1 non-hydrogen radical. 

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

abrogating a disease and/or its attendant symptoms. 

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

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

disease. As used herein, ''prevent", ''preventing" and "prevention" als o include delaying the 

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

disease. 

25 The phras e '^therapeutically effective amount" means an amount of a compound, or a 

pharmaceutically acceptab le s alt thereof! sufficient to prevent the development of or to 

alleviate to s erne extent one or more of the symptoms of the condition or disorderb eing 

treated when ad ministered alone or in conjunction with another pharmaceutical agent or 

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

30 mammal, a therapeutically effective amount canbe determined experimentally in a laboratory 

or clinical setting, or maybe 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. 
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The term "subject" is defined herein to refer to animals such as mammals, including, 

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

rats, mice and tlie lilie. In preferred errfc odiments, tlie subject is a human. 

b. Compounds 

5 Compounds of the invention have the general formula (I) as described ±ove. 

Particular values of variable groups in compounds of formula (I) are as follows. S uch 

values maybe used where appropriate with any of tlie other rallies, definitions, claims or 

embodiments defined hereinbefore or hereinafter. 

In certain embodiments of formila (I), Y1 is N or CH. 

10 In certain embodiments, Y1 is N. 

In certain embodiments, Y1 is CH. 

In certain embodiments of formila (I), R1 is CD^, C rC^ alkyl, or C, -C^ haloalkyl. 

In certain embodiment;, R1 is C, -C ̂  alkyl. In s ome such errfc odiments, R1 is meti^l. 

In certain embodiments of formila (I), R1 is H orC|-Cj alkyl. 

15 In certain embodiments, R1 is H or metl^l. 

In certain embodiments, R1 is H. 

In certain embodiments, R1 is C i -C ^ alkyl. In s ome such errfc odiments, R1 is methyl. 

In certain embodiments of formila (I), Y* is N orCRf 

In certain embodiments, Y* is N. 

30 In certain embodiments, Y* is CR3. 
In certain embodiments of formila (I), R^ is H, -CN, C, -C d alkyl, C rCd alker^l, Cr 

Cd alkyr^l, halcgen, C rCfi haloalkyl, -CCOJR* -C(OPRJ", -C (0)NRJ;hRi:, -SCOJR* 

-S (0)iRiD, -S CO),NRJhRiB, or G1; wtereim He C, -Ctf alkyl, C,-C t alkenyl, aid C rCtf alfcyiyl 

are each independently unsubs tituted or substituted with 1 or 2 substituents independently 

25 selected from the group consisting of G', -CN, -C(0)Ri", -CCOPR*, -C(OJNRibRic, 

-CCOJNCR^JWR^R^-SCOJR41, -£(0)^, -SCOJINR^R^, -OR* -OC(0)Rid, -NR'hR^, 

N(Rib)C(0)Rid, NCR^JSOiR41, N(RJhp(0)0RJd, NCR^JCCOJNR^R4", NCR^SOiNR^, 

and N(Rit)C(NRJ;bRJ;c)=NRJ;hRJ;c. 

In certain embodiments, R* is H, -CN, -C(0)RiB, -C(0)0RJ;D, -C(0)NRiRJ;c, or C ,-Cd 

30 alkyl, wherein the C i -C d alkyl is optionally subs tituted with a subs tituent s elected from the 

group consisting of G1, -NR^R*", N(Rib)C(0;)Rid, N(RJh)SOiRJd, N(RJb)CCO)ORid, 

N(Rib)C(0)NRitRic, aid NCR^OiNR^. In some such embodiments, the G1 group is 

optionally sub stituted heterocycle. In s ome such errfc odiments, the C, -C d alkyl is substituted 

with a G1 group, wherein the G1 group is piperidinyl, piperasinyl, or morpholii^'l, each of 
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which is optionally substituted with 1 or 2 C | -Cfi alkyl. In s ome such enb odiments, the C | -

Cd alkyl is sub stituted with a G1 group, wherein the G1 group is piperaEinyi or morpholinyl, 

each of which is optionally substituted with 1 or 2 Ci-Cd alkyl. 

In certain embodiments, R^ is H, -CfOjiNR^R^, -C N, or C i -Cd alkyl which is 

5 subs tituted with a G1 group. In s ome such enb odiments, the C i -C d alkyl is substituted with a 

G1 gimp, wherein the G1 group is an optionally substituted Cj-Cd heteiocycle. In some such 

ertb odiments, the C i -Cd alkyl is subs tituted with a G1 group, wherein the G1 gioup is 

piperidinyl, piperasinyl, or morphDlii^l, each of which is optionally substituted with 1 or 2 

C|-Cd alkyl. 

10 In certain embodiments, R^ is H, -C(0)iRin, or-C(0]iNR'ihRic. In some such 

ertii odiments, Rin is G1. In s ome such embodiments, Rin is G1 wherein G1 is optionally 

substituted heterocycle. In some such enb odiments, R^1 is G1 wherein G1 is piperidinyl, 

piperaai^l, ormDipholinyl, eachofwhichis optionally substituted with 1 ar2CrCd alkyl. 

In some such embodiments, R^1 is G1 wherein G1 is piperasinyl, optionally subs tituted with 1 

15 or 2 C i-Cd alkyl. 

In certain embodiments, R^ is H or-C(0)NR'a,Ric. In some such embodiments, Rih 

arid Ric are each independently H orCi-Cd alkyl. 

In certain embodiments, R^ is H. 

In certain embodiments, R^ is -C (0)NRihRic. In some such enb odiments, R3" and R^ 

20 are each independently H or C i-Cj alkyl. 

In certain embodiments, RJ is G1. In some such embodiments, G1 is optionally 

substituted monocyclic heteroaiyl. In some such embodiments, G1 is optionally substituted 

pyraEolyl. In some such embodiments, G1 is pyraaolyl sub stituted with 1 or 2 C rCfi alkyl. 

In certain embodiments of formila (I), Y1 is C (O), S (0)t, or CR^R5. 

25 In certain embodiments, Y1 is C(0). 

In certain embodiments, Y1 is S(0)i. 

In certain embodiments, Y1 is CR"RS. 

In certain embodiments of formila (I), R^ is H, deuterium, C i -Cd alkyl, halogen, or 

Ci-Cd haloalkyl. 

30 In certain embodiments, R" is H or deuterium. 

In certain embodiments, R4 is H. 

In certain embodiments of formula (I), R5 is H, deuterium, C i -Cd alkyl, Ci-Cd alkenyl, 

C^Cd alkynyl, halogen, C,-Ctf haloalkyl, -C(0)RSn, -C(0)0RSn, -C(0)NRSbR5c, -S (0)RSd, 

-S (0)sRSn, -S (0)iNRSbRSc, or G1; wterein tit C, -Ctf alkyl, C,-C alkemyl, aid C rCd alkyiyl 
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are eachindependentlyunsub stituted or substituted with 1 or 2 substituerits independently 

selected from the group consisting of G1, -CN, -CfO)^, -CCOPR*, -C(0)iNR5hR5c:, 

-C(0)iN(RSh)iNRShRSc, -S(0)iRa, •5(0)^*, -S(0)iNRftRSB, -OR*, -0C(0)RSd, -NR^^, 

N(R5b)C(0)RSd, NCRa)SOiRa, N(RSbp(0)0RSd, NCRa)C(0)NRSbRSc, NCR^SOiNR51^, 

5 and NCRa")C(NRSbRSc)=NR5bRSc. 

In certain embodiments, Rs is H, deuterium, C i -Cd alkyl, Ci-Cd alkei^l, Ci-Cd 

alkyi^L, C i -Cd haloalkyl, -CfOJR*1, -C(OpRSn, or G1; wherein the C i-Cd alkyl, Ci-Cd 

alkenyl, and Ci-Cd alkyi^l are each independently unsub stituted or sub stituted with 1 or 2 
subs tituents independently selected from the group consis ting of G1, -C(0)Ra,J -CfOPR*1, 

10 -CCOJWR^R5", -C (0)NCRa,)NRa,Ri, -OR1, -OCCOJR*, -NR5^*, N(Rst)C(0)Ra, 

N(R5b)SOiR5d, NCRa,)C(OpRSd, NCR^CCOJNR^R^, aid N(RSb)£OiNRSbRSc. 

In certain embodiments, Rs is C^-C d alkenyl optionally sub stituted with a G1 gioup, or 

R5 is H, deuterium, C rCd alkyl, -CtOJR*1, -C(0)0R5n, or G1; wherein the C, -Cfi alkyl is 

uircubs tituted or sub stituted with a substituent selected from the group consisting of G1, 

15 -CCOJR*1, -C(OPR5D, -C (0)NR5hR5c, -C(OJN(Rsl,]iNRa,Rs':, -OR5", -GC (0)R5d, -NRaR5c, 

and N(Ra)C(NRSbRSp)=NRShRSc. 

In certain embodiments, Rs is H, deuterium, or C i -Cd alkyl optionally sub stituted with 

a substituent selected from the group consisting of -C(0)0RSn aid OR*1. In some such 

eitfc odiments, RSn is C i -C d alkyl. 

20 In certain embodiments, Rs is H. 
In certain embodiments of formila (I), Rd is H, C rCfi alkyl, C-j-Cd alkei^l, C rCd 

alkynyl, hakgen. C,-Ctf haloalkyl, -CCO)Rdn, -C^PR*, -CCOJNR^R^, -SCO^R"", 

-S (0)iNRdllRfc, or G^ wherein the C |-Cti alkyl, C i-Cti alkei^l, and Ci-Cti alkynyl -ELK each 

independently urtsubs tituted or subs tituted with 1 or 2 subs tituents independently selected 

25 from the group consisting of G\ -CN, -C(0)R,in, -CCOPR4", -CCOJNR^R^, 

-C(OJN(RIib)iNRIibRIic:, -StOJR111, -SCO)^*, -SCOJiNR^R"", -OR"41, -0C(0)Rdd, -NR151^, 

N(Rdb)C(0)RIid, NCR^SOaR41, NCR^JCCOJOR", N(RI1,)CCO)NRIihRIi,=, NCR^SOiNR^"6, 

and N(RI1,)C(NRIibRIic)=NRIihRIic. 

In certain embodiments, Rd is H, C i-Cd alkyl, Ci-Cd alker^l, -CtO^R^1, -C(OPRdn, 

30 -C(0)iNRI1,RIic, -S (0)iRi", or G1; wherein the C ,-Cfi alkyl and tit Ci-Cd alkei^l aie each 

independently urtsubs tituted or subs tituted with 1 or 2 subs tituents independently selected 

from the group consisting of G1, -CN, -C(OpR,^ -NR^R^, NCR^CCOJR", NCR^SOIR", 
N(Rdb)C(0)0RIil, NCR^PCOJNR^R^, and NtR^SOiNR^R"". 
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In ceitain embodiments, Rd is H, C rCd alkyl, -CCOJR1'0, -C(0)0Rdn, -C(0)NRIibRIi:, 

-S(0)iRdn, or G1; wherein the Ci-Cd alkyl is unsubstituted or subs tituted with a substituent 

selected from the group cons isting of G1 and -C (0)0Rdn. 

In certain embodintnts, Rtf is -C(0)RIin, -C(0)0Rdn, -C(0)NRdbRfc, G\ or C,-Cd 

5 alkyl which is unsubstituted or sub stituted with a G1 group. In certain embodiments, Rdn is 

G1 orunsubstituted Ci-Cd alkyl. 

In certain embodiments, Rd is -C(0)0Rdn. In some such enfc odiments, Rdn is C|-Cd 

alkyl. 

In certain embodiments, Rd is Gi or C | -Cfi alkyl which is unsubstituted or substituted 

10 with a G1 group. In some such enfc odiment, Rd is optionally subs tituted aryl, optionally 

substituted heteroaryl, optionally substituted heterocyclic or optionally subs tituted cycloalkyl; 

or Rd is C | -C d alkyl which is unsub stituted or sub stituted with a sub stituerit selected from the 

group consisting of heteroaryl, cycloalkyl, and heterocycle, each of which is optionally 

substituted. In some such embodiments, Rd is optionally substituted aryl, optionally 

15 subs tituted heteroaryl, or optionally sub stituted cycloalkyl; or Rd is C i -C d alkyl which is 

unsubs tituted or sub stituted with a sub stituent selected from the group consis ting of 

cycloalkyl arid heterocycle, each ofwhich is optionally substituted. In s ome such 

errfc odiments, Rd is phenyl, pyiidinyL, pyrimidinyl, pyrasinyl, pyridasiriyl, indaaolyl, 

cydohexyl, tetrahydrofuianyl, tetrahydropyranyl, pynolidinyl, pipendii^l, or aaepanyl, each 

30 ofwhich is optionally substituted; or Rd is C i -C d alkyl which is unsub stituted or sub stituted 

with a G1 gioup wherein the G1 group is cyclopropyl, cyclahexyl, pynolidinyl, piperidinyl, 

morpholinyL, tetrahydrofuranyl, tetrahydropyrar^l, 1, 3 dioxolyl, orpyraaolyl, each ofwhich 

is optionally substituted. In some such ertfc odiments, Rd is optionally substituted ptienyl, 

optionally substituted pyridinyl, or optionally substituted cyclohexyl; or Rd is C rCd alkyl 

25 which is unsub stituted or substituted with a subs tituent s elected from the group consisting of 

cyclopropyl arid tetrahydrafurar^l, each of which is optionally sub stituted. In s ome such 

embodiments, said optional substituents are independently selected from the group consisting 

of halogen, -0(C, -C* alkyl), -0(C, -C j haloalkyl), -N(H)C (O)O(C i-Cfi alkyl), C, -C * alkyl, and 

C i-Ci haloalkyl. In some such embodiments, said optional substituents are halogen Insane 

30 such enfc odiments, said halogen is F or CI. 

In certain embodiments of formila (I), A1 is C£R^) or N; A1 is C(RE) or N; A^ is C(Rfl) 

orN;and A4 is CfR1^ or N; wherein aero, one, or two of A1, A\ A^, and A^areN. 

In certain embodiments, A1 is CfR7), A^ is C(RS). A^ is C £R\ and AJ is C (R m). 
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In ceitain embodiments, one of A1, A^ AJ, and A^ is N. In some such embodiments, 

A1 isN;A7 isC(Rs);Aj:isCCR*)JanlA<lisC(R"1). 

In certain embodiments, two of A1, A1, A^, and A" are N. In s ome such enfc odiments, 

A1 is N; A7 is C(RH); A^ is N; and A^ is C(R'fl). 

5 In certain embodiments, A1 is CfR7), A7 is C(RS), A^ is C £R\ and AJ is C (R m); or A1 

is N;A7is CCR^iAiisCCR,)iandA"is CCRm);orA' is N;A7 is C(RS); A' is N; and A" is 

C(Rlfl). 

In certain embodiments offoimila (I), R7, Rs, and R*, are each independently H, C i-

Cd alkyl, CrC[i alkei^l, C -a-C^ alkyr^l, halogen, C i-C^ haloalkyl, -CN, NC^, -ORT', 

10 -OCCOJR^, -OCCO)NRTiRT", -S RT1, -S (O^R7', -S CO)iNRTiRT", -C(0)RTl, -C(0)0RT', 

-C(0)NRTiRT4, -NRTjfR^, -NtR^CCOJR*7, -N(RTi)S(0)iRT\ -NCR^CCOPCR'*), 

-NCR^)CCO]iNRTiRTi|, -N(RTi]G (0)1NRTiRTi|, G^, -(C ,-Cfi alkylenyl>CN, <C,-C[i 

alkyiei^l)-ORT', -(C, -C d alkylei^l>0C(0)RT7, -CC,-Cd alkylei^l)-OC (OJNR^, -(C, -C d 

alkyiei^l)-S(0)iRTl, -(Ci-Cd alkylei^l)-S(0)iNRTjRTi|, -(Ci-Cu alkylenyl)-CCO)RTl, -(C ,-C.j 

15 alkyiei^l)-C (0)0RT-(C, -Cd alkyienyl)-CCO]iNRTj;RT<l, -(C, -Cd alkylenyiJ-NR^R^, -(C, -C d 

alkylei^rl)-N(RTi)C(Cl)RT7, -(Ci-Cd alkyienyl)-N(RTi)e (0)^1* -(Ci-Cd 

alkyiei^l)-N(RTi)C(0)0CRyil -(Ci-Cd alkylen^-NCR^P(0)NRTJ!R^, <C,-Cd 

alkyiei^l)-N(RT^SCO)iNRTiRTi|, -(Ci-Cd alkylenyl)-C N, or-(C ,-Cd alkylenylJ-Gf 

In certain embodiment;, R7 is H, halogen, -CN, C i -C ^ alkyl, or optionally sub stituted 

30 cyclopropyl. 
In certain embodiments, R7 is H, halogen, C rC^ alkyl, or optionally sub stituted 

cyclopropyl. In some such embodiments, the cyclopropyl is optionally substituted with 1,2, 

3, 4, or 5 R^ groups, wherein R"5 is C rCj alkyl, halogen, or C rCj haloalkyl. 

In certain embodiments, R7 is H or halogen. In s ome such enfc odiments, the halogen 

25 is For CI. In some such embodiments, the halogen is F. 

In certain embodiment;, Rs is H, C i-Cd alkyl, halogen, C i -Cd haloalkyl, -CN, 

optionally sub stituted Itterccycle, -C(0)NRTiR^, -(C|-Cd alkyiei^l)-NRTiRTi|, -(C ,-Cfi 

alkyiei^l)-N(RTiI)C(0)RT7, -(C,-Cd alkyienyl)-N(RTj;)G (0)*R* -(C, -Cd 

alkyiei^l)-N(RTiI)CCO)OCRT7l -(Ci-Cd alkylenylJ-NCR^P(0)NRTJIR* <C,-Cd 

30 alkyiei^l)-N(RT>)S (O^NR^R**, or -(C, -Cd alkylenyi)-^ wteiein G^ is optionally 

substituted heteiocycle. 

In certain embodiments, RH is H. 
In certain embodiments, R^ is H, C rCd alkyl, halogen, C, -Cd haloalkyl, -CN, 

-S(0)sRTl, -Sip^NR^R^, -C(0)NRTiRT4, -NRTjfR^, -NCR^CCOJR* -NCR^SCO^R^, 

20 



WO 2014/139324 PCT/CN2014/000258 

-NCR^CCOPCR'*), -N(RTi)C(0)NRTiRT'1, -NCR^SCO^NR^, -CC|-Ctf alkylei^l)-CN, 

-C-CCi-Ca alkjrleiylJ-S (0)iRTl, -(C i -C a alMei^l>S (O^NR^R7", -(C, -Cd 

al]iyWl)-C(:0)NRTiR* -(Ci-Ca alk^^-NR^R'*, -(C ,-Cd aftylenylJ-NCR^CCOJR'1, 

-CCi-Ca alkylfii^l>NCRTi)S(0)-iRT'iJ -(Ci-Caalkyfenyl>N(RTi£(0)0(R*X-(Ci-C,i 

5 alkyifii^l)-NCRTi)C(0)NRTiRTi|J or -(C ,-Cd alkyler^IJ-NCR^S (0)iNRTiR^. 

In certain embodiment;, Rg is H, C i-Cd alkyl, halogen, -S (0)jRT-S (OJsHR^R^, 

-NRT4R* -N(RTi)S(0)iRTl, -(C ,-Ctf alkylei^l>CN, or -(Ci-Ca alkylei^l)-S (0)*RTI . 

In certain embodiments, R^ is H, C i-Cd alkyl, halogen, -S (0)iRT-S (0)iHRTiRT^, 
-NRTiR* -N(RTJI)S (O^R7* , or -(C ,-Ctf alkylenyl)-S (0)-iRT 1. In s ome such ent cdiire nts, RT 

10 RTi, and RT", at each occurrence, are each independently H orC i-Cu alkyl, and RT1 is Ci-C^ 

alkyl. In some such ent odiments, RT' and R^ are CrC3 alkyl, arid R^ and RT* are 

hydrogen. 

In certain embodiirent;, R* is halogen, -NRT3R* -N(RT^)C(0)Rri, -N(RT^S(0)iRT*, 

or-(C ,-Cd alkyknyl>S(0)iRTl. 

15 In certain embodimenb, Rg is halogen, -N(RTi)S(G)iRTiJ ar-CCi-Cd 

alkyler^j-SfCOiR71. In some such ent odiments, RT' arid R^ are Ci-Cd alkyl, and RTi is H. 

In some such entodiments, the halogen is F. Ins ome such ent odiments, RT' and R1^ are 

each independently methyl or ethyl, arid RTi is H. 

In certain embodiment;, Rg is -(CH-a)-S (0)IRTI . In some such ent odiments, RT' is 

30 Ci-Cs alkyl. In some such embodiments, RT'is metl^l. 
In certain embodiments of formila (I), R111 is H, C | -C^ alkyl, halogen, C | -C^ 

haloalkyl, or-CN. 

In certain embodiments, R111 is H, C|-C^ alkyl, or halogen 

In certain embodiments, R111 is H. 

25 Various embodiments of subs tituents R1, R4, Rd, Y1, Y1, Y^, A1, A^, A^, and AJ have 

b een discussed ab ove. These sub strtuent; embodiment; canb e cont ined to form various 

embodiments of compounds of formila (I). All entodiments of compounds of formila (I), 

formed by cont iniiig the substituent embodiments discussed abora are within the scope of 

Applicant's invention, arid some illustrative entodiments of the compounds of formila (I) 

30 are provided below. 

In certain embodiments, 

Y1 is CH; 
Y*is CR4;and 

Y1 is CR"RS. 
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In ceitain embodimenb, 

Y1 is CH; 

Y^is CR*; 

5 Y4isCR"Rs;and 

R* is H, -CN, -C(0)Rin, -C(0)0Rin, -CCOJNR^R*", or C,-Ctf alkyl, wherein the C ,-Cd 

alkyl is optionally subs tituted with a subs tituent s elected from the group consisting of 

G1, -NR^, N(Rib)C(0)Ril, N(Rih]G OtRid, NCR^CCOJOR* N(Rft)CCO)NRihRic, 
and O^R^R^. 

10 In some further enibodimenb, A1 is C (R^, A1 is C(RS), A'5 is C (R\ and A" is C (Rlfl); or A1 

is N, A* is C(R3), A* is C(R*), and A" is C fRlfl)or A1 is N, A4 is C(R^), A5 is N, and 

A" is CCRm). 

In some further embodiment, A1 is C (R^), A1 is C(RS), A3 is C (R^), and A" is C (Rlfl). 

In some further embodimenb, A1 is N, A1 is C (R3), A1* is CfR^X andA^ is C(R' °). 

15 Insome further embodimenb, A1 is N, A1 is CCR3), A3 is N, and A^ is C(Rm). 

In ceitain embodimenb, 

Y1 is CH; 

Y'is CR*; 

30 Y^isCR^R5; 
R4 is H or deuterium; and 

R5 is H, deuterium, C |-Cd alkyl, C^-Cd alkei^l, Ci-Cfi alkynyl, C | -C d haloalkyl, 

-CtOJR1, -C(0)0RSn, or G1; wherein the C | -Cti alkyl, Ci-Cfi alkei^l, and C^-C 

alkynyl are each independently unsub stituted or sub stituted with 1 or 2 substituent 

25 independently selected from the group cons isting of G', -C (0)R5n, -C(0)0R5n, 

-CCOJHR^R5", -CCOJNCR^JNR^R®", -OR4", -0C(0)RM, -NR5hRS:, N(R5b)C(0)R5d, 

N(RSb)SOiRSd, N(Ra)C(OpRSd, N(RSb)C(0)NRa,RSc, and N(R5h]GO-iNRSbRst. 

In some further embodimenb, A1 is C (R7), A1 is C(RS), A'5 is C (R*), and A^ is C (Rlfl); or A1 

is N, A1 is C(RS), A* is C(R*), and A" is CCRlfl);or A1 is N, A4 is CCR®), A^ is N, and 

30 A" is C(Rlfl). 

In some further embodimenb, A1 is C (RA1 is C(RH), A3 is C (R*), and A4 is C £Rlfl) • 

In some further embodimenb, A1 is N, A4 is C fR3), A'* is C(R°X and A4 is C(R' ^. 

Insome further embodimenb, A1 is N, A4 is CfR3), A'* is N, and AJ is C(Rm). 
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In ceitain embodiments, 

Y1 is CH; 

Y^isCR*; 

Y^is CR"Rs;and 

5 Rd is H, C ,-Cd alkyl, Ci-Cd alkeiyl, -CCO^R*1, -C(OpRdn, -C (0)NRdbR,ic, -S (O)^-, 

or G1 ;wheiem the C i-Cd alkyl and the C i-Cd aLker^l are each independently 

unsub stituted or subs tituted with 1 or 2 substituents independently selected from the 

gioup consisting ofG1, -CN, -CCO)ORdn, -NRdhRIic, N(RIihP(0)RIid, N(Rdb)S0^, 

NCR^CCOPR", N(RdhP(0)NRdbRIi:,aiil NCR^O-iNR151^. 

10 In some furthei embodiments, A1 is C (R^, A1 is C(RS), A'5 is C and A" is C (Rlfl); or A1 

is N, A* is C(R3), A* is CCR*), and A" is CCRlfl);or A1 is N, A* is CCR*), A^ is N, and 

A" is CCRm). 

In some further embodiment;, A1 is C (R^), A1 is C(RS), A3 is C (R^), and A" is C (Rlfl). 

In some further embodiments, A1 is N, A1 is C (R3), A15 is CfR'X and A^ is C(R' °). 

15 Insome fuitheiembodiments, A1 is N, A1 is CCR3), A3 is N, and A^ is C(Rm). 

In ceitain embodiments, 

Y1 is CH; 

Y'is CR'; 

20 Y*is CR"Rs;and 
R* is H, C rCd alkyl, halogen, CrCd haloalkyl, -CN, -S(0);RTI, -SCO^NR^R*", 

-CCOJNR^R7", -NR^R7", -NCR^JCCOJR^,-NfR^SCO^R^, -NCR^)C(0)0CRTi), 

-NCRTi)C(0)NRTiRTi|, -NCR^CO^R^R7", -(CrC6 alkylenyl)-3CO)iRTl, -(CrC6 

alkylei^D-SCOJtNR^R7", -(C,-Cd alkyknyl)-C(0)iNRTj;RTi|, <C,-C[S 

25 alkyleriyl)-NRTiRTi|, -(C, -Ctf alkylen^-NCR^P (0)RTi, -(C ,-Cd 

alkylei^l)-N(RTi)S(0)iRT\ -(C i-Cd aLkyknyi)-NCRTi)CC0)0(RTt), -(Ci-Cd 

alkylei^rl)-N(RT'i)C(0)NRTiRTi|, or-(C ,-Ctf alkylei^IJ-NCR^StP^NR^. 

In some further embodiments, A1 is C (R7), A1 is C(RS), A'5 is C (R*), and A^ is C (Rlfl); or A1 

is N, A1 is C(RS), A* is C(R*), and A" is CCRlfl);or A1 is N, Ai is CCR®), A5 is N, and 

30 A" is C(Rlfl). 

In some fuithei embodiments, A1 is C (RA1 is C(RH), A3 is C (R*), and A4 is C £Rlfl). 

In some further embodiments, A1 is N, A^ is C fR3), A'* is C(R°X and A4 is C(R' ^. 

Insome further embodiments, A1 is N, A^ is CfR3), A'* is N, and AJ is C(Rm). 
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In ceitain embodiments, 

Y1 is CH; 

Y^isCR*; 

Y^is CR"Rs;and 

5 A1 is CCR^, A4 is C(RH), A* is CfR*), and A" is CCR'^or 

A1 is N, A' is C(R\ AJ is C(RgX and A" is CCR11*); or 

A1 is N, A1 is C(R\ A3 is N, and A'1 is C(Rm). 

In some further embodiments, A1 is C CR7), A1 is C(RS), A3 is C fR*), and A^ is C £Rlfl). 
In some further embodiments, A1 is N, A1 is C CR3), A3 is C(Rg), and A^ is C(R' °). 

10 Insome furtheiembodiments, A1 is N, A1 is CCR3), A'5 is N, and A" is C(Rm). 

In ceitain embodiments, 

R1 is C|-Ci alkyl; 

R* isH; 

15 Y1 is CH; 

Y^isCR^and 

Y1 is CR"RS. 

Insome fuithei embodiments, R1 is methyl. 

30 In ceitain embodiments, 

R1 is C|-Ci alkyl; 

R* isH; 

Y1 is CH; 

Y^is CR*; 

25 Y1 is C R^R5; 

R" is H or deuterium; and 

Rs is Ci-C d alkenyl optionally sub stituted with a G1 group, or Rs is H, deutenum, C i -

Cd alkyl,-CfOJR*1,-CtO^R*1, or G1; wherein the C i-Cd alkylis unsub stituted or 

subs tituted with a sub stituent selected from the group consisting of G1, -CfOJR*1, 

30 -CCOPR*", -C(0)NRShRSc, -CCOJHCR^JHR^R*", -ORSn, -OC (0)RSd, -NRaRSc, aid 

NCRSb)CCNRSbRa:)= MR^R*". 

Insome fuithei embodiments, R1 is methyl. 

24 



WO 2014/139324 PCT/CN2014/000258 

In some fuithei embodiments, A1 is C CR7), A1 is CCR3), A3 is C CR*), and A^ is C (Rlfl); or A1 

is N, A1 is CCR3), A* is CCR*), and A" is CCRlfl),oi A1 is N, Ai is CCR3), A^ is N, and 

A*isC£Rm). 
In some fuithei embodiments, A1 is C CR7), A1 is CCRH), A3 is C £R*), and A4 is C CRlfl) • 

5 In some fuithei embodiments, A1 is N, A^ is C CR3), A'* is CfR^X and A4 is CCR1 ^. 

Insome fuithei embodiments, A1 is N, A1 is CCR3), A3 is N, and A" is CCRm). 

In certain embodiments, 
R1 is C,-Cj alkyl; 

10 R1 is Hi 

Y1 is CH; 

Y^is CR*; 

Y*is CR"Rs;and 

RJ is H, -CCOJR* or-CCO)HR,ihR,ic. 

15 In some further embodiments, A1 is C CR7), A1 is CCR3), A3 is C £R*), and A^ is C CRlfl); or A1 

is N, A1 is CCRS), A* is C(R\ and A" is CCRlfl);or A1 is N, A1 is C(R\ A3 is N, and 

A" is CCR111). 

In some further embodiments, A1 is C CR7), A^ is CCR3), A'* is C (R*), and AJ is C CRl(1). 

Insome further embodiments, A1 is N, A2 is CCRB), A3 is CCR9), and A4 is CCR10). 

20 Insome further embodiments, A1 is N, A1 is CCR3), A1* is N, and A^ is CCRm). 
Insome further embodiments, R1 is methyl. 

In some further embodiments, R1 is methyl, and R^1 is G1. 

In yet s ome further enb odiments, R1 is methyl, R'5" is G1 wherein G1 is optionally substituted 

heterocyclic. 

25 

In ceitain embodiments, 

R1 is Ci-Ci alkyl; 

R* isH; 

Y1 is CH; 

30 Y^isCR*; 

Y^is CR"Rs;and 

Rd is H, C ,-Cd alkyl, -CCO^, -CCO)ORdn, -C CO)NRdbRIic, -SCO)^, orG^;wteiein 
theCi-Cu alkyl is unsub stituted or sub stituted with a substituent selected fiomthe 

group consisting of G1 and -CCOJOR"". 
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In some fiirllier embodiments, A1 is C CR7), A1 is CCR3), A3 is C CR*), and A^ is C (Rlfl); or A1 

is N, A1 is CCR3), A* is CCR*), and A" is CCR111),or A1 is N, Ai is CCR®), A^ is N, and 

A*isC£Rm). 
Insome fiirllier embodiments, R1 is methyl. 

5 In some fiirther embodiments, A1 is C CR7), A^ is CCR3), A4 is C £R*), and A*1 is C CRl(1) • 

In some fiirther embodiment;, A1 is N, A1 is C CR3), A3 is C(R*X and A" is CCR1 . 

Insome fiirther embodiments, A1 is N, A1 is CCR3), A3 is N, and A^ is CCRm). 

In ceitain embodiments, 

10 R1 is C|-Ci alkyl; 

R^isH; 

T1 is CH; 

Y*is CR'; 

Y'is CR"Rs;and 

15 R* is H, C ,-Cd alkyl, halogen, -S CO>RT', -S CO)iNR'iR^, -NRT4R* -NCRTi)S CO)iRT*, 

or-CCi-Cs alkylenyl)-SCO)iRTl. 

In some fiiither embodiments, A1 is C CR7), A1 is CCR3), A4 is C £R*), and A4 is C CRlfl); or A1 

is N, A1 is CCR3), A4 is C(Rt), and A" is C(Rlfl);oi A1 is N, A4 is CCR*), A* is N, and 

A'is CCR111). 

30 In some fiirther embodiments, A1 is C CR7), A1 is CCR3), A4 is C CR*), and A^ is C CRlfl). 

In some fiirther embodiments, A1 is N, A1 is C CR3), A4 is C(R*X and A^ is CCR1 °). 

Insome fiirllier embodiments, A1 is N, A1 is CCR3), A3 is N, and A^ is C(Rm). 

Insome fiirther embodiments, R1 is methyl. 

25 In ceitain embodiments, 

R1 is Ci-Ci alkyl; 

R* isH; 

Y1 is CH; 

Y^isCR*; 

30 Y1 is C R"RS; and 

A1 is CCR7), A* is CCR3), A3 is CCR*), and A" is CCR111);or 

A1 is N, A* is CCR3), A3 is C(R*1 aid A4 is CCR11*); or 

A1 is N, A* is CCR3), A3 is N, aid A4 is CCRm). 

In some fiirther embodiments, A1 is C (R7), A1 is CCR3), A3 is C (R*), and AJ is C CRlfl). 
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In some fiirllier embodiments, A1 is N, A4 is C CR*), A3 is C(R*X and A^ is C(R' °). 

Insome fiirther embodiments, A1 is N, A1 is CCR3), A3 is N, and A^ is C(Rm). 

In yet s ome further ent odiments, R1 is methyl. 

5 InceiUin embodiments, 

R1 is methyl; 

R4 isH; 

Y1 is CH; 
Y'isCR*; 

10 Y1 is C R"RS; 

A1 is CCR7), A* is CCR3), A^is CCR*), and A" is CCRlfl);or 

A1 is N, A4 is CCR*), A3 is C(R*1 aid A4 is CCR"*); or 

A1 is N, A' is CCR*), A' is N, aid A' is CCRm); 

R< is H or deuterium; 

15 R7 is H, halogen, C i-C^ alkyl, or optionally substituted cyclopjopyl; 

R3 is H, C i-Cd alkyl, halogen, C i -Cd haloalkyl, -C N, optionally sub stituted 

heterocycle, -CCOJHR^R^, <C ,-Cd ikylfinyi)-NRTiR^, -CCI-CK 

alkyleiyl)-NCRTi)CCO)RTi, <C,-CIi alkyleny^-NCR^CO)^, -CC,-Cd 

alkyleiyl)-NCRT^CCO)OCRTtl -CCi-Ctf alkyknyiJ-NCR^JCCOJNR'^R* -CCi-Ctf 

30 alkyleiyl)-HCRTi)S CO)aNRTiR* or <C, -Ct alkyleiylJ-G* wteiein is optionally 
substituted heteiDcycle; and 

Rlfl is H, CrCi alkyl, or halogen. 

In some fiirther embodiments, A1 is C CR7), A1 is CCR3), A3 is C (R*), and A" is C CRlfl). 

In some further embodiments, A1 is N, A1 is C CR*), A3 is C(R*X and A" is CCR1 ^. 

25 Insome fiirther embodiments, A1 is N, A4 is CCR*), A3 is N, and AJ is CCRm). 

In one enfcodi merit, the invention is directed to compounds of fbmnlaCI), wherein 

R1 is methyl; 

R4 isH; 

30 Y1 is CH; 

Y^is CR*; 

Y4 is CR^R5; 

A1 is CCR7), A4 is CCR3), A3 is CCR*), and A4 is CCR1*);or 

A1 is N, A4 is CCR*), A3 is C(R*X aid A" is CCRI(>); or 
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A1 is N, A4 is CCR3), A' is N, and A'1 is C(Rm); 

R" is H or deuterium; 

R7 is H, halogen, C i-Ci allryl, or optionally substituted cyclopropyl; 

RH is H, C i-Cd alkyl, halogen, C i -Cd haloalkyl, -C N, optionally sub stituted 

5 heterocycle, -CCOJHR^R*", -(C ,-Cd ikylenyi)-NRTiR^, -(C, -C d 

alkyleiyl)-N(RT^CCO)RTi, <C,-Cd alkyfenyi^NCR^CO)^, -(C, -Cd 

alkjrleiyl)-HCRTj)CCO)OCRTtl -CC,-Cd alkyfeny^-NCR^JCCOJNR'^R* -(C,-Cd 

alkyleiFl)-N(RTj)SCO)iNRTiRH, or <C,-Cd alkyfeiylJ-G* wteiein G* is optionally 
substituted heteiocyclje; 

10 R111 is H, C |-C^ alkyl, or halogen; and 

R* is H or-CCOJNR^R^. 

In some further embodiments, Rib and Ric are each independently H or C rCfi alkyl. 

In some further embodiment;, A1 is C (R^), A4 is C(RS), A* is C (R^), and A" is C (Rlfl). 

In some further embodiments, A1 is N, A4 is C (R3), A4 is CCR*X and A^ is C(R' °). 

15 Insome further embodiments, A1 is N, A1 is CCR3), A* is N, and A^ is C(Rm). 

In one entiodimerd, the invention is directed to compounds of fbmnla(I), wherein 

R1 is methyl; 

R'isH; 

30 Y1 is CH; 
Y'is CR*; 

Y'isCR^R3; 

A1 is CCR7), A4 is C(RS), A* is C(R*), and A" is C(Rlfl);or 

A1 is N, A1 is CCR*), A* is CCR*! aid A" is CCR11*); or 

25 A'isN, A:isCCR*),A'isN,aid AJisCCRm); 

R" is H or deuterium; 

R7 is H, halogen, C i-C^ alkyl, or optionally substituted cyclcpiopyl; 

Rs is H, C i-Cd alkyl, halogen, C i -Cd haloalkyl, -C N, optionally sub stituted 

heterocycle, -CCOJHR^R^, -CC ,-Ctf alkyknyiJ-NR7^, -CC,-Cd 

30 alkyleiyl)-NCRTi)CCO)RT'i, <C, -Ctf alkydenyl)-NCRTi)G (0)^, -CC, -C tf 

alkyleiyl)-NCRTi)CCO)OCRT,ii -CCI-CK alkyleny^-NCR^PCOJNR^, -CC,-Ctf 

alkyleiyl)-NCRTi)S COJtNR^R* or -CCi-Cd alkyleriylJ-G* wherein G* is optionally 
substituted heterocycle; 

Rlfl is H, Ci-C^ alkyl, or halogen; and 
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Rs is H, deuterium, or C | -C^ alkyl optionally sub stituted with a sub stitueiit selected 

fiom the gioup oons isting of -C (0)0R5n and OR1. 

In some further embodiments, A1 is C (R.7), A1 is C(RS), A'5 is C (R*), and A" is C (Rlfl). 

In some further embodiments, A1 is N, A1 is C CR*), A* is C(R*X and A" is C(R' ̂ . 

5 Insome further embodiments, A1 is N, A4 is CCR*), A* is N, and AJ is C(Rm). 

In yet s ome further eirfc odiments, R4" is C i-Cu alkyl. 

In one enfcodimerii, the invention is directed to compounds of formila CO, whereon 
R1 is methyl; 

10 R1 is Hi 

T1 is CH; 

Y'is CR*; 

Y'is CR"RS; 

A1 is CCR7), A4 is C(R3), A'is C(R*),arid A^is C(Rlfl)ior 

15 A1 is N, A1 is CCR3), AJ is C(R*X and A" is CCR111); or 

A1 is N, A1 is CCR*), A* is N, and A" is CCRm); 

R4 is H or deuterium; 

R7 is H, halogen, C i-Ci alkyl, or optionally substituted cyclopropyl; 

Rs is H, C i-Cd alkyl, halogen, C i -Cd haloalkyl, -C N, optionally sub stituted 

30 heterocycle, -CCOJHR^R7", <C ,-Cd alkyknyl)-HRTiR^, -(C, -C d 

alkyleiyl)-HCRTi)CCO)RT4, <C,-Cd alkylenylJ-NCR^CO^, -CC,-Crt 

alkyleiyl)-NCRTjI)CCO)OCRTl -CCrCtf alkyfenyO-NCR^JCCOJNR'^R* -CC,-Ctf 

alkyleiyD-NCR^SCO^NR^R1^, or <C,-Cd alkylei^-G* wltiem G* is optionally 

substituted heterocyclei 

25 Rlfl is H, C |-C^ alkyl, or halogen; and 

Rd is -CCO)Rfin, -CCO)ORfin, -CCO)NRIibRIic, G\orC,-Cd alkyl which is unsub stituted 

or substituted with a G1 group. 

In some further embodiments, Rdn is G7 orunsub stituted C i-Cd alkyl. 

In some further embodiments, A1 is C CR7), A1 is CfR3), A* is C CR*), and A^ is C CRlfl) • 

30 In some further embodiments, A1 is N, A1 is C CR*), A* is C(R*X and A" is CCR1 . 

Insome further embodiments, A1 is N, A1 is CCR*), A* is N, and AJ is CCRm). 

In one enfciodimen^ the invention is directed to compounds of formila CD, wherein 

R1 is methyl; 
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R7 is H; 

Y1 is CH; 

YiisCRii 

Y7 is CR"RS; 

5 A1 is CCR7), A* is CCR3), A* is CCR*), and A" is CCR1*);or 

A1 is N, A' is CCR*), A* is C(R*X aid A" is CCR11*); or 

A1 is N, A* is CCR3), A3 is N, aid A4 is CCRm); 

R" is H or deuterium; 
R7 is H, halogen, C i-C^ ally], or optionally substitated cyclapiopyl; 

10 Rs is H, C i-Cu alkyl, halogen, C | -Cti haloalkyl, -C N, optionally sub stituted 

heterocycle, -CCOJHR^R^, <C rCt ikylfinyi)-NRTiR^, -CC,-^ 

alkyleiyl)-NCRTi)CCO)RTi, <C,-Ctf alkyfenyl)-NCRTi)6CO)iR* -CC|-Ctf 

allqrleiyl>NCRT^CCO)OCRTtl -CC|-Ctf alkyfenyiJ-NCR^JCCOJNR'^R* -CC|-Ctf 

allqrleiyl>HCRTj)SCO)iNRTiR^ or ^Ci-Ca alkyleiylJ-G* wteiem is optionally 

15 substituted heteiDcycle; 

Rlfl is H, Ci-Ci alkyl, or halogen; and 

R* is halogen, -NRTiR^, -NCRT^CCOJR* -NCR^SCO)^, or<C ,-Cs 

alkyleiyl)-SCO)iRTl. 

In some further embodiment;, A1 is C (R^), A1 is CCR3), A* is C (R^), and A" is C CRlfl); 

30 In some further embodiments, A1 is N, A1 is C CR3), A* is C(R*X aid A^ is CCR1 °). 
Insome further embodiments, A1 is H, A1 is CCR3), A* is N, aid A^ is CCR10). 

In ceitain embodiments, 

R1 is methyl; 

25 R7 is H; 

Y1 is CH; 

YJ is CR*; 

Y7 is C R4R5; 

A1 is CCR7), A7 is CCRS), A*is CCR*), and A" is CCR"1);or 

30 A1 is N, A1 is CCR*), A* is C(R*1 and A" is CCR11*); or 

A1 is N, A1 is CCR*), A* is N, aid A" is CCRm); 

RJ is H or deuterium; 
R7 is H or halogen; 

R3 is H;and 
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Rlfl is H. 

In some further embodiments, A1 is C CR7), A1 is CCR3), A* is C CR*), and A^ is C CRlfl). 

In some further embodiments, A1 is N, A1 is C CR*), A'5 is CCR*X and A" is C(R' . 

Insome further embodiments, A1 is N, A1 is CCR*), A* is N, and AJ is C(Rm). 

5 

In ceitain embodiments, 

R1 is methyl; 

R* isH; 
Y1 is CH; 

10 Y* is C R*; 

Y1 is CR"RS; 

A1 is CCR7), A4 is CCR3), A* is CCR*), and A" is CCR111);or 

A1 is N, A' is CCR*), A* is C(R*X and A" is CCR11*); or 

A1 is H, A* is CCR*), A* is N, and A*1 is CCRm); axd 

15 R" is H or deuterium; 

R7 is H or halogen; 

R3isH; 

Rm is H; and 

R* is halogen, -NCR^S (0)-^, or -(Ci-Cd alkylfii^l)-SCO)iRTl. 

30 In some further embodiments, A1 is C CR7), A4 is CCR3), A* is C CR*), and A^ is C CRlfl). 
In some further embodiments, A1 is N, A4 is C CR*), A* is C(R*X and A^ is CCR1 °). 

Insome further embodiments, A1 is N, A4 is CCR*), A* is N, and A^ is C(Rm). 

In some further embodiments, RT1 and RT1 are C | -C^ alkyl, and R7* is H. 

25 In ceitain embodiments, 

R1 is methyl; 

R* isH; 

Y1 is CH; 

Y* is C R*; 

30 Y1 is C R"RS; 

A1 is CCR7), A4 is CCR3), A* is CCR*), and A" is CCR111);or 

A1 is N, A* is CCR*), A* is C(R*1 aril A4 is CCR11*); or 
A1 is N, A* is CCR*), A* is N, and A*1 is CCRm); 

R1* is H or deuterium; 
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R7 is H or halogen; 

Rs is H; 

Rlflis Hi 

R* is halogen, -NCR^S CO)-;RT4, or -CCi-Ctf alkyki^l)-SCO)iRTl; aid 

5 Rd is -C(0)R,inJ -CCOJOR11-, -CCOJNR1^, G4, or C i -Cd alkyl which is unsub stituted 

or substituted with a G4 gioup. 

In some further embodiments, Rdn is G4 orunsub stituted C i-Cd alkyl. 

In some further embodiments, A1 is C CR7), A4 is C(RS), A* is C CR*), and A^ is C CRlfl) • 
In some further embodiments, A1 is N, A1 is C CR3), A* is CCR*), and A^ is C(R' °). 

10 Insome further embodiments, A1 is N, A1 is CCR3), A* is N, and A" is C(Rm). 

In some further embodiments, RT1 and RT4 are C | -Cd alkyl, and RT* is H. 

In ceitain embodiments, 

R1 is methyl; 

15 R4 is H; 

Y1 is CH; 

Y* is CR*; 

Y4 is CR^R5; 

A1 is CCR7), A4 is CCRS), A* is CCR*), and A'is CCR111);or 

30 A1 is N, A1 is CCR3), A* is C(R*X aid A" is CCR111); or 
A1 is H, A4 is CCR3), A* is N, aid A4 is CCRm); 

R" is H or deuterium; 

R7 is H or halogen; 

REisH; 

25 R'SsH; 

R* is halogen, -NCR^S CO)IRT4, or -CC,-Cd alkyiei^l)-SCO)iRT'; 

Rd is -CCO)Rfin, -CCO)ORfin, -CCO)HRfibRIfc, G4, or C i -Cd alkyl which is unsub stituted 

or substituted with a G4 group; and 

R5 is H, deuterium, or C i -Cd alkyl optionally sub stituted with a sub stituent selected 

30 from the group consisting of-CCO)ORSn and OR1. 

In some further embodiments, R"" is G4 orunsub stituted C i-Cd alkyl. 

In some further embodiments, A1 is C CR7), A4 is CCR3), A* is C CR*), and AJ is C CRl(1) • 
In some further embodiments, A1 is N, A4 is C CR3), A* is C(R*X and A4 is CCR1 ^. 

Insome further embodiments, A1 is N, A4 is CCR3), A* is N, and AJ is CCRm). 
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In some fiirllier embodiments, RT1 and RT1 are C, -Cd alkyl, and RT* is H. 

In ceitain embodiments, 

R1 is methyl; 

5 R1 is Hi 

Y1 is CH; 

Y* is C R*; 

Y'isCR^R'i 

A1 is CCR\ A4 is CCRS), A*is CCR*), and A" is CCR111);or 

10 A1 is N, A1 is C(R\ A* is C(R*1 and A" is CCR11*); or 

A1 is N, A1 is C(R\ A* is N, and A^is CCRm); 

RJ is H or deuterium; 

R7 is H or halogen; 

R3 is Hi 

15 Rlfl is Hi 

R* is halogen, -NCR^S (0)*RT1, or -{Ci-Cd alkylei^l)-SCO)iRTl i 

Rfi is -CCO)Rfin, -CCO)ORIin,-CCO)NRIibRIic, G\ or C i -Cfi alkyl which is unsub stitated 

or substituted with a G4 group i 

Rs is H, deuterium, or C i -Cd alkyl optionally sub stituted with a sub stituent selected 

30 fiomthe group consisting of-CCO)ORSn and OR1; and 

R* is H oar-CCOJNR^R^. 

In some fiirther embodiments, Rdn is G7 orunsub stitated C rCd alkyl. 

In some farther embodiments, A1 is C CR7), A1 is CCR3), A* is C CR*), and A" is C CRlfl) • 

In some fiirther embodiments, A1 is N, A1 is C CR*), A* is C(R*X and A" is CCR1 **). 

25 Insome farther embodiments, A1 is N, A4 is CCR*), A* is N, and AJ is C(Rm). 

In ceitain embodiments, 

R1 is methyl; 

R7 is H; 

30 Y1 is CH; 

Y* is CR*; 

Y7 is CR^R5; 

A1 is CCR7), A* is CCR3), A* is CCR*), and A" is CCR1*);or 

A1 is N, A1 is CCR*), A* is C(R*X aid A' is CCR11*); or 
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A1 is N, A4 is CCR3), A* is N, aid A" is CCRm); 

R" is H or dentenum;, 

R7 is H or halogen; 

R3isH; 

5 R'SsH; 

R* is halogen, -NCR^S (0)-^, or -CC,-Ctf alkyki^l)-SCO)-£Tl; 

Rd is -CCO)Rfin, -CCO)ORfin, -C(0)NRIibRIk:!, G\ or C i-Cd alkyl which is unsub stitated 

or substituted with a G1 group; 
R5 is H, deuterium, or C | -C^ alkyl optionally sub stitated with a sub stitaent selected 

10 from the group consisting of-CCO)ORSn and OR1; 

R* is H or-CCO)NRa,RiB; 

Rib and Ric are each independently H orC ,-Cu alkyl; 

RSn is Ci-Cjj alkyl; 

RT1 and RT1 are C i-Cs alkyl; and 

15 RT* is H. 

In some farther embodiments, Rdn is G1 orunsub stitated C i-Cd alkyl. 

In some farther embodiments, A1 is C CR7), A1 is CCRH), A* is C CR*), and A4 is C CRlfl) • 

In some farther embodiments, A1 is N, A^ is C CR*), A* is C(R*X and A4 is CCR1 ^. 

Insome farther embodiments, A1 is N, A1 is CCR*), A* is N, and A" is CCRm). 

30 
In ceitain embodiments, 

R1 is methyl; 

R'isH; 

Y1 is CH; 

25 Y* is C R*; 

Y*is CR"RS; 

A1 is CCR7), A4 is CCR3), A'is CCR*), and A4 is CCR111);or 

A1 is N, A* is CCR*), A* is CCR*), and A4 is CCR111); or 

A1 is N, A1 is CCR*), A* is N, and A" is C(Rm); 

30 R4 is H or deuterium; 

R7 is H or halogen; 

R3isH; 
R'Ss H; 

R* is halogen, -NCRTi)SCO),RT,J or -CC|-Cd alkylfi^-SCO)^1; 
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Rd is G1 or C | -Cd alkyl which is unsub stituted or substituted with a G4 gioup; 

R5 is H, deuterium, or C i -Cd alkyl optionally sub stituted with a sub stitueiit selected 

from tlie group cons isting of -C (0)0RSn and OR*1; 

R* is H or-CCO)NRa,RiBi 

5 Rib and Ric are each independently H or C i-Cd alkyl; 

RSnis Ci-Ca alkyl; 

RT1 and RT1 are C i-Cd alkyl; and 

RT* is H. 
Insome further embodiments, Rd is optionally subs tituted aryl, optionally subs tituted 

10 heteroaiyl, or optionally subs tituted cycloalkyl; or Rd is C | -C alkyl which is unsubs tituted or 

subs tituted with a substituent selected from the group consisting of cycloalkyl and 

heterocycle, each ofwhich is optionally substituted. 

Insome further embodiments, Rd is optionally subs tituted phenyl, optionally substituted 

cyclohexyl, optionally substituted pyiidinyl, or C i -C s alkyl which is unsub stituted or 

15 subs tituted with a G1 group wherein G1 is cyclopiopyl or tetralydrofuianyl, each ofwhich is 

optionally sub stituted. 

In some further embodiments, A1 is C (R*), A1 is C(RH), A* is C CR*), and A4 is C CRlfl) • 

In some further embodiments, A1 is N, A^ is C CR^), A* is C(R*X and A4 is CCR1 ^. 

Insome further embodiments, A1 is N, A1 is CCR^), A* is N, and A" is CCRm). 

30 
In ceitain embodiments, 

R1 is methyl; 

R'isH; 

T1 is CH; 

25 T* is C R*; 

Y'is CR"RS; 

A1 is CCR7), A4 is CCR3), A'is CCR*), and A4 is CCR111);or 

A1 is N, A* is CCR3), A* is C(R*1 and A4 is CCR111); or 

A1 is N, A1 is CCR3), A* is N, and A" is CCRm); 

30 R* is H, -CCOJNR^R^, -C N, or C i -Cd alkyl which is sub stituted with a G1 group; 

wherein G1 is an optionally substituted Cj-Cs heterocycle; 

R4 is H or deuterium; 
R7 is H, halogen, -CN, C|-C^ alkyl, or optionally substituted cyclopropyl; 

REisH; 
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E* is halogen, -NtE^S (0),ET\ or -CC|-Ctf alltyfeiyl)-S(0)tRTl; aril 

Rlfl is H. 

In some fiirther embodiments, A1 is C (R7), A1 is C(RS), A'5 is C (E\ and A" is C (Elfl). 

In some fiirther embodiments, A1 is N, A1 is C (E^), A* is C(E*X and A" is C(R' ̂ . 

5 Insome fiirther embodiments, A1 is N, A^ is CfE^), A* is N, and AJ is C(Rm). 

In some fiirther embodiments, R*b is H or C i -Cd alkyl; and R*c is H, C i -Cd alkyl, C i -Cd 

haloalkyl, G1, or -(C i -C d alkyleiyl)-G1. 

In some fiirther embodiments, R*h and R*c are each independently H or C i-Cd alkyl. 
In some fiirther embodiments, ET1 and RT1 are C | -Cd alkyl; and RT* is H. 

10 

In ceitain embodiments, 

R1 is methyl; 

R'isH; 

T1 is CH; 

15 Y* is C E*; 

Y1 is C E"ES; 

A1 is CCR7), A4 is CCR3), A* is C(E*), and AJ is CCRlfl);or 

A1 is N, A* is CCR*), A* is C(E*1 aid A" is CCR'^or 

A1 is N, A' is CCR*), A* is N, and A" is C(Em); 

30 R* is H, -C(0]iHEiE,ic, -C N, or C i -Cd alkyl which is sub stitated with a G1 group; 
wherein G1 is an optionally substitated C^-Cfi heterocycle; 

E" is H or deuterium, 

R7 is H, halogen, -CN, Ci-C^ alkyl, or optionally substitated cyclopropyl; 

R3isH; 

25 R* is halogen, -NCR^)S CO)-SRT1, or <C, -C d alkyfeiyl)-S (O)^7'; 

Rlfl is H; and 

Rs is H. 

In some fiirther embodiments, A1 is C CR7), A1 is C(RS), A* is C CR*), and A^ is C (Rlfl). 

In some fiirther embodiments, A1 is N, A1 is C CR3), A* is CCR*), and A^ is CfR1 °). 

30 Insome fiirther embodiments, A1 is N, A1 is CCR*), A* is N, and A" is CCRm). 

In some fiirther embodiments, R*b and R*c are each independently H or C i-Cd alkyl. 

In some fiirther embodiments, RT1 and RT^ are C i -Cd alkyl; and RT* is H. 

In ceitain embodiments, 
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R1 is methyl; 

Ri is H; 

Y1 is CH; 

Y* is CR*; 

5 Y1 is C R^R5; 

A1 is C(R\ A' is C(RSX A* is CCR\ and A" is C(Rlfl);or 

A1 is N, A4 is CCR3), A* is CfR'X and A'1 is CCR111); or 

A1 is N, A1 is CCR3), A* is N, and A" is CCRm); 
R* is H, -CCOJNR^R^, -C N, or C | -C^ alkyl which is sub stitated with a G1 group; 

10 wherein G1 is an optionally substitated C^-C^ heteiocycle; 

R4 is H or deuterium; 

R7 is H, halogen, -CN, C|-C^ alkyl, or optionally substitated cyclopropyl; 

Rs is H; 

R* is halogen, -NCR^S CO)iRT\ or -CCi-Ca alkylei^l)-SCO)*RT'; 

15 Rlfl is H; 

Rs is H; and 

R" is phenyl, pyridinyl, or cyclohexyl; each ofwhich is optionally substitated; or Rd is 

-CCOPCCi-Cd alkyl);orRd is -CHi-Cqptiarially substitated tetrahydropyraiiyl) • 

In some farther embodiment;, A1 is C (R*), A1 is CCRS), A* is C (R*), and A" is C CRlfl). 

30 In some farther embodiments, A1 is N, A4 is C CR3), A* is C(R*X and A^ is CCR1 °). 
Insome farther embodiments, A1 is N, A4 is CCR3), A* is N, and A^ is CCRm). 

In some farther embodiments, R*h and R*c are each independently H or C i-C^ alkyl. 

In some farther embodiments, RT1 and RT1 are C | -C^ alkyl; and R7* is H. 

25 In certain embodiments, 

R1 is methyl; 

R* isH; 

Y1 is CH; 

Y* is C R*; 

30 Y1 is C R"RS; 

A1 is CCR7!, A* is CCR3), A* is CCR*), and A" is CCR111);or 

A1 is N, A* is CCR3), A* is CCR*1 aid A4 is CCR11*); or 
A1 is N, A* is CCR3), A* is N, aid A4 is CCRm); 

R* is G1; 
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R< is H or deuterium; 

R7 is H, halogen, -CN, C1-C3 alkyl, or optionally substitated cyclopropyl; 

Rs is H; 

R* is -£(0)iRT', -N(RTi)SCO)iRTi, or-(Ci-Cd aU:yknyl)-SCO)sRTl; aid 

5 R'SsH. 

In some farther embodiment;, A1 is C (R^), A1 is C(RS), A* is C (R^), and A" is C (Rlfl). 

In some farther embodiments, A1 is N, A4 is C CR*), A* is C(R*X aid A^ is C(R' °). 

Insome farther embodiments, A1 is N, A1 is CCR3), A* is N, and A^ is CCRm). 

In some farther embodiments, RT1 and RT1 are C | -C^ alkyl; and RT* is H. 

10 

In ceitain embodiments, 

R1 is methyl; 

R'isH; 

T1 is CH; 

15 Y* is C R*; 

Y1 is C R"RS; 

A1 is CCR7!, A4 is CCR3), A* is CCR*), and A" is CCR111);or 

A1 is N, A* is CCR*), A* is C(R*X aid A" is CCR11*); or 

A1 is N, A' is CCR*), A* is N, and A" is CCRm); 

30 RJ is G1; wherein G1 is optionally substitated heteroaiyl; 

R< is H or deuterium; 

R7 is H, halogen, -CN, Ci-C^ alkyl, or optionally substitated cyclopropyl; 

R3 is H; 

R* is -£CO)tRT',-NCRTi)SCO)iRT\ or-CC.-C^ aU:yknyl)-SCO)tRTl; 

25 Rlfl is H; and 

Rs is H. 

In some farther embodiments, A1 is C CR7), A4 is CCR3), A* is C CR*), and A^ is C CRlfl). 

In some farther embodiments, A1 is N, A1 is C CR*), A* is CCR*), and A^ is CCR1 °). 

Insome farther embodiments, A1 is N, A1 is CCR*), A* is N, and A^ is C(Rm). 

30 In some farther embodiments, RT1 and RT1 are C I -Cd alkyl; and R7* is H. 

In ceitain embodiments, 

R1 is methyl; 

R^isH; 
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Y1 is CH; 

Y* is C R*; 

Y l is CR"RS; 

A1 is CCR7), A* is CCR3), A* is CCR*), and A* is CCR111);or 

5 A1 is N, A* is CCR*), A* is C(R*1 aid A" is CCR"*); or 

A1 is N, A' is CCR*), A' is N, aid A' is CCRm); 

RJ is G1; wherein G1 is optionally substitated pyramlyl; 

R" is H or deuterium; 
R7 is H, halogen, -CN, Ci-C^ alkyl, or optionally substitated cyclopropyl; 

10 Rs is H; 

R* is -£CO)tRTl; 

R'Ss H; 

Rs is H; and 

Rd is pheiyl, pyiidinyl, or cyclohexyl; each ofwhich is optionally substitated; orRd is 

15 -CCO)OCC i -C d alkyl); or Rd is -CHi-Coptionally substitated tetralydrofpyraryl). 

In some farther embodiments, A1 is C CR7), A1 is CCRS), A* is C CR*), and A" is C CRlfl) • 

In some farther embodiments, A1 is N, A1 is C CR*), A* is C(R*X and A" is CCR1 **). 

Insome farther embodiments, A1 is N, A^ is CCR*), A* is N, and AJ is CCRm). 

Insome farther embodiments, RT' is Ci-Cd alkyl. 

30 
In ceitain embodiments, 

Y'isNorCH; 

R1 is CDi, C rCi alkyl, or C | -C i haloalkyl; 

R1 is HorC|-Ci alkyl; 

25 Y* is N orCR*; 

R* is H, C i-Cd alkyl, C^-Cd alkeryl, C^-Cd alkynyl, halogen, Ci-Cd haloalkyl, 

-CCOJR* -CCOPR*", -CCO)NRihRfc, -SCO)RJd, -SCO^R4", -SCO)*NR4hRiB, orG1; 

wherein the C i-Cd alkyl, C^-Cd alkei^l, and. C^-Cd alkyryl aie each independently 

unsubs tituted or subs tituted with 1 or 2 substituents independently selected fiomthe 

30 gioup consisting of G1, -C CO)R*D, -CCO)OR*D, -C(0)NR^R^, -C CO)NCRi)NRibRit, 

-SCO)Rid, -S(0)iRiD,-SC0)^NRJI,RiE,-0RiD, -OCCO)Rj:d, -NR^R4", NtR^CCOJR* 

NCRib)SOiRid, NCRa,)CCOpRid, NCRib)CCO)NRiRic, NCRa")SOtNRiRic, and 
NCRib)CCNRibRi:)= NR*Ric; 

Y* is CCO), S (O),, or CR*RS; 
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R< is H, deuterium, C|-Cd aiLkyi, halogen, orC|-Cd haloalkyl; 

R5 is H, deuterium, C i -Cd alkyl, Ci-Cd alker^l, Ci-Cd alkynyl, halogen, C i -Cd 

haloalkyl, -C(0)RSn, -CCOPR*, -CCO^R^R^, -S(0)iRa, -SCO)^^ -S(0)-iNRftRSc, 

or G1 ;wheiein the C i-Cd alkyl, C i-Cd alkenyl, and Ci-Cd alkynyl are each 

5 independently unsubstituted or substitated with 1 or 2 substituents independently 

selected fiomthe gioup consisting of G-C(0)RSn, -C(0)0RSn, -CCO)NR5hRSc, 

-C(0)N(Rsl,)NRShRSc, -S(OJRa, -SCO^R5"", -S (0)iNRaR5c, -OR1, -0C(0)RSd, -

NR5hR5c, N(R5hP(0)R5d, NCRft)SO*Ra, N(R5hP(0)0R5d, NCR^CCOjiNR^R5', 
NCR^SOiNR^R511, and N(R5h)CCWR5hR5cD=NR5bRS:; 

10 Rin, Rib, Ric, RSD, Ra, and RSc, at each occurrence, are each independently H, C|-Cfi 

alkyl, C -i-Cd alkenyl, Ci-C alkynyl, C rCd haloalkyl, G1, or -(C | -Cd alkylenyl)-G1; 

Rid and RSd, at each occurrence, are each independently C, -Cd alkyl, C^-C d alkenyl, 

C^-Cd alkynyl, C, -C d haloalkyl, G1, or-(C|-Cd alkylei^lJ-G1; 

G1, at each occuraence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

15 cycloalkenyl; arid each G1 is optionally substitated with 1, 2,3,4, or 5 R 'E groups; 

Rd is H, C i—Cd alkyl, Ci-Cd alkeryl, Ci-Cd alkynyl, halogen, Ci-Cd haloalkyl, 

-CCOJR15", -C(OpRfin, -C(0)NRIibRIic, -SCO^R"-, -S(0)-iNRIibR,ic, orG^wterein tit 

Ci-Cd alkyl, Ci-Cd alkenyl, arid Ci-Cd alkynyl are each independently unsub stitated or 

substitated with 1 or 2 substituent independently selected from tlie gimp consisting 

20 of G\ -CCO^", -C (0)0Rdn, -C (0)HRIil,RIfc, -C(0)N(RIih)NRIil,RIic, -£ (OJR41, 

-S(0)iRIin, -S(0)iHRIihRIic, -ORdn, -OCCO)Rdd, -JTR^R1^, NCR^PCOJR", 

NCR^SOiR", NCRfl,)C(OpRIid,NCRIib)CCO)NRI1,RIic, NCR^SOiNR1*, and 

N(Rdb)C(NRIibRIfc)= HR^R^; 

R^n, Rfib, and Rfc, at each occurrence, are each independently H, alkyl, Ci-Cd alkenyl, 

25 C-i-Cd alkynyl, haloalkyl, G4, -(C ,-Cfi alkylei^lJ-G1, -(C, -Cd alkylenyl)-ORn, -(C, -C d 

alkylei^l)-S(0)iRn, -(C ,-Cd a]kylei^l>S(0)iNR,rRd, -(C ,-Cd alkylenyl>C(0;iRn, -(C ,-

Cd alkylei^l>C(OpRn, -(C, -C d alkylei^l)-C(0)NRcRd, -(C.-Cd alkylei^-NRT^, 

-(C,-Cd alkylenyl)-N(R^C(0)iRh, -(C,-Cd alkylen^-NCR^SCO)^, -<C|-Cd 

alkylfii^l)-NCRT)C(0)0(Rh), -(C ,-Cfi alkyknyl>NCR")CCO)NRcRd, or -(C ,-Cd 

30 alkyWl)-N(RT)S(;0)iNRcRd; 

Rfid, at each occurrence, is independently alkyl, Ci-Cd alkenyl, Ci-C d alkynyl, 

haloalkyl, G4, -(C,-Cd alkylei^l)-G4, -(C i-Cd alkylei^l>ORn, -(Ci-Cd 
alkylei^l)-S(0)iRn, -(C ,-Cd alkylei^l>S(0)iNR,rRd, -(C ,-Cd alkylenyl)-C(0)iRn, -(C ,-

Cd alkylei^l>C(OpRn, -(C, -C d alkylei^l)-C(0)NRcRd, -(C|-Cd alkyle^-NRT^1, 
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-CCrCtf alkyknylJ-NCR^lCCOiiR11, -CC,-Ctf alkylenyl)-NCR*)SCO)iRh, -(C,-Ct 

illryrlier^rl)-N(RT)C(0)0(Rh)J -(C i-Cfi alkyknyl>NCR")CCO)NRcRd, or -(C ,-Cd 

al]^lfiiiyrl)-N(Rp)S(0)iNRERd; 

G1, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

5 cycloalkenyl; and each G4 is optionally substituted with 1, 2,3,4, or 5 R^ groups; 

A1 is CCR*) or N; A4 is CCRS) orN; A' is CCR*) orN; and A4 is CCR1*) or N;wheiem 

3sio, one, or t.vo of AA1, A\ and A^ are N; 

R7, Rs, and R*, are each independently H, C i-Cd alkyl, Ci-Cd alkei^l, Ci-Cd alkynyl, 
halogen, C |-Cjj haloalkyl, -CN, NO,,-ORT", -OCCO)RT\ -OCCOJNR^R7", -SRT', 

10 -S CO)iRT', -S CO)-iNRTiRH, -CCO)RTl, -C(0)0RT', -C CO)NRTiR* -NRTiRT", 

-NCR^)CCO)RT\ -NCRTi)SCO)iRT'i, -NCRTiJCCO)OCRfl), -NCR^JCCOJNR^R^, 

-NCRTi)SCO)1NRTiRTi|, G*, -CC,-Ctf alkylei^l)-CN, <C|-Cd alkylenyl)-ORTl, -CCrCtf 

alkyleiyl)-OCCO)RTi, -CC|-Ctf alkyfciylJ-OCCOJNR*^, -CC,-Cd 

alkyler^l)-S CO)iRTl, -(C, -C alkylei^l)-S CO^NR^R*", <C, -Ctf alkylenyl)-CCO)RT 1, -

15 CCi-Cu alkylei^l)-C (0)0RT<C, -Cd alkyfenyl)-CCO)NRTiR* <C, -Ctf 

alkyWO-NR^R7", -(Ci-Ctf alkylenylJ-NCR^JC(0)RT*,-(Ci-Ca 

alkylei^l)-NCRTi)SCO)iRT\ -CC ,-Cd alkyknyl)-NCRTi)CCO)OCRTt), -CCi-Cs 

alkyleiylJ-NCR^CCOJNR^R^, -(C,-Cti alkylei^l>NCRT*)SCO)iNRTiRH, -(Ci-Ct 

alkyler^-C N, or -(C i -Cd alkylenylJ-G'5; 

20 RT1, RTJ, and RT^, at each occurrence are each independently H, C i-Cd alkyl, Ci-Cd 
alkenyl, Ci-Cd alkynyl, C|-Cd haloalkyl, GJ, -CCrCd alkylei^i)-GJ, -CC |-Cd 

alkylei^l)-ORD, -CC ,-Ctf alkylei^l>SCO)iRn, -CC rCtf alkylenyi)-SCO)iNRTld, -CC|-Ctf 

alkyler^l)-CCO)RD, -CC,-Ctf alkylenyl)-CCO)ORD, -CC,-Ctf alkylenyl)-CCO)NR,=Rd, 

-CC ,-Cd alkylenylJ-NRTf1, -CCrCd alkylenyl)-NCRc>:CO)Rb, -CC,-Cd 

25 alkyler^l)-NCR")S CO^Rb, -CC ,-C alkylei^l>NCR")CCOPCRb), -CC ,-Ctf 

alkyler^l)-NCR")CCO)NRcRd, or-(C, -C tf alkylei^l)-NCR")S CO^NRT^; 

RT1, at each occurrence, is independently C|-Cd alkyl, Ci-Cd alkenyl, Ci-Cd alkynyl, 

C,-Cd haloalkyl, G\ <C,-Cd alkylenylJ-G*, -(Ci-Cd alkylei^l)-ORn, -CC ,-Ctf 

alkylfii^l)-SCO)iRD, -CC, -Cd alkylei^l>SCO)iNRTid, -CC i-Cd alkylfinyl)-CCO]iRn, -CC i-

30 Cd alkylei^l>CCOpRD, -(C, -C tf alkyler^l)-CCO)NRcRd, <C, -Cd alkykiyl)-NReRd, 

-CCi-Cd alkylenyl>NCR")CCO)iRb, <Ci-Cd alkylenyl)-NCR")SCO)iRb, -<Ci-Cd 

alkyler^l)-NCR")CC0)0(Rb), -CC i-Cd alkylenyl>NCR")CCO)NRcRd, or -CC ,-Cd 
alkyler^l)-NCR")S CO^NR^11; 
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GJ, it each occurrence, is independently aryl, heteroaiyl, cycloalkyl, cycloalkei^l, or 

heterocycle; and each G3 gioup is optionally sub stitated with 1,2,3,4, or 5 R^ 

gioups; 

Rlfl is H, Ci-Ci alkyl, halogen, C,-Ci haloalkyl, or -CH; 

5 R1 ?, R^?, and R^, at each occurrence i5 independently selected fiom the gioup 

consisting of oxo, C I -Cd alkyl, Ci-C d alkenyl, Ci-Cd alkynyl, halogen, C i -Cd 

haloalkyl, -CN, NO% Gta, -OR", -0C(0)Rb, -OCCOJHRBRd, -SRn, -S(0)iRB, 

-S(0)iNRTid, -C(0)R", -C(0)0R°, -C(0)NR'Ed, -NRTld, -N(RcP(0)Rb, 

-NCR")S(0)iRh, -NCR"jCC0)0(Rb), -NCR")C(0)NRcTld, -NfR^S(0)iNRcKd, -CC,-Ctf 

10 alkylei^l)-CN, -CCrCtf alkyknylJ-G1", -CC|-Ctf alkylenyl)-ORD, -(C,-Cd 

alkylfii^l)-0C(0)Rb, -(C ,-Cd alkylei^l>0C(0)iNRcRd, -(C,-Cd alkylei^l>S (O^R", 

-(C.-Cd alkylenyl)-S(0)iNRERd, <C,-Cdalkylenyl)-C(0)Rn, -CC|-Cfi 

alkylei^l)-C(0)0Rn, -CC,-Cd alkylenyl)-CCO)NR,:Rd, -(C,-Cd alkylenyl)-NRERd, <Cr 

Cd alkyle^NCR^CtO^1", <C,-Cd alkylen^-NCR^SCO)^1", -(Ci-Ctf 

15 alkylei^D-NCR^CCOJOCR11), -(C i-Cfi alkyknyl>NCR")CCO)NRcRd, -(Ci-Cd 

alkyWl)-N(RT)S(;0):NRcRd, or <C,-Cd alkylenyl)-CN; 

R", Rc, Rd, and Rc, at each occurrence, are each independently H, Ci-Cd alkyl, Cs-Cd 

alkenyl, Ci-Cd alkynyl, Ci-Cd haloalkyl, Gln, or-(C i-Cd alkylenyl)-G^n; 

Rb, at each occurrence, is independently Ci-Cd alkyl, Ci-Cd alkei^l, C i-Cd alkyi^l, 

20 C i -Cd haloalkyl, G* or -(C, -Ctf alkylenylJ-G1"; 
Gln, at eachoccumence, are each independently aryl, heteroaryl, heterocycle, 

cycloalkyl, or cycloalkenyl; arid eachGin group is optionally substitated with 1,2,3, 

4, or5 Ri? groups; 

Ri?, at each occurrence, is independently oxo, C | -Cd alkyl, C^-C alkenyl, C^-Cd 

25 alkyi^l, halogen, C, -C d haloalkyl, -CN, NOj, -OR1', -OC (O)R^, -OC (OJNR^R*1, 

-SR1', -SCO)iRzl, -SfOJiNR^R^, -C(0)Rzl, -C(OpRzl, -CtOJNR1^1*, -NR^R*1, 

-NCR^PtOJR11, -NCR^SCO^R*1, -NCR^PCOPCR1*), -NCR^CCOJNR1^*1, 

-NCR^COJiNR1^1*, -(Ci-Cd alkylenylJ-OR'^-CCi-Cd alkylei^l>0C(0)Rri, -(C,-

Cd alkylei^l>0C(0)NR^Rri, -(C ,-Ctf alkylei^lJ-SCO^R1', -(Ci-Cd 

30 alkyWl)-S (0)-iNRliRri, -(C i-Cd alkyWlJ-CCO^R1', -(C, -Ctf alkylen^-CfOpR1', 

-CC i-Cd alkyknylJ-CCOjiNR1^, -(C ,-Cs alkylei^lJ-NR^R1*, -(Ci-Cd 

alkyknyll-NCR^CfOjiR*1, -(C,-Cd alkylenyl>N(R^)S(0)iRrf, -(Ci-Cd 
alkylei^D-NCR^JCCOPCR11), -(C ,-Cd alkyknyl)-NCR^CCO)NRliR:rf, -(C,-Cd 

alkylei^l)-N(Rli)SCO)iNRliR3rf, or-(C ,-Ctf alkylei^l>CN; 
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R1', R1*, arid Rl4, at each occurrence, are each independently H, C|-Cd alkyl, Ci-Cd 

alkenyl, Ci-C d alkynyl, orCi-Cd haloalkyl; and 

Rx\ at each ocainEnoe, is independently Ci-Cd alkyl, Ci-Cd alkenyl, Ci-C d alkyi^l, or 

Ci-Cd haloalkyl. 

5 In certain embodiments, 

Y1 isNorCH; 

R1 is CDj, C I-CJ alkyl, orCi-C^ haloalkyl; 

R1 is H or Ci-Cj; alkyl; 
YJ is N orCR'; 

10 R* is H, C ,-Cd alkyl, Ci-Cd alkeiyl, C rCtf alkyr^l, halogen, C, -Cfi haloalkyl, -CN, -CCOJR*, 

-CCOPR*", -CCOJNR^R^^SCOJR^^SCOJiR5", -SCO^R^, orG1 ;wtereinthe 

CrCd alkyl, C^-Cd alkenyl, arid C^-Cd alkynyl are each independently unsub stitated or 

substituted with 1 or 2 substituents independently selected from the gimp consisting 

ofG",-CN,-C(0)Rin,-CCOPR*,-C(OJNRihR*B,-CCOJNCR^JNR^R*", -S(0)Rid, 

15 -S (0)iRiB, -S (0)iNRihRJc, -ORiB, -0C(0)Rid, -NR^R^, NCRa,)C(0)RJ;d, 

N(Rib)SOiRid, NCRa,)C(0pRid,NCRilr)C(0)NRihRic, NCRa,)SOiNRiRic, and 

NCRib)CCNRibRi)= HR^R*"; 

Y* is C(O), S(0)i, orCR"Rs; 

R*1 is H, deuterium, C i-Cd alkyl, halogen, or C i -Cd haloalkyl; 

20 R5 is H, deuterium, C i-Cd alkyl, Ci-Cd alkei^l, Ci-Cd alkynyl, halogen, C|-Cd haloalkyl, 
-CCOJR*1, -C(OpRSn, -C(0)NRShRfe, -S(OJRSd, -SCO^R5", -S(0)iNRShRSc, orG1; 

wherein the C rCd alkyl, Ci-Cfi alker^l, and Ci-Cd alkyr^l are each independently 

unsubs tituted or subs tituted with 1 or 2 substituents independently selected fiomthe 

gioup consisting ofG1, -C(0)RSn, -C(0)0RSn, -CCOJNR^R^, -CCOMR^NR51^, 

25 -S (0)RSd, -S (0)jRSn, -S (0)iNR5bRSc, -ORSn, -OC (0)RSd, -NR^R*", NCR5bP (0)RSd, 

N(RSb)SOiRSd, NCRa)C(OpRSd, N(R5b)C(0)NRa,RSc, NCR5b)SOiNR5hRSc, and 

N(RSb)C(NRsl,Ri)= NRftRSc; 

Rin, Rih, Ric, R5", and R5h, at each occurrence, are each independently H, C i-Cd alkyl, Ci-Cd 

alkenyl, Ci-C d alkynyl, C i -Cd haloalkyl, G1, or -(C i-Cd alkyknyl)-G1; 

30 RSc, at each occurrence, is independently H, C i-Cd alkyl, Ci-Cd alkei^l, Ci-Cd alkynyl, Ci-Cd 

haloalkyl, G1, -(C, -C alkylei^l)-G1, -(C, -C tf alkylei^l>CN, <C, -Cfi alkylenyl)-ORn, 

or-CCi-Cd alkyknyl)-CCOpRn; 
Rid, at each occurrence, is independently C rCfi alkyl, Ci-Cd alkenyl, Ci-Cd alkynyl, C|-Cd 

haloalkyl, G1, or -(C, -C alkylei^lJ-G1; 
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ESd, it each occurrence, is independently C ,-Ctf alkyl, C^-C^ alkei^l, C^-C^ alkynyl, C ,-Ctf 

haloalkyl, G1, -CC i -C fi alkyleiyl)-G1, -CC, -C tf alkyleiyl>NR'Rd, or -<C i -Ctf 

alkyWl)-NCE^CC0)0(Eh); 

G1, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

5 cycloalkenyl; arid each G1 is optionally substituted with 1, 2,3,4, or 5 E 'e groups; 

Ed is H, C ,-Cd alkyl, Ci-Cd alkeiyl, C-^Ctf alkyiyl, halogen, Ci-Ctf haloalkyl, -CCO)Edn, 

-CCOPE^, -CCO)NEdhEdc, -SCO^E"", -SCO^E^E"", orG*; wherein the C,-Cd alkyl, 

Ci-Cd alker^l, and Ci-C d alkyr^l are each independently unsub stitated or sub stitated 
withl or 2 substituents independently selected fiomthe group cons isting of G1, 

10 -CCO^, -CCOpEdD, -C CO)NEdbEfc, -CCO]iNCEdh]iNEdhEIic, -S COJE", -S CO)tEdB, 

-SCO)iNEdbEdc, -OEfc, -OCCOJE", -NEdbEfc, NCEdb)CCO)EIid, NCE^S OiEdd, 

NCE^CCOPE41, NCEdbpCO)NEdbE,ic, NCEdlr)SOiNEdbE,ic, aril 

NCEdb)CCNEIibEIi:)= NE^; 

Edn, Edh, and Edc, at each occurrence, are each independently H, alkyl, Ci-Cd alkei^l, Ci-Cd 

15 alkyi^l, haloalkyl, G\ -(C, -Ctf alkyfenyO-G*, -<C, -C tf alkylei^l)-OED, -(C ,-Cd 

alkyWl)-SCO)-iED, -CC i-Cd alkyler^l>SCO)iNEcEd, -(C ,-Ctf alkylfinyl>C W, -CC ,-

Cd alkylei^l>CCOpEn, <C, -C tf alkyler^l)-CCO)NEcEd, <Ci-Cd alkylei^l)-NEcEd, 

-CCi-Cd alkyknyl>NCE"]CCO)iEb, {Ci-Cd alkylenyl)-NCE")SCO)tEb, -(Ci-Ctf 

alkyler^l)-NCE"]CC0)0(Eb), -CC ,-Ctf alkylenyl>NCE")CCO)NEcEd, or -CC ,-Ctf 

20 alkylei^l)-HCEc)SCO)iNEcEd; 
Edd, at each occurrence, is independently alkyl, Ci-Cfi alkenyl, Ci-Ctf alkyr^l, haloalkyl, G*, 

-CC ,-C,, alkyknyl>G\ -CC,-Ctf alkylenyl)-OED, <C,-Ctf alleyle^-SCO^E", -CC ,-Ctf 

alkylfir^l)-SCO)iWEcEd, -(C ,-Ctf alkyWl>CCO)ED, -CC,-Cfi alkyler^l>CCO)OED, 

-CC ,-Ctf alkyknyl>CCO)NEcEd, -CC ,-Ctf alkylei^l>NE,:Ed, -CC ,-Ctf 

25 alkylenyl)-NCE^CCO)Eb, -CC ,-Ctf alkyknyI)-NCE")S CO)iEb, -<C, - Ctf 

alkykr^l)-NCE"lCC0)0(Eb), -CC ,-Ctf alkylenyl>NCE")CCO)NEcEd, or -CC ,-Ctf 

alkyle^-HCE^S (O^NE^; 

G1, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G4 is optionally substitated with 1, 2,3,4, or 5 groups; 

30 A1 is CCE7) or N; A1 is C(ES) or N; A^ is C(E*) or N; arid A" is CfE1 fl) or N; wherein ^ro, 

one, or two of A1, A1, A^, and A4 are N; 

E?, Es, and E^, are each independently H, C i-Ctf alkyl, C-i-Ctf alkeriyl, C i-Ctf alkynyl, halogen, 
C,-Ctf haloalkyl, -CN, NO,, -OET", -OCCO)ET*, -OCCO)NETiE^, -SET", -SCO)tET', 

-SCO),NETiE^,-CCO)ETl, -CCO)OETI, -CCO)NETj;ETi|, -NE^E7*, -NCE^)CCO]iET\ 
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-NCR^SCO)^, -N(RTi)C (0)0(1^), -H(RTi)C(0)WRT'iRTi|J -NCR^CO)^^", 

G\ -CC ,-Cd alkyler^lJ-CN, <C,-Cd alkylenyl)-ORTl, -(Ci-Ca alkylei^l)-OCCO)RTl, -

(Ci-Ca alkyWIl-OCCO^R^R'*, -(C, -C tf allyW1>S (0)iRT 1, -(C ,-Cd 

alkylei^ll-SCO)-^^, -(CI-CK alkylenyl)-CCO)iRT 1, -CC i-Cs alkylei^l>CCOpRT', 

5 -CC i-Cd alkyknyl>CCO)NRTiRT'1, -(C ,-Cd alkyknylJ-NR^, -(Ci-Cd 

allqrkiyl>NCRT^CCO)RTi, <C,-Cd alkyfenyiJ-NCR^CO)^ -CCi-Ctf 

alk7lfii^l)-HCRTi)CC0)0CRT^ -<C|-Cd alkykny^-NCR^JCCOJNR'^R* -CC,-Ctf 

alkjrleiFl>NCRTi)SCO)iNRTiRH, -CC,-Ctfalkyieigrl)-CN, or <C,-Cdalkylenyll-G^ 
RT', R*3, and RT^, at each occurrence, are each independently H, C rCd alkyl, C^-Cd alker^l, 

10 C^Cd alkynyl, C, -C (haLoalkyl, G*, <C, -C t alkyleiylJ-G*, -CC, -C t alkyWl)-ORD, 

-CC ,-Cd alkyknyl>SCO)iRn, -CC,-Cd alkylenyl)-SCO)1NR,rRd, -CC|-Cd 

alkylei^l)-CCO)Rn, -CC,-Ctf alkylenyl)-CCO)ORn, -CC,-Ctf alkyienyl)-CCO)NRcRd, 

-CC ,-Cd alkylenylJ-NRTf1, <CrCa alkylenyl>NCR*PCO)Rb, -CC,-Cfi 

alkyki^l)-HCR")SCO);RhJ -CC,-Ctf alkylei^lJ-NCR^CCOPCR1"), -CC i-Cd 

15 alkylei^l)-NCRT)CCO)HRTid, or-(C, -C tf alkylei^ll-NCR^S CO)iNRcKd; 

RT\ at each occurrence, is independently C i-Cd alkyl, Ci-Cu alkei^l, Ci-Cd alkynyl, Ci-Cd 

haloalkyl, G*, -CC,-CS alkylei^l)^, -CC ,-Cd alkylei^l>ORn, -CCi-Cs 

alkyleiyl)-SCO)^Rn, -CC ,-Cd alkylei^l>SCO)iNR,rRd, -CC ,-Cd alkylenyl)-CCO]iRn, -CC ,-

Cd alkylei^l>CCOpRn, -CC, -C d alkylei^l)-CCO)NRcRd, -(C,-Cd alkyle^-NRT^1, 

30 -CC ,-Cd alkylaiyl>HCR")CCO)iRh, -CC,-Cd alkylenyl)-NCR*)SCO)iRh, -<C|-Ctf 

alkyki^l)-HCR")CC0)0(Rh), -CC ,-Cfi alkylaiyl>NCR")CCO)NR,:Rd, or -CC ,-Ctf 

alkyleiplJ-NCR^S CO^NRTf1; 

G'5, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkei^l, or 

heterocycle; and each G3 group is optionally sub stituted with 1,2,3,4, or 5 R^ 

25 gioups; 

Rlfl is H, Ci-Ci alkyl, halogen, C,-Ci haloalkyl, or-CN; 

R'E, each occurrence, is independently selected fiomthe group consisting of 

OHO, C i -Cd alkyl, Ci-C d alkenyl, Ci-Cd alkynyl, halogen, C i -C d haloalkyl, -CN, NO^, 

Gia, -ORD, -OCCO)Rh, -OCCO)NRTid, -SRn, -SCO^R", -SCO)iNRTid, -CCO)Rn, 

30 -CCOPR", -CCOJHRTt-, -NRTt"1, -NCR"£ CO)Rb, -NCR^S (Q^, -NCR^CCOPCR1"), 

-NCR")CCO)NRcRd, -NCETSCOJtHR^-CCi-Cd alkylei^l>CN, -CCi-Ctf 

alkylei^l)-Gln, -CC,-Cd alkylei^l>ORn, -CC i-Cd alkylenyl>OCCO)iRb, -{Ci-Cd 
alkylei^l)-OCCO)NRcRd, <C,-Cd alkylei^l)-S CO)^", -CC,-Cd alkylei^l)-SCO)iNRcRd, 

-CC ,-Cd alkylenyl>CCO)Rn, -CCrCtf alkylei^l>CCO)ORn, -CC|-Ctf 
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alkylei^l)-C(0)NRcRd, -(0,-^ alkylenydJ-NRT^, -CC|-Cd alkylei^-NCR^CCOJR1", 

-CC ,-Cd a]k]r]enyl>N(Ee)S(0)iRh, -(Ci-Cd alkylenyl)-NCR7:(0)0(Rb)J -(Ci-Ca 

alk7ki^l)-N(R^CC0)NRERdJ -(C,-Cd alkyWl>N(Rr)S(0)iNRERd, or -(Ci-Cd 

alkylenyl)-CN; 

5 R", Rc, Rd, aid Rc, at each occurrence, are each independently H, C i -C d alkyl, C i-Cd alkenyl, 

Ci-Cd alkynyl, C i -C d haloalkyl, Gln, or -(C i -C d alkyleiyl)-Gin; 

Rh, at each occurence, is independently C i -C d alkyl, C i-Cd alker^l, Ci-Cd alkyryl, C i-Cd 

haloalkyl, Gin, or -(Ci-Cd alkyler^l)-G*n; 
Gln, at each occurrence, are each independently aryl, heteroaryl, heterocycle cycloalkyl, or 

10 cycloalkenyl; aid each G*D group is optionally sub stituted with 1, 2, 3i, 4, or 5 Ri? 

gioups; 

Ri?, at each occurrence, is independently OMO, C rCd alkyl, C^-Cd alkeriyl, C^-Cd alkynyl, 

halogen, C|-Cd haloalkyl, -CN, NO,, -OR1', -0C(0)Rri, -OCCOJNR^R*1, -SR1', 

-StOJiR1', -StOJiNR1^"1, -CCOJR1', -CCO)OR'', -CCOJNR^R*1, -NRliRri, 

15 -NCR^P (0)Rri, -NCR^JS (0)iRri, -NCR^)C C0)0(RriX -NCR^CCOjiNR1^, 

-NCR^^CO^NR1^^ -(Ci-Cd alkylenyl>OR,l,-CCi-Cd alkyki^l>OCCO)iRri, -<Ci-

Cd alkyle^OCCOJNR1^^, -(C ,-Cd aUeylexQrl>SCOJaR"1, -(Ci-Cd 

alkyleiyl)-SCO)iNRziRri, -(Ci-Cd alkyler^lJ-CCOJR1', -(Ci-Cd alkylenyll-CCOpR1', 

-CC i-Cd alkyknyl>C(0)NR^Rri, -(C ,-Cfi alkylei^IJ-NR^R1', -(Ci-Cd 

30 alkylei^lJ-NCR^CCOJR1*, -(C ,-Cd alkylenyll-NCR^S (O^R11, -(C, -Cfi 

alkylei^lJ-NCR^JCCOPCR11), -(C ,-Cd alkylaiylJ-NCR^CCOJNR^R*1, -(C,-Cd 

alkylei^l)-N(Rli)SCO)iNRliRrf, or-(C rCtf alkyleiylJ-CN; 

R1', R1*, and Rri, at each occurrence, are each independently H, C|-Cfi alkyl, Ci-Cfi alkenyl, 

Ci-Cd alkynyl, or C | -C d haloalkyl; and 

25 Rri, at each occurrence, is independently C, -Cfi alkyl, C,-C d alkenyl, C,-C d alkynyl, or C rCd 

haloalkyl. 

Compounds of fbrtinla (I) may contain one or mo re asymmetrically substituted 

atoms. Confounds of formula (I) may also exist as individual stereoisomers (including 

enantiomers and diastereomers) and mixtures thereof Individual stereois omeis of 

30 confounds of fomiula (I) maybe prepared synthetically from commercially availiile 

starting materials that contain asymmetric or chiralcenteE orb y preparation ofracemic 

mixtures followed by resolution of the individual stereoisomerusing methods that are known 
to tho; e of ordinary skill in the art. Examples of res ohition are, for example, (i) attachment of 

a mixture of enantiomers to a chiral aixiliaty, separation of the resulting mixture of 
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diastereomers by recrys taUi^tion or chramatogiapl^, followed by liberation of the optically 

pure product; or (ii) separation of the mixture of enantiomers or diastereomers on chiral 

chromatograpine columns. 

Compounds of fbrtinla (I) may also include the various geometric isomeis and 

5 mixtures thereof resulting from the disposition of subs tituents around a carbon-caib on double 

b arid, a carbon-nitrogen doub le bond, a cycloalkyl group, or a heterocycle group. 

Substituents around a carbon-caib on double bond or a carbon- nitrogen doub le b and are 

designated as being of Z orE configuration and substituents around a cycloalkyl or 

heterocycle are designated as being ofcis or trans configuration. 

10 Yfithin the pies ent invention it is to b e undeis tood that compounds disclosed herein 

may exhibit the phenomenon cft-aitomensmaiid all tautomeric isomers are included in the 

scope of the invention. 

This, the fbrtinla drawings within this specification can represent only one of the 

poss ible tautomeric, geometric, or s teneoisomeric forms. It is to be understood that the 

15 invention encompass es any tautomeric, geometric, or s tereoisomeric form, arid mixtures 

thereof arid is not to be limited merely to any ore tautomeric, geometric, or stereo is out lie 

formutiliaed within the fbrtinla drawings. 

Compounds of the invention are named using ChemDiaw Ultra Yersion 12 D. 

Exemplary compounds of formila (I) include but are not limited to: 

20 4-(cyclopiopylmethyl)-7-(is opiopylsulfoi^l)- lO-metl^l-^^l-dil^dio- 1H-1,4,10-

triasadib enao[cd,f]aHulen-11(1 OH)-ore; 

4-(cydopropylmethyl)-7-(ethylsulfonyl)-l 0-methyl-3,4-dihydio-l H-l ,4,10-

triasadib enHo[cd,f]aailen-11(1 QH)-one; 

4-(cydo(piopylmethyl)-3-ethyl-7-(etl^rlsulfbr^rl)-l 0- methyl- 3,4-dihydro-1H-1,4,10-

25 triazadibenHo[cd,flaHulen-ll(10(H)-one; 

10-met 1^1-7-(methylsulfonyl)-3^ 4-dil^dro-1H-1,4,10-tiiamdibenHo[cd,QaHilen-

ll(10H>onfi; 

10-metl^rl-7-((methylsulfonyl)methyl)-3|f4-dihydro- 1H-1,4,10-

triaaadib enHo[cd,f]aHulen-11(10H)-one; 

30 4-(cydojflopylmethyl)-l 0-methyl-7-((methylsulfQnyl)methyl)-3,4-dihydiD- 1H-1,4,10-

triasadib enao[cd,fJaHulen-11(10(H)-one; 

ethyl 4-(cyclopro(pylmethyl)-10-methyl-7-((metl^lsulfor^l)methyl)-11-oxo-3^4,10^ 11 -

tetrahydro- 1H-1,4,10-triasdibenaD [cd,f]aHolene-3-carboxylate; 
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4-(4-fluanaplienyl)- lO-me^yl-7-(methylsTilf0nyl)-3lf4-dil^d2To- IH-1,4,10-

triasadib enHo[cd,f]aHulen-11(1 OH)-one ; 

4- (4 -fli oiop It nyij -10- methyl-? -( (ms thyLni lfonyl) ire thyij - 3,4- dihyd no- IH-1,4,10-

triasadib enao[cd,flaHulen-11(1 OH)-cut; 

5 4-(cydo(pampylmethyl)-l 0-methyl-1 1-QKO-3,4,10,11 -te-fcahydio-l H-1,4,5,10-

tetraasdibenaD [cd,flaHule ne-7-s ulfonainide; 

4-(4-fluatophenyl)-7,10-diniethyl-3l,4-dil^dro-1H-1,4,5,10-

tetra^Eadibei™ [ad,f]asLiljen-l 1( lOH)-0ne; 

4-(2,4-difliLioiDpher^rl)-l 0-methyl-7-((metl^rl5ul£oi^rl)metl^rl)-3J4-dihyTliD-l H-1,4,10-

10 ttiasadibeii2o[cd,f]aHulen-ll(lOH)-0ne; 

4-(cydopampyhnethyl)-l 0-methyl-3,4-dihydiio-l H-1,4,10-ttiasadib enao[cd,f]aaaleii-

1 l(10H)-anje; 

meti^l 3-(4-(cyclqpiDpy,liiiethyl)-10-methyl-7-((me,ll^Fl5iilibr^Fl)meil^,l)-l I-OHO-

3,4,10,1l-tetrahydro- IH-1,4,1O-hiisadibenaD [cd,f]aHLilen-3-yl)piiapanDate; 

15 4- I'c ydo pro pyIme thylj -3 -( 2 -ms tic xye thyli- 10-metl^rl-7-((mietl^rl5ulfonyl)metl^rl)-3^4-

dil^dro- IH-1,4,10-tnasad:ibeii3o[cd,f]aHuleti-11(10H)-oiie; 

3-beiEyl- 10-metl^rl-7-((methyl5ulfo(i^rl)methyl)-3,4-dihydiio- IH-1,4,10-

triasadib enHo[cd,f]aHulen-11(10H)-one; 

meti^l 3-(10-methylr7-((metl^,lsu.lfoi^,l)methyl)-l I-OXD-3,4, 10,1 l-tetrahydro-lH-

20 l,4,10-tnasadibeii3o[cd,flaHalen-3-yl)piDpaiiDate; 

10-metl^rl-7-((methyl5ulfonyl)methyl)-3-pheiietl^rl-3|J4-dil^diio- IH-1,4,10-

triaaadib enHo[cd,f]aHulen-11(1QH)-one; 

3-i5obntyl- 10-metl^l-7-((methyl5ulfanyl)methyl)-3,4-dil^diio- IH-1,4,10-

triasadib enao[cd,flaHulen-11(10H)-one; 

25 (E)-3-(4-floDiDstyiyl)-10-metl^l-7-((mjeftiyl5ulfor^l)metl^,l)-3,4-dil^diD-lH-l,4,10-

triasadib eti3o[cd,f]aHilen-11(10H)-one; 

7-anrinD-4-(4-fhiaiioplienyl)- 10-met]^l-3,4-dihydiD-l H-1,4,51,10-

tetra^Eadiberm [cd,f]aHLilen-l 1( lOHJ-one; 

N-(4-(4-fluo<raphenyl)-10-metl^rl-l l-oxo-3^4,10, 1 l-tebahydio-IH-1,4,5,10-

30 tetraaeadibenm[cd,flaHulen-7-yl)ethanesulfaiiainide; 

N-(4-(2,4-difluoiiQ(phenyl)-l 0-methyl-1 1-OKO-3,4,10,1 l-tettahydio-l H-1,4,5,10-

tetra5Eadibenm[cd,flaHiiljen-7-yl)ethanesTilfariamide; 

4-butyi-10 -me thyl- 7- ((ire thyb ulfonyl) methyl)- 3,4 -d ihydio- IH-1,4,10-

triasadib eti3o[cd,f]aHilen-11(10H)-one; 
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tert-butyl 3-(( lO-methyl^-^irethykulfoi^lJiiiethyl)-1 1-OKD-I 0,11 -dihydio-l H-1,4,10-

triazadib eira3[cd,f]amlen-4(3H)-yl)irethyl)pyTiolidiiie-1 -carboxylaie; 

1 LI- met hyl-7 4 (ire thylsu lfotiyl) ire thyi) - 4- ((te tr.ahyd mfuraiv 3- yl)met liyl)- 3,4 H! ihyiiro-

1 H-1,4,10-ttiasadib eirao[cd,fJaHulen-11(1 OH)-ore; 

5 4-((4,4-diiluoiDcyclohfij^l)mjetl^l)-10-:methyl-7-((]iietl^lsulfibi^l)methyl)-3,4-

dil^dro- IH-1,4,1O-tiiaEadibeii30[cd,f]aHulen-11(1 QH)-one; 

trt-butyl 4-(( 10-mefiiyl-7-((inethyl5ulfoi^rl)iiiethyl)-1 1-OKD-I OL. 11 -dihydio-l H-1,4,10-

triaaadibeiiH0[cd,f]aHLileri-4(3H)-yl)iiietl^rl)pipeiidiiie- 1-c-aib ooiylate; 

1 LI- met hyl-7 -( (ire thylsu h onyl) ire thyl) - 4- ((te trahyd ro- 2H - pyian-3 - >4) ire thyl) - 3,4-

10 dil^dro- IH-1,4,10-tnaEadibeii3o[cd,f]aHuleti-11(1 QH)-one; 

4-(4,4-difluoiDcyclolieKyl)-l 0-niethyl-7-((niet]^l^lfioi^l)niethyl)-3,4-dihydiD- 1H-

1,4,10-tmsadib enao[cd,f]aHulen-11(1 QH)-ane; 

4-(4-flaaiio(plienyl)-(3^-1H,)- lO-inettyl-7-((metl^l5ulf0i^l)mfit]^'l)-3,4-dil^dr0-l H-

1,4,lO-tiiasadib enao[cd,f]aHulen-11(1 QH)-ane; 

15 7-fhiari0-4-(4-flLLoiDphei^rl)-10-metl^rl-3^4-dil^dio- IH-1,4,5, 10-

tetraaeadibei™ [ad,f]aHLileii-l 1( 10H)-one; 

4-(4-fluarcjphenyl)-7,10-dimethyl-3-plier^rl-3,4-diliydii> IH-1,4,5,10-

tetrajEadibei™ [ad,f]aHLilen-l 1( 10H)-oiie; 

ethyl 4-(4-fluoH5phfii^l)-10-irethyl-7-((mettyl5uFoi^l)mfitl^'l)-l 1-CKO-3^4,10^11-

30 tetral^dro- IH-1,4,10-tiiasdibenaD [cd,f]aHulenfi-3-caiboiiylate; 

trt-butyl 4-(4-(4-flnoiiqpheiiyl)- lO-itifitl^l^-^methylsTilfonylJmethyl)-11 -OXD-

3,4,10,11-tetrahydio- IH-1,4,10-tn-SEadibenaD [cd,f]asLilenie-3-caib0i^rl)piperaane-l -

caAoxylate; 

10-me^]^l-7-((ire1hyl5ulfo(nyl)ireihyl)-4-(pyiTQlidirb-3-yhiietl^rl)-3,4-dihydiD-lH-

25 l,4,10-tmsadiberiBo[cd,f]aHulen-ll(lC(H)-aiie; 

10-metl^pl-7-((niethyl5iilfonyl)iiiethyl)-4-(piperidm-4-ylitijetI^,l)-3,4-dil^dro-lH-

1,4, lO-tiiasadib enao[cd,f]aHulen-11(1 QH)-ane; 

7-fhiono-10-inethyl-3l,4-dil^diio- IH-1,4,5,lO-tetraaEadiben30[cd,f]aHileti-11(1QH)-one; 

ethyl 7-fluoro- lO-metl^l-11 -OHO-3,4, 10,11-tetrahydio- IH-1,4,5,10-

30 tetraaeadibenH0[cd,f]aHLileiifi-3-cail)0Kylate; 

4-(4-fluoiiophenyl)-3-(4-iiTjetliDKypipeiidiiie- 1-caib onyl)- 10-me thy 1-7-

((nietl^l5uliibi^l)niet]^l)-3,4-dihyd:iD-l H-1,4,10-tnasadib SIEO [cd^]a3ilenr 11 (10H)-onfi; 

4- (4 -flu oiop It nyl) -10- methyl-3 -( 4- methylpip er.asnre - 1-caib onyI)-7-

((metl^'l5ulibi^'l)iiietl^,l)-3,4-dihydiD-l H-1,4, 10-tnasadib eirao [cd,f]aailenr 11 (10H)-aiifi; 
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5,7-difliiatio- 10-metl^l-4-((tetrd^lirc£iir.aiv3-yl)metl^rl)-3,4-dil^dno-l H-1,4,10-

triasadib enHo[cd,f]aHulen-11(1 QH)-one; 

ethyl 4-(4-fluoiDplijei^rl)-7,l D-dime-tl^l-11 -OXD-3,4,10,1 l-tetral^dro- IH-1,4,5,10-

tetraaeadibenao[cd,f]aHLiljeii)e-3-carboxylate; 

5 N-cyclopentyl- 10-meti^l-7-((methylsTilfanyl)methyl)-11 -OHO- 10,11-dihydro- 1H-

1,4, lO-tms&dib enm[cd,f]amlene-4(3H)-carb0xaimdje; 

N-etl^l- lO-metl^l-7-((methyl5iilf0nyl)methyl)-11 -OKD-1 0,11-dihydio-l H-1,4,10-

triaaadib am^[cd,f]aHalerie-4(3H)-caitoKimiide; 

N-(4-flujorophfinyl)- lO-met]^l-7-((methyisulf0nyi)methyl)-11 -OMO- 10, 1 1-dihydio- 1H-

10 l,4,10-tmsadibaim[cd,f]aHulerifi-4(3H)-caAoi«imjdje; 

4-butyl-5^7 -difhiomo-1 0- methyl- 3^4-dihydn>1H-1,4, 10-ttiasadib enao[cd,flaHulen-

ll(10H>ane; 

5^7-difluaro- 10-metl^,l-4-piiqpyl-3,4-dil^idro-1 H-1,4,10-tmsalib eti3o[cd,f]aHulen-

ll(10H>ane; 

15 4-(cyd.ofpiopyrImethyl)-5,7-difTiLioiio-10-mietl^rl-3,4-dihydio-lH-l,4,10-

ttiasadib enHo[cd,f]aailen-11(1QH)-one; 

methyl 4-(5,7-difluoro- 10-methyl-11 -OMO-1 0,11-dihydio-l H-1,4,10-

triasadibeiim[cd,f]aHuleri-4(3H)-yl)butariDate; 

5^7-difluaro- 10-mettyl-4-(3-phenylpiiqpyl)-3,4-dihydiD-l H-1,4,10-

30 triaEalibeiiH0[cd,f]aHulen-ll(lOH)-oiie; 

10-methyl-?-((methyl5ulfonyl)methyi)-11 -onD-N-(o-tolyl)-1Q, 11 -dil^dno-1 H-1,4,10-

triasadib enHo[cd,f]aHalene-4(3H)-caitoKimiide; 

2-ethylhe:xyl 10-met]^l-7-((methyi5ulfanyi)methyl)-11 -OMO-1 0,11-dihydio- IH-1,4,10-

triasadib enao[cd,fJaHaleiije-4(3H)-ciiiiOKylaifi; 

25 4-i5otintyiyl- 10-metl^l-7-((methylsulfanyl)mjethyl)-3,4-dihydro- IH-1,4,10-

ttias-Eiiiti eti3o[cd,f]aHilen-11(10H)-one; 

5,7-difliiQiio- 10-metl^l-4-phietijetl^rl-3l,4-dihydiio- IH-1,4,1O-tnaGadJbenaD [al,f]azalen-

ll(10H>one; 

4-(2-(b enao[d] [l,3]dioKd-5-yl)ethyl)-5,7-diflLLare>- lO-metl^l-S^dihydro- IH-1,4,10-

30 ttiaEadibeiiHo[cd,f]aailen-ll(10(H)-oiie; 

4-(( lZ,3£)-2,4-diphenylbuta- 1,3-dien- l-yl)-5,7-difluati> 10-metl^l-3,4-dihydii> 1H-

1,4,10-tmsadib enao[cd,f]aHulen-11(10H)-ane; 

4-(4-chlaKjphenyl)- 10-met]^l-7-((methylsulfanyl)methyl)-11 -OMO-3,4, 10,11-

tetral^dno- IH-1,4,10-tmmjdibeiiaD [cd,QaHulfiiie-2-caib0xaitiide; 
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4-((4-methoxyphenyl)sulf0i^rl)-l 0-methyl-7-((mjetl^rl5nlfbi^rl)metl^rl)-3J4-dihydiD-l H-

1,4,lO-tmsadib enHo[cd,f]aHilen-11(1 OH)-ore; 

10-metl^l-7-((methyl5ulfanyl)methyi)-4-(jhenyl5ulfanyl)-3,4-dihydiio- IH-1,4,10-

triasadib enao[cd,flaHulen-11(10H)-one; 

5 4-((2-methoxyphenyl)sulfbnyl)-l 0-methyl-7-((metl^lsulfibnyl)met]^l)-3,4-dihydiD-l H-

1,4, lO-tmsadib enHo[cdJf]aHilen-11(1 OH)-ore; 

10-met 1^1-7-((me thylsu lfonyl) me thyi) - 4-(( 4-p he no xyp he 1^1)5 ulfonyl) - 31,4-d il^dro-1H -

1,4,10-tmsaidib enHo[cd,f]aHilen-11(1 OH)-ore; 

4-((4-fluDiDphei^rl)sulfonyl)- 10-metl^rl-7-((methyi5ulfonyl)methyl)-3^4-dil^dro- 1H-

10 l^lO-tmsadibenEotcd^fTaHulen-llQOHJ-aiie; 

4-(2-naphthoyl)- 10-n^tl^l-7-((methyl5iilfcnyl)methyl)-3,4-dihydiio- IH-1,4,10-

triazadib enHo[cd,fJaHalen-11(10H)-one; 

ire thyl 3-(4-(2,4-diflmoiDphei^,l)-10-methyl-7-((me,li^'l5ulibr^'l)mjetl^'l)-l 1-OKO-

3,4,10,1 1-tetrahydro- IH-1,4,1O-hiisadibenaD [ad,flaHLiljen-3-yl)piiapaiiDate; 

15 4-(2,4-difluDiDphfii^l)-l CUirethyl-3s4-liMK> 1H-1,4,^7,10-

pentaasadib enao[cd,f]aHilen-11(10H)-one; 

(R)-ethyl 4-(4-fluoi^henyl)-10-me&yl-7-((metl^l5ulfibnyl)methyl)-l I-OKO-3,4,10,1 1-

tetrahydio- IH-1,4,10-triasdibenaD [cd^aHulemeO-caiboKylate; 

(S )-ethyl 4-(4-fluoiophei^'l)-l 0- ire thyl- 7- ( (me thybul to ivlttne thyl)-1 1-CKO-3^,4,10^ 11 -

30 tetral^dro- IH-1,4,1O-tnasdibeiiaD [cd,f]aHalerie-3-caiboKylate; 

2-ire tic xyethyl 10-metl^l-7-((me thykulfonyljme thyl)-11-OKD-10,11-dihydio-lH-

1,4,10-tnasadib enHo[cd,f]aHilenje-4(3H)-caib0xylate; 

ethyl 10-methyl-7-((metl^rl5ul£bi^rl)metl^rl)-l 1-oxo- 10,11 -dil^dno-1H-1,4,10-

triasadib enao[cd,fJaHaleiije-4(3H)-cailiOKylaiie; 

25 pentyl 10-metl^l-7-((methyl5ulfQtiyl)methyl)-11 -OMO-1 0,11-dihydio- IH-1,4,10-

ttias-Eiiiti eii3o[cd,f]aHilene-4(3H)-caiboKylate; 

4-chlanobutyl 10-metl^l-7-((mfitl^lsulfonyl)mfitl^rl)-11 -omo-10,11-diiydno- IH-1,4,10-

triasadib enBo[cd,f)aHuleiie-4(3H)-caib0xylate; 

naphthalen-2-yl 10-metl^rl-7-((methyl5ulfonyl)methyl)-ll-OKO-10^11-dihydio-1H-

30 l^jlO-tmsadibeiiHotcdjfTaHalenje^tSHJ-caiboKylate; 

p-tolyl 10-metl^l-7-((methyl^lfonyl)methyl)-11 -OMO-1 0,11 -dihydio-1 H-1,4,10-

triasadib enao[cd,flaHulenje-4(3H)-caib0KyUi)e; 

neopentyl 10-met%l-7-((methylsTilfanyl)methyl)-11 -OHO-1 0,11-dihydio-l H-1,4,10-

ttias-Eiiiti eii3o[cd,f]aHilene-4(3H)-caiboKylate; 
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plienyl 10-methyl-7-((mjetl^rl5nlfbi^rl)mjetl^rl)-l 1-OKO- 10,11 -dil^dno-IH-1,4,10-

triazadib enHo[cd,f]aHaknie-4(3(H)-caitoKylalie; 

4-fhionoplienyl 10-meiliyl-7-((nifiil^rl5ulfoi^rl)mjeil^rl)-l 1-OKO- 10,11 -dil^dno-lH-

1,4,10-tmsadib arajtcd^flaHulerie^tSHJ-carboxylaf e; 

5 2-methoKyplier^l 10-me11^1-7-C(]iie11iyl5-ulforiyl)iiiethyl)-ll-OHO-10,l 1-dLhydio-lH-

1,4, 10-tmsadib enHo[cdJf]aHilenfi-4(3H)-carboKylate; 

2-fhiaroethyl 10-methyl-7-((mjetl^rl5ul£bi^rl)nie-ll^rl)-1 1-OKO- 10,11 -dil^dro- IH-1,4,10-

triazadib enHo[cd,f]aHaknie-4(3(H)-caitoKylalie; 

4-metliDKyplier^rl 10-metl^rl-7-((iiietliyl5'ulfoiiyl)iiiethyl)-ll-OHO-10^11-dihydjD-lH-

10 l^jlO-tmsadibeaiHotcdjfTaHaljerie^tSflJ-caAoKylate; 

but-2-yn- 1-yl 10-meili7l-7-((]iietl^rl5ulfbi^rl)iiietl^rl)-l 1-OKO- 10,11 -dilrydiu-l H-1,4,10-

triasadib enm[cd,flaHulerije-4(3H)-caitiOKyLaifi; 

3-(4-(2,4-difluoiDpliiei^'l)- 10-nie11^1-7-C(nijethyl5ulfonyl)mjetl^'l)-11 -CKD-^,4, 10^ 11 -

tetral^dro- IH-1,4,10-tiiasdibeiiaD [cd,^aHulen-3-yl)prqp-aiiamidje; 

15 4-(4-fliaiob eiEoyl)-l 0-methyl-7-CCiiietl^rl5ul£oi^rl)iiie-ll^rl)-3J4-dihyTliD-l H-1,4,10-

ttiasadib enHo[cd,f]aailen-11(1QH)-one; 

4-(3-nietliDKypropaiiDyl)-10-itijetl^rl-7-((niethyl5Tilfo(nyl)niethyl)-3^4-dil^idii>lH-

1,4,10-tmsadib enao[cdJf]aHulen-11(10H)-one; 

4-([l, 1 '4) iplifii^lj^-caiboiiy^- lO-me1l^l-7-((me1liyl5iilf0nyl)iiiethyl)-3^4-dil^diio- 1H-

20 l,4,lO-tiiaEadibeiia0[cd,f]aHulen-ll(lOH)-aiie; 

4-(3-cy^lapaitylpa?apariDyl)-l 0-methyl-7-((nietl^rl5iilibr^rl)metl^rl)-3,4-dihydiD-l H-

1,4,10-tmzadib enHo[cd,f]aHikn-11(1 OHj-oit; 

4-(2-(3-meiliDi^ph£nyl)acetyl)-10-nijeil^rl-7-((nieiliyl5-ulfonyl)rtieiliyl)-3,4-diliydiio-lH-

1,4,10-tmsadib enao[cd7f]aHulen-11(10H)-ane; 

25 10-me^7l-7-((iiie11iyl5ulfo(nyl)iiietiiyl)-4-p(ropio(riyl-3,4-dil^dio-l H-1,4,10-

tmsadib eti3o[cd,f]aHilen-11(10H)-one; 

10-me&7l-4-(3-nijetl^rIbubiiDyrl)-7-((niethyl5ulfonyl)iiiethyl)-3lJ4-dihydiio- IH-1,4,10-

triasadib enHo[cd,f)aHulen-11(10H)-one; 

4-(3,3-dimet]^IbiitaiiDyrl)-l 0-methyl-7-((iiietl^rl5ul£oi^rl)iiie-ll^rl)-3J4-dihydiD- 1H-

30 l^jlO-tmsadibeaiHotcdjfTaHaljeri-lltlOHJ-Qiie; 

10-metli7l-7-((niethyl5ulfQnyl)methyl)-4-(2-plienylacet7l)-3,4-dil^dno-IH-1,4,10-

triazadib enHo[cd,fJaHakn-11(10H)-one; 

4-beiEoyl- 10-niet]^l-7-((inje11^l5ulfor^l)mfitl^,l)-3,4-dil^diD-1 H-1,4,10-

tmsadib eti3o[cd,f]aHilen-11(10H)-one; 
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4-(4-metliDnybei™yl)- 10-meti^l-7-((iiiethyi5Tilfonyl)nijeth7l)-3f4-dil^idiio- IH-1,4,10-

triaaadib enHo[cd,f]aHulen-11(1 QH)-orie; 

itEtliyl 4-(l 0-niethyl-7-((nieiliyi5ulfQnyi)nieiliyl)-11 -OHO-1 0,11 -diliydio-1 H-1,4,10-

triasadib araj[cd,flaHulen-4(3H)-yl)-4-0H0butaiiDate; 

5 4-(2,4-difTuDr6tieriaqyl)-10-iiiethyl-7-((iiijetl^l5ulfbr^l)mfitl^,l)-3J4-dil^diD-lH-lJ4J10-

ttias-Eiiiti aiHo[cd,f]aHilen-11(1 OH)-one; 

4-(2-fliiQii6b eiraoyl)-l 0-methyi-7-((itietl^rl5ul£bi^rl)nie-li^rl)-3J4-dihyTliD-l H-1,4,10-

triaaadib enHo[cd,f]aHulen-11(1 OH)-one ; 

4-(l -naphtliDyl)- 10-ii^ti^l-7-((iiiethyl5Tilfonyl)iiiethyl)-3^4-dil^dio- IH-1,4,10-

10 ttiasadibeii2o[cd,f]aHulen-ll(lO(H)-0iie; 

4-(cydopropaiie<:aiboiiyl)-10-™thyl-7-((metl^rl5ultcii^rl)mjetl^rl)-3J4-dil^idro-l H-

1,4,10-tmsadib enao[cd7f]aHulen-11(1 OH)-one; 

10-metl^,l-7-((iiiethyi5ulfonyl)niethyi)-4-(3-plienylpiDpaiijqyl)-3J4-dil^diio-l H-1,4,10-

triasadib enBo[cd,f]aHulen-11(1 OH)-one; 

15 2-((4-(^4-difhio<rqplienyi)- 10-metl^l-7-((iiie1hyl5ulfonyl)iiiethyl)-11 -OHO-3,4, 10,11-

tetral^dro- IH-1,4,1O-tnacadibeiiaD [od,QaHulfin-3-yl)niei]^l)isomiclLtifi-l ,3-dioiie; 

3-(4-(2,4-diflwoiDpheiiyl)- 10-nieti^l-7-((nije^yl5ulfo(nyl)mjetl^rl)-11 -omo-3,4,10,11 -

tetrahydio- IH-1,4,10-tmsdibeiiaD [cdjQaHolenO-^-N-nielJiylprqpanimide; 

3-(4-(2,4-difliioiDpli)ei^'l)- 10-nieti^l-7-((nijethyl5ulfonyl)mjetl^'l)-11 -omo-3,4, 10^ 11 -

20 tetral^dro- IH-1,4,10-tiiasdibeiiaD [cd,f]aHalen-3-yl)-H,N-diraethylpropanamide; 

4-(2,4-difluDrqphei^l)-10-iiiethyi-7-((met]^l^l£bi^l)iiieti^l)-3-(3-marplTjQlitiD-3-

oKDpiopyl)-3^4-diliydiio- IH-1,4,1O-tiisEadibeiiaD [od,f]aHLLlen-l 1( 10H)-orie; 

3-(4-(2,4-difloDiDplifii^rl)- 10-nieti^l-7-((nijethyl5ulfo(nyl)mjeil^rl)-11 -omo-3,4,10,11 -

tetraliydii> IH-1,4,10-tmsdibeiiaD [cd7QaHulen-3-yl)-N-(tetraliydiio-2H-pyraii-4-

25 yl)propaiLairade; 

3-(4-(2,4-difluoiDpli)ei^'l)- 10-nieti^l-7-((nijethyl5ulfonyl)mjetl^'l)-11 -omo-3,4, 10^ 11 -

tetral^dro- IH-1,4,10-tiiasdibeiiaD [cd,f]a3alen-3-yl)-Hl-metliyl-Hl-plienylpiiopanjel^di'aEide; 

N-bensyl-3-(4-(2J4-diflaQiiqpliei^rl)-10-itijethyl-7-((methyisulfoi^rl)methyl)-l 1-OMO-

3,4,10,1 1-tetrahydio- IH-1,4,10-tn-SEadibeiiaD [cd,flaaLiljen-3-yl)piopaii^inide; 

30 3-(4-(2,4-diflaoiDplifii^rl)- 10-nieti^l-7-((itijetiiyl5ulfQnyl)mjeil^rl)-11 -omo-3,4,10,11 -

tetraliydii> IH-1,4,1O-tiiasdibeiiao [cd,f]aHuljen-3-yl)-N-( 1, l-dio:adotetralTydiErtliioplieii-3-

yl)propaiLairade; 
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tert-butyl 4-(3-(4-(2,4-difluoi^he]^l)-10-methyl-7-((metl^rlsu.lfbi^rl)metl^rl)-l 1-coto-

3,4,10,11-tetrahydio- IH-1,4,1O-tn-SEadibenaD [cd,flasLiljei^3-yl)piiapanjQyl)piperaEme-1-

caAoKylate; 

tert-butyl 4-(3-(4-(2,4-difliio:i^he]^l)-10-methyl-7-((metl^l^liib]^l)methyl)-l 1-axo-

5 3,4,10,1 1-tetrahydio- IH-1,4,10-tri jEadibei™ [cd,flaHiiljen-3-yl)pa^an^ii^o)paperiditifi-1 -

carboxylate; 

4-(4-chlaa^henyl)-N-ethyl- lO-metl^l-11 -OKD-3,4, 10,11-tetral^dno- IH-1,4,10-

triasadib ora3[cd,f]amlenfi-2-caiboxaiiude; 

6-(4-(2,4-diflLioiDpliei^rl)- lO-metl^l-7-((melhylsulf0nyl)metl^rl)-11 -omo-34, 10^ 11 -

10 tetral^dro- IH-1,4,1O-tiiasdibeiiao [cd,f]aHu]jen-3-yl)lieKyl acetate; 

3- (.ELtimm me thyl) -4 - (2,4- difluo io phe nyl> 10- nt thyl- 7- ((me thylsul to iiyl)me thy!)- 3,4 -

dihydio- IH-1,4,10-triaEadibeiiao[cd,f]aHaleii-11(10H)-one; 

N-((((4-(^4-difliiai^hei^l)-10-methyl-7-((metl^'l5iilfbi^'l)methyl)-l l-amo-3,4,10,1 1-

tetral^dro- IH-1,4,10-tiiasdibeiiaD [cd,f]aHulen-3-

15 yl)metl^l)amiiiDXdmiethyi£miiiD)mfitl^kiie)-N-methylii^thaiuiniiittxm;, 

4-(2,4-difluDiDphjei^rl)-l 0-methyl-7-((metl^l5ulfD]^l)metl^rl)-3-(3-oHD-3-(piper.3Em-1-

yl)pmpyl)-3,4-dihydiD- IH-1,4,10-triasadib eirao [cd^]analen-11(10H)-atije; 

3-(4-(2,4-difluoiDpheiiyl)- 10-meti^l-7-((methylsulfanyl)mfithyl)-11 -omo-3,4,10^ 11 -

tetral^dno- IH-1,4,10-tmmdibeiiHo[cdJQaHiljen-3-yl)-N-(pipeiidiiv4-yl](piDpanaraide; 

20 4-(4-(2,4-diflaDiDphei^rl)- 10-metl^l-7-((methyl5ulfonyl)mjetl^rl)-11 -omo-34,10,11 -

tetral^dro- IH-1,4,10-tiiasdibeii3o[cd,f]aHalen-3-yl)biiUiie- 1,2-diyl diacetate; 

metl^l S(4-(2,4-diflajoiDphei^rl)-10-methyl-7-((metl^rl5iilJbi^rl)metl^rl)-l I-QKO-

3,4,10,11-tetrahydro- IH-1,4,10-tnaeadibenaD [al,flaHulen-3-yl)peiitaiioate; 

tert-butyl (2-(((4-(2,4-difluanophenyl)-l 0-metl^l-7-((methyl^lfonyl)methyl)-11 -OKD-

25 3,4,10,1 l-tetrahyd]^lH-l,4,10-trijEadibe]™[al,:QaHdfin-3-yl)met]^l)aii™o)-2-

o JGO et hyl): sib diuite; 

4-(2,4-difluDraphei^rl)-3-(6-hydroxyheKyl)-10-methyi-7-((mjetl^rl5ul£bi^rl)metl^rl)-3,4-

dil^dro- IH-1,4,10-triaEadibeii3o[cd,f]aHalen-11(10H)-one; 

N-((4-(2,4-diflLioiDphiei^rl)-10- nt thyl- 7- ((me thybult o iiyl)me thyl)- 1 l-amo-34,10^ 11 -

30 tetral^dro- IH-1,4,1O-tmsdibeiiao [cd,QaHulfin-3-yl)methyl)beiiEamidje; 

1-((4-(2,4-difkaraphenyl)- 10-metl^l-7-((methylsTilfanyl)methyl)-11 -OMO-3,4, 10,11-

tetrahydio- IH-1,4,10-tmsdibeiiao [cd,f]aHalen-3-yl)methyl)-3-phenyliirea; 

2-anitio-N-((4-(2,4-diflajoiDphei^l)-l 0-methyl-7-((methyl5ulfo(tiyl)methyl)-l 1-OHO-

3,4,10,1 1-tetrahydro- IH-1,4,10-tri JEadJbei™ [cd,flaHuLen-3-yl)metl^l)aaetartiide; 
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4-(2,4-difTuo raphe i^rl)-3-(3J4-dil^idraK^jntyl)-10-itie thyl-7-((metl^rlsulfbi^rl)nietl^rl)-

3,4-dil^diD-l H-1,4, 10-tmsadib eiEo[cd,f]aHilert-11(1 QH)-anje; 

4-(2,4-difluDiDplifii^rl)-10-methyi-7-((mjetl^rl5ul£ii^rl)nietl^rl)-l l-axo-3,4,10,11-

tetrahydro- IH-1,4,1O-tmsdibenao [cd,QaHulerie-3-caibo:£imijde; 

5 4-(2,4-difluDmpher^l)-3-(3-hydiDKypriqpyl)-10 -me thyl-7 -( (ire thyls ulfanyl) ms thyl) -

3,4-dil^dio-l H-1,4, 10-tmsadib eiraotcd^araileiv 11(1 0H)-atije; 

4-(2,4-difTuo ID phe i^l) -10-me thyl-7-((me tl^bu lib i^l) me tl^l)-3-( 3-p he no xypro pyl)-

3,4-dil^diD-l H-1,4, 10-tmsadib eiEo[cd,f]amalen-11(1 QH)-anje; 

(S )-4-(2,4-difluiOiaphei^rl)-l 0-methyl-7-((metl^rl5ulJbr^rl)metl^rl)-3-(3-

10 phenoirypiDpyrl)-34-dil^idiio-1H-1,4,10-tnasalib eiiHo[cd,f]aHalen-11(10H)-oiie; 

CR)-4-(2,4-difliiQraphenyl)-10-methyl-7-((metl^rl5ul£ii^rl)methyl)-3-(3-

phenoKypropyl)-34-dihyidrQ-1H-1,4,10-triasadib enao[cd,f]aHalen-11(10H)-one; 

4-(4-chLoaiqphenyl)- 10-mfiti^,l-2-((4-methylpiperaEm- l-yl)metl^,l)-34-dil^dro- 1H-

1,4,10-tnasadib enao[cd,f]aHulen-11(10H)-caie; 

15 4-(2,4-diflioiDphiei^rl)-3-(3-methaKypiiqpyl)-l 0-methyl-?-((metl^rl5ulfoi^rl)metl^rl)-

3,4-dil^dio-l H-1,4,10-tmsadib eirao[cd,f]aHaleiir 11(10H)-atije; 

4- (2,4- difluo 10 phe iiyl) -3 4 3- e tic :iypro pyl)- 10 -me thyl- 7- (( methylsulfanyi) met hyl)- 3,4 -

dihydio- IH-1,4,10-tmEadibeiiao[cd,f]aHaleii-11(10H)-one; 

4-i5obntyl- l0-mettyl-7-((me1hyl5iilfonyl)methyi)-3,4-dil^diio- IH-1,4,10-

20 triasadibeiiBo[cd,f]aHulen-ll(10H)-oiie; 

4-(( 1 - e thylp ipe ridin-3 -y 1) itie thyl) - 10-methyl-7-((metl^rl5ulfoi^rl)metl^rl)-3,4-dihydiD-

1 H-1,4,10-triasadib eiEo[cd,f]aHulen-11(1 OH)-ore; 

10-metl^rl-7-((methyl5ulfQnyl)methyi)-4-(tietral^dno-2H-pyranr4-yi)-3,4-dil^dno-lH-

1,4, 10-tmsadib enao[cd7f]aHulen-11(10H)-ane; 

25 4- ((2,2-d mt thyite trahydno- 2 H- p yr-itv 4- >4) methyl)- 10-methyl-7-

((metl^'l5ulibi^'l)metl^,l)-3,4-dihydiD-l H-1,4,10-tnasadib eiEO [cd,f]aaileiir 11 (10H)-aiiie; 

4-(4-ethax^ntan-2-yl)-l 0-methyl-7-((metl^rl5nlfbi^rl)metl^rl)-3,4-dihydiD-l H-1,4,10-

triasadib enao[cd,f)aHulen-11(1 OH)-ore; 

N-(2-cyaiuoetl^rl) 4-(2,4-diflLioiDphjei^rl)-1 0- me thyl- 7- (( met hyljulfo iTyl)me tlr^lV 11-

30 OMO-3,4, 10,1l-tetral^dn> IH-1,4,10-ttiaeadibeiiao [cd,QaHulfiiifi-3-caifcojt£mide; 

methyl 2-(4-(2,4-difloDiDphei^rl)-10-methyl-7-((metl^rl5ulibr^rl)metl^rl)-l l-o:n> 

3,4,10,11-tetrahydro- IH-1,4,10-tri JEadibei™ [cd,f]aHaleiie-3-carboKimido)acetate; 

4-(2,4-difTuoiDpheriyl)-l 0-methyi-7-((met]^l5ulfibi^l)methyl)-l 1-OKO-N-phenjethyl-

3,4,10,11-tetohydro- IH-1,4,10-tnasadJberEO [j: d i] asule ne- 3 -c arb o xainid e; 
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N-Wtyl-4-(2,4-difluoiDpliei^rl)- 10-metl^l-7-((mert l^lsulfo^ljmjetl^l)-11 -OKO-

3,4,10,11-tetrahydio- IH-1,4,10-tnasadibeiHO [cd,flasLiljeiie-3-caiboK£mide; 

N-cycloheMyl-4-(^4-difluo]^henyl)-10-metl^rl-7-((methyl5u.lfanyi)melh;yl)-l 1-OMO-

3,4,10,11-tetrahydro- IH-1,4,10-tnasadiberEO [cd,flaHdjeiig-3-caiboxaimde; 

5 N-b eii^-4-(^4-difluarqpheii;yl)- 10-met]^l-7-((methylsulfQri.yl)methyl)-11 -OMO-

3,4, 10,1l-tebahydio- IH-1,4,10-tnasadiberEO [cd,f]aaileiie-3-caib OMairade; 

4-(2,4-difluoiDphei^l)-l 0-methyl-7-((mjet]^rl5ul£bi^rl)metl^rl)-l 1-OKO-N-(3-

phei^rlpiopyl)-34,l 0, l 1-tettahydio- IH-1,4,10-tnasadib eirao [cd^]aailene-3-caib CKairade; 

4-(2,4-difTuioiDpher^rl)-N-isobutyl- 10-miet]^l-7-((methyl;ulfonyl)methyl)-11 -OMO-

10 3,4,10,11-tetrahydro- IH-1,4,1O-tnasadiberEO [cd,flaHuleii]e-3-caiboxamide; 

4-(2,4-difluDiDphei^rl)-N-C2-l^diiaKyetl^rl)-l 0-methyl-7-CCitietl^rl5ul£ii^rl)nietl^rl)-l 1-

OMO-3,4, 10,11-tetrahydro- IH-1,4,1O-trisEadibeiiao [cd,QaHulerie-3-caiboMaimde; 

4-(2,4-difTuoiDphjei^l)-10-methyi-7-((mfitl^,l5ulfci^,l)me,ti^Fl)-N-(oKa3ol-4-yhriethyl)-

1 1-QKO- 31,4,1 Ol. 1l-tebahydio- IH-1,4,lO-tnasadib ensu [cd,f]aaileiie-3-caib oxartiide; 

15 N-(cycloprqpylrnel]ayl)-4-(^4-difluariaphenyl)-10-met]^l-7-((irathylsulfonyi)methyl)-

1 I-OKO-34,1 0, 1l-tebahydio- IH-1,4, lO-taasadib eirao [cd£]aaileiie-3-caib OKamide; 

4-(2,4-difTuorophei^l)-N-(2-hydiEKy-2-methylpropyl)-10-mjethyl-7-

((rretl^l5ulibriyl)methyl)-l 1-OKO-3,4,1 0, 11-tettahydiD- IH-1,4,10-tnasadib errao [cd^aHulerie-

3-carboKamidje; 

30 4-(2,4-difTuorophei^l)-H-(l-(hydro xymethyl)cycloprapyl)-10-rnjetl^rl-7-

((metl^rl5ulibi^rl)metl^rl)-l 1-OKO-3,4,1 Q, 1l-tetrahydio- IH-1,4,10-tnasadib errao [cd^aHulerie-

3-caiboKamidje; 

4-(2,4-difluo raphe i^l)-10-me thyi-N-(l-metric yclo prop yl)-7-

((:metl^l5ulibi^l)methyl)-l 1-OKO-3,4,10,1l-tetrahydio-l H-1,4,10-tnasadib errao [cd,f]aaileiie-

25 3-caiboMainide;, 

4-(2,4-difTuDiophjei^'l)-l 0-methyl-7-((me1]^l5ulfc]^l)me,ti^'l)-l 1-CKO-N-(4-

phei^rIbntyl)-3|J4,l Q, 11 -tetiahydiD-1 H-1,4, 10-triasadib errao [cd,f]aEuleiie-3-caib auaimde; 

4-(3,3-dirtietl^Ibutattayl)-5,7-difTiiaro- 10-metl^rl-3|J4-dihydro- IH-1,4,10-

triaaadib enHo[cd,f]aHulen-11(1OH)-ore; 

30 tert-butyl ((trans )-4-( 10-meil^rl-7-(me-tl^rl5ulfbr^rl)-11 -CKO- 10,11-dil^dro- IH-1,4,10-

triasadib enao[cd,flaHukn-4(3H)-yl)cyclQheMyl)caibamate; 

4-((traiis)-4-ainiiijocycloheMyl)- 10-metl^l-7-(met%lsulfor^l)-3,4-dihydro- IH-1,4,10-

triazadib enHo[cd,f)aHakn-11(1 OH)-ore; 
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4-(cydopiDpyl5ulibi^4)-1O-methyi-7-((met]^l5ulf0i^l)mjetl^rl)-3,4-dil^idtTo-l H-1,4,10-

triaaadib enHo[cd,f]aHulen-11(1 QH)-one; 

ethyl 5,7-difluoiD-l D-metl^l-l 1-QKO- 10,11 -dil^dro-1 H-1,4,10-

triasadib enao[cd,flaHuleiije-4(3H)-caiti0KyUte; 

5 4-(2,4-difluoropheriyl)-l 0-methyl-3-(3-(metl^laiHmjo)piDpyl)-7-

((irettyl5ulibi^l)metl^l)-3,4-dihydiD-l H-1,4, lO-tnas&dib eiEO [cd^aaileiv 11 (10H)-aiiie; 

4-(2,4-difTuo lie i^l)-3-( 3-( diiiie tl^lamiiiD) prop yl)-10-me tl^l-7-

((metl^l5ulibi^l)metl^l)-3J4-dih.yd JD-1 H-1,4,10-tnasadib eiEO [cd^]aailen-11 (10H)-anie; 

4- (4 -1: hlorop It nyl) - 10-mfitl^l-2-((4-methylpiperazm- l-yljmetl^l)-?-

10 ((meil^rl5ulJbi^rl)meil^rl)-3,4-diliydiD-l H-1,4, lO-tnasadib eirao [cd^]aaileiir 11 (lOH^caie; 

2-(4-(4-fluoraphje:nyl)-l 0-me thyl-11 -coto-3,4, 10,11 -tfitrahydiu-1 H-1,4,10-

triasadib emm[cd,f]amlm-7-yl)acetariit]ilje; 

4-(2,2-dimettyl-3-(pyriDlidiii- 1-yl) propyl)- 10 - ire thyl- 7- ((met hyljuJib iiyl)me thyl)- 3,4 -

dil^dro- IH-1,4,10-triaEadibeii3o[cd,f]aHalen-11(10H)-one; 

15 2-(3-( 10-methyl-7-((metl^rl5ulfoi^rl)metl^rl)-1 1-axo- 10,11-dil^dro- IH-1,4,10-

tiiasadibeH2o[cd,f]amlm-4(3H)-yl)pyuialidm-l-yl)acetic acid; 

10-metl^l-7-((methyl5ulfanyl)methyl)-4-(2-metl^ltetra]aydmfiir.aiv3-yI)-3,4-dihydiio-

1 H-1,4,10-triasadib eiEo[cd,f]aHulen-11(1 OH)-cut; 

10-met 1^14-( 1 -metl^lpipeiidiiv4-yl)-7-((metl^l5ulfci^'l)me,ti^'l)-3,4-dihydiD-l H-

20 l,4,10-triasadibeiiao[cd,f]aHulen-ll(10H)-aiie; 

10-metl^rl-7-((methyl5ulfonyl)methyi)-4-(tetral^idno-2H-pyraii-3-yi)-3|,4-dil^idno-lH-

1,4,lO-tmsadib enHo[cd,f]aHilen-11(1 OH)-ore; 

4-(( l-i5opropylpipeiidm-4-yl)mjethyl)-10 - ire thyl- 7- ((ire thyl sulfanyl) met hyl)- 3,4 -

dihydro- IH-1,4,10-triasadibeiiao[cd,f]aHaleii-11(10H)-one; 

25 10-methyl-7-((methyl5ulfanyl)methyl)-4-(l -( 2 -o HD te tiahyd 10 in ian-3 - >4) e tlr^lj -3,4 -

dil^dro- IH-1,4,10-triaEadibeii3o[cd,f]aHulen-11(10H)-one; 

4-(l - itie tho Hyprap ELtv 2- ylV 10 - ire thyl- 7- ((methyL^ilibiiiyl)me thyl)- 3,4 -d lhydio-1H-

1,4,10-tnasadib enao[cd,f]aHulen-11(10H)-are; 

4-(4-methDKybutan-2-yl)- lO-metl^l-7-((methylsulf0nyl)methyl)-34-dil^dio- 1H-

30 l^jlO-tmsadibeaiHotcdjfTaHaljeri-lltlOHJ-Qiie; 

10-methyl-4-( 1 -me thylpyiiolid in-3 -y 1) -7 4 (ire thylsu lib nyl) ire thyl) -3,4- dihyd 10 - 1H-

1,4,10-tmsadib enao[cd7f]aHulen-11(10H)-ane; 

10- met Ir^l-T -((ire thylsn libnyl) ire thyl) - 4- (1 - (te tiahydio- 2 H- pyrait- 4- >4) e thyl) -3,4 -

dil^dro- IH-1,4,10-triaEadibeii3o[cd,f]aHulen-11(10H)-one; 
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10- methyl4 -(1 -me thyl-Eize p ait 4- yl) -7- ((me fliylsulfo riyljme thyl)- 3,4 -d lhyiito-1H-

1,4,10-triasadib enHo[cd,f]aHilen-11(1 OH)-OIK ; 

4-(l -ethylpiperidin-3-yl)- lO-metl^l-7-((methyi;ulforiyi)methyl)-3,4-dil^dr0- 1H-

1,4,10-triasadib enao[cd7f]aHulen-11(10H)-ane; 

5 10- met hyl-7 -( (ire thylsu lfonyl) nt thyl) - 4- (2 - (te trahydio- 2 H- pyraiv 4- yl) e thyl) -3,4 -

dil^dro- IH-1,4,10-triasadiben3o[cd,f]aHulen-11(10H)-one; 

4-(l 0-methyl-7-((metl^rl5ul£bi^rl)metl^rl)-l 1-OKO- 10,11 -dil^dro- 1 H-1,4,10-

triasadib enHo[cd,f]aHikn-4(3H)-yrl)ten3Jiiitiilie; 

4- (4 -c lilorop It nyl) -10 -me thy 1-7 -( ( nt thy!; ulfonyl) nt thyl) - 2- (moip ho lino nt thy!) -3,4-

10 dil^dro- IH-1,4,10-triaEadibeiiao[cd,f]aHaleii-11(10H)-one; 

N-etl^rl-4-(4-fhiQKjphenyl)- 10-methyl-7-((methyl^lfo<nyl)methyl)-11 -OMO-3,4, 10,11-

tetrahydro- IH-1,4,10-triasdibenaD [cd^aHulene^-caibojtamide; 

5-<yclopropyl-4-(2,4-difluo]rapher^Fl)-10-methyl-7-((me11^,l5iilfbi^,l)me11^1)-3,4-

dil^dro- IH-1,4,10-triaEadiben3o[cd,f]aHalen-11(10H)-one; 

15 tert-butyl (4-(10-methyl-7-((methyl5ulfoi^l)methyi)-ll-OMO-lG^ll-dihydiD-lH-l,4,10-

triasadib en2o[cd,f]aHulen-4(3H)-yl)cyclolijeMyl)carbamate; 

tert-butyl ((trans )-4-( 10-metl^l-7-((methyl;Tilfonyl)methyI)-11 -OMO- 10,11-dihydro- 1H-

1,4,10-triasadib enao[cdJf]aHilen-4(3H)-yl)cycloheKyl)cailiairiate; 

4-(4-chLoaiaphenyl)- 10-metl^l-7-((ntthyl;iilfoM.yl)methyl)-34-dil^dro- IH-1,4,10-

20 triasadibenBo[cd,f]aHulen-ll(10H)-oit; 

4-(4-chLaKjphenyl)- 10-met]^l-7-((rttthyl;ulfoiiyl)methyl)-11 -OMO-3,4, 10,11-

tetral^dio- IH-1,4,10-tiiasdibenaD [cd,f]aailienie-2-caitonitiilie; 

4-(2,4-difluomphei^rl)-3-(l^diDMyTtietl^rl)-10-methyl-7-((metl^rl5ulfbi^rl)metl^rl)-3,4-

dihydro- IH-1,4,10-triasadibenao[cd,f]aHalen-11(10H)-one; 

25 4-(4-chlarophenyl)- 10-methyl-l 1-OKO-3,4, 10,1 1-tetrahydio- IH-1,4,10-

triasadib ensc [c d, fossil lene -2 - cart o iii tiile; 

4-(2,4-difluoiDphjei^rl)-H-etl^rl-l 0-methyl-7-((metl^rl5ulfbi^rl)metl^rl)-l 1-OKO-

3,4,10,1 l-tetrahydro- IH-1,4,10-tnasadiberEo [cd,flaaLilenie-2-carb0xainide; 

4- (4 -c yano pit nyl) - N -e thyl-10 - nt thyl- 7- ((met IvLnjlfDny'l'tine thyl)-11 -CKO-3,4, 10,11-

30 tetral^idn>lH-1,4,10-triasdibenaDtcdjfjaHalenje^-carboKamidfi; 

(S )-2-((4-(2,4-difluorophenyl)- 10-met%l-7-((methyi^lfonyl)methyl)-11 -OMO-

3,4, 10,11-tetrahydio- IH-1,4,10-tn JEadibei™ [od,flaHiiljen-3-yl)met]^l)iscdndolLrije- 1,3-dione; 

(R) - 2- ((4 -( 2,4 -d iflio io phe nyl)- 10 - nt thyl- 7- ((metliyljill onylj methyl)- 11 -OMO-

3,4, 10,1 l-tetrahydro- IH-1,4,10-tri JEadJberm [oi,flaHuLen-3-yl)metl^l)isaindjoliiije- 1,3-diatie; 
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4-(2,4-difluoiDphjei^l)-l 0-methyl-7-((mjetl^rlsul£bi^rl)me-li9rl)-l I-OKO-3,4,10,1 1-

tetral^dio- IH-1,4,1O-tiiasdibeiiaD [cd,f]ssalenje-5-caiboriittiLe; 

10-mert:l^l-7-((melhyl5ulfonyl)methyi)-4-(jyrid:mr2-yl)-3,4-d:il^diio- IH-1,4,10-

triasadib enao[cd,flaHulen-11(10H)-one; 

5 ethyl 4-(2,4-diflwoiDphei^l)-10-met]^l-7-((me^yl5iilfanyl)meth7l)-ll-oHo-3,4,10,ll-

tetral^dno- IH-1,4,1O-triaeadibeiiaD [od,QaHilenje-2-caiboKylate; 

4-(2,4-difluoiDphjei^l)-l 0-methyl-7-((metl^rlsul£bi^rl)me-li9rl)-l I-OKO-3,4,10,1 1-

tetral^dio- IH-1,4,10-tnazadibeiia:' [cd,Qaauleiiie-2-caibo:ianiidie; 

4-(2,4-difluoiDphier^rl)-l 0-methyl-7-((metl^rl5uI£oi^rl)me-li^rl)-l I-OKO-3,4,10^1 1-

10 tetral^dro- IH-1,4,1O-tnasdibeiiaD [cd,f]aHalfinje-2-cirbonitnle; 

10-metl^l-7-((methyl5Tilfonyl)methyl)-4-P,4,5-tiTmethaKypher^rl)-3,4-dihydiD-lH-

1,4, 10-tmsadib enao[cd,f]aHalen-11(10H)-ane; 

4-(4-artiiriDcycloheKyl)-l 0-me1hyl-7-((mjei]^l5ulfbi^'l)me1l^'l)-3,4-dihydiD-l H-1,4,10-

triasadib enBo[cd,f]aHule<n-11(10H)-oiie; 

15 4-(3^-difluoiDpyiidiii-2-7l)-10-methyl-7-((metl^rl5ulJbr^rl)metl^rl)-3,4-dihydiD-lH-

1,4,10-tmsadib eaiHo[cd,f]aHaleri-11(1 OH)-DIE ; 

4-(2,4-difluoiDphei^rl)-10-methyl-7-((mjetl^rl5ul£ii^rl)metl^rl)-3-pheiiyl-3,4-dil^idiio-

1 H-1,4,10-triasadib eiEo[cd,f]aHulen-11(10H)-one; 

(R)-4-(^4-difTuanqphei^'l)-10-methyl-7-((metl^'ljulfci^'l)me,lhyl)-3-pheiiyl-3,4-

20 dil^diio-lH-l,4,10-triaEailibeii3o[cd,f]aHalen-ll(10H)-oiie; 

(S )-4-(2,4-diflaoiiaplier^rl)-l 0-methyl-7-((metl^rl5ulJbi^rl)metl^rl)-3-phenyl-3|,4-

dil^dio- IH-1,4,10-tiiasadibeiiao[cd,f]aHaleii-11(10H)-one; 

4-(2,4-difluomphei^rl)-l 0-methyl-7-((mei]^l5ulib]^l)meti^l)-3-(naphihaleiir 1-75-3,4-

dihydro- IH-1,4,10-tmsadibeiiao[cd,f]aHaleii-11(10H)-one; 

25 4-(2,4-difTuoiDpher^l)-(3,3-*H1)-10-mjetl^l-7-((methyl5-ulfonyl)methyl)-3,4-dil^dio-

1 H-1,4,10-tmsadib eirao[cd,f]aHilen-11(1OH)-one; 

4-(2,4-diflao ID phe i^l) -10-me thyl-7-((me tl^bu lib i^l) me tl^l)-3-rue op e nt7l-3,4-

dil^dro- IH-1,4,10-triaEadibeii3o[cd,f]aHalen-11(10H)-one; 

4-(2,4-difluoiophier^rl)-l 0-methyl-7-((mietl^rl5uI£bi^rl)metl^rl)-3-(( 1-ooiais oiiidoliii-2-

30 yl)metl^rl)-3,4-dihydiD-l H-1,4, lO-itiasadib erEo[cd,f]aailenr 11(10H)-one; 

4-(2,4-difluoiDphei^rl)-3-(2,6-dimethoKyphei^rl)-10-methyl-7-

((:metl^l5ulibi^l)met]^l)-3,4-dihyd:iD-l H-1,4,10-tnasadib SIEO [cd^aailenr 11 (10H)-orie; 

4-(2,4-difluoiDpher^l)-3-(3,5-dimethoK7pher^l)-10-methyl-7-

((mett^'l5ulibi^'l)metl^,l)-3,4-dihydiD-l H-1,4, 10-tnasadib eiEO [cd^aaileiv 11 (10H)-aiiie; 
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4-(2,4-difluoiDphjei^l)-l 0-methyl-7-((:met]^l5ul£bi^rl)nttl^rl)-l I-OKO-3,4,10,1 1-

tetral^dio- IH-1,4,1O-tiiasdibeiiaD [cd,Qaaoleiiie-5-caitoKaniijdie; 

4-(^,4-difluDiDphfii^rl)-N,10-dime-tliyl-7-((nieil^rl5ulfbi^rl)iiieiliyl)-l I-OHD-3,4, 10,11-

tetrahydro- IH-1,4,1O-tnaeadibeiiaD [od,QaHulerLe-5-caibo:«itiide; 

5 4-(2,4-difluDiDpher^l)-N,N, 10-tiimethyl-7-((]iiet%lsulfb:i^l):methyl)-l l-axo-3,4,10,11-

tetral^dno- IH-1,4,1O-triaeadibeiiaD [oi,QaHulene-5-caib0j«itiide; 

H-(4-(l O-metl^l^-^metl^l^lfoi^lJiiiethyl)-1 1-ono-l Q, 11 -dihydio-l H-1,4,10-

triaaadib enHo[cd,f]aHikn-4(3H)-yl)cyclolieKyl)aicetimijde; 

lO-metl^l-7-((iiiethyl^lf0nyl)methyi)-4-(pyiidiii-3-yl)-34-dil^dio- IH-1,4,10-

10 tidazadibeii2o[cd,f]aHulen-ll(10(H)-oiie; 

4-(5-chlai^yridiii-2-yI)- 10-:metl^l-7-((]iiethyl;TilfQnyl):mjert]^)-3,4-dihydiio- 1H-

1,4,10-tmsadib enBo[cd7f]aHulen-11(10H)-one; 

4-(l H -mdaso 1-5 -yl) -10- nt thyl- 7- ((rafi thybu Ho nyl) nt thyl) -3,4 - dihyd io -1 H-1,4,10-

triasadib enBo[cd,f]aHulem-11(1 OH)-ID it; 

15 4-beiEyl- lO-metl^l^-ftine thyi^lfoi^l)methyi)-34-dihydio- IH-1,4,10-

ttiasadib enHo[cd,f]aailen-11(1 QH)-oit; 

10-met 1^-1-7-((:methyi5Tilfanyl)methyi)-4-(pyrii™din-5-yl)-3,4-dihydiD-l H-1,4,10-

triasadib enHo[cd,f]aHulen-11(10H)-oit; 

10-methyl-7-((me1]^l5ulfc]^l)tt^ti^l)-4-(pyiidin-2-yhiie1hyl)-34-dil^dro- 1H-

20 l,4,10-tnasadibeii3o[cd,f]aHale!n-ll(10H)-Qit; 

10-ntthyi-7-((mjetl^rbul£bi^rl)mjetl^rl)-4-(pyridaELti-3-ylmethyi)-3,4-dihydiD- 1H-

1,4,10-tmsadib enHo[cd,f]aaikn-11(1 OHj-oit; 

(5 )4-(2,4-difluoiDphei^r5- 10-metl^l-7-((methyl5ulfanyl)methyi)-3-((2-o impyiidm-

1 (2H)-yl)metl^l)-3,4-dihydiT0-l H-1,4,10-tnasadib enHo[cd,f]asulen-11(10H)-one; 

25 (R)-4-(2,4-diflw0mphfiiiyl)-10 - nt thyl- 7- ((me^ylsulfariyl)mje thyl)- 3- ((2- ox opyiniLti-

1 (2H)-yl)mje,li^'l)-3,4-dil^diio-l H-1,4,10-tmsadib eiiHo[cd,f]aHulen-11(10H)-one; 

10-methyi-7-((met]^l5ulfoi^l)mjetl^l)-4-(5-(tiifluca?ametl^rl)pyridm-2-yl)-3l,4-

dil^dro- IH-1,4,10-tiiaEadibeii3o[cd,f]aHalen-11(10H)-oit; 

4 -( 2- flio ID pyii din-4 -yl) -10- nt thyl- 7- (I'me thybu Ho nyl) nt thyl) -3,4 - dihyd ID -1H-

30 l^lO-tmsadibeiiEotcd^fTaHulen-llQOHJ-aiie; 

10-methyi-4-((l -methyl-1H - pyr.ELSul- 3 -yl) nt thyl) -7 4 (nt thyisu h onyl) nt thyl) - 3,4-

dihydio- IH-1,4,10-triaEadibeiiao[cd,f]aHaleii-11(1 0H)-OIE ; 

4-(6-methaKypy]^iiv2-yl)-10-met]^l-7-((methyl5iilfariyl)methyl)-34-dihydrQ-lH-

1,4,10-tmsadib eiiHo[cdJf]aHilen-11(10H)-oit; 
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4-(2,2-dimethyl- 3- mDrpholiriqp ID pyl)-10-me thyl-7-((metl^rlsu lib i^ljme ttyl)-3,4-

dil^dio- IH-1,4,10-triasadiberi3o[cd,f]aHaleii-11(1 QH)-one; 

4-(5-fluoiDpyTimidiiv2-yl)-10-met]^l-7-((methyl5iilfanyl)methyl)-3,4-d:il^dro-lH-

1,4,10-triasadib enao[cd,f]aHulen-11(1 QH)-ane; 

5 1 0-methyl-7-((metl^l5ulibi^l)met]^l)-4-(pyTimid:irir4-yl)-3,4-d:ihydro- IH-1,4,10-

triasadib eti3o[cd,f]aHilen-11(10H)-oiie; 

4-(2-(3-(dimethylamiiiD)prapaKy)beii^rl)-10-methyl-7-((metl^rl5ulibi^rl)metl^rl)-3,4-

dil^dio- IH-1,4,10-triasadiberi3o[cd,f]aHaleii-11(1 QH)-one; 

2-( 10-metl^rl-7-((methyl5Tilfonyl)mieth7l)-11 -OHO- 10,11-dihydro- IH-1,4,10-

10 tiiaaadibarao[cd,f]aHulen-4(3H)-yl)-2-phenylacetaiiitrile; 

2-(2-((l 0-rrethyl-7-((metl^l5ulibi^l)methyl)-l 1-ooto- 10,11 -dihydro-l H-1,4,10-

triasadib enm[cd,f]amlm-4(3H)-yl)methyl)pheiiDHy)acetamide; 

4-(^4-difhiorophenyl)- lO-meti^l-7-((methyl5iilf0nyl)mje1hyl)-11 -OMO-3,4, 10,11-

tetral^dro- IH-1,4,10-tiiasdibeiiaD [cd,f]aHulerie-2-caib0iiylic acid; 

15 10- nt thyl- 7- ((me thybu Fo nyl)me thyl)- 4 -( 2- ( pyiid uv 2- ylme thorn yTb e nsylj -3,4-

dil^dro- IH-1,4,10-tnasadibeiiao[cd,f]aHaleii-11(10H)-one; 

(R)-7-(ethyi5ulfonyl)-l 0-methyl-4-( l-phei^letl^l)-3,4-dihydiio-l H-1,4,10-

triasadib enHo[cd,f]aHulen-11(10H)-one; 

10-methyi-4-(pyrudiiir2-yl)-7-(pyTtiQlidmr 1 -yl5Tilfbi^,l)-3,4-ditydiio-l H-1,4,51, 10-

20 tetri3Gadiberm[cd,f]aHLiljen-l l(10H)-one; 

(S )-7-(etl^rl5iilibr^rl)-l 0-methyl-4-( l-pher^rletl^rl)-34-dil^diio-1H-1,4,10-

triaaadib enHo[cd,f]aHulen-11(1 QH)-one; 

(Rj-methyl 3- (4 - (2,4 - diflao io phe nyl)- 10- nt thyl- 7- ((me thyliul to nyl)me thy!)-11 - ox o-

3,4,10,1 l-tetrahydro- IH-1,4,1O-tnaeadibenaD [cd,flaaLiljen-3-yl)prapaiiDate; 

25 (S )-methyl 3 -( 4 42,4 -d ifhio ID phenyl)- 10 - nt thyl- 7- (( nt thylsulforiyl) met hyl)- 11 -OMO-

3,4, 10,1 l-tetrahydro- IH-1,4,10-trijEadJberm [cd,flaHulen-3-yl)prqpaiiDate; 

4 42,4 -d lfti oro phenyl) - 10-nietlTyl-2-(l -metl^l-1H - pyraaol- 4 -yIV 7 4 nt thyb ulfonyl) -

3,4-dil^dio-l H-1,4,10-tnasadib eirao[cd,f]amalen-11(10H)-caie; 

4-(4-chloropher^rl)-l 0-methyl-2-( 1-methyl-1 H-pyraml-4-yl)-7-(metl^rlsul£br^rl)-3,4-

30 dil^dro-lH-l,4,10-tiiaEadibeiiao[cd,f]aHaleii-ll(10H)-oiie; 

(R)-N-etl^l-7-(ethyl5iilfanyl)- 10-methyl-1 1-QKO-4-( l-phenylprapyl)-3,4,10,11 -

tetrahydro- IH-1,4,10-triasdiberiaD [cd,f]aHolerije-2-caiboMamide; 

10-me thyl-2-( 1-methyl-lH-pyrjBol-4-yl)-7-(( methyls ulfonyl)methyl)-4-(pyiidmr 2-

yl)-3,4-dil^dro-1 H-1,4, 10-triaaadib etiBo[cd,f]aailen-11(10H)-ore; 
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10-methyl-2-( 1-methyl-1H - pyiaso 1-4 - yl) -7 - (methylsulfony 1)- 4- p It nyl-3,4- dihyd. ro-

1 H-1,4,10-triasadib erEo[cd,f]aHulen-11(1 OH)-one; 

10-methyl-2-( 1-methyl-1H - pyiasci 1-4 - yl) -7 - (me thylsultb nyl)- 4- (pyrid itv 2 -yl)- 3,4 -

dihydro- IH-1,4,10-triasdiben3o[cd,f]aHalen-l 1( 10H)-one; arid 4-(4-fluorophenyl)-l 0-

5 methyl-2-( 1 -me thyl-1H -p yrasol- 4- ylV 7- ((me thylsu lib nyl) nt thyl) -3,4- dihyd ro -1 H-1,4,10-

triasadib en3o[cd,f]aHilen-11(10H)-one; 

or pharmaceutically acceptable salts thereof. 

Compounds of formila I canb e used in the form of pharmaceuticalLy acceptab le salts. 

Tit phias e ''pharmaceutically acceptab le s alf' means those salts which are, within the scope 

10 of sound medical judgement suitable for use in contact with the tissues oflnmans and lower 

animals without undue toxicity, irritation alleigic response and the like and are 

commensurate with a re as o nab le b enefit/ris k ratio. 

Pharmaceutically acceptable salts have been de; crib ed in S . M. Berge et al. J. 

Pharmaceutical S mences, 1977, 66: 1-19. 

15 Compounds of formila (I) may contain either a basic or an acidic functionality, or 

b oth, and canbe converted to a pharmaceutically acceptable sail, when des ired, b y us ing a 

suitable acid or base. Hie salts maybe prepared in situ during the final isolation and 

purification of the compounds of the invention. 

Examples of acid addition salt; include, butane not limited to acetate, adipate, 

20 alginate, citrate, aspartate, beiraoate, b erraene sulfonate, bisulfate, butyiate, camphorate, 

carnphoisulfonate, digluconate, glycerophosphate, hemisulfate, heptanoate, hexanoate, 

fumarate, l^drochloride, l^drob romide, hydroiodide, 2-l^lraKyethansulforiate (isothionate), 

lactate, malata, maleate, methanesulibnate, nicotinate, 2-napMhalenesulfonate, oxalate, 

palmitoata, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate, 

25 tartrate, thiocyandle, pho; phatie, glutamate, b icaib onate, p-tolueriesulfonate and undecanoate. 

Also, the basic nitrogen-containing groups canbe quaterraaed with such agent; as lower alkyl 

halides such as, but not limited to, methyl, etl^l, propyl, and butyl chlorides, bromide; and 

iodides; dialkyl sulfates like dimethyl, diethyl, dibutyl and diait^l sulfate;; long chain halides 

such as, but not limited to, decyl, laouryl, rr^ristyl and stearyl chlorides, bromide; and iodides; 

30 aryialkyl halides like bensyl arid phenetl^'l bromides arid othee. Water or oil-soluble or 

dis per sib le products are thereby 6b tained. Examples of acids which may b e employed to 

form pharmaceutically acceptable acid addition salts include such inorganic acids as 

hydrochloric acid, hydrobromic acid, sulfuric acid, and phosphoric acid arid such organic 
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acids as acetic acid, fumaric acid, maleic acid, ^-methyibeiranjesulfonic acid, succinic acid 

and citric acid. 

Bas ic addition salts may be prepared in situ during tlie final isolation and purification 

of compounds of this inventionby reacting a caiboxylic acid-containing moiety with a 

5 suitable b as e such as, but not limited to, the hydroxide, caibonate orb icaib onate of a 

pharmajceutically acceptab le metal cation or with ammonia or an organic primaiy, s econdaiy 

or tertiaty amine. Pharmaceutically acceptab le s alts include, but are not limited to, cations 

based on alkali metals or alkaline earth metals such as, but not limited to, lithium, sodium, 

potass ium, calcium, magnesium and aluminum s alts and the like and nontoxic quaternary 

10 ammonia and amine cations including ammonium, tetramethylammoniun^ 

tetraethylammonium. methylamine, dimetl^lamine, trimethylamine, triethylamine, 

dieti^lamine, ethylamine and the like. Other examples of organic amities useful for the 

formation ofb as e addition salts include ethyiensdiamine, ethanolamine, diethanolamme, 

piperidine, piperaane and the like. 

15 "Hie term ''pharmaceutically acceptable prodrug" or "prodrug"as used herein, 

represents thos e prodiugs of the compounds of the pres ent inventionwhich are, within the 

scope of sound medical judgement, suitable foruse in cantactwith the tissues of lumans and 

lower animals without undue toxicity, irritation, allergic response arid the like, 

commensurate with a reasonable b enefitfiisk ratio, and effective for their intended use. 

30 The present mventioii contemplates compounds of formila (I) formed by s ynthetic 

means or formedby invi™biotransformation of apiodiug. 

Compounds described herein can exist in unsolvated as well as solvated to mis, 

including hydiated forms, such as hemi-l^drates. In general, the solrated forms, with 

pharmaceutically acceptable solvents such as water and ethanol among others are equivalent 

25 to the unsolvated forms for the purpos es of the invention. 

General S vnthesis 

The compounds described herein, including compounds of general formila (I) and 

specific examples, maybe prepared, for example, through the reaction routes depicted in 

schemes 1-6. The variables A1, A*, A5, A", Y1, Y1, Y*, R1, R\ R*, R", R5, Rd, RJh, R* Rfin, 

30 Rdh, and Rdc used in the following schemes hare the meanings as set foith in the summary 

and detailed description sections unless other,vise noted. 

Abb reviations us ed in the descriptions of the schemes and the specific examples have 

the following meanings: DMF for dimetl^lformamide, DMSO for dimethyl sulfoxide, 

mCPBA for 3-chloiDperbeiimic acid, Pd(OAc), for palladium(II) acetate, SFC for 
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Supercritical Fluid Chromatography, THF for tetiahydiDfuian, TFA tor trifluo10aceh.c acid, 

and HPLC for high performance liquid chromatoglaphy. 

Scheme 1 

0 R2 0 

(3) 

Compounds of general formila (I) wherein T1 is C R4ES maybe prepared b y treating 

compounds of general foimula (1) with an aldel^de or ketone (2) under acidic conditions, as 

illustrated in Scheme 1. Generally this cyclization reaction maybe effected in the presence 

of a reagent such as titanium tetrachloride in a solvent such as, but not limited to, 

tetrahydrofuran or dichlorumethane, at a temperature ranging fiomO °C to 30 X. 

Alternatively, this cyclistion reaction may also b e effected in the presence of an acid, such 

as acetic acid or hydrochloric acid, in the abs erce or pre; ence of a solvent such as, but not 

limited to, methanol or ethanol, at a temperature ranging from 30 *C to 130 * C. 

Scheme 2 
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Compounds of formila (1) wherein. Y1 and YJ are CH and R1 is H maybe prepared 

b y general synthetic methods as shewn in S cheme 2. Treatment of compounds of formila (4) 

wherein X is Br, CI, or I, with l,l-dinrethoi^-N,N-dimetl^hnethanamine at elevated 

temperature (e g. aib out 60 nC toaiboutlOO "^C X in the aibs erce or pres ence of a bas e, and in a 

5 solvent such as, but not limited toi, DMF, provide compounds of formila (5). Examples of 

suitable bas es include, but are not limited to, lithium or sodium methanolate. Catalytic 

hyd ID ge nation of (5) in the presence of a catalyst such as, but not limited to, Raney-Nickel 

and under hydrogen atmosphere (± out 30 psi) and in a solvent such as, but not limited to, 

ethyl acetate, at about room temperature generally affords compounds of formila (6). 

10 Protection of the nitrogen atomwith protecting group such as, but not limited to, b eiEyl, 

tosyl, or (tnmet^lsilyl)ethaxy)methyl group mayb e derived fromreactionwithan 

appropriate halide in the presence of a strong base such as, but not limited toi, sodium 

hydride, to provide compounds of formila (7). 

Treatment of (7) with an. acid such as, but not limited to, hydrochloric acid or 

15 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 formila (8). 

ALkylatian of (J8) with an halide or mes ylate, in the presence of ab ase such as, but riot 

limited to, sodium hydride, cesium carb onate, or potassium carbonate, arid in a solvent such 

as, but not limited to, dimethyiformamide or dimetl^'lsulfoxide at a temperature of about 0 X 

20 to about 30 4 C provides compounds of formula (9). 

Treatment of the compounds of formila (9) with4,4,4',4',5,5,3,5-octamethyl-2,2-

bi(l,32-dioxabaralarie) affords compounds of formila (1Q). In general, the conversion may 

be facilitated by a palladium catalyst such as, but not limited to, 

tetralds(tiiphei^lphjQsphinie)palladiun^O(), tns (diben^lideneacetone)dipalladiurtCO), or 

25 palIadiurr^n)ajoetate, an optional ligand such as, but not limited to, 2-dicycfohexylphosphiriD-

2',4'j6 -triisopropyftiipihenyl (X-phos), or l,l'-bis( dipher^lphos phanyi) ferrocene, arid abase 

such as, but riot limited to, caib onates, acetates, or phosphates .of sodium, potas sium, and 

cesium; arid ces ium fluoride. Norvhmiting examples of suitable solvents include methanol, 

dimethoxyethane, N,N-dimethylformamide, dimethylsulfoxide, dioxane, tetrahydrofurari, and 

30 watei; or a mixture thereof Compounds of formila (13) maybe prepared by (a) treating 

compounds of formula (1CJ) with compounds of formila (11) whereon X1111 is halide, 

mesylate, or triflate,under Suaiki coupling conditions (N. Miyamaand A. Suaiki, Chem 

Rev. 1995, 95:2457-2483l, J- Qrganomet. C hem 1999,576:147-148). to provide compounds 
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of formila (12), and (b) removal of the protecting gioup (FG), as illustrated in S cheme 2. 

Removal of the protecting group may als o occur in s itu under the Suauki reaction conditions. 

Generally, the coupling reaction is effected in the presence of a palladium catalyst and abase, 

and optionally in the presence of a ligamd, and in a suitable solvent at elevated temperature 

5 (for enampl^ at ±out SO nC to about 130 X). The reaction maybe facilitated by microwave 

irradiation. Examples of the palladium catalyst include, butane not limited to, 

tetralas(tripli£i^lplijosphmfi)palladiun^O(), bis (diben^lideneacetone)dipalladiurt^O), and 

palladiurr^n)acetate. Examples of suitable bases that may b e employed include, but not 

limited to, caiboriates or phosphates of sodium, potassium, and cesium; and cesium fluoride. 

10 Examples of suitable ligands include, but not limited to, l^,^7-tetramethyl-6-pli)ei^rl-2,4,8-

trioKa-6-phosphaadamanifi, 2-dicyclohexylphDsphinQ-2',4'J6'-biiscpiDpyIbiphenyi (X-phos), 

and 1,1- bis ( diphenylphosphanyl) ferrocene. Ncn-limiting examples of suitable solvent 

include methanol, dimethomyethane, N,N-dimethyliormamide, dimethylsulfoxide, dioxane, 

tetral^dnofunan, and water, or a mixture thereof. 

13 Alternatively, treatment of compounds of formila (9) wherein X is I, Br, CI, or tuflate 

withb oronic acid or derivatives thereof (e .g. b clonic esteis ) of formila (14), under S uauki 

coupling conditions as described ab ove, may also afford compounds of formila (12). 

Rjemoval of the protecting group may take place under the S uauki reaction conditions to 

provide compounds of formula (13). 

20 Scheme 3 

Compounds of formila (11) wherein X1111 is I, Br, or C1 and formila (14) may b e 

prepared according to the synthesis outlined in Scheme 3. Reductive animation of amines 

25 (15) wherein X1111 is I, Br, or C lwith a suitable aldehyde or ketone in the presence of a 

reducing agent such as, for example, sodiumtnacetoxyhydroboratie, sodiumboiol^drid&, or 
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sodium cyanbb orol^dride, and an acid (e .g. acetic acid), provides oorrpourids (11) wherein 

Rd is C i -Cd alkyl, Ci-C d alkenyl, or Ci-C d alkyr^l, each ofwhich is optionally substituted, or 

Rd is C i -Cd haloalkyl. The reaction is generally conducted in a s clvent such as, for example, 

dichLorometharie, methanol, orethanol, at a temperature of ±>out 0 *C to i>out 100 *C . 

5 Compounds of fomula (14) maybe prepared from compounds of formula (11) under Suauki 

coupling conditions as described in £ clieme 2. 

Alternatively, compounds of fbimula (11) may be prepared us ing Buckvald reaction 

conditions. Halides (16) may b e treated with a suitab le amine (17) in the pres ence of a 

catalys t, a ligand, ab ase, and in a solvent to provide compounds of fomula (18). Examples 

10 of catalys ts that mayb e employed include, but are not limited to, 

tetrakis(triphei^lphjosphine)palladiun^O[), ttis (diben^lideneacetoneJdipallajdiurt^Q), 

bis(triphenylphDsphine)palladium(II) dichlaiide, arid palladiun|II)ajcetate. Examples of 

suitable b as es that maybe employed include, but not limited to, carbonates or phosphates of 

sodium, potass nm, and cesium, and ces ium fluoride. Examples of suitable ligands include, 

15 but are not limited to, l,35,7-tetramethyl-6-phenyl-^4^8-tiioxa-6-phjosphaadamante, 2-

dicyclohexylphos phino-2 ',4'j6 -triisopropylb iphenyl (X-phos), and 1,1'- bis( 

diptoeriylphosphanyl) ferrocene. Non- limiting examples of suitable solvent include toluene, 

ffirt-butanol, methanol, ethanol, dimetho(xyethane, N,N-dimettylioimamide, 

dimethylsulfoxide, dioxane, tetrahydrofuran, andwatei; or a mixture thereof Halogenation 

20 of compounds of fomula (18) by reactionwith a reagent such as, but not limited to, N-

bromosuocmimide orN-iodosuccinimide, in a solvent such as, but not limited to, acetic acid, 

at temperatures from ab out 0 *C to ab out 50 * C, provides compounds of fomula (11) 

whereinX1(11 is I or Br. 

Scheme 4 
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S6 

Compounds of general fomula (3) wherein R^ is H maybe prepared according to the 

synthesis outlined in S cheme 4. C ompoumds of fomula (20) may b e prepared b y treating 

5 compounds of formula (1S) with (15) wherein X1111 is halide, me; ylate, or tnflate under 

Suzuki coupling conditions as described in Scheme 2. Compounds of formula (20) may also 

be prepared by treating compounds of formula (21X wherein Xlfl,i is halide, mesylate, or 

triflate, with a bororric acid (or a b oronic acid derivative) (22) under Suzuki coupling 

conditions. Deprotection of compound (20) under sui tile conditions provide; compounds of 

10 fomula (23). Compounds of fomula (24) maybe prepared by treating compounds of the 
fomula (23) with an aldehyde or ketone (2) using conditiotis described in S cheme 1. 

Compounds cf fomula (25) wherein Rd is optionally sub stituted C | -C ̂  alkyl, C ̂ -C^ alkeryl, 

orC,-C|j alkynyl, orRdis C i-Cu haloalkyl maybe prepared by the reductive animation 

reaction of compounds of fomula (24) with suitable aldehydes or ketones, employing 

15 reajction conditions described in Scheme 3. Similarly, reductive aminatian of compounds of 

fomula (20) with suiti le aldehyde; or ketone; provides compounds of fomula (26). 

Compounds of general fomula (25) wherein Rd is C(0)0Rdn, C(0)Rdn, S(0)iRdn, and 

C(0)NRdbRfc maybe prepared by the reaction cf compounds of fomula (24) with 

cHoruformates, acid chlorides, sulforyl chlorides or is ocyanates in the presence of abase 

20 such as, but not limited to, diisqpropyletl^'lamine, trie thiamine, or cesium caib ornate, in a 

solvent such as dimethyifomiamide, dimetl^lacetamide, 1,2-dichLoroethane, or 

dichLorometharie, at temperatures ranging from arrbient temperature to about 100 *C for 
ab out 2 to about 72 hours. 

Scheme 5 
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Compounds of fomula (21) wherein X1 is CI, Y1 is N and Y* is CH may b e 

prepared according to the synthes is described in S cheme 5. Treatment of (27) with 

5 ammonium tydroxide at about 100 °C to about 130 *C affords amines of fomula (28). 

Iodination of (28) withN-iodosuccinimide in a solvent such as, but not limited to, 

acetanitnle or acetone, at a temperature ofabout40 *C to about 85 X, yields compounds of 

fomula (29). Subsequent coupling w ith (E)-2-(2-ethoxyvii^l)-4,4,5,5-tetramethyl-1,3,2-

diootaborolane utilising SuHulri. couphng reaction conditions as described above provides 

10 compounds of formula (30). Cyclisatian of (30) followed by protection of the nitrogen atom 

affoids compounds of fomula (31). 

Cyclizatianof(30) maybe 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 "VI! 

to about 100 X). 

15 Scheme® 

Compounds of fomula (38) maybe prepared according to Scheme 6. Esters of 

fomula (33[) maybe obtained from (a) treatment of fomula (4) with diethyl oxalate in the 

20 presence ofabase such as, butnot limited to, potassium ethoxide or s odium ethoxide, ina 

solvent such as, but not limited to, ethanol, dioxane, and diethyl ether, and at a temperature of 

ab out 40 X to about 80 nC ; and (b) cyclisation of the resulting intermediate (32) in the 

71 



WO 2014/139324 PCT/CN2014/000258 

presence of iron and in ethanol and acetic acid, at a temperature of ab out SO * C to about 100 

"C. C onvtrsion of (33) to (35) may be accomplished by employing reaction conditions 

discussed aJbovt. 

Utilising reaction conditions describ ed in S chemes 1 -5, intermediates (36) maybe 

5 transformed to compounds (37). Hydrolysis of the ester function of (37), followed by 

coupling of the resulting acids with a suitable amines of formila NHRiRic provide; 

compounds of formula (381). 

It canbe appreciated that the synthetic schemes and specific examples as illustrated in 

the s ynthetic examples section are illus ba.ti.ve and are not to b e read as limiting the s cope of 

10 the invention as it is defined in the appended claims. AH alternatives, modifications, and 

equivalents of the synthetic methods and specific examples are included within the scope of 

the claims. 

Optirtum reaction condition; and reaction time; for each individual step can vary 

depending on the particular re actants employed and substituents present in the reactants used. 

15 Unless otheavise specified, solvents, temperatures and other reaction conditions canbe 

readily s elected b y one of ordinary s kill in the art. S pecific procedures are provided in the 

S ynthetic Examples s ection Reactions canb e worked up in the conventional manner, e .g. by 

eliminating the solvent from the residue and further purified according to methodologies 

generally known in the ait such as, but not limited to, ciystalliEation, distillation extraction, 

30 trituration and chromatography. Unless otherwise described, the starting materials and 

reagents are either commercially availi le or canb e prepared by one skilled in the art from 

commercially avadli le 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 

25 functionality that can not be compatib le with the reaction condition;, arid deprotection at a 

suitable point in the reaction sequence of the method are included in the scope of the 

invention. Smt ile protecting groups and the methods for protecting and deprotecting 

different sub stituents using such suitaib le protecting groups are well kncwn to those skilled in 

the art; examples ofwhich canbe found inT. Greene and P. Wits, Protecting Groups in 

30 Organic S ynihesis (3d ed.), John Wley &; S oris, NY (199?), which is incorporated hereinb y 

reference in its entirety. Synthesis of the compounds of the invention canbe accomplished 

by methods analogous to those described in the s ynthetic schemes described hereinabove and 

in s pecific example;. 
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S tarting materials, if not commercially availi le, canb e prepared by procedures 

selected from standard oigarric chemical techniques, techniques that are analogous to the 

synthesis of known, s tructurally similar compounds, or techniques that are analogous to the 

above described schemes or the procedures described in the synthetic examples section 

5 When an optically active form of a compound is squired, it can be 6b tairied b y 

canying out one of the procedures described herein using an optically active s tarting material 

(prepared, for example, by asymmetric induetion cf a suitable reaction stepX or by resolution 

ofa mixture of the stereoisomeis of the compound or intermediates using a standard 

procedure (suchas chromatographic separation recrys talli^tion or erEymatic resolution). 

10 S imilariy, when a pure geometric is omer of a compound is required, it canb e 

prepared b y carrying out one of the ove procedures using a pure geometric is omer as a 

starting material, orby res otitioii ofa mixture of the geometric isomeis of the compound or 

intermediates us ing a standard procedure such as chromatographic separation 

Pharmaceutical C omposition; 

15 TTiis invention als o provides for pharmaceutical compos itiaris comprising a 

therapeutically effective amount of a compound of Fomula I, or a pharmaceutically 

acceptable salt thereof together with a pharmaceutically acceptable carriei; diluent, or 

exdpient therefor. The phrase pharmaceutical composition^' refers to a compos ition suitab le 

for administration in medical or veterinary use. 

30 The pharmaceutical compos itions that comprise a compound of formula (I), alone or 

or in cont ination with a second active pharmaceutical agent, maybe administered to the 

subjects orally, rectally, parenterally, intraas temaJly, mhavaginally, intiaperitoneally, 

topically (as by pcwdeis, ointments or drops), bucally or as an oral or nas al s pray. The term 

' *p are rite rally'7 as used herein ffifeE to modes of administrationwhich include intravenous, 

25 intiamus culaj; intraperitoneal, intrastemal, subcutaneous arid intraarticular injection and 

infusion 

The term'^phatmaceu tic ally acceptable carried' as used herein means a non- toxic, 

inert solid, semi-solid or liquid filler, diluent, encapsulating material or fomulation auxiliary 

of ary type. S ome examples of materials which can serve as phamiajceutically acceptable 

30 carriers are sugars such as, but not limited to, lactose, glucose and sucrose; starches such as, 

but not limited to, com starch arid potato s tarch; ceUulos e and its derivatives such as, but riot 

limited toi, sodium caib oxymethyl eeHulos e, etlyl ceUulos e arid cellulose acetate; powdered 

tragacanth; malt; gelatin; talc; excipierits such as, but not limited to, cocoabutter and 

suppos itory waxes; oils such as, but not limited to, pearut oil, cotton; eed oil, s afflover oil, 
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ses ame oil, olive oil, com oil and soybean oil; glycols; such a propylene glycol; esters such 

as, but not limited to, ethyl oleate and ethyl laurate; agar, buffering agents such as, but not 

limited to, magnesium hydrcuride and alumirumhydiDKide; algirdc acid.; pyrogen-free water; 

isotonic saline; Ringer's solution; ethyl alcohol, and phos phate buffer solutions, as well as 

5 other nan-toxic compatible lub ricants such as, but not limited to, sodium lairyl sulfate and 

magnesium stearate, as well as coloring agents, releasing agents, coating agents, sweetening, 

flavoring and perfuming agents, preservatives and antioxidants can also b e present in the 

composition, according to the judgment of the fbrmulator. 

Phamoaceuticalcompositians for parenteral injection comprise pharmaceutically 

10 acceptable sterile aqueous ornoaiaqueous solutions, dispeis ions, suspensions or emulsions as 

well as sterile powders for reconstitutian into sterile injectable solutions or dispeis ions just 

prior to use. Examples of suitable aqueous arid nonaqueous carriers, diluents, solvents or 

vehicles include water, ethanol, pclyols (such as glycerol, propylene glycol, polyethylene 

glycol and the like), vegetable oils (such as olive oil), injectable oiganic esteis (such as etl^l 

15 oleate) and suitab le mixtures thereof Pioper fluidity can be maintained, for example, b y the 

use of coating materials such as lecithin, b y the maintenance of the required particle size in 

the case of dis persians arid b y the use of surfactants. 

These compositions may also contain adjuvants such as preservatives, wetting agents, 

emulsifying agent; and dispeis ing agents. Pie vention of the action of microorganisms can be 

30 ensured by the inclusion cf various antib acterial and antifungal agents, for exanple, paraben, 

chlcaobutanol, phenol soibic acid arid the like. It may also be desirable to include is otonic 

agents such as sugais, sodium chloride arid the like. Prolonged absorption of the injectable 

pharmaceutical foam canbe brought about by the inclusion of agents, which delay ab sorption 

such as aluminum moaiostearate and gelatin. 

25 In some cases, in order to prolong the effect of the drug, it is des iiab le to slow the 

ab sorption of the ding from subcutaneous or intranuscular injection This may b e 

accomplis hed b y the use of a liquid suspension of crystalline or amorphous material with 

poorwater solubility. The rate of ± sorption cf the drug then depends upon its rate cf 

dissolutionwhich, in turn, may depend upon crys tal s ™ and crystalline form. Alternatively, 

30 delayed abs caption of a parenteraJly-administered ding foam may be accomplished by 

dissolving or suspending the diug in an oil vehicle. 

Injectable depot foam; are made by forming microencapsule matrices of the diug in 

biodegradable polymers such as polylactide-polyglycolide. Depending upon the ratio of drug 

to polymer and the nature cf the particular polymer employed, the rate of drug release canbe 
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controlled. Examples of other biodegradable polymeis include poly(orthD esteis) and 

poly(anlydrides ). Depot injectab le formulations are also prepared by entrapping the dug in 

liposomes ormicioemilsions which are compatible withbody tissues. 

The injectable formilatians canbe sterilised, for example, by filtration through a 

5 b acterial-retaiiring filter orb y incoiporating sterilising agents in the form of sterile solid 

compositions which canbe dis solved or dispersed in s terile water or other sterile injectab le 

me diu m jus t p riar t o us e. 

Solid dosage forms for oral adminis tration include capsules, tablets, pills, pwvders 

and gramles. In certain enfc odiments, solid dosage foims may contain from 1 % to 95% 

10 (wAv) of a compound of formula I. In ceitain embodiments, the compound of fomula I may 

b e pies ent in the solid dosage form in a range of from 5% to 70% (wAv). In such solid 

dosage forms, the active compound maybe mixed with at least one iitii, pharmaceutically 

acceptab le excipient or carrier, such as sodium citrate or dicalcium phosphate and/or a) filleis 

or extenders such as starches, lactose, sucrose, glucose, mannitoland silicic acid;b) binders 

13 such as caiboxymetlylcellulose, alginates, gelatin polyvinylpyrrolidone, sucrose and acacia; 

c) humectants such as glycerol; d) disintegrating agents such as agar-agar, calcium carbonate, 

potato or tapioca starch, algiriic acid, certain silicates and sodium caib ornate; e) solution 

retarding agents such as paraffin; f) isoiption accelerators such as quaternary ammonium 

compounds ;g) wetting agents such as cetyl alcohol arid glycerol monos tear ate; h) abscabents 

30 such as kaolin and bentonite clay and i) lubricants such as talc, calcium stearate, magnesium 

stearate, solid polyetlylene glycols, sodium laouiyl sulfate and mixtures thereof. In the case 

of capsules, tablets and pills, the dosage form may also comprise buffering agents. 

The pharmaceutical composition maybe a unit dosage form. In such to mi the 

preparation is subdivided into unit doses containing appropriate quantities of the active 

25 component. The unit dosage form canbe a packaged preparation, the package containing 

discrete quantities of preparation, such as packeted tablets, capsules, and powders in vials or 

ampules. Also, the unit dosage form canbe a capsule, tab let, cachet, or lozeree itself] or it 

canb e the appropriate innfc er of ary of these in packaged form. Hie quantity of active 

component in a unit dos e preparation may be varied or adjusted fiom 0.1 mg to 1000 mg, 

30 fiom 1 mg to 100 mg, or from 1% to 95% (w fw) of a unit dose, according to the particular 

application and the potency of the active component. The compos ition can, if desired, also 

contain other compatible therapeutic agents. 

The dose to be administered to a subject maybe determined b y the efficacy of the 

particular compound employed and the condition of the subject as well as the body weight or 
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surface area cf the subject to be treated. Hue siae of the dose also willbe determined by the 

existence, nature, and extent cf any adverse side-effects that accompary tlie administration cf 

a particular compound in a particular subject. In detemrining the effective amount of the 

compound to b e administered in the treatment or prophylaxis of the dis order being treated, 

5 the physician can evaluate factors such as the circulating plasma levels of the compound, 

compound toxicities, and/or the progression of the disease, etc. hi general, the dose 

equivalent cf a compound is from about 1 ^g/kg to 100 ire/kg for a typical subject. 

For admirris tration, compounds of the formula I canbe administered at a rate 

determined b y facto is that can include, but are not limited to, the LDa cf the compound, the 

10 pharmacokinetic profile of the compound, ccntraimdicated drugs, arid the side-effects of the 

compound at various concentrations, as applied to the mass and overall health of the subject. 

Administration canb e accomplis hed via single or divided doses. 

The compounds utilised in the pharmaceutical method cfthe invention canbe 

administered at the initial dosage of about 0.001 mg/kg to ab out 100 nig/kg daily. In certain 

15 embodiments, the daily das e range is from ab out 0.1 mg/kg to about 10 mg/kg. "Hie dosages, 

hcwevtr, maybe varied depending upon the requirements of the subject the severity of the 

corditionb eing treated, and the oonpound 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 op trim m dose of the compound. 

30 Thereafter, the dosage is increas ed by small increments until the optimim effect under 

circumstances is reached. Far convenience, the total daily dosage maybe divided and 

administered in portions during the day, if desired. 

S olid compositions of a similar type may also be employed as fillers in soft and hard-

filled gelatin capsules using suchcaniers as lactose or milk sugar as well as high molecular 

25 weight polyethylene glycols and the like. 

The solid dosage forms of tab lets, dragees, capsules, pills and granules canb e 

prepared with coatings and shells such as enteric coatings and other coatings well-known in 

the pharmaceutical fornulatiiig art. They may optionally contain opacifying agents and may 

also be ofa composition such that they release the active ingredients) only, or preferentially, 

30 in a certain part of the intestinal trac^ optionally, in a delayed manner. Examples of 

embedding conpos itians which canbe used include polymeric substances and waxes. 

The active compounds can also be in micro-encapsulated form, if appropriate, with 

one or more cf the above-mentioned carries . 
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Liquid dosage forms for oral adminis tration include pharmaceutically acceptab le 

emulsions, solutions, suspensions, syiups and elixiis. In addition to the active compounds, 

the liquid dosage forms may contain inert diluents commonly us ed in the art such as, for 

example, water or other solvents, sohibiliEmg agents and emulsifiers such as ethyl alcohol, 

5 isopropyl alcohol, ethyl carb onate, ethyl acetate, b ercyl alcohol, b ensyl b ersoate, propylene 

glycol, 1,3-butylene glycol, dimetlyl fbnnamide, oils (in particular, cottonseed, grounding 

com, germ, OHTC, castor and sesame oils), glycerol, tetrahydiofurfuryl alcohol, pclyetlylere 

glycols and fatly acid esters of scobitan arid mixtures thereof 

Besides inert diluents, the oral compositions may also include adjuvants such as 

10 wetting agents, emulsifying and suspending agents, sweetening, flavoring and perfuming 

agents. 

Suspensions, in addition to the active compounds, may contain suspending agents as, 

for example, ethoxylated isostearyl alcohols, pclyaxyetl^'lene sorbitol and soibitan esters, 

mic ID crystalline cellulose, alumiiummetahydiDxide,beniDnite, ag ar-agar, tragac ant hand 

15 mixtures thereof 

Compositions for rectal or vaginal administration are preferily suppositories which 

canbe prepared by mixing the compounds of this inventionwith suitable non-irritating 

earners or carriers such as cocoabutter, polyethylene glycol or asuppositarywaxwhichare 

solid at room temperature but liquid at body temperature and therefore melt in the rectum or 

30 vaginal cavity and release the active compound. 

Compounds of fomula I may also be administered in the form of lipos omes. 

Liposomes generally maybe derived from phospholipids or other lipid substances. 

Liposomes are farmed by mono- or milti-lamellar lydrated liquid crystals which are 

dispersed in an aqueous medium Any non-toxic, physiologically acceptable and 

25 metii olisaib le lipid capab le of forming lipos omes can be used. The present compositions in 

liposome form may contain in addition to a corrpound of formula (I), s tabiliaers, 

preservatives, excipients and the like. Examples of lipids include, but are riot limited to, 

natural and synthetic phospholipids and phosphatidyl cholines (lecithins), used separately or 

together. 

30 Methods to form liposomes have b een described, s ee example, Pres cott, Ed, Methods 

in Cell Biology, Volume XIV, Academic Press, New York, N.Y. (197®), P- 33 etseq. 

Dos age forms for topical adminis tration of a compound described herein include 

pewders, sprays, ointments and inhalants. The active compound maybe mixed understerile 

conditions with a pharmaceutically acceptable carrier and any needed preservatives, buffee 
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orpropellants which may be required. Opthalmic formulations, eye ointments, powders and 

solutions are also contemplated as being within the scope of this invention. 

Methods ofUse 

The compounds of fomula I, or pharmaceutically acceptable salts thereof, and 

5 pharmaceutical compositions compris ing a compound of fomula I, or a pharmaceutically 

acceptab le s alt thereof can be adminis tered to a subject suffering fiom a bramodamain-

mediated disorder or condition. The term "adminis tiering' refeis to the method of contacting 

a compound with a subject. This, the compounds of fomula I canb e administered b y 

injection, that is, intravenously, intramus oularly, intracutaneous ly, sub cutaneous ly, 

10 intiaduodenally, parentally, or intraperitaneally. Als OL, the compounds des crib ed herein can 

b e administered by inhalation for example intranas ally. Additionally, the compounds of 

fomula I canbe adminis tered trans dermally, topically, via implantation, trans dermally, 

topically, and via implantation In certain ent odiments, the compounds of the fomula I may 

b e delisted orally. The compounds can also b e deH^red rectally, bucally, intra vaginally, 

15 ocularly, andially, orby insufflation. Bromodamain-mediated disorders and conditions can 

be treated pxroplylactically, acutely, and chronically using compounds of fomula L, 

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 fiomthe administration of 

a compound of formila I. 

30 A Emmodamain-mediated disorder or condition" is charactered b y the 

participation of one or more bromodomains (e .g., B RD4) in the inception manifestation of 

one or more symptoms or disease markers, severity, or progres sion of a disorder or condition 

Accordingly, compounds of fomula I maybe used to treat cancel; including, but not limited 

to acoustic neuroma, acute leukemia, acute lymphocytic leukemia, acute myelocytic leukemia 

25 (monocytic, myeloblasts, adenocarcinoma, angiosarcoma, astrocytoma myelomonocytic and 

puonyelocyticX acute t-cell leukemia, basal cell carcinoma, bile duct carcinoma, bladder 

cancer, b rain cancer, breas t cancel; bronchogenic carcinoma, cervical cancel; 

chandrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic lymphocytic 

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

30 cancer, colorectal cancer, craniopharyngioma, cystadenocarcinoma, diffuse large B-cell 

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

endometrial cancer, endotheliosaicoma, ependymoma, epithelial carcinoma, erythioleukemia, 

esophageal cancel; estrogen-receptor positive breast cancel; essential thront ocythemia, 

Ewing's tumor, fibms arcoma, follicular lymphoma, germ cell ties ticular cancel; glioma, 
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gliob lastoma, glios arcoma, heavy chain dis eas e, hemairgiob lastoma, hepatoma, hepatocellular 

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

cancer, lyn^hagioendotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia, 

lymphoma (Hodgkin's and non-Hodgkin's ), malignancies and hyperptoliferative dis aiders af 

5 the b laddei; breast, colon, lung, ovaries, pancreas, prostate, s kin and uterus, lymphoid 

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

medu 116blastoma, melanoma, meningioma, mesothelioma, miltiple nyeloma, myelogenous 

leukemia, myeloma, myxosarcoma, rieurob las toma, NUT midline carcinoma (NMC ), 

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

10 cancer, pancreatic cancer, papillary adenocarcinomas, papillaiy carcinoma, pinealoma, 

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

rhab domyosarcoma, sarcoma, seb aceous gland carcinoma, seminoma, skin cancer, s mall cell 

ting carcinoma, solid tumors (carcinomas and sarcomas j, small cell lung cancer, stomach 

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

15 Waldens bom's macrogletulinemia, tes ticular tumors, uterine cancer and Vfilms' tumor. 

Fuithei; compounds of fomula. I maybe used to beat inflammatoiy diseases, 

inflammatoiy conditions, arid autodmnune diseases, including,but not limited to: Add is oris 

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

skin diseases, cardiac myopatiy, chronic 6b structive pulmonary dis eas e (COPD), C John's 

30 disease,dermatitis, eczema,giant cell arteritis, glomerulonephritis, heart failure, hepatitis, 

hypqplysitis, inflammatoiybenvel disease, Kawasaki disease, lupus nephritis, nultiple 

sclerosis, myocarditis,nyositis, nephritis, organ trans plant rejection, osteoarthritis, 

pancreatitis, pericarditis, Polyarteritis nodosa pneumonitis, primarybiliary cirrhosis, 

psoriasis, psoriatic arthritis, rheumatoid arthritis, scleritis, sclerosing cholangitis, sepsis, 

25 systemic lupus erythematosus, Takayasu's Arteritis, toxic shock, thyroiditis, type I diietes, 

ulcerative colitis,uveitis, vitiligo, vasculitis, and Wegener's granulomatosis. 

Compounds of fomula I, or pharmaceutically acceptab le s alts thereof, maybe us ed to 

treat AIDS. 

"Hie compounds of fomula. I canbe co-admirris tered to a subject. The term 'fco-

30 administered" means the administration of two or more different pharmaceutical agents or 

treatments (e .g., radiation treatment) that are administered to a subject by cortb ination in the 

same pharmaceutical composition or separate pharmaceutical compositions. Thus co­

administration involves administration at the same time ofa single pharmaceutical 
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composition comprising two or more pharmaceutical agents or adminis tration of two or more 

different compositions to the same subject at the same or different times. 

The compounds of the invention canbe co-administered with a therapeutically 

effective amount of one or more agents to beat a cancer, where examples of the agents 

5 include such as radiation, alkylating agents, angiogenesis irihibitoE, antibodies, 

antimetabolites, antimitotics, antiproliferatives, antivirals, aurorakina;e inhibitors, apo ptosis 

promotes (for example, Bcl-xL, Bcl-w and Bfl-1) inhib itoE, activaioE of death receptor 

patlivay, Bcr-Abl kinase inhibitors, BiTE (Bi-S pecific Tcell Engager) antibodies, antibody 

diug conjugates,binlogLC response modifiers, cyclin-dependerit kinase inhibitors, cell cycle 

10 inhib itors, cyclooxygenase-2 irihibitoE, DVDs (dual variable domain antib odies), leukemia 

viral oncogene homolog (ErbB2) receptor inhibitors, growth factor inhib itoE, heat shock 

protein (HSP)-90 inhibitors, histone deacetyiase (HDAC) inhib itors, harmonal therapies, 

immiriologicals, inhibitors of inhib itors of ape ptosis proteins (IAPsX iritercalatirig antibiotics, 

kinase inhibitors, kine sin inhib itors, Jak2 inhibitors, mammalian target ofraparrycin 

15 inhibitors, microRNA's, mitogen-activated extracellular signal-regulated kinase irihibitoE, 

multivalent binding proteins, non-steroidal anti-inflammatory drugs (NSAIDs), polyADP 

(adenosine diphosphate)-^ ose polymerase (PARP) inhib itors, platinum chemotherapeutics, 

poLo-like kina; e (Plk) inhib itors, phosphoiriDsitide-3 kinase (bromodomair\) inhibitors, 

protecsome inhibitors, purine analogs, pyrimidine analogs, receptor tyrosine kinase 

20 inhibitors, etinoids/deltoids plant alkaloids, small inhibitory riborucleic acids (siRNAs), 

to po is ome rase inhibitors, ubiquitinligase inhib itoE, and the like, and in cortfcinationwith 

one or more of these agents . 

BiTE antibodies are bi-specific antibodies that direct T-cells to attack cancer cells by 

sinultameously b inling the two cells. The T-cell then attacks the target cancer cell. 

25 Examples of BiTE antibodies include adecatunumaib (Micromet MT201), b linatumomab 

(Micnomet MT103) arid the like. Without b eing limited by theory, one of the mechanisms by 

which T-cells elicit apoptos is of the target cancer cell is b y exocytosis of cytolytic granule 

components, which include perforin and grarEyme B. In this regard, B cl-2 has been s hown 

to attenuate the induction of apoptosis bybothperforinand grarEyme B. Hiese data suggest 

30 that inhib ition of Bcl-2 could enhance the cytotoxic effects elicited b y T-cells when targeted 

to cancer cells (V.R. Sutton, D.L. Vaoux and J.A. Trapani, / oflwffmsidogy 1997,158 (12), 

57830. 

SiRNAs are molecules having endogenous RNAbases or chemically modified 

nucleotides. The modifications do not abolish cellular activity, but rather impart iricreas ed 
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stability and/or increased cellular potency. Examples of chemical modifications include 

phospharothioate groups, 2'-deaKynucleotideJ 2'-OCH^containing riborucleotides, 2'-F-

riboiucleotides, 2'-methDxyettyl rib oiiicleotides, cont inations thereof and the like. The 

siRNA can have varying lengths (e.g., 10-200 bps) and structures (e.g, hairpins, 

5 single/double strands, bulges, nicks/gaps, mismatches) and are processed in cells to provide 

active gene silencing. A double-stranded siRNA (dsRNA) can have the same Hunter cf 

nucleotides on eachstrand (blunt ends) or asymmetric ends (overhangs). The overhang of 1-2 

nucleotides canbe present on the sense and/or the antbense strand, as well as present on the 

5'- and/ or the 3-ends of a givtn strand. 

10 Multivalent binding proteins are b inding proteins comprising two or more antigen 

b inding s ites. Multivalent b inding proteins are engineered to have the three or more antigen 

b inding s ites arid are generally not naturally occurring antibodies. The te mi' 'mi ltis p e c ific 

b inding proteiif' means ab inding protein capi le of binding two or more related or unrelated 

targets. Etial variable domain (DVD) b inding proteins are tetravalent or miltiralent b inding 

15 pioteins binding proteins comprising two or more antigenb inding sites. Such DVDs maybe 

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 arid two light chain DVD polypeptides are referred to as DVD Ig's. Each half of 

a DVD Ig comprises a heavy chain DVD polypeptide, a light chain DVD polypeptide, and 

20 two antigenb inding sites. Eachb inding site comprise; a heavy chain variable domain and a 

light chain vanile domainwitha total of 6 CDRs involved in antigenb inding per antigen 

b inding s ite. Multispecific DVDs include DVD binding proteins that bind DLL4 arid VEGF, 

orC-met and EFGR orErbB3 and EGFR. 

Alkylating agents include altretamine, AMD-473^ AP-528Q, apasiquona, 

25 b endamus tine, bmstalhciri, busulfan, caib oquorie, carmistine (BCNU), chlarantucil, 

CLORETAZINE® (larDmistme, VNP40101M), cyclophosphamide, dec ait asine, 

estramistine, fotemustine, glufosfamide, ifbsfamide, KW-2170, lomustine (CCNU), 

mafbsfamide, melphalan, mitob rordtol, mitolactol, niniistine, nitrogen rnus tard N-oidde, 

ranimustine, temoEolamide, thiotepa, TTCEANDA® (bendamistine). treosulfan, rafosfamide 

30 arid the like. 

Angiogenesis inhibitors include endothelial-specific receptor tyrosine kinase (Tie-2) 

inhib itors, epidermal growth factor receptor (EGFR) inhibitors, insulin growth factor-2 

receptor (IGFR-2) inhib itors, matrix metallopioteinase-2 (MMP-2) inhibitors, matrix 

metaLLoprDteinase-9 (MMP-91) inhibitors, platelet-derived growth factor receptor (PDGFR) 
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inhib itors, thrombospondin analogs, vascular endothelial growth factor receptor tyrosine 

kinase (VEGF^) inhibitors and the like. 

Antimetabolites include ALIMTA® (pemetrewed disodium, LY231514, MTA), 

5-asacitidine, XELCDA® (capecitabine), caimofur; LEUSTAT® (dadribirie), dofaiabine, 

5 cytarabine, cytatab ine ocfos fate, cytos ine arab inoside, decitab ine, deferoxamine, 

doxifhiridinje, efloinithine, EICAE (5-etlyryl-l-|S-D-nbafuranDsyhniidaHole-4-

carboxamide), enocitabina, ethnylcytidine, fludaiabine, 5-fhiarouracil alone or in 

cortb ination with leucoTOrin, GEMZ AR® (gemcitab ine), hydroxyurea, 

ALKEEANl(melphalan), mercaptopuiine, 6-mercaptopurinje riboside, methotrexate, 

10 mycophenolic acid, nelarabine, nolatrexed, ocfosfate, pelitrexoL, pentos tatin, raltitreMed, 

Eibavirin, triapine, trimetrexate, S -1, tiaaofurin, tegafur; TS -1, vidaiabine, UFT and the like. 

Antivirals include ritonavir; hyit'oxychlonoquine and the like. 

Aurora kinase inhibitors include ABT-348, AZD-1152, MLN-8054, VX-680, Aurora 

A-specifrc kinas e inhib itors, Aurora B-specific kinase inhibitors and pan-Aurora kinase 

15 inhib itors and the like. 

Bcl-2 protein inhibitors include AT-101 ((-)gossypol), GENASENSE® (G3139 or 

oblimersen CBcl-2-taigeting antisense oligonucleotide)), IPI-194, IPI-565, N-(4-(4-((4'-

chlora( 1,1 '-b iphe nyl)- 2- yl)me thylip ipe rasiiv l-ylfc erraoyl)-4-(((l E)-3-(dimethylaminD)-1-

((phenylsulfaryl)metlyl)prapyl)amino)-3-nitr6beiraeiiesulfonaniide) (ABT-737), N-(4-(4-((2-

20 (4-chlorDpheryl)-5,5-dimethyl-l -cydohex- 1-eri- l-yl)methyl)piperaan- l-yl)benaoyl)-4-

(((1E) -3 -( moipholin-4 -y 1) -1 -((pligrylsulfaryl)methyi)prapyl)amino)-3-

((trdfTuoromjethyl)sulfonyl)ber™ngsulformnide (ABT-2630, GX-070 (obatoclax), ABT-199, 

and the like. 

Bcr-Ab 1 kinase inhib itors include DAS ATINIB® CB MS -354825), GLEEVEC® 

25 (imatinrb) and the hke. 

CDK inhibiiors irclude AZD-543S, B MI-1040, BMS-032, BMS-3S7, CVT-2584, 

flaTOpyndol, GPC-236199, MCS-5A, PD0332991, PHA-690509, seliciclib (CYC-202, 

E-ros oovitine), ZK-304709 and the like. 

COX-2 inhib itors irchide ABT-963, AECOXIA® (etoricoxib 1 BEXTRA® 

30 (valdeoDKrb), BMS 34707Q CELEBEEX® (celecoxib), C OX-189 (lumiiajcaxib), CT-3L. 

DEEAMAXX® (deracoidbl JTE-522,4-metlyl-2-(3,4-dimfitlylphfinyl)-l-(4-

sulfamDylpheryl- lH-pymole), MK-663 (etoricoxib), NS-398^ parecoxi, ES-57067, 

S C -58125, S D-S381, S VT-2016, S -2474, T-614, VIOXX® (rofeoxib) and tit like. 
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EGFR inhibitors include EGFR antibodies, ABX-EGF, anti-EGFR in^munolipQs omes, 

EGF-vaccine, EMD-720Q, ERBITUX® (cetuximab), HR3, IgA antibodies, IRES S A® 

(gefitinib), TARCEVA® (eriotinib or OS 1-774), TP-3B, EGFR fus ion protein, TYKERB® 

(lapatinib) and the like. 

5 Eii B2 receptor inhib itors include CP-724-714, C I- 1033 (canertirrib), HERCEPTTN® 

(trastuauniab), TYKERB® (lapatinib X OMNITARG® (2C4, petuaimab), TAK-165, 

GW-572016 (ionafamib), GW-282974, EKB-569, PI-166, dHER2 (HER2 valine), 

APC -8024 (HER-2 vaccine X anti-HER/2rieubispecific antibody, B7.her2IgG3, AS HER2 
trifunctional b ispecfic antibodies, mAB AR-209, mAB 2B-1 and the like. 

10 Histone deacetylas e inlrib itors include depsipeptidt, LAQ-824, MS-275, ttapoirin, 

suberaylanilide hydraxamic acid (JS AHA), TS A, valproic acid and the like. 

HSP-90 inhibitDE include 17-A AG-nab, 17-AAG, CNF-101, CNF-1010, CNF-2024, 

17-DMAG, geldananycin, IPI-504, KOS-953, MYCOGRAB ® (luman recombinant antib ody 

to HSP-90), NCS-683664, PU24FC1, PU-3, radicicol, SNX-2112, STA-9090 VER49009 and 

15 the like. 

IrihibitoE of inhib itors ofapoptosis proteins include HGS1029, GDC-0145, GDC-

0152, LCL-161, LBW-242 and the like. 

Antibody diug conjugates include anti-CD22-MC-MM AF, anti-CD22-MC-MMAEJ 

anti-C D22-MCC-DM1, CR-011-vcMMAE, PS MA-ADC, MEDI-547, SGN-19AmSGN-35^ 

20 SGN-75 and the like 
ActiratoE of death receptor pathway include TRAIL, antibodies or other agents that 

target T^AIL or death receptoc (e g., DR4 and DR5) such as Apomab, conatumirnab, 

ETE2-S T01, GDC0145, Qexatumumab), HGS -1029, LBY-135, PRO-1762 and trastuaimab. 

Kines in inhibitors include Eg5 inhib itnrs such as AZD4877, ARRY-520; CENPE 

25 inhib itors such as GSK923295A and the like. 

JAK-2 inhib itors irckde CEP-701 (Les airtinib X XL019 and INCB018424 aid the 

like. 

MEK inhib itors include ARRY-142886, ARRY-438162 PD-325901, PD-98059 anl 

the like. 

30 mTOR inhib itors include AP-23573, CCI-779, everolimus, RAD-001, lapanycin, 

temsirolimus, ATP-coirpetitive TORC1/TDRC2 inhib itnrs, including PI-103, PP242, PP30, 

Totin 1 and the like. 
Non-steroidal anti-inflammatoiy drugs include AMIGESIC® (salsalateX DOLOBID® 

(diflunisal), MOTRIN® (ibuprofei\), ORUDIS® (TietoprofenX RELAFEN® (niumetoiijeX 
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FELDENE® (pitoxicani), ibuprofen cream, ALEVE® (naproxen) and NAPROSYN® 

(naproxenX VOLTAREN® (diclofenac), INDOCIN® (miomethacml, CLINORIL® (suliida:), 

TO LEG UN® (tolmetin), LODINE® (etodok:), TORADOL® (ketoroLacX DAYPRO® 

(oxiprccdn) arid the like. 

5 PDGFR inhib itors irclude C-451, CP-673. CP-8685® and the like. 

Platinum chemotherapeutics include cisplatin, ELOXATIN® (oxaliplatii\) eptaplatin, 

lobaplatiii, medaplatin, PARAPLAHN® (caiboplatiii), satraplatin, picoplatinand the like. 

Polo-like kinase inhibitors include BI-2536 and the like. 

PhasphoiriDsitide-3 kinase (PI3K) irihibitoE ine lid e v,r o itnianmn, LY294002, XL-

10 147, CAL- 12a ONC-21, AEZS -127, ETP-45658, PX-866. GDC -0941, BGT226, BEZ235, 

XL765 and the like. 

Thrambospandin analogs include ABT-510, ABT-567, ABT-898, TSP-1 and the like. 

VEGFR inhibitoE include AVASTIN® (bevaciaumab), ABT-869, AEE-7SS, 

ANGIOZYME™(anbcGyme that inhibits angiogenesis (Ribozyme Phannacauticals 

15 (Boulder, CO.) and Chiron, (Emeryville, C A)), axitinib (AG-13736), AZD-2171, 

CP-547j632, IM-862, MACUGEN (p^-aptamib), NEXAVAR® (soiafenib, B AY 43-9006), 

pasopanib (GW-786034), vatalanib (FTK1-787, ZK-2225S4X SUTENT® (sumtinib, SU-

1124SX VEGFtrap, ZACHMA™(vandfitanib, ZD-6474X GA101, ofatumumi, AB T-806 

(mAb-806X EibB3 specific antibodies, BSG2 specific aritiodies, DLL4 specific antibodies 

20 and C-met specific antibodies, and the like. 

Antibiotics include inteicalatiiig antibiotics aclambicin, actinonycinD, amnibicin, 

annanycin, adrianycin. BLENOXANE® (bleomycin), daurciubicin, C AELYX® or 

MYOCET® (liposcanaldoxatubicii\), elsamitmcin, epiinicin, glaabuicin, ZAVEDOS® 

(idarub icin), mitomycin C, nemoiubicin, neocaminostatin. peplomyciri, piraiubiciri, 

25 lebeccamycin, stimalamei; streptoaDcin, VALSTAR® (vahubicinX sinDstatinand the like. 

Topcasomerase inhibitors include adainb icin, 9-ammocamptothecin, amonafide, 

ams ac line, b ec ate caiiri, be lots can, BN-S09151, CAMPTOSAR® (iniiotecan hydrochloride), 

carnptothecin, CARDIOXANH^ (dexraEoximeX diflomotecan, edotecaiin, ELLENCE® or 

PHARMORUBICIN® (epitubicinX etoposide, exatecan, lO-lydroxycamptothecin, gimatecan, 

30 hiitotecan, mitoxantiDiie, orathecin, piraibnein, pixantrone, nibitecan, sobusoxaiifi, SN-3&, 

tafluposide, topotecan and the like. 

Antibodies include AVASTIN® (bevaciaimabX CD40-specific antibodies, cliTNT-

1/B, denosumab, ERBITUX® (cetuitimab), HUMAX-CD4® (sanolinumab X IGFlR-specific 

antibodies, lintuaimab, PANOREX® (edrecolomabX RENCAREX®(WX G250), 
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RITUXAN® (rituximi)), ticiliniumab, trastusiniab, C D20 antibodies types I and II and the 

like. 

Hormonal therapies include ARIMIDEX® (anastrosole), AROMAS IN® (exemestarie), 

arHaxifeme, CASODEX® (bicaiutaniide), CETROTIDE^ (cetrorelix), degarelix, desloielin, 

5 DESOPAN® (tnlostane), dexamethasone, DROGENIL® (fhitamideX E VISTA® (raloxifene), 

AFEMA™ (fadromleX FARES TON® (toremifere), FASLODEX® (fulrestrant), FEMARA® 

(lettDHole), formes tane, glucocorticoids, HECTOROL® (daxencalciferol), RENAGEL® 

(se\tlamer carbonate X lasafoxifene, lsupiolide acetate, MEGACE® (megesterol), 

MIFEPREX® (mifepiistoneX NILANDRON™(nilutamide), NOLVADEX® (tamoxifen 

10 citrateX PLENAXIS™(abarelix), prednisone, PROPECIA® (finasteride), rilostarie, 

SUPREFACT® (birserelin), TRELSTAR® (luteinisirtg hormone releasing hormone (LHRH)X 

VANTAS® (Histrelin implant), VETORYL® (tnlostra or ncdrastane), ZOLADEX® 

(fbsrelin, goserelin) and the like. 

Deltoids and retinoids include seocalcitol (EB10S9, CB1093), lexacalcitrol 

15 (KH1060X feiiretinide, PANREHN® (aliretinoin), ATftAGEN® (liposomal tretinoin), 

TARGRETIN® (Tbexarotene), LGD-1550 and the like. 

PARP inhib itors irtlude ABT-S8S (veliparib), olaparib, KU-59436, AZD-2281, AG-

014699, BS1-201, BGP-151, INO-lOOl, ONO-2231 and the like. 

Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine, 

20 vino re lb ine and the like. 

Proteasome inhibitors include VELCADE® (borteBomibX MG132, NPI-0052, PR-171 

arid the like. 

Examples ofimnnnDlogicals include interferons and other imrtiirie-enhancing agents. 

Interferons inclide interferon alpha, interfeion alpha-2a, interferon alpha-2b, interferon beta, 

25 interferon gamma- la, ACTTMMUNE® (interferon gamma-lb) or interferon gamma-nl, 

co nt initio re thereof arid the like. Other agents include ALFAFERONE^jlIFN-QiX BAM-002 

(oxidised glutathioneX BEROMUN® (tas onermin), BEXXAR® (tositumomabX CAMPATH® 

(alemiuaim±X CTLA4 (cytotoxic lymphocyte antigen 4), decaibasine, denileukin, 

epratuaimaib, GRANOC YTE® (lenograstimX lentinan, leukocyte alpha interferon, 

30 imiquimod, MDX-010 (anti-CTLA-4X melanoma vaccine, mitumomab, molgramDstim, 

MYLOTARG™(gemtuBumab oEogamicin), NEUPOGEN® (filgrastimX OncoVAC-CL, 

OVAREX® (oregovomabX pemtumomab (Y-muHMFGl), PROVENGE®(sipuleucel-TX 

sargaramostim, sirofilati, teceleukin, THERACYS® (Bacillus Cahnette-G^rir^ubenimex, 
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VIRULIZIN®(imniunotherapeutic, LOUIS Pharmaceuticals X Z-100 (Specific Sub stance of 

Majuyama (S S M)X WF-10 (Tetra:hlorodecaoxide (TCDO)X PROLEUKIN® (aldesleukin), 

ZADAXIN® (thymailfasin), ZENAPAX® (dacliaumabX ZEVALIN® (90Y-Ibntiniomab 

tiuxetan) and the like. 

5 Biological response modifiers are agents that modify defens e mechanisms of living 

organism; orbiological responses, such as survival, growth or differentiation of tissue cells to 

direct them to have anti-tumor activity and include krestin, leritinan, siaofiran, picibatiil PF-

351(CpG-8954),ubenimex and the like. 

Fynmidine analogs include cytarabine (ara C or Arab inoside C X cytosine arabinoside, 

10 dcKifhiridinje, FLUDARA® (fhidarabineX 5-FU (5-fluorouracil), floxmidine, GEMZAR® 

(gemcitabine), TOMUDEX® (ratitrexed), TROXATYL™(tnacetyluridirie troxacitabine) and 

the like. 

Pirine analogs include LAN VIS® (thioguarrine) arid PURI-NETHOL® 

( me rc apto pu rine ). 

15 Antimitotic agents includebatiulin, epothilone D (KOS-8S2), N-(2-((4-

hydroxyplier^l)anrinD)pyndin-3-yl)-4-methax^en™nesulfQnamid£, ixaibepilone (BMS 

247550[), paditaxel, TAXOTERE? (docetaxel), PNU100940 (109881), patupilome, 

XEP-9S81 (laiotaxelX vinflunirie, ZIC-EPO (synthetic epothilone) and the like. 

Ubiquitin ligas e inhib itors include MDM2 inhibitors, such as rutlins, NEDD8 

20 inhibitors such as MLN4924 and the like. 

Compounds of this invention can als o be us ed as radios ensitiaers that enhance the 

efficacy of radiotherapy. Examples of radiotherapy include external beam radiotherapy, 

teletherapy, b rachytherapy and sealed, unsealed source radiotherapy and the like. 

Additionally, compounds having Formula (I) maybe cont ined with other 

25 chemotherapeutic agents such a; ABRAXANEni(ABI-007X ABT-100 (fames yl transfers; e 

inhib iter), ADVEXIN®(Ad5CMV-p53 vaeciie), ALTOCOR® orMEVACOR® (lorastatinX 

AMPLIGEN® (poly I :poly C12U, a synthetic RNAX APTOSYN® (exisuliidX AREDIA® 

(paniidronic acidX arglabin, L-as paraginase, atamestane (l-metlyl-Sj^-dione-androsta-l^-

diene), AVAGE® (tasaroteneX AVE-8062 (corrfcreastatin derivative) BEC2 (mitumomabX 

30 cachectin or cachexin (tumor necrosis factorX canvaxin (vaccine), CEAVAC® (cancer 

vaccineX CELEUK® (celmoleukin), CEPLENE^ (histamine dihydrochloride), CERVARIX® 

(lumanpapillomaviBis vaccine), CHOP® (C: CYTOXAN® (cyclophosphamide); H: 

ADRIAMYCIN® (hydroxydoxorubicin);0: Vincristine (ONCOVIN®); P: prednisoneX 

CYPAT™(cyproterone acetate), combrestatin A4P, DAB(389^EGF (catalytic and 
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trans lo cation domains of diphtheria toxin fused via a His-Ala linker to human epidennal 

growth factor) or Trans MID- 107R™(diphthena toxins X dacaibasine, dactinonycin, 5^6-

dimethyixanihenone-4-acetic acid (DMXAA), eniluracil. EVEON™(squalamine lactate), 

DIMERICINE® (T4N5 liposome lotionX discodermolide, DX-895 If (exatecan mesylate), 

5 Hiisdj taiiin, EP0906 (epithilone B), GAEDAS IL® (quadrivalent human papillomavirus 

(Types 6,11, 16,1ST) reconi inani vaccineX GASTRIMMUNE?, GEN AS ENS E®, GMK 

(ganglioside conjugate vaccine), GVAX® (prostate cancer vaccine), halofuginone, histerelin, 

hydroxycaib amide, ibamdronic acid, IGN-101, IL-13-PE38, IL-13-PE38QQR (cintredekin 

besudotox), IL-13-pseudomonas exotoxin, interferan-a, interfemn-y, JUNO VAN™ or 

10 MEPACT™(mifamirtidje), lonafamib, 5,10-metlyknetetralydrafoU.te, miltefos ine 

(hexadecyiphosphochalirieX NEOVASTAT^AE-9411 NEUTREXIN® (trimetrexate 

glucuionate), NIPENT® (pentos tatin), ONCONASE® (aribonuclease ensymeX 

ONCOPHAGE® (melanoma vaccine treatmentX ONCOVAX® (IL-2 Vaccine), 

ORATHECIN™(iubitecan), OS IDEM® (antibody-based cell dnig), OVAREX® MAb 

15 (nunit monoclonal antibodyX paclitaxel, PANDIMEX™(aglycone saponins from ginseng 

comprising 20(S )protopanaxadiol (aPPD) arid 2Q(S)pnotopanaxatiicl (aPPT)), panitumumaib, 

PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG Interferon A, 

phenoxodiol, procarbazine, rebimastat, EEMOVAB® (catumaxomab), REVLIMID® 

(lenalidamide), RS R13 (efaproxiral), SOMATULINE® LA (lanreotide), SORIATANE? 

20 (acitretinX staurosporine (Streptonyces staurosporesX talabostat(PTlOO), TARGRETIN® 

(bexaroieneX TAXOPREXIN® (DHA-paclita*el), TELCYTA® (canfos famide, 1LK20SX 

temilifene, TUMODAR® (temcEolomide), tesmilifene, thalidomide, "TOERATOPE^ (STn-

KLHX tlymitaq (2-amino-3,4-dihydrD-6-metlyl-4-oxo-5-(4-pyndylthiD)quinaaDline 

dilydrochloride), TNFERADE™(adenovector DNA earner containing the gene for tumor 

25 necrosis factor^aX TRACLEER® or ZAVESCA® (bosentan), tretinoin (Retin-A), ttrardrine, 

TRISENOX® (arsenic trioxide), VIRULIZIN®, ukrain (derivative of alkaloids from the 

greater celandine plant), vitaxin (anti-alpha^ eta3 aritib ody), XC YTRIN® (motexafm 

gadoliniuni), XINLAY™(atrasentan), XYOTAX™ (pachtaxel poligkimexX YONDELIS® 

(trab ectedinX ZD-6126, ZINECARD® (dexraaoxane), ZOMETA* (mlendronic acid), 

30 sorubicin and the like. 

The compounds of the invention can also be co-adminis tered with a therapeutically 

effective amount of one or more agents to treat an inflammatory disease or condition, or 

autcdmnune disease where examples of the agents include, such as methotrexate, 6-

mercaptopu.rine, aEathicprine sulphasalazine, mesalazine, olsalaane chloroquinine/ 
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hydroxychloroquine, penicillamine, aurothiomalate (intramuscular and oral), asadhicprine, 

cochicine, corticosteroids (oral, inhaled and local injection), beta-2 adienjoreceptor agonists 

(salbutamol, terbutaline, salmeteralX xanthines (theoplyllirie, andnqplylline), ciomoglycate, 

nedocromil, ketotifen, ipratropium and oxitropium, cyclosporin, FK506, rapamycin 

5 mycophenolate mofetil, leflunorriide, NS AIDs, for example, ibuprofen, coiticosteiDids such 

as prednisolone, phosphodiesterase inhibitors, adensosine agonists, antithrombotic agents, 

complement inhib itors, adreneigic agents, agents which interfere with signalling by 

proinflammatory cytokines such as TNFffiorIL-1 (eg., NIK, IKK, p38 or MAP kinase 

inhib itors), IL-1 (5 converting engine inhib itors, T-cell signalling irihibitoE such as kinase 

10 inhibitors, metalloproteinas e inhib itors, sulfasalazine 6- mere apfo pi line s, angiotensin 

converting eiEyme inhibitors, soluble cytokine receptors arid derivatives thereof (e.g. soluble 

p55 orp75 TNF receptors and the derivatives p75TWRIgG (etaneicept) and p55TWRIgG 

(LeneroeptX sIL-lEI, sIL-lRIL, sIL-6R), antiinflammatoiy cytokines (e.g.IL-4, IL-10, IL-11, 

IL-13 and TGFp), celecoxib, folic acid, hydroxychloroquine sulfate, rofecoxib, etaneicept, 

15 infliximab, naproxen valdecoxib, sulfasalaane, metlylprednisolone, meloxicam, 

metlylprednisolone acetate, gold sodium thinmalate, aspirin, triamcinolDne acetonide, 

propoxyphene naps ylate/apap, folate, nabumetone, diclofenac, piroxicam, etodolac, 

diclofenac sodium, oxaprosin oxycodone HC1, hydrocodone b itartrate/apap, diclofenac 

sodium/misoprostol, fentaiyl, anaikinra, tramadol HC1, salsalate, sulindac, 

20 cyanocobalamin/fa/pyndoxine, acetaminophen alendronate s odium, prednisolone, morphine 

sulfate lidocairie lydrochloride, indomethacin, glucosamine sulfMiaridroitin amitriptylirie 

HC1, sulfadiaane, oxycodone HCl/acetaminophen, olopatadine HC1 misoprostol, naproxen 

sodium, omeprazole, cyclophosphamide, lituximab, IL-1 TRAP, MRA, CTLA4-IG, IL-1S 

BP, anti-IL-12, Anti-ILl^ BIRB-79^ SCI0469, VX-702, AMG-54&, VX-740, Rofhmilast, 

25 IC-4S5, CDC-801, S1P1 agonists (such as FTY720), PKC family irihibitoE (such as 

Ruboxis taurin or AEB-071) and Mesopram. In certain embodiments, conidnations include 

methotiexate or kfluriomide and in moderate or severe iheumatoid arthritis cases, 

cydosporine and anti-TNF antibodies as noted above. 

Nan- limiting examples of therapeutic agents for inflammatoiybcwel dis ease with 

30 which a compound ofFomula(I) of the invention may be co-administered include the 

following: budenoside; epidermal gravth factor; carticosteroids; cyclosporin sulfasalazine; 

aminosalicylates; 6-mercaptopurine; asathioprine; metronidazole; lipoxygenase ixihib itors; 

mesalamine;olsalazine;baJsalazide; antioxidants; throniiaxane irihibitoE;IL-1 receptor 
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antagonists; anti-IL-1 (J monoclonal antibodies; anti-IL-6 monoclonal antib odies; gravth 

factors; elastase iiihibitoE;pyndiiyl-imidaaole confounds; antibodies to or antagonists of 

other human cytokines or growth factors, for example, THF, LT, IL-1, IL-2, IL-6, IL-7, IL-S, 

IL-12, IL-15, IL-16, IL-23, EMAP-II, GM-CS F, FGF, aid PDGF; cell surface molecules 

5 suchas CD2, CD3, CD4, CDS, CD25, CD28, CD3^ CD4Q CD45, CD69, CD90 or tteir 

ligards; methotrexate; cyclosporine; FK506; rapanycin; rtycophenolate mofetil; 

leflinonude; NS AIDs, for example, ibuprofen; carticos teroids such as prednisolone; 

phospliodiesterase inhibitoE; adenosine agonists; antithrorrb otic agents; complement 

inhib itors; adrenergic agents; agents which interfere with signalling b y pioinflammatoty 

10 cytokines such as TNFoi or IL-1 (e g. NIK, IKK, or MAP kinase iiihibrtoE); IL-1 (5 converting 

en^me inhibitors; TNFffi converting eiEyme iiihibitoE ; T-cell s ignalling inhib itors such as 

kinase iiihrb itors; metalloproteinase iiitnb itoE; sulfasalazine; asathiopiine; 6-

mercaptopurines; angiotensin converting eiEyme iiihibitoE ; soluble cytokine receptors arid 

derivatives thereof (e.g. soluble p55 orp75TNF receptors, sIL-lEI, sIL-lRII, sIL-fjR) and 

15 antiinflammatory cytokines (e.g. IL-4, IL-10^ IL-11, IL-13 aid TGF|S). Preferred examples 

of therapeutic agents for Crohiis disease withwhich a compound ofFoimula (I) canbe 

cortbined include the following: TNF antagonists, for example, anti-TNF antibodies, D2E7 

(adalimumab), C A2 (infliximab), CDP 571, TNFR-Ig aonstnicts, (p75TNFEIgG (etamencept) 

and p55TNFRIgG (LENERCEPT™) inhibitors aid PDE4 inhibitoE. A compound of 

20 Formula (I) can be combined with coiticos teioids, for example, budenoside and 

dexamethasone; sulfasalazine, 5-ammos alicylic acid; olsalasine; and agents which interfere 

with s ynthesis or action of prodnflammatoiy cytokines such as IL-1, for example, IL-1 (J 

converting eiEyme iiihibitoE and. IL-1 la; T cell signaling inhibitors, for example, tyros ine 

kinase inhib itors; 6- nt n: apto pi litre; IL-11; mesalamiire; prednisone; asathioprine; 

25 mercaptopuiine; infliximab; methylprednisolone sodium succinate; diphenoxylate/atrop 

sulfate; loperamide hydrochloride; methotrexate; omepramle; folate ;cipioflaxacin/dextrDse-

water, hydrocodone b itartrate/apap; tetracycline hydrochloride; fluocinanide; metronidazole; 

thimeros ail/b otic acid; cholestyramine/sucrose; ciprofloxacin lydrochlaiide; lyas cyamine 

sulfate; meperidine hydrochloride; m^aEolamlydiochlaride; oxycodone 

30 HCl/acetaminoplien; promethazine hydrochloride; s odium phosphate; 

su If ant tho xazo le /tiinre tho prim; celecoxib; polycarbophil; propoxyphene napsylate; 

hydrocortisone; rmltivitamins ;balsalazide dis odium; codeine phosphate/apap;colesevelam 
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HC1; cyanocobalamin; folic acid; leTO florae in; me tlylpredniso lone; nataliaumab and 

interfere n-gamma. 

Non-limiting examples of therapeutic agents for nnltiple scUmsis withwhicha 

confound of Formula (I) maybe co-admmistered include the following: corticosteroids; 

5 prednisolone; ntthylpredrrisolone; aGathioprine; cyclophosphamide; cyclos porine; 

methotrexate; 4-aminopyndine; tisanidine; interferon- (51 a (AVONEX®; B ioger\); interferon-

(51b (BETAS ERONe; Chiran/Berlex); interferon a-n3) (Interferon Sciences/Fujimoto), 

interferon-Qi (Alfa Wassermann/J<&J), interferon (51A-IF (Sercno/Inhale Therapeutics X 

Peginterferon 0i2b (Enaon/Sc he ring-Plough), Copolymer 1 (Cop-1; COPAXONE?*; Teva 

10 Pliarmaioeutical Indus tries, Inc.); hypeib anc oxygen; intravenous imminoglobulin; 

cladrib ine; antib odies to or antagonists of other human cytokines or growth factors arid their 

receptors, forexani>le, THF, LT, IL-1, IL-2, IL-6. IL-7, IL-S. IL-12, IL-23. IL-15, IL-1&. 

EMAP-II, GM-CS F, FGF, and PDGF. A compound of Fomula (I) canbe corrbined with 

antibodies to cell surface molecules such as C D2, C D3, CD4, CD8, CD 19, CD20, C D25, 

15 CD2S, CD30, CD40, C D45, CD69, CD80, C D35, CD90 or tltir ligands. A con^ouri! of 

Formula (I) may also be combined with agents such as methotrexate, cyclos poring FX30&. 

rapanyciri, nycophenoLate mofetil, lefhinomide, an S 1P1 agcmisl, NS AIDs, for example 

ibuprofen, corticosteroids suchas prednisolone, phosphodiesterase inhibitoE, adensosine 

agonists, antithionb otic agents, complement inhib itors, adrenergic agents, agents which 

20 interfere with signalling b y proinflammatory cytokines such a; THFci or IL-1 (e g., NIK, 

IKK, p38 or MAP kinase inhib itos), IL-1 (5 converting enzyme inhib itors, TACE inhib itors, 

T-cell signaling inhib itors such as kinas e inhib itors, metalloproteinase inhibitoE, 

sulfas alaane, asathioprine, £j-mercaptopurines, angiotens in converting erEyme inhibitoE, 

soluble cytokine receptors and derivatives thereof (e.g. soluble p55 orp75 TNF receptors, 

25 sIL-1 RI, s IL- IRE, s IL-6R) and antiinflammatory cytokines (e.g. IL-4, IL-1 Q, IL-13 and 

TGF(5). 

A compound of Fomula (I) may also b e co-administered with agents, such as 

alemtuHomab, dronabinol, dacliaamab, rmtoxantrorie, xahproden hydrochloride, fampridine, 

glatiiamer acetate nataliaimab, sinnaibidol, O^immunokirie NNS03i, ABR-215062, 

30 AnetgiXMS, chemokine receptor antagonists, BBR-2778, calagualine, CP1-11S9, LEM 

(liposome encapsulated mitoxantroneX THC .CBD (cannabinoid agonistX MBP-829S. 

mescpram (PDE4 inhib itor), MNA-715, anti-IL-6 receptor antibody, neurovax, pirfenidone 

allotrap 125S (RDP-1258X sTNF-Rl, talampanel, teriflunamide, TGF-beta2, tiplimotide, 
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VLA-4 antagonis ts (for example, TR-14035, VLA4 Ultrahalei; Antegian-ELAN/Biogeri), 

interferon gamma antagonists and IL-4 agorris ts. 

Nan-limiting examples of therapeutic agents for ankylosing spondylitis withwhich a 

compound of Formula (I) canbe co-administeted include the following: ibuprofen 

5 diclofenac, misoprostol, naproxen meloxicam, indomethacin, diclofenac, celecoxib, 

rofecaxib, sulfasalazine, methotrexate, izatliiopime, minocyclin prednisone, and anti-TNF 

antibodies, D2E7 (HUMIRA®), CA2 (infliximabX CDP 571, TNFR-Ig constructs, 

(p75TNKRIg!G (ENB REL®) and p55TNFRIgG (LENERC EFT®). 

Nan-limiting examples of therapeutic agents for asthma withwhich a compound of 

10 Formula (1) maybe co-administered include the following: albuterol, salmeterol/fhiticascme, 

montelukast sodium, fluticas one propionate, budesonide prednisone, salmeterol xinafoate, 

levalbuterolHCl, albuterol sulfate/ipratropium, prednisolone sodiumphosphate, 

triamcinolone acetDnide,beclametha5one dipropionate, ipratropiumbromide, azithronycin 

pifcuteml acetate prednisolone, theophylline anhydrous, me thylp red nisolorie sodium 

15 succinate, darithronycin zafirlukast, formoterol fumarate, influerEa vims vaccine, 

amoxicillin trilydrate, flunisolide, allergy injection, cromolyn s odium, fexofenadine 

hydrochloride, flunisolide/menthol, amoxicilhrtfcUvulanate, levofloxacin, inhaler assist 

device, guaifenesin, dexamethasone sodium phosphate, moxiflaxacinHCl, doxycycline 

hyclate, guaifenesin/d-methoaphan p-ephedrine/cod/chlarphenir, gatifloxacin, cetirizirie 

20 hydro chloride, mometasone furoate salmeterol xinafoate, berraonatate, cephalexin, 

pe/lydrocodorie/chloiphenii; cetinane HCl/psaidoephed, phenylephrine/cod/promethairie, 

codeirie/promethazine, oefproeil, dexamethasone, guaifenesin/pseudoephedrine, 

chlorpheniramine/lydiocodone, nedocromil sodiurn teibutaline sulfate, epinephrine, 

metlylprednisolone, anti-IL-13 antibody, and metaproterenol sulfate. 

25 Non-limiting examples of therapeutic agents for COPD withwhich a compound of 

Formula (1) maybe co-administered include the following: albuterol sulfate/ipratropium, 

ipratropium bromide, salmeterol/fluticasonje, albuterol, salmeterol xinafoate, fluticasone 

propionate, prednisone, theophylline anhydrous, me thylp red nis clone sodium sua: inate, 

montelukast sodium, budesanide, formoterol fumarate triamcinolone acetorride levofloxacin, 

30 guaifenesin, azithromycin beclomethasone dipropionate levalbuterol HCl, flunisolide, 

ceftriaxone sodiurn amoxicilhntiihydrate gatifloxacin zafirlukasl, amaxicilhn/clavulanate, 

flunisolide/menthol, chlarpherriranrine/hydrocodone, metaproterenol sulfate, 

methylprednisolone, mometasone furoate, p-ephedrine/cod/chlorphenii; piibuteral acetate, p-
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ephediinje/laffatadine teibutaline sulfate, tiotropiuni bromide, (R,R)-formoterol, TgAAT, 

cilomilast and roflumilast. 

Non-limiting examples of therapeutic agents for psoriasis withwhich a compound of 

Fonnula (I) maybe co-administered include tlie following: calcipotriene, dob etas ol 

5 propionate, tnamdnolone acetonide, halobetasol propionate, tasaroterie, methotrexate, 

fluocinonide, betamethasone diprop augmented, fluodnolone acetonide, adtretin, tar 

sharnpoo, b etamethas one valerate, mometasone furoate, ketoccnaHole, 

piamaxine/fluociriDlane, hydrocortisone valerate, fluramdrenolide urea, b etamethas one 

clobetasol propionate/email, fluticasone propionate, azithromycin, hydrocortisone, 

10 moisturising formula, folic acid, des onide, pdmecroliniis, coal tar, diflorasone diacetate 

etanercept folate, lactic acid, methoxsalen hc/bisnuthsubgal/znox/resor, metlylprednisolone 

acetate, prednisone, sunscreen, halcinorride, salicylic acid, anthralin docortolone pivalate, 

coal extract, coal tar/salicylic acid, coal tar/salicylic acid/sulfur, desoximetasone, diazepam, 

emollient, fluocinonide/emollient, mineral oil/castor oil/na lact, mineral oil/peanut oil, 

15 petroleum/isqpropyl nyiistate, psoralen salicylic acid, soap/tribromsalan thimerosaDb oric 

acid, celecoxib, infliximab, cyclos porine, alefacepl, efaliaumab, tacrolimis, pimecrolimus, 

FUYA, UVB, sulfas alasine, ABT-874 and ustekinamab. 

Non-limiting examples of therapeutic agents for psoriatic arthritis withwhich a 

compound of Formula (I) maybe co-administered include the following: methotrexate, 

30 etanercept, rofecoxib, celecoxib, folic acid, sulfasalazine, naproxen, leflunomide, 

me tlylprednis clone acetate indomethacin, hydroxychloroquine sulfate, prednisone, sulindac, 

betamethasone diprop augmented, infliximab, methotrexate, folate, triamcinolone acetonide, 

diclofenac, dimethyisulfoxide, piroxicam. diclofenac sodiurn ketoprofen meloxicarn 

metlylprednisolone, nabumetone tolmetin sodium, calcipotriene, cyclosporine, diclofenac 

25 sodium/misoprostol, fluocinonide, glucosamine sulfate, gold sodiumthiomalate, 

hydrocodone b itartrate/apap, ibuprofen, risednonate sodium, sulfadiazine, thioguanine, 

valdecoxib, alefacept, D2E7 (adalimumab), and efalizumab. 

Preferred examples of therapeutic agents forSLE (Lupus ) withwhich a compound of 

Formula (I) maybe co-administered include the following: NSAIDS, for example, 

30 diclofenac, naproxen ibuprofen piroxicam, indomethacin;C0X2 irihibitoE, for example, 

celecoxib, rofecoxib, valdecoxib; anti-malarials, for example, hydroxychloroquine; steroids, 

for example, prednisone prednisolone, budenos ide, dexamethasone; cytotoxics, for example, 

asathiopririe cyclophosphamide, myoophenolate mofetil, methotrexate; irihibitoE ofPDE4 or 

purine synthesis inhibitor, for example Cellcept®. A compound of Formila (I) may also b e 
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cortfc ine d with agents suchas sulfas alazine, 5-amino salicylic acid, ols alazine Innran® and 

agents which interfere with synthes is, production or action of proinflammatory cytokines 

such as IL-1, for example caspas e inhib itors like IL-1 (5 converting en^me inhib itors and IL-

1 ra. A compound of Formula (I) may als o be us ed with T cell signaling inhib itors, for 

5 example, tyrosine kinase inhibitoE ;or molecules that taigetT cell activation molecules, for 

example, CTLA-4-IgG or anti-B7 family antib odies, anti-PD-1 family antib odies. A 

compound of Fomrula (I) can be cambined with IL-11 or anti-cytokine antibodies, for 

example, fbnotoliaimaib (anti-IFNg antibody), or anti-ieceptor receptor antibodies, for 

example, anti-IL-6 receptor antib ody and antibodies to B-cell surface molecules. A 

10 compound of Formula (I) may also be us ed with LIP 394 (abetinus), agents that deplete or 

inactivate B-cells, for example, Rituximab (anti-CD20 antibody), lymphostat-B (anti-BlyS 

antibody), INF antagonists, for example, anti-TNF antibodies, D2E7 (adalinumabX CA2 

(infliximab), CDP 571, TNFR-Ig constiucts, (p75THFRIgG (etanercept) and p55THFRIgG 

(LENERCEPT™). 

15 The compounds of the invention can also be co-adminis tered with a therapeutically 

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, 

imminomodulators, and other retroviral drugs. Examples of reverse transcriptase inhibitors 

include but are not limited to, abacavii; adefovir, didanosine dipiTOxildelavrtdine, 

20 efEL1,TieIE, 1 aimvudine, nevirapinie, stavudirie zaldtiine, and zidovudine. Examples of 

protease inhibitoE include, but are not limited to, amprenavir, indinavir, lopinavir, rielfinavir, 

ritonavir, and saquinavir. 

A compound of Formila (I) may also b e co-admiriistered with insulin for the 

treatment of type I diabetes. 

25 The compounds of the invention can also be co-adminis tered with a therapeutically 

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, 

imminomodulators, and other retroviral drugs. Examples of reverse transcriptase inhibitors 

include but are not limited to, ab acavii, adefovir, didanosine dipiroxil delavitdine, 

30 efavireiE, emtricitii ine, lamivudine, nevirapine, rilpivirine, stavudine, tenofovii; zalcitabine 

and zidovudine. Examples of protease inhibitors include, but are not limited toi, amprenavir, 

atazanavii; daiunavir, indinavir, fos amprenavir, lopinavir, rielfinavir, ritonavir, saquinavir 
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and tipranavir. Examples cf other retroviral drugs include, but are not limited to, elvitegravii; 

enfuvirtide, maraviroc and raltegravir. 

The compounds of the invention can also be co-adminis tered with a therapeutically 

effective amount of one or more agents used in the treatment of obesity, where examples of 

5 the agents include oilistat. 

The compounds of the invention can also be co-adminis tered with a therapeutically 

effective amount of one or more agents used in the treatment of type II diabetes, where 

examples of the agents include, alpha gjucosidase inhibitors, insulin, metformin 

sulfonylureas (eg,, caibutamide, acetohexamide chlorpropamide, gJJbenclamide, 

10 glibomuiide gliclazide glimepiride glipizide gliquidone, glisoxepide, glyclopytamide, 

tolbutamide, and tolazamideX rionsulfonyiureas (eg., nateglinide, and repaglinide), and 

thiazDlidinediones (e.g.,pioghtaaone). 

The compounds of the invention canbe co-administered with a therapeutically 

effective amount of one or more agents to prevent or treat type II diaib etes, hepatic steatos is, 

15 insulin resis tance, metabolic s yndrome and related disorders, where examples of the agents 

include but are not limited to, insulin arid insulins that have been modified to improve the 

duration of action in the b ody, agents that stimulate insulin s eoetion such as acetohexamide, 

chlorpropamide, gl^uride, glimepiride, glipizide, glicazide, glycopyramide gliquidone, 

rapaglini.de nataglinide, tolazamide and tolbutamide; agents that are glucagon-like peptide 

30 agonists such as exanatide, liraglutide arid taspoghi tide; agents that inhibit dipeptidyl-

peptidas e IV such as vildagliptin, s itagliptin, saxagliptin, linagliptin, alloghptin and 

septagjiptin; agents that bind to the peroxisome pmliferatar-activated receptor gamma such as 

ros igjitazone and pioglitazDrie; agents that decrease insulin resistance suchas metformin; 

agents that reduce glucos e ab sorb ance in the small intestine such as acarb os e mightol and 

25 voglibose. 

The compounds of the invention canbe co-administered with a therapeutically 

effective amount of one or more agents to prevent or treat acute kidney dis orders arid chronic 

kidney dis eas es, where examples of the agents include, but are not limited to, dopamine, 

diuretics suchas fiirosemide,bumetanide, thiazide and the like mannitol, calcium gluconate, 

30 sodiumb icaib onate albuterol, paiicalcitol, doxercalcifeml, arid cinacalcet. 

The following Examples maybe used for illustrative purposes and should not be 

deemed to narrcw the scope of the invention 

Examples 

Example 1 
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4-(cycfopropylmetl^l)-7-(isoprapylsulfonyl)- lO-metl^l-S ,4-dihydio- IH-1,4,10-

triazadib errao [cd^amulerv-11(1 QH)-anie 

Example la 

(E)-2-(5-bromo-2-methoKy-3-nitropyiidin-4-yl)-N,N-dimethyietheramine 

5 5-B romD-2-methDxy4-metl^l-3-riitropyndiiie (15 0 g, 60.7 mmol) was dissolved in 

dimethyiformamide (300 niL), and lithium methanoAate (607 mL, 6.07 mmol, 1 M) was 

added. Hue re action mixture was heated at 100 *C. To this mixture was added 1,1-

dimethoxy-N^-dimetl^lnrethanamine (645 niL, 436 mmol) ovtr 10 miiutes. The reaction 

mixture was stiired at 95 *C for 16 hours. The reaction mixture was cooled to ambient 

10 temperature and water was added carefully (300 mL, exothermic). The resulting precipitate 

was collected b y vacuum filtration, washed with water, and dried to provide the title 

compound (13.9 g, 45.9 mmol, 76 % yield). 

Example lb 

4-bramo-7-methaxy- lH-pyrElo[^3-c]pyridinje 

15 Example la (135 g, 45 8 mmol) and ethyl acetate (150 niL) were added to Ra-Ni 

2800 (pre-washed with ethanol), water s lurry (6.9 g, 11S mmol) in a stainless steel pressure 

b otfLe and s timed for 30 miiutes at 30 psi and ambient temperature. The reaction mixture 

was filtered, and concentrated. The residue was triturated with dichloiomethanie, and the 

solid filtered to provide the title compound (5.82 g). Tit mother liquor was concentrated and 

20 the residue triturated againwith dichLoromethane and filtered to provide an additional 1.63 g 

of the title compound. Total yield = 7.45 g, 72% yield 

Example lc 

4-bramo-7-methoxy- 1-tosyi- lH-pyriDlo[2,3-c]pyridirie 

A solution of Example lb (7.42 g, 32.7 mmol) indinttl^lformamide (235 mL)was 

25 stirred at anb ient temperature. To this solutionwas added sodium l^dride (1.18 g, 1.96 g of 

60% dispersion in oil, 49.0 mmol), arid the reaction mixture was stirred for 10 miiutes. P-

toluenesulfonyl chloride (9.35 g, 49.0 mmol) was then added poitioivwise, and the mixture 

was stirred at ambient temperature under nitrogen for 16 hours. The reaction mixture was 

quenched carefully withwater and the resulting beige solid collected by vacuum filtration on 

30 a Buchner funnel, and washed with water. The solid was collected and dried in a vacuum 

ov^n at 50 *C to provide 12.4 g (100%) of the title compound. 

Example Id 

4-bioniD-1 -tosyl-1 H-pyrrolo [2,3-c]pyiidin-7(6H)-oiie 
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A solution of Example 1 c (12.4 g, 32.6 mmol) in dioxane (140 mL) was stirred at 

ambient temperature. To this sohitianwas added 4M HCl in dioxane (140 riiL). "Hie reaction 

mixture was stiired at 40 *C for 16 hours. The reaction mixture was cooled to ambient 

temperature and concentrated. The res idue was triturated with diethylether, filtered, and 

5 rins ed with additional dieti^lether and dried to provide the title compound (11 23 g, 30.6 

mmol, 94 % yield) as a beige solid. 

Example le 

4-b Jomo-6-methyl- 1-tos yl- lH-pynolo[^3-c]pyridm-7(6H)-orie 

S odium hydride (0.875 g, 36.5 mmol, 1.46 g of a 60% in oil dispersion) was added to 

10 a stirring solution of Example Id (11.2 g, 30.4 mmol) in dimethyiformamide (217 mL) under 

nitrogen. After 30 minutes, iodomethane (2.27 mL, 36.5 mmol) was added and the solution 

was stiired at ambient temperature for3houE. Upon addition of water (250 mL)a 

precipitate formed. The precipitate was collected b y vacuum filtration, rins ed withwater (50 

mL) and diied in a vacuum oven at 55 "^C overnight to provide 11.2 g of the title compound 

15 (96%). 

Example If 

6-methyl-4-(4J4,5^5-tetramethyi-1 J3J2-dioxaborolaii72-yl)-1 -tosyt 1 H-pynolo [2,3-c]pyridin-

7(fiH)-oie 

Example le (6.55 g, 172 mnol), 4,4,4,,4,J5^^,,5-octamethyl-2T2,-bi(lJ3s2-

20 dioxaborolane) (S.73 g, 34.4 mmol), potas sium acetate (3.71 g, 37.S mmol), 

tiis(dibeiEylidenjeacetoiie)dipalladium(0) (0.393 g, 0.430 mmol) and 2-

dicyclcfoexylphosphiriD-2',4',6'-tiiisopiDpyIbiphenyl (X-PHOS, 0.S19 g, 1.72 mmol) were 

corrfc ined and sparged with aigon for 1 hourwith s tilting • Dioxane (86 mL) was sparged 

with nitrogen for 1 hour transfened via cannula under nitrogen to the solid components, and 

25 the mixture was heated under argon at 80 ° C for 5 houE. "Hie reaction mixture was cooled to 

ambient temperature, partitioned between ethyl acetate and water ,EQ1i filtered through Celite. 

The etl^l acetate layerwas washed twice with saturated aqueous sodium chlonde, dned 

(anhydrous sodium sulfate X filtered and concentrated. The res idue was purified by 

chromatography (s ilica gel, 25-80% ethyl acetate inhexare). The resulting material from 

30 chromatography was triturated with a minimal amount of hexanes (30 niL) and the particulate 

solid was collected b y filtration rinsed with a minimal amount of hexanes and dried to 

constant mass to afford the title compound (5.4 g, 73%). 

Example lg 
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( 3-b mo-14- fluo ID phe i^l) (is o pro pyl)s ulfane 

A 250 niL round b ottomed flask was c biig e d v,r ltli 3 + ro HID -4 - fbi orcb e ice it thiol 

(3.89 g, 18.79 mmolX sodium l^droxide (3.95 niL, 19.73 mmol) and methanol. Hue reaction 

mixture was stirred at 0 * C for 10 miiutes. To this solution was added 2-iodopropane (3 S3 g, 

5 22.54 mmcl). The reaction mixture was stiired at airfc ient temperature for 6 houis. The 

solvent was removed, and the residue was partitioned betweenwater and ethyl acetate. The 

aqueous layerwas exbac ted with additional etlyl acetate three times. The coniined organic 

layers were washed with saturated aqueous sodium chloride, dried over anhydrous 

magnes ium sulfate, filtered, and concentrated to provide the title compound. 

10 Example lh 

2-b rortiD-1 -fluorci-4-(isoprqpyl5ulfonyl)benaenfi 

A 500 niL round b ottomed flask was chaiged with Example lg (4D g, 16J06 mmol) 

and dichloroniethane (200 mL). rtCPB A (8.71 g^ 35.3 mmol) was added. The reaction 

mixture was stirred at ambient temperature for 6 ITOUE. The reaction mixture was filtered, and 

15 the s olids were was hed b y additional dichlaromethane. "Hie filtrate was was hed with 10% 

NaOH (50 niL, twice), then saturated s odiumb icaib ornate. The organic layerwas 

concentrated, and the residue was purified by flas h chromatography on s ilica gel (15% ethyl 

acetate in heptanes) to provide the title compound. 

Example li 

20 2-b romo-N-( c yc lo prop yimetlyl)-4-(is o prop yds ulfonyl) aniline 

A mixture of Example lh (0.562 g, 2 mmol) and cyclopropylmethanamine (0.427 g, 

6.00 mmol) in dioxane (10 mL) was heated at 100 overnight. "Hie solvent was removed, 

and the residue was purified by flas h chromatoglaphy (50% etl^l acetate in heptanes) to 

provide the title compound. 

25 Example lj 

4-(2-((cyclopropylme,ti^Fl)amino)-5-(isopropylsulfoi^,l)pher^Fl)-6-metl^,l- lH-pymolo [^3-

c ]p yiid in-7( 6H )-o ne 

A mixture of Example If (0.086 g, 02 mmol), Example li (0.066 g, 0.2 mmol), 

cesium fluoride (0D91 g, 0.600 mmol), arid tetrakis triphenylphDsphine palladium (0 D12 g, 

30 10.00 ^mol) in dimethoxyethaiie (2 niL) and methanol (1 niL) was heated under microwave 

conditions (120 C, 40 min). The reaction mixture was partitioned between ethyl acetate and 

water. The organic layerwas washed with saturated aqueous sodium chloride, dried over 

anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by reverse 
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Example Ik 

4-(cyclopi^ylmetl^l)-7-(is0pa^ylsulfonyl)- 10-methyl-3 ,4-dihydio- IH-1,4,10-

triazadib eirao [cd^]analen-11(10H)-Qtie 

A 4 mL vial was changed with Example 1 j (0 D106 g, 0 D27 mmol), paiafoimaldel^de 

(3.9S mg, 0.133 mmol) and methanol (0.265 mL) to give a white suspension Hydrochloric 

acid (4N in dioxane, 0.133 niL, 0.531 mmol) was added. Hie vial was closed and the reaction 
mixture was heated at 90 for 1 hour. Hie reaction mixture was cooled to anbient 

10 temperature and diluted with ether. The resulting sus pens ion was filtered, and the solid was 

rins ed with ether, collected, and dried in a 60 vacuum oven overnight to provide a white 

solid. "H NMR (300 MHz, DMSO-<&) 6 11 S3 (s, IH), SD4 (d, J = 2.04 Hz, IH), 7.65 (m, 

2H), 7.41 (d, J = SB2 Hz, IH), 7.1S (d, J = 2.03 Hz, IH), 426 (s, 2H), 3J64 (S, 3H), 3.49 (m, 

IH), 3.03 (d, J = 6.1 Ez, 2H), 1.20 (d, J = 6.73 Hz, 6H)L, 0.90 (m, 1 E\ 0.41 (m, 2H), 0J09 (q, 

15 J = 4 J63 Hz, 2H). MS (ES1+) m/z 412.1 (M+H)1. 

A mixture of3-bromcH4-fluoroben^nethiol (3B9 g, 13.79 mmol) and sodium 

hydroxide (395 mL, 19.73 mmol) in methanol was stirred at 0 "C for 10 miiutes. To this 

sohitionwas added iodoethane (1.303 mL, 22 54 mmol). The reaction mixture was s tiired at 
ambient temperature for 6 houE. The solvent was removed, and the residue was partitioned 

25 betweenwater and ettyl acetate. The aqueous layerwas extracted with addition ethyl acetate 

three times. The combined organic layeE were washed with s aturated aqueous s odium 

chloride, dried over anhydrous magnesium sulfate, filtered, arid concentrated to give the title 

compound (4.35 g, 13.30 mmol, 93% yield). 

Example 2a (4.4 g, 13.71 mmol) in dichlaramethane (250 mL) was cooled to 0 XT . To 

this solution was treated with nCPB A (10.15 g, 41.2 mmol) portionwise. The reaction 

mixture was stirred at ambient temperature for 6 ITOUE . The solid fiom the re-action mixture 

20 

Example 2 

4-(cyclop<ropylmet%l)-7-(et%lsulfon7l)-10-methyl-3,4-dihydio- IH-1,4,10-

triazadib eirao [cd^]azuleiv 11(10H)-one 

Example 2a 

(3-bramo-4-fluoiDpher^rlXe'ti^rl)sulfaiie 

30 

Example 2t> 

2-bromo-4-(etl^lsulfbnyrl)-1 -fluoiobenaene 
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was removed by filtration Hie filtrate was washed with saturated aqueous sodium 

b icarb oiidie several times. "Hie aqueous layerwas then extracted with additional 

d ic lilo 10 nt thane three times. The confciried organic layers were washed with saturated 

aqueous sodium chloride, dried over anhydrous magries ium sulfate, filtered, and 

5 concentrated. The residue was purified b y flas h chromatography on s ilica gel eluting with 

13% eti^l acetate/hexaries to afford the title compound (4.4 g, 16.47 mmol, 88% yield). 

Example 2c 

2-bromD-N-(cyc lop ropylmethyl)-4-(etiayl;ulfonyl)ani line 

Example 2c was prepared according to the procedure us ed for the preparation of 

10 Example li, substituting Example 2b for Example 11^ to provide the title compound. 

Example 2d 

4-{ 2- [(cyclopropylmet]^l)aminD]-5-(et]^lsulfbriyl)phenyl} -6-me thyl- l,6-dihydro-7H-

pyirolo [2,3-c]pyiidin-7-ane 

Example 2d was prepared according to the procedure used for the preparation of 

15 Example lj, substituting Example 2c for Example li, to provide the title compound. 

Example 2e 

4-(cyclopirapyimetl^l)-7-(etl^l5ulfbnyl)-10-metl^l-3,4-dihydio- IH-1,4,10-

triazadib errao [cd^]analen-11(10H)-one 

A mixture of Example 2d (0.03 g, 0.078 mmol) and parafoimaldel^de (0.012 g, 0.389 

20 mmol) in methanol (0.778 mL) was treated with 4M hydrogen chloride (0.389 mL. 1.557 

mmol). The mixture was heated at 90 for 1 hour, cooled, and concentrated. Purification 

by chromatograpl^ (silica gel, 1-5% methanol indichloromethane) afforded the title 

compound (0.022 g, 71%). 'H NMR (400 MHz, DMSO-L&) 6 11.51 (s, IH), 8.08 (d, J = 2.14 

HE, IH), 7J66 (dd, J = 8.54, 2.14 H-z, IH), 7.58 (s, IH), 7.44 (d, J = 8.54 H^ IH), 7.12 (d, J = 

25 2.75 Hz, 1HX 4.27 (s, 2HX 3.64 (s, 3HX 3.28 (d, J = 7 32 Hz, 2HX 3.03 (d, J = 6.10 Hz, 2H), 

1.18 (t, J = 732 Hz, 3H), 0.83 - 0.98 (m, IH), 0.33 - 0.43 (m, 2H), 004 - 0.11 (m, 2H). MS 

(ESI+) m/z 398 (M+H)'. 

Example 3 

4-(cyclqprDpylmethyl)-3-etl^rl-7-(etl^rlsulfQi^rl)-l 0-methyl-3,4-dil^dro-l H-1,4,10-

30 triazadiberrao[cd^]aHalen-ll(10H)-one 

A mixture of Example 2d (0.045 g, 0.117 mmol) arid prqpionaldehyde (0.136 g, 2.335 

mmol) in methanol (1.167 mL) was treated with 4M hydrogen chloride (0.584 mL, 2.34 

mmol). The mixture was heated at 90 for 3 hours, cooled arid concentrated. The residue 
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was dissolved methyl acetate, washed with5% aqueous sodiumbicarbonate, saturated 

aqueous sodium chloride, dried (anlydious NajSO^X filtered arid concentrated. FViiification 

b y chramatograpl^ (s ilica gel, 0-5% methanol in dichlorometharie) afforded a solid that was 

triturated in a minimal amount of 30% ethyl acetate in heptanes to alio id the title compound 

5 (0.017 g, 34%). "H NMR (300 MHz, DMS0-<&) 6 11.83(s, IH), S.05 (s, 1HX 7.70 (s, IH), 

7 J65 (dd, J = 8 31, 2.20 Hz, 1H), 7.41 (d, J = S .43 Hz, 1HX 7.14 (d, J = 2 37 Hz, 1HX 4.37 (s, 

1HX 3.64 (s, 3H), 3.37 (q, J = 729 Hz, 2HX 3.13 (s, 1HX 2.93 (s, 1H), 1.41 - 1.59 (m, 1HX 

1.14 (1, J = 729Hz,3H), 1.03 -1.09 (m. IH), 0.86 (1, J = 6.78 Hz, 3H),0.77 - 0.88 (m, IH), 

036 (d, J= 8.14 HE; 2H), 0.03 - 0.10 (m, 2H). MS (ES1+) m/z426 (M+H)L. 

10 Example 4 

10-methyl-7-(methyl5ulfonyl)-3^4-dihydro- IH-1,4,1O-triacadibeirao [cd,f]azulenr 11( 10H)-ane 
Example 4a 

4-(2-amino-5-(mjethylsulfoi^rl)phenyl)-6-metl^rl- 1-tos yl- lH-pynolo[2,3-c]pyiidm-7(6H)-onje 

2^iomD4-(met]^lsulfoi^l)aniline (1.0 g, 4.00 mmol), Example If(1.712 g, 4.00 

15 mmolX tris(dib enzyliderieacetong)dipalladium (0) (0.110 g, 0.120 mmol), 1 ,3,5,7-

tetrametl^rl-6-pher^rl-2,4,8-triaxa-6-phosphaajdamantane (0.117 g, 0.400 mmol) and. sodium 

carbonate (1.483 g, 1399 mmol) were combined and sparged with argon for 15 minutes. 

Mearivhile a solution of 4:1 dioxaneAwater (26 mL) was s paiged with nitrogen for 15 minutes 

and transferred by syringe into the reaction vtss elunder aigpn The mixture was stirred for 3 

20 houE at 60 °C, cooled, diluted into 100 mL of water and the resulting solid was collected by 

filtration washed with water and dried to constant mass to afford the title compound (2.05 g, 

100%). 

Example 4b 
4-(2-amino-5-(methylsu lfonyl)pheriyl)- 6- methyl- lH-pynDlo[^3-c]pyridin-7(6H)-one 

25 Example 4b was prepared according to the procedure used for the preparation of 

Example 5e, substituting Example 4a for Example 5d. Ratification by trituration in 

d IC lilo ID nt thane afforded the title compound (055 g, 82%). 

Example 4c 

10-methyl-7-(methyl5ulfanyl)-3,4-dihydro- IH-1,4,10-tnaeadiberrao [cd,f]azulenr 11( 10H)-onje 

30 Example 4c was prepared according to the procedure us ed for the preparation of 

Example Ik, substituting Example 4b for Example lj, to afford the title compound as the HCl 

salt (0.046 g, 98%).1H NMR (400 MHz, DMS 0-L&) 6 11.53 (s, 1H), 8.14 (d, J = 2.14 Hz, 
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1H1 7.63 (s, IH), 7.56 (dd, J = 8.39,229 Hz, IH), 7.23 (d, J = 8.54 Hz, IH), 7.13 (d, J = 

2.44 Hz, 1 HI 4.23 (s, 2HX 3.65 (s, 3H1 3.17 (s, 3H). MS (ES1+) m/z 330 (M+H)'. 

Example 5 

10-metl^l-7-((methylsulfonyl)methyl)-3^4-dihydro- IH-1,4,10-triasdibenBo[cd,f]a3ulen-

5 ll(10H>one 

Example 5a 

1 -((methyl5ulfonyl)mjethyI)-4-riitroben^nje 

To a solution of 4-idtrob ersylb romide (10.02 g, 46.4 mmol) in N,N-

dimethylformamide (25mL)was added sodiummethanesulfinate (7.10 g, 69.6 mmol). Hie 

10 reaction mixture was stirred at 65 for 1 hour. Hie reaction mixture was cooled to ambient 

temperature and diluted withwater. The resulting suspensionwas stirred 10 miriites and 

filtered through a medium frit to provide the title compound. 

Example 5b 

4-(( me tl^lsulfor^l) me thyl) aniline 

15 Example 5a (S.2 g, 33.1 mmol) and tetrahydrofuran (200 mL) were added to 5% 

FdAT, wet (1.6 g, 0.376 mmol) in a 50 mL pres sure bottle and stirred for 2 hours at 30 ps i and 

50 *C . The mixture was filtered through a nylon mentrane and was hed with a s mall amount 

of tetrahydrofuran and methanol. The solvent was removed to provide the title compound. 

Example 5c 

20 2-iodo-4-((methyl5ulfonyl)methyi)aiiLliiie 

To a solution of Example 5b (3.80 g, 2051 mmol) inN,N-dimethylformamide (103 

mL) was added N-rodosuccinimide (5.08 g, 22.56 mmol). "Hie reaction mixture was stiired at 

ambient temperature for 1 hour. The reaction mixture was quenched with 150 mL 10% 

sodium thiosulfate and 100 mL saturated sodiumbicaibonate. The reaction mixture was 

25 extracted 3x with ethyl acetate. Hie coni) iried organic layers were washed with saturated 

aqueous sodium chloride and concentrated. Waterwas added, and the resulting suspension 

was stirred at ambient temperature for 10 minutes. The suspension was filtered and dried 

overnight to provide the title compound. 

Example 5d 

30 4-(2-amiriD-5-((methyl5ulfaT^l)methyl)plier^rl)-6-metl^rl-l -tosyl- lH-pyrrolo [2,3-c]pyridm-

7(6H)-one 

A 100 rriL rourd-b ottomed flaslt was charged with Example 5c (0.160 g, 0.514 

mmol), Example If (0 200 g, 0.467 mmol), potassium phos phate (0.446 g, 2.101 mmol), 

tris(dib ernylideneacetort)dipalladium (II) (0.021 g, 0D23 mmol), and l,3^5,7-tetramethylr6-
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pher^l-^4,8-ttiaxa-6-phasphaadamantame (0.023 g, 0079 mmol). Tlie solids were flaw 

purged with nitrogen for 30 miiutes. Degassed dioxane (3.74 mL) and water (0 934 niL) 

were added. The reaction mixture was heated at SO 4 C for 3 IIOUE. Hie reaction mixture was 

cooled to ambient temperature and diluted with water. The resulting suspensionwas filtered, 

5 and the brown solid was collected. 

Example 5e 

4-(2-aminD-5-((methyl;ulfonyl)methyl)pher^rl)-6-metl^rl-l H-pymolo [2,3-c]pyridin-7(6H)-

one 

A 250 niL rourd-b ottomed flasl: was charged with Example 5d (0.230 g, 0.474 

10 mmol), potassium hydroxide (0.691 g, 12.32 mmol), N,N,N-trimetl^lhexadecan-l-amini]um 

b romide (8.63 mg, 0.024 mmol), dioxane (3.55 mL) and watei (1.18 mL) to give a light 

yellcw solutiorL Hie reaction mixture was heated at 90 *C overnight. The reaction mixture 

was cooled to ambient temperature and treated with IN l^drochloric acid to achieve a pH of 

1. The reaction mixture was extracted with twice with ethyl acetate. The combined organic 

15 layers were washed with saturated aqueous sodium chloride, dried over anhydrous 

magmas ium sulfate, filtered and concentrated. The residue was purified by flash 

chromatography (0%-10% methanol in dicHorometharie) to provide the title compound. 

Example 5f 

10-metl^,l-7-((methyisulfonyl)methyl)-3^4-dil^dro- IH-1,4,10-tria^dibeHzo[cd,f]azulen-

20 ll(10H>one 

A 20 mL microwave tub e was charged with Example 5e (0.0397 g, 0.120 mmol), 

paiaformaldelyde (0.018 g, 0.599 mmol) and methanol (1.198 mL) to give awhite 

suspension. Hydrochloric acid (4N in dioxane 0.599 mL, 2.396 mmol) was added. The 

reaction mixture was heated at 90 *C for 1 hour. The reaction mixture was cooled to antient 

25 temperature and diluted with ethei and ethyl acetate. The reaction mixture was was hed with 

saturated sodium bicarbonate and saturated aqueous sodium chloride, dried over anhydrous 

magmas ium sulfate, filtered and concentrated. The residue was purified by flash 

chromatography (0%-10% methanol in dichlo ID methane) to provide the title compound. 'H 

NMR (300 MHz, DMS Q-d$ 5 11.75 (s, 1 H)L, 7.68 (d, / = 1.8 Hz, IH), 7 50 (s, IH), 707-

30 7.15 (m, 2H),7.00(d, /= 8.2Hz, 1H1 4.37 (s, 2H), 4.11 (d, /= 3.2Hz,2H1 3.61 (s, 3H1 

290 (s, 3H). MS (ESI+) m/z344.4 (M+H)L. 

Example 6 

4-(cyclqpropylmethyl)- 10-metl^l-7-((methylsulforyl)methyl)-3^4-dihydro-1H-1,4,10-

triazadib errao [cd^araulerv 11(10H)-one 
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Example 6a 

N-(cyclqprqpylmethyl)-2-iodo-4-((metl^lsulfbi^l)metl^rl)aniline 

Example 5c (0.200 g, 0J643 mmol) and cycloprqpanecaib aldehyde (0.062 mL, 0.836 

mmol) were suspended indichlaromethane (321 mL) and. methanol (3.21 mL). Acetic acid 

5 (0.368 mL, 6.43 mmol) was added. The reaction mixture was heated at 50 X for 30 miiutes, 

then cooled to ant ient temperature. Polymer supported cyanob orohydnde (0 & 17 g, 1.928 

mmol) was added. Hue reaction mixture was stiired at antient temperature overnight. 

Cyclqprqpanecaibaldel^de (0.062 niL, 0.836 mmol) was added, arid the reaction mixture was 

stiired at antient temperature foi2 hours. Hie reaction mixture was filtered, thoroughly 

10 lins ed with dichloromethane, and concentrated. The res idue was purified by flash 

chromatography (20-100% ethyl acetate/heptane) to provide the title compound. 

Example 6b 

4 -( 2- ((c yc lop io pylme thyl) amino) -5 - (( nt thyl; ulfonyl) methyl) p It nyl) -6 - nt thyl- 1-tos yl- 1H-

p yrro lo [2 ̂ -c ] pyiidin-7 (6 H )-o ne 

15 A 250 niL rourd-b ottomed flasl: was charged with Example 6a (0.1546 g, 0.423 

mmol), Example If (0.404 g, 1.905 mmol), tns(dibenEylideneacetone)di palladium (II) (D JO 19 

g, 0D21 mmol), and l,3^,7-tetrametl^rl-6-phenyl-^4^8-tnoxa-6-phosphaadamantane (0.021 

g, 0 D72 mmol). The solids were s parged with nitrogen fbi 30 miiutes. Degas sed dioxane 

(3.40 mL) and water (0.850 mL) were added. The reactianwas heated at 60 X for 3 IIOUE . 

20 The reaction was cooled to room temperature and partitioned between ethyl acetate and 

water. The organic layerwas washed with saturated aqueous sodium chloride solution, dried 

over magnesium sulfate, filtered and concentrated. HE residue was purified b y flash 

chromatograpl^ (0-5% methanoUdichlaramethane) to provide the title compound (0211 g, 

92% yield). 

25 Example 6c 

4-{ 2- [(c yc lop io pylnt thyl) amino] -5 - [(nt thyis ulibnyi) nt thyl] p It nyl} - 6- methyl-1,6-dihyd io-

7H - pyno lo [2,3-c ] pyiid in-7-o ne 

A 250 mL round-b ottomed flaslt was chaigjed with Example 6b (0.211 g, 0.391 

nmt'l'l, potassium hydroxide (0.570 g, 10.17 mmol), and N,N^-tiiinethyihexadecaii-l-

30 amiiriumbromide (7.12 mg, 0 J020 mmcl), dioxane (2.93 niL) and watei (0.977 mL). The 

reaction mixture was heated at 90 *C for 2.5 IIOUE . The reaction mixture was cooled to 

ambient temperature and treated with IN HCl to achieve a pH of about 7. The reaction 

mixture was extracted with ethyl acetate (2x). Hie contined oigairic extracts were washed 
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with s aturated aqueous s odium chloride s olution, dried over anl^drous magnesium sulfate 

filtered and concentrated to provide the title confound (0J0886 g, 59% yield). 

Example 6d 

4- ( eye lop ropylmethyl V10 -me thyl- 7- (( methylsulfo nyl)me thyl)- 3,4 -d ihydro-1 H-1,4,10-

5 triazadiberEo[cd£]aEulen-ll(10H)-orie 

A 5 mL microwave tube was charged with Example 6c (0.027 g, 0.070 mmol), 

paiafoimaldel^de (0.032 g, 0.350 mmol) and methanol (0.700 mL) to give awhite 

suspension. 4N HCl in diooiane (0.350 niL, 1.401 mmol) was added. Hie tube was closed and 
the leactianwas heated at 90 °C for 1 hour. The reaction was cooled to room temperature and 

10 diluted with ether. Hie resulting suspensionwas filtered, arid the solid was rinsed with ether, 

collected, and dried in a 60 X vacuum oven overnight to provide the title compound. 1H 

NMR (400 MHz, DMS O-dt 90 °C) 5 11.64 (m, 1 HI 7.79 (s, 1H), 7.57 (s, IH), 7.39 - 7.52 

(m, IH), 7.32 (d, J = 7.1 Hz, IH), 7.19 (s, IH), 4.44 (s, 2Hi 4.40 (s, 2H), 3.55 (s, IH), 2.84 -

2 92 (m, 5H), 0.85 (s, IH), 0 35 (dd, J = 7 9,1.1 Hz, 2Hi -0.02 - 0.04 (m, 2H). MS (ES1+) 

15 m/s 398.0 (M+H)1'. 

Example 7 

ethyl 4 -( c yc lo prop ylme thyl)-10- nt thyl- 7- (( metliyL^ilPiiiiyl&ne thyl)- 1 l-oxo-3,4,10,11-

tetrahydro-1 H-1,4,10-tnazadib eirao [cd£]aailene-3-caib oxylate 

A 5 mL microwave tube was charged with Ex ample 6c (0.027 g, 0.070 mmol), ethyl 

20 glyoxalate (0.069 mL, 0.350 mmol) and ethariol (0.700 mL) to give awhite sus pens ion. 

Hydrochloric acid (4N in diooiane, 0.350 mL, 1.401 mmol) was added. The suspension 

b ec-ELtne a colorles s solution. The vial was closed arid the reaction mixture was heated at 90 

X for 1 hour. Hie reaction mixture was cooled to arrbient temperature and diluted with 
ether. Awhite precipitate farmed. Hie resulting suspensionwas filtered, and the solid was 

25 rins ed with ether, collected, and dried in a 60 X vacuum oven overnight. Hie residue was 

purified by reverse phase HPLC (C18j, CH^CNAvaterfO.^ TFA), 0-100% gradient) to 

afford tit title oi-npound (0.0090 g, 27%). 1H NMR (300 MHz, DMS 0-<& 5 11.91 (s, IH), 

7 J64 (S, 1H), 7 52 (s, 1 Hi 7.21 (dd, J = 13.0. 5.3 Hz, 4Hi 5.39 (s, 1 Hi 4.42 (m, 2Hi 3.83 (s, 

2Hi 3.83 (s, 2H), 3.63 (s, 3H), 2.86 (s, 3H), 0.93 (t, J = 7.2 Hz, 3H), 0.83 (m, lHi 0.29-0.46 

30 (m, 2H), 0.07 (m, 2H). MS (ES 1+) mfe 470.0 (M+H)1. 
Example 8 

4-(4-fluorophei^,l)-l 0-methyl-7-(methylsulfonyi)-3,4-dihydro- IH-1,4,10-

triazadib eirao [cd^]amalerb-11(10H)-one 
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Example 8a 

4-(2-amino-5-(methylsulfbr^rl)phenyl)-6-metl^rl- 1-tos yl- lH-pyrrolo[^3-c]pyridm-7(6H)-arie 

Example If (1.71 g, 4DO mmol), 2-bromo4-(methyisulfbnyi)anilirE (1.00 g, 4.00 

mmol), tris(dibensyiideneacetane)dipalladium(0.110 g, 0.120 mmol), 1,3^5,7-tetramethyl-6-

5 pheryl-^4,8-trioxa-6-phosphaadamariiB (0.117 g, 0.400 mmol) arid sodium caib onate (1.48 

g, 14.0 mmol) were cont ined and puiged with aigon for 15 miiutes. A mixture of dioxane 

(21.3 niL) and water (5.3 mL) was puiged with nitrogen for 15 minutes and transferred to the 

reaction vessel. Hie reaction mixture was heated at 60 for 3 hours, cooled to antient 

temperature and diluted withwater. Hie resulting solid was filtered, washed withwater and 

10 dried to afford the title compound (2.06 g, quantitative yield). 

Example 8b 

4-(2-((4-fluoraphenyl)amino)-5-(methylsulfonyl)phenyl)-6-methyl- 1-tosyl- lH-pyrrolo[^3-

c]pyiidin-7(6H)-one 

Example 8a (47 2 mg, 0.100 mmol), 1 -b romo-4-fluar6b eiraene (175 mg, 0.100 

15 mmol), diacetoxypalladium (0.9 mg, 4 M-mol), dicyclohexyl^^'^'-triisopropyl- [1,1 -

b iphei^rl]-2-yl)phosphine (3.8 mg, 8.0 ^mcl) and cesium carbonate (45.6 mg, 0.140 mmol) 

were cont ined in a mixture of toluene (1.6 mL) and tert-butanol (0.4 niL). Hie reaction 

mixture was heated in a microwave reactor at 150 *C for 15 miiutes. Hie reaction mixture 

was partitioned with ethyl acetate and water. Hie organic layerwas washed with saturated 

20 aqueous sodium chloride, dned with amhydEJUS sodium sulfate treated with3-

meicaptapropylfunctianaliHed silica gel, filtered, and concentrated. Hie residue was purified 

b y flash chromatograpliy (s ilica gel, 2-4% methanol in dichloiometharie) to provide the title 

compound (30 mg, 53%). 

Example 8c 

25 4-{ 2- [(4-fluoropher^l)arrurc]-5-(met]^lsulfbryl)pheriyl}-6-methyl-l j6-dihydiD-7H-

pyirolo [2,3-c]pyiidin-7-ane 

Example Sb (28 mg, 0.050 mmol), potassiuml^droxide (41.7 mg, 0.743 mmol) and 

cetyltrimetl^laniniDniuin bromide (0.90 mg, 2.5 ^ mol) were contined in a mixture of 

tetral^drofuran (2 mL) and water (1 mL). Hie reaction mixture was heated at 100 ^ C for 20 

30 houis and then cooled to antient temperature. To this mixture was added water, and the pH 

was adjusted to pH 7 by the addition of 1M HC1. Hie mixture was extracted with ethyl 

acetate arid the oigarric layerwas washed with saturated aqueous sodium chloride twice dried 

with anhydrous sodium sulfate, filtered, and concentrated. HE residue was purified by flash 
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chromatography (s ilica gel, 2-4% methanol in die hi orome thane) to provide the title 

compound (13 mg, 64%). 

Example 8d 

4-(4-fluorophenyl)-l 0-methyl-7-(methyi^lfcnyi)-3,4-dihydro- IH-1,4,10-

5 triazadiberE0[cd£]aEulen-ll(lOH)-ane 

A 2 mL vial was charged with Example 8c (8 D mg, 0 D19 mmol), paraformaldel^de 

(5.8 mg, 0.19 mmol) and methanol (0.5 mL). To this suspensionwas added 4M HC1 in 

dioxane (0 D97 niL, 0.39 mmol). The vial was dosed and stirred at 90 *C for 4 houis. Tit 

reaction mixture was cooled to attfcieni temperature and concentrated. To this residue was 

10 added watei; and the pH was adjusted to pH 7 by addition of saturated aqueous sodium 

bicatbomate. The residue was sonicated for 5 minutes and filtered to afford the title compound 

(7.0 mg, 85%).1H NMR (300 MHsj DMS O-dJ 5 11.88 (d, J= 1.70 Hz. 1 H) 8.37 (d, 7=2.37 

Hz, 1 H) 7 £8 (dd, 7=8.14, 2.37 H^ 1 H) 7.85 (s, 1 H) 7.53 (d, 7=8.14 Hz, 1 H) 7.35 (d, 

7=2 37 Hz, 1 H) 6.75 - 6.91 (m, 2 H) 6.43 - 6.51 (m, 2 H) 4.80 (s, 2 H) 3.59 (s, 3 H) 3.36 (s, 3 

15 H). MS (ES 1+) m/z 424 (M+H)'. 

Example 9 

4-(4-fluorophenyl)-l 0-methyi-7-((metl^rlsulfbi^rl)methyl)-3,4-dihydro- IH-1,4,10-

triazadib errao [cd^]analen-11(10H)-one 

Example 9a 

20 l-bramo-4-((metl^rlsulfoi^rl)metl^rl]beiEene 

A 250 mL round-b ottomed flasl: was chatged with 4-b romoben^l bromide (5.000 g, 

20.01 mmol) and N,N-dimethyiformamide (10.81 mL) to givt a colorless solution Sodium 

methanesulfinate (3.06 g, 30.0 mmol) was added. The reaction mixture was s timed at 65 4 C 

for 1 hour. The reaction, mixture was cooled to room temperature and diluted withwater. The 

25 resulting suspensionwas stirred for 10 minutes and filtered. The solid was rinsed with water 

and dried under house vacuum over the weekend to provide the title compound (4.75 g, 95% 

yield). 

Example 

4 -flio ro- N -( 4- ((me thylsu lio nyl) nt thyl) phenyl) anil itt 

30 A 100 niL microwave tube was charged with 4-fhioioaniline (0.388 mL, 4.04 mmol), 

Example 9a (1.0065 g, 4.04 mmol), diaaetoxypalladium (0.036 g, 0.162 mmol), 

dicyclohexyl(2',4',6-triisopropyl-[l,r-biphenyl]-2-yl)pho5phiiie (0.154 g, 0.323 mmol), 

cesium carbonate (1 £43 g, 5.66 mmol), toluene (20.20 mL) and t-butanol (4.04 mL) to give a 

yellow suspension. The tube was sealed, and the reaction mixture was heated in a Milestone 
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Ethos microwave reactor to 150 XT for 15 minutes fixed hold time. The reaction mixture was 

filtered through a 10g C elite S PE column and rins ed with etl^l acetate. The filtrate was 

washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

filtered and concentrated onto silica gel. Hie crude product was purified b y flash 

5 chromatography (20-100% ethyl acetate in heptanes) to provide the title compound as an off 

white solid. 

Example 9c 

2-bromo-N-(4-fluoiDpher^rl)-4-((metl^rlsulfor^rl)metl^rl)ariiline 

A 250 niL rourd-b ottomed flasl: was charged with Example (1.32 g, 4.73 mmol) 

10 and acetic acid (47 3 niL) to give a white suspension The reaction mixture was cooled in a 

waterbath N-bmmosuccinimide (0B07 g, 4.54 mmol) was added in two portions 10 miiutes 

apart. The reaction mixture was stirred at ambient temperature for 1 5 hours. The reaction 

mixture was quenched with 10% sodium thiosulfate (40 mL) and diluted with 2N sodium 

hydroxide and ethyl acetate. The layeis were separated, arid the organic layerwas washed 

15 with s aturated aqueous s odium chloride 'hied o veranhydicus magnesium sulfate, filtered 

and concentrated onto silica gel. The crude product was purified by flas h chramatograpl^ 

(20-70% ethyl acetate in heptanes) to provide the title compound as awhite s olid. 

Example 9d 

4-(2-((4-fluoiDpher^Fl)aminD)-5-((metl^,l5ulfbi^,l)methyi)phei^,l)-6-methyl-l -tosyl-1 H-

20 pyiTDloP^-cJpyridin^SHJ-one 

A 250 mL round-b ottomed flasl: was charged with Example 9c (1.9175 g, 5 35 

mmol), Example lf(2JQS4 g, 4.87 mmol), sodium carbonate (1JSQ5 g, 17D3mmol), 

tris(dibeiEylideneacetone)dipalladium(II) (0.223 g, 0243 mmol), and l,3,5,7-tetramethylr6-

pher^l-^4,8-trioxa-6-phosphaadamantane (0.242 g, 0.827 mmol). The solids were sparged 

25 with nitrogen for 30 minutes. Degass ed dioxane (38.9 mL) and water (9.73 mL) were added. 

The reaction mixture was heated at 60 * C for 3 hours. The reaction mixture was cooled to 

room temperature and partitioned between ethyl acetate arid water. The organic layerwas 

washed with saturated aqueous sodium chloride solution, dried over anhydrous magnesium 

sulfate and mercaptopropyi silica gel, filtered and concentrated. Tit res idue was taken up 

30 into di chloro nt thane, triturated with ethei, arid filtered to provide the title compound (2.13 g, 

75% yield). 

Example 9e 

4 -( 2- ( (4 -flu or op It nyl) amino) - 5- (( nt thyls ulfonyl) nt thyl) p It nyl) -6 -nre thyl- lH-pyirolo [2,3-

c]pyridin-7(6H)-one 
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A 250 mL round-b ottomed flasl: was charged with Example 9d (2.1251 g, 3.67 

nmt'l'L, potassium hydroxide (5.35 g, 95 mmol), and N,N^-tnmetl^Lhexadecarbl-amLHium 

b romide (0 J067 g, 0. 1S3 mmol), dioxane (55 D niL) and water (IS 33 mL). Hue reaction 

mixture was heated at 90 *C for 2.5 hours. The reaction mixture was cooled to room 

5 temperature and diluted to 500 niL (totalvolume) withwater. The resulting suspensionwas 

filtered, and the solid was rinsed with water and allowed to diy on the frit for 1.5 hours. The 

solid was collected and dried in a 60 X vacuum oven overnight to provide the title 

compound (1.24 g, 80% yield). 

Example 9f 

10 4-(4-fTuoropher^rl)-l 0-methyi-7-((metl^lsulfbi^l)methyl)-3,4-dihydiD- IH-1,4,10-

triazadib errao [cd^asulen-11(10H)-otije 

A 20 niL microwave tub e was charged with Example 9e (0.5195 g, 1.221 mmol), 

paraformaldel^de (0.550 g, 6.10 mmol) and methanol (1221 niL) to give a white suspension 

Hydrochloric acid (4N in dioxane, 6.10 niL, 24.42 mmol) was added. The vial was clos ed and 

15 the reaction mixture was heated at 90 for 1 hour. The reaction mixture was cooled to 

ambient temperature. The reaction mixture was partitioned between didilaromethane and 

saturated s odium bicaib ornate. The aqueous layerwas extracted 3x with dichloaomethane. The 

corrbiried oigarric layers were washed with saturated aqueous sodium chloride, dried over 

anl^drous magnesium sulfate, filtered and concentrated. The residue was talffinup into 

20 die MOID me thane and triturated with ether. The resulting slimy was stined for 10 minutes, 

and filtered. The white solid was rinsed with ethei; collected, and dried in a 60 vacuum 

oven overnight to provide the title compound. 'H NMR (300 MHz, DMSO-tf^) 5 1190 -

11.84 (m,lHX 7.91 (d,J= 1.9 Hz, IH), 7.61 (s, IH), 7.44 (dd, J =8.0. 1.9Hz,lHX 7.33 (d, J 

= 49 HE; 2H), 6.80(1, J= 8.8Hz,2HX 6.35-6.46 (m, 2HX 4.56 (m, 2HX 3.55 (s, 3HX 3.00 (s, 

25 3H). MS (ES 1+) mfe 438.2 (M+H)L. 

Example 10 

4-(cyclopiopylmetl^rl)-l 0-methyl-11 -oxo-31,4,10,11 -tetral^dio-1 H-1,4,5i, 10-

tetiaazadib eirao [cd^]aailene-7-sulfonamide 

Example 10a 

30 5-biomD-6-((cyT:lopi^ylmetl^l)amiriD)pyridine-3-sulfbnamide 

A mixture of5-bromo-6-chloropyridirie-3-sulfonamide (0.272 g, 1 mmol) and 

eyebpropyhnethjnamine (0213 g, 3.00 mmol) in dioxane (5 mL) was heated at 100 "C 

overnight. The reaction mixture was partitioned b etweenwater and ethyl acetate. The organic 

layerwas separated, and the aqueous layerwas extracted with additional ethyl acetate twice. 
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Hie combined organic layers were was lied with s aturated aqueous sodium chloride dried 

over anl^dious magnesium sulfate filtered, and concentrated under reduced pressure. The 

residue was purified by flash column chromatography on silica gel, ehiting with 60% et^l 

acetate in hexanes to give 0.298 g (97%) of the title compound. 

5 Example 1 Ob 

6- [(cyclopmpyhnetl^l)amino]-5-(6-metl^,l-7-axo-^7-dil^diTO- lH-pyrrolo[^3-c]pyndiiv4-

yl) pyri dine- 3- su. lfonamide 

Example 10b was prepared according to the procedure us ed for the preparation of 
Example lj, substituting Example 10a for Example li, to provide the title compound. 

10 Example 10c 

4-(cyctapropylmethyl)-l 0-methyl-11 -oxo-3,4,10,11 -tetrahydno-1 H-1,4,5,10-

tebaazadib errao [cd^]aailene-7-su lfonamide 

Example 10c was prepared according to the procedure used for the preparation of 

Example Ik, substituting Example 10b for Example lj, to provide the title compound. 'H 

15 NMR (500 MHz, DMSO-tf*) 5 11.90 (s, IH), 8.46 (d, J = 2.44 Hz, 1HX 8.31 (d, J = 2.44 Hz, 

1 HX 7.51 (s, 1H), 7.31 (s, 2H), 7.22 (d, J = 2.44 Hz, 1 HX 4.39 (s, 2H), 3.63 (s, 3H), 3.48 (d, J 

= 6.41 Hz,2HX 0.45 (dd, J = 8.09,1.68 Hz, 2H), 0.25 (dd, J = 4£8 Hz, 2H). MS (ES 1+) m/z 

386.1 (M+H)L. 

Example 11 

20 4-(4-fluorophenyl)-7,10-dimethyl-3l,4-dil^dio-1H-1,4,5i, 10-tetraazadibeiizo[cd,f]azulen-
ll(10H>one 

Example 1 la 

3-b romD-N-(4-fluoiopher^l)-5-methylpyiidirv2-amine 

2-AminD-3-bramD-5-methylpyridine (0.468 g, 2.5 mmolX 4-fiuoroiod6b erraere (0.555 

25 g, 2500 mmol), diacetoxypalladium (0.017 g, 0.075 mmolX (9,9-dimethyl-9H-xarilhene-4,5-

diyi)bis(diphei^lphosphine) (0.043 g, 0.075 mmol) arid sodium2-metl^,lprqpan-2-olate 

(0.336 g, 3 50 mmol) were cortfcined in t-butanol (10.00 mL) and spaiged with argon for 10 

miiutes. The mixture was heated for 60 miiutes at 85 4 C, cooled, diluted with 50 mL ethanol 

and filteied through Celite to remove solids. Hie filtrate was concentrated and diluted with 

30 ethyl acetate. The organic layerwas was hed withwater, s aturated aqueous sodium chloride 

dned (anhydrous sodium sulfateX treated with 3-mercaptopropyl functianali^d silica, 

filtered and concentrated. Ririficationby chromatography (silica gel, 0-25% ethyl acetate in 
heptanes) afforded the title compound (0.317 g, 45%). 

Example 1 lb 
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4-(2-((4-fluoraphei^l)amino)-5-methylpyrijdin-3-yl)-6-metl^rl-l-tQ5yi-lH-

pyrrofo[2^-c]pyridin-7(6H)-orE 

Example 11 a (0 3 g, 1.067 mmol), Example 1 f (0.457 g, 1J067 mmol), 

tris(dibei^lijdeiijeacetoiie)dipalladiam (0) (0.029 g, 0J032 mmol), l,3,5,7-tetramethyl-6-

5 phen7l-^4,8-trioxa-6-pho5phaadamaritane (0.031 g, 0.107 mmol) and sodiumcaibonate 

(0.396 gj 3.74 mmol) were combined and sparged withaigon for 15 minutes. A solution of 

4:1 dioxaneAvater (12 niL) was spaigjed with nitrogen for 15 miiutes and trans fened b y 

syringe into the reaction vessel under argon HE mixture was s tiired for 1 hour at 60 , 
cooled and partitioned into 100 mL of water arid 120 mL of dichlorometharE. Hue organic 

10 layerwas was hed withwater, saturated aqueous s odium chloride dried (anhydrous sodium 

sulfate), treated with 3-mercaptopiDpyl functionaliaed silica, filtered and concentrated. 

Rinfication by triturationin9:l heptane/ethyl acetate afforded the title compound (0.46 g, 

36%). 

Example 1 lc 

15 4-(2-((4-fluoiDphjenyI)aniinD)-5-methyl pyridin-3-yl)-6-methyl-1 H-pynolo[^3-

c]pyridin-7(6H)-one 

Example 11c was prepared according to the procedure used for the preparation of 

Example 5e, substituting Example 1 lb for Example 5d. Ririficationby trituration in 

dichloiDmethane afforded the title compound (020 g, 63%). 

20 Example 1 Id 
4-(4-fluorophenyl)-7,10-dimethyl-3l,4-dil^dro-1H-1,4,5i, 10-tetraasadibenHo[cd,f]aHulen-

ll(10H>one 

A mixture of Example 1 lc (0.05 g, 0.144 mmol), paraformaJdel^ide (0.043 g, 1.435 

mmol) and 4M hydrogen clilonde (1D76 mL, 4.31 mmol) in methanol (1.435 mL) in a sealed 

25 microwave tub e was heated b y microwave at 130 X for 2 hours. The mixture was 

concentrated and the residue was partitioned between ethyl acetate and 5% aqueous sodium 

bicatbonate. The oiiganic layerwas washed with saturated aqueous sodium chloride, dned 

(anhydrous sodium sulfate), filtered and concentrated. Rinfication by chromatography (silica 

gel, 1-4 % methanol in dichloiDnEthanie) afforded the title compound (0.008 g, 14%).1H 

30 NMR (400 MHs, DMS0-d£ 5 11.43 (s, IH), S23 (s, IH), 8.08 (s, 1HX 7.63 (s, 1 HI 7.27 (s, 

1H1 6.78 (t, J = 9.00 HBJ 2H), 6.49 - 6.55 (m, 2HX 4.74 (s, 2HX 3.57 (s, 3H), 2.39 (s, 3H). 

MS (ESI+) mfe 361 (M+H)\ 

Example 12 
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4-(2,4-difluorqphenyl)- lO-metl^l-7-((methyl;ulf0nyl)methyl)-3l,4-dil^dro- IH-1,4,10-

triazadib eirao [cd^amulerv-11(10H)-ame 

Example 12a 

^4-difluca^N-(4-((methyl^lfQnyl)methyl)phenyl)anilirie 

5 A 100 niL micrcwave tube was charged with 2,4-difluaroariilirie (1.235 mL, 1226 

mmol), Example 9a (3.0539 g, 12.26 mmol), diacetaxypalladium (0.055 g, 0.245 mmol), 

dicyclcli)eKyrl(2l,4l,ff-trii5opiiapyl-[l,r-biphenyl]-2-yl)phQsphme (0.234 g, 0.490 mmol), 

cesium caib unite (5 59 g, 17.16 mmol), toluene (40.9 mL) and tert-butanol (8.17 mL). The 

tube was sealed, and the reaction mixture was heated in a Milestone Ethos microwave, 5 

10 minute rainp to 150 *C, then 10 minutes fixed hold time. The reaction mixture was filtered 

through a lOg Celite SPE column and rinsed with ethyl acetate. Hie filtrate was concentrated, 

and the re; idue was purified by flash chromatography (20-100% ethyl acetate/heptanes) to 

provide the title compound (3.44 g, 94% yield). 

Example 12b 

15 2-bromD-N-(^4-difluorqplier^rl)-4-((methylsulfonyl)methyl)airilinie 

A 500 niL round-b ottomed flask was charged with Example 12a (3.4409 g, 1157 

mmol) and acetic acid (116 mL). The reactionmixture was placed into a water bath. N-

bromosuccinimide (2060 g, 11.57 mmcl) was added in 2 portions, 10 mirutes apart. The 

reactionmixture was stirred at ambient temperature for 15 hours. The reactionmixture was 

20 quenched with 200 mL 10% s odium thiosulfate and diluted withwater. The reaction mixture 

was extracted 2K withetl^l acetate. The cont ined oigariic layers were washed 2xwith2N 

NaOH (until the pH of the aqueous was >7) and 1 x with s aturated aqueous sodium chloride 

solution dried over anl^drous magnesium sulfate filtered and concentrated. The residue was 

taken up into ethyl acetate, then treated with heptanes. The resulting s lurry was s tiired for 30 

25 miiutes and filtered .to provide the title compound 3 32 g, 80% yield). 

Example 12c 

4-(2-((2,4-difluoiophei^rl)amirio)-5-((methyisulfonyl)methyl)phei^rl)-6-metl^rl- 1-tosyl- 1H-

p yno lo [2 ̂ 3-c ] pyridin-7 (6 H )-o ne 

A 250 niL round-b ottomed flask was charged with Example 12b (1.9813 g, 5.27 

30 mmol), Example If (2 051 g, 4.79 mmol), sodium carbonate (1.776 g, 16.76mmol), 

tris(dibeiEylideneacetone)dipalladium (II) (0.219 g, 0239 mmol), and l,3,5,7-tetramethyl-6-

pher^l-^4,8-trioxa-6-phosphaadamantarie (0.238 g, 0.814 mmcl). The solids were sparged 

with nitrogen for 30 minutes. Degass ed dioxane (38.3 mL) and water (9.58 mL) were added. 

The reaction was heated at 60 *C for 3 hours. The reaction mixture was cooled to room 
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temperature and partitioned b etween ethyl acetate and water. Hue organic layier was was hed 

with saturated aqueous sodium chloride solution dried ovtr magnesium sulfate, filtered, and 

concentrated. Hue residue was takenup into dichlaramethane triturated with ether, and 

filtered to provide the title compound (2.30 g, 80% yield). 

5 Example 12d 

4-(2-((^4-difTuarqphenyl)amino)-5-((niethyi5ulfonyl)methyl)phei^,l)-6-mjetl^,l-lH-

p yiiD lo [2 ̂ -c ] pyridin-7 (6 H )-o lie 

A 20 niL microwave tub e was charged with Example 12c (1.9830 g, 3.32 mmol), 
lithium l^droxide nf if hydrate (1 392 g, 332 mmol), dioxane (16 mL) and water (5.33 mL) 

10 to give awhite suspension. The reaction mixture was heated at 50 X for 72 hours. The 

reactionmixture was cooled to antient temperature and diluted withwater. The resulting 

suspensionwas filtered, arid the solid was rinsed withwater and dried under vacuum 

overnight (1.25g, 85% yield). 

Example 12e 

15 4-(^4-difhiorqphenyl)- 10-metl^l-7-((methyl;ulfonyl)methyl)-3^4-dil^dro- IH-1,4,10-

triazadib errao [cd^esulen-11(10H)-one 

A 5 mL microwave tube was charged with Example 12d (0 0304 g, 0.114 mmol), 

paraformaldehyde (0.051 g, 0.568 mmol) and methanol (1.137 mL). 4N HCl in dioxane 

(0.568 mL, 2.273 mmol) was added. The tube was closed and the reaction mixture was 

20 heated at 90 *C for 1 hour. The reaction mixture was cooled to room temperature and diluted 
with ether. The resulting sus pension was filtered, and the s olid was rins ed with ether and 

collected. "Hie solid arid the filtrate were combined and purified by flash chromatograpliy (0-

5% methanol/dicliloiDmetharie) to provide the title compound (0.0234g, 45% yield). 'H 

NMR (300 MHz. DMS 0-d$ 6 11 S3 (s, IH), 7 £5 (d, J = 2.0 HE, 1 HI 7.66 (s, 1 HI 7.26 (d, J 

25 = 10.2 Hz, 1 Hi 6.99 - 7.19 (m, 3H), 6.81 (s, IH), 4.72 - 4.78 (m, 2H), 4.49 (d, J = 1.1 R-z. 

3H), 4.01 (m, 1H1 3.62 (s,3H), 2.95 (s,3H). MS (ESI+) mfe 456.3 (M+H)L. 

Example 13 

4-(cycloprqpyimjetl^rl)- 10-metl^rl-3^4-dil^dro- IH-1,4,1O-trisEadiber™ [cd,f]asLilen-l 1( 10H)-

one 

30 Example 13a 

2-b romo-N-(cycljO(prDpylmethyl)ariiline 

A 100 mL flas k was charged with 2-bramoaniline (1.72 g, 10.0 mmol), 

c yd qpro pane caib aldehyde (0374 niL, 5.00 mmol), acetic acid (2.86 mL, 500 mmol) and 
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dn:lilo 10ntthane (50 mL). Hie resulting solutionwas heated at 30 *C for 1 hour. Hie 

solutionwas cooled in an ice bath and the s odium triacetox^ omhydride (2.119 g, 10 D 

mmol) was added portionwise o vtr a few minutes. After 15 miiutes, the ice bathw as 

removed and the solution was stiired for 2 hours while warming to antient temperature. Hie 

5 reajction mixture was quenched with 2.5 M sodium hydroxide (about 15 niL) and partitioned 

b etween saturated aqueous sodium bicaib onate s olution (100 mL) and ethyl acetate (100 

niL). Hie layers were separated and the organic layerwas dned OTCr anl^drous sodium 

sulfate filtered and concentrated. Hie residue was purified by flash chromatography (silica 

gel, 0-10 % etl^l acetate in heptanes) to provide the title compound (1.05 g, 93%). 

10 Example 13b 

4-(2-((cyclDprqpyhnetl^l)amiiiD)phenyI)-6-methyl-1-tosyl-1 H-pyrtolo[2^-c]pyiidin-7(6H)-

one 

A 25 mL vial was chaiged with Example If (244 mg, 0.5X1 mmol), 

tiis(dibeiEylidenjeacetone)dipalladium (0) (15J66 mg, 0.017 mmol), Example 13a (132.1 mg, 

15 0584 mmol), l,3^7-tetrametl^l-8-phei^rl-2,4,6-triiaxa-3-phDsphaadamantarE (1833mg, 

0 J063 mmcl) and potass ium phosphate (363 mg, 1.710 mmol). His mixture was spatged 

with argon for 30 miiutes. To this vial was added a mixture of dioxane (4 mL) and water (1 

mL) phat had been degassed with argon for 30 mirutes]. Hie mixture was heated at75* C 

for 2.5 houis . Upon cooling the reaction mixture was partitioned between eti^l acetate (75 

20 mL) and 50 % saturated aqueous sodium chloride (100 mL). The layes were separated and 

the oiganic layerwas treatedwith3-mercaptopiDpyl functionaliaed silica gel (Aldrich), dried 

over anl^drous sodium sulfate, filtered arid concentrated. HE res idue was purified by flash 

chBomatograpliy (s ilica gel, 0 - 3 % methanol in dichlaromethane) to provide the title 

compound (266 mg, 100%). 

25 Example 13c 

4-(2-((cy^dopropylmethyl)amino)phei^,l)-6-methyl-1 H-pynDlo[273-c]pyiidin-7(6H)-one 

A 25 mL flask was chaiged with Example 13b (255 mg, 0570 mmcl), 

c e tyl turns thylamrrc mum b romide (10.38 mg, 0.028 mmcl), pot as sium l^droxide (615 mg, 

10.96 mmol), dioxane (9 niL) and water (3 niL). HE mixture was heated at 90° C for 2 5 

30 hcuE. Upon cooling, the mixture was neutralized with 1M aqueous hydrogen chloride 

solution and partitioned between ethyl acetate (80 mL) and 30% saturated aqueous sodium 

chloride (75 mL). The layers were separated and the aqueous layerwas extracted with ethyl 

acetate (2 x 40 mL). The contined oigairics were dried over anhydrous sodium sulfate, 

113 



WO 2014/139324 PCT/CN2014/000258 

filteied and concentrated. The residue was purified by flash chromatograpl^ (silica gel, 0-5 

% methanol in dichloromethane) to provide the title compound (120 mg, 72%). 

Example 13d 

4-(^loprqpyimethyl)- 10-metl^l-3,4-dihydro- IH-1,4,10-triaeadibei™ [cd,f]aHulen-l 1( 10H)-

5 one 

A 5 mL microwave vial was chaiged with Example 13c (60 mg, 0205 mmcl), 

paiaformaldel^de (92 mg, 1.023 mmol), methanol (2 mL) and hydrogen chloride (4M in 

dioxane, 1.023 mL, 4.09 mmol). "Hie vial was sealed and the reaction mixture was heated at 

90" C for 1 hour. Upon cooling, the reactionmixture was partitioned between 50% saturated 

10 bicatbonate solution(100 niL) and ethyl acetate (75 niL). The layeis were separated and the 

aqueous layerwas extracted with ethyl acetate (50 mL). The continued organic layeis were 

dried over anhydrous sodium sulfate, filtered and concentrated. The res idue was puiified by 

flash chromatography (silica gel, 0 - 5 % methanol in dichlaromethane) to provide the title 

compound (52 ng, 83%). IH NMR (400 MHz, DMS 0-d$ 5 11.74 (s, IH), 7.63-7.67 (m, 

15 1 HI 7.59 (s, 1 Hi, 7.10-7.25 (m, 4H), 4.19 (s, 2H), 3.60 (s, 3H), 2.68 (d, 7=6.41 Hz, 2HX 

0.74-0.87 (m IH),0.45-036 (m 2H),-0.07 (q,7=4.78 Hz, 2H).). MS (ESI+) m/z306.0 

(M+H)L. 

Example 14 

methyl 3-(4-(cyclqpropylmethyl)- 10-mettyl-7-((methyl;ulfonyl)methyl)-11 -oxo-3,4, 10,11-

20 tetral^dro-1 H-1,4,10-triazadibenzo[cd,f]azulen-3-yl)piiopaiiDate 

A stock solution of Example 6c (0086 M in methanol, 455 ^L. 0.040 mmol, 10 

equivalent), HCl (4.0 M in dioxane, 195tiL, 0.78 mmol, 20 eqX and methyl 4-axdbutanoate 

(0.40 M in methanol, 243 tiL, 0.19 mmol, 5 equivalents) were cont ined and heated under 

microwave conditions at 90 *C for 99 miiutes. The reactionmixture was concentrated and 

25 puiified by reverse phase HPLC (C8 column CH3CNAvatei(0.1% ammonium acetate), 5-

100% gradient) to alio id the title compound (5.1 mg, 27%yield). 'H NMR (400 MHz, 

DMS O-L^-D-iO) 5 7.70 (s, 1H), 7 52 (s, 1 HX 7.22 - 7 33 (m, 2H), 7.12 (s, 1H), 4.43 (bs, IH), 

363 (s, 2H), 355 (m, 4H), 239 (s, 3H), 1.71 (m, 2H), 0.74 (s, IH), 002 -037 (m, 2H), -

0.13 (s, 2H). MS (APCI) mfe 484.1 (M+H)'. 

30 Example 15 

4-(cyclopropylmet]^l)-3-(2-metho«yethyl)-l0-mjethyl-7-((methylsulfanyl)me1hyl)-3^4-

dihydro-1 H-1,4,10-tnasadib errao [cd^anulenr 11(1 OH)-one 

A stock solution of Example 6c (0086 M in methanol, 455 |±L, 0.040 mmol, 1.0 

equivalent), HCl (4.0 M in dioxane, 195^, 0.78 mmol, 20 eqX and 3-methoxypropanal (0.40 
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M in methanol, 243 pL, 0.19 mmol, 5 equivalents) were combined and heated under 

microwave conditions at 90 4C for 99 miiutes. "Hie reactionmixture was concentrated and 

puiified by reverse phase HPI£ (CS column, CHiCNAvater(0.1% ammonium acetate), 5-

100% gradient) to af&id tit title conpourd. 1H NMR (400 MHz; DMS O-^DiO) 5 7.69 

5 (bs, 1 Hi, 7.51 (s, IH), 7.19- 7.32 (m, 2H). 7.10 (s, 1 HI 4.42 (b s, 2H). 3 J63 (S, 3H). 2.74 -

233 (m, 5H), 1.77 (s, 2H), 1 OS -1.43 (m, IH), 0.70 - 0.S3 (m, 1H1 0.02 -0.40 (m, 2H), -

0.11 (s, 2H). MS (APCI) ru/z456.1 (M+H)1. 

Example 16 

3+ eiEyl-10-methyl-7-((metl^lsulfor^l)met]^rl)-3,4-dihydiD-l H-1,4,10-

10 tiiazadibeirao[cd^]aEulen-ll(10H)-one 

A stock solution of Example 5e (0.11 M in methanol, 417 tiL, 0.045 mmol, 1.0 

equivalent), HCl (4.0 M in dioxane, 226 pL, 0.90 mmol, 20 equivalents), and 2-

phei^lacetaldel^de (0.40 M in methanol, 189 ^L, 0.225 mmol, 5 equivalents) were aspirated 

from their res pectin source vials, mixed through a perfluoroalkcoiy mixing tub e (0.2 mm 

15 inner diameter), aid loaded into an injection loop. Tlie reaction segmentwas injected into a 

flew re.ECtor (Hastelloy ccdl, 0.75 mm inner diametei, 1.8 mL inteinal volume) s et at 100 4 C, 

and passed through the reactor at 180 pL per minute (10 minute residence time). Upon 

exiting the reactor, the reaction mixture was loaded directly into an injection loop aid 

purified by reverse phase HPLC (C8, CH^CNAvater (0.1% ammonium acetate), 5-100% 

20 gradient) to afford the title compound. (3.4 mg, 17% yield). 'H NMR (400 MH^ DMSC1-^ 

D-jO) 5 7.70 (d, /= 20 Hz, IH), 7.51 (s, IH), 727 (t, J= 7.2 Hz, 2H), 721 (dd, /= 8.3, 6.1 

Hz, IH), 7.10 (dd, /= 10.1,43 H^ 3H), 6.78 (d, /= 0.4 Hz, IH), 6.72 (d, /= 8.1 Hz, IH), 

454 (1,7= 7.2 Hz, IH), 436 (bs, 2H), 3.64 (s, 3H), 2.91 -3.01 (m, 2H), 2.88 (s, 3H). MS 

(APCI) m/z 434.0 (M+H)L. 

25 Example 17 

methyl 3-( 10-nietl^'l-7-((methyi5ulfonyi)mjethyl)-11 -OKO-3^4, 10^ 11 -tetral^dno-1 H-1,4,10-

triazadibeirao [cd,f]azulen-3-yl)proparioate 

Example 17 was prepared according to the procedure used for the preparation of 

Example 16, substituting metl^M-axdbutariDate for 2-pher^rlacetaldel^de to provide the title 

30 compound (8.7 mg, 45% yield). 1H NMR (400 MHz, DMS O-ti-DjO) 5 7.68 (d, J= 2.0 Hz, 

1 HI 7.49 (s, 1H), 7.14 (dd, /= 82,1.8 Hz, 1 HI 7.11 (s, IH), 7.03 (d,/= 8.0 Hz, IH), 4.36 

(bs, 2H), 4.27 (t, /= 6£ H^ IH), 3.63 (s, 3H), 3.55 (s, 3H), 237 (s, 3H), 226 -2.46 (m. 2H), 

1.75 -1.97 (m, 2H). MS (APCI) mfe 430 0 (M+H)L. 

Example 18 
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lO-methyl-7-((metl^rlsulf0i^rl)metl^rl)-3-plienetl^rl-3,4-dihydiD-lH-l,4,lO-

triazadib errao [cd^amulen-11(1 QH)-ame 

Example IS was prepared according to the procedure used for the preparation of 

Example 16, substituting 3-phenylpropanalfor 2-pheiTylacetaldehyde to provide the title 

5 compound (5.1 mg, 25% yield). 1H NMR (400 MHz, DMS O-^-DtO) 5 7.67 (d, /= 2.0 HE, 

1 Hi 7.49 (s, 1H), 7.21 ft J= 7.4 R-z, 2H), 7.01 - 7.19 (m, 6Hi 4.36 (b s, 2H), 4 23 - 4.30 (m, 

1 HI 3.63 (s, 3H), 2.86 (s, 3H), 2.72 - 2.84 (m, 1 Hi 2.58 - 2.71 (m, 1H), 1 J65 -198 (m, 2H). 

MS (APCI) m/z 448.1 (M+H)'. 
Example 19 

10 3-is 6butyl-l 0-methyl-7-((metl^rlsulfot^rl)methyi)-3,4-dihydro- IH-1,4,10-

triazadib eirao [cd^asalen-11(10H)-one 

Example 19 was prepared according to the procedure used for the preparation of 

Example 16, substituting 3 - nt thylbu tanal for 2-phenylacetaldehyde to provide the title 

compound (4.4 mg, 24% yield). 'H NMR (400 MHz, DMSO-^-DiO) 5 7.67 (d, /= 2.0 Hz, 

15 1 Hi 7.48 (s, 1 Hi, 7.13 (dd, /= 8.1,2.0 Hz, 1 Hi 7.09 (s, IH), 7.00 (d, / = 8.0 Hz, 1 Hi 4.35 

(bs, 2H), 4.27 (t, 7= 7JO H^ IH), 3.63 (s, 3H), 2.87 (s, 3H), 1 J63 -1.79 (m. IH), 1.54 (ddd, J 

= 13.6, 7.7,6.0 Hz, IH), 133 -1.48 (m, IH), 0.89 ft /= 6 J6 HZ; 6H). MS (APC I) m/z 400.0 

(M+H)\ 

Example 20 

20 (E)-3-(4-fhiotiQ5 tyryl)- 10-metl^rl-7-((methyisulfonyl)methyl)-3|,4-dil^dro- IH-1,4,10-
triazadib eirao [cd^amalen-11(10H)-one 

Example 20 was prepared according to the procedure used for the preparation of 

Example 16, substituting (E)-3-(4-fhiarophenyl)acrylaldehyde for 2-pher^rlacetaldel^de to 

provide the title compound (4B mg, 23% yield). 'H NMR (400 MHz, DMSO_D-P) 5 7.67 

25 (s, IH), 7 52 (s, 1H), 7.31 (dd, / = 8.7, 5.6 Hz. 2H), 7.11 - 7.17 (m. IH), 7.01 - 7.11 (m, 4H), 

6.45 (d, /= 15.8 Hz, 1H), 6 29 (dd, J = 15 9,6.9 Hz, 1H), 5.00 (d, / = 6.7 Hz, 1 Hi 4.35 (s, 

2Hi 3.65 (s,3H), 2.82 (s, 3H). MS (APCI) m/z 464.0 (M+H)L. 

Example 21 

7-ammo-4-(4-fluoiDphenyl)- 10-metl^rl-3^4-dihydiD- IH-1,4,5,10-tetraazadiberEO [cd^]azulen-

30 ll(10H>one 

Example 21a 

3-Bromo-2-chlorD-5-mtrDpyiijdine (3.936 g, 16.58 mmol), 4-fTuoroanilirie (5.53 g, 
49.7 mmol) arid dimethyl sulfoxide (DMSO) (33.2 mL) were combined arid stirred at 120 "C 

for 1 hour. Hie reaction mixture was cooled to artfcient temperature, producing a solid. 
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Precipitation was induced further by the addition of 130 mL ofwater. The solid was 

collected b y filtration and rinsed with 600 mL of water. "Hie solid was purified b y flash 

chromatography (s ilica gel, 0 to 20% ethyl acetate in heptanes) and then triturated with 15% 

ethyl acetate in heptanes to provide 4.2 g (81%) of the title compound. 

Example 21b 

4-(2-((4-fluaraphei^,l)amino)-5-Hitmpyridin-3-yl)-6-meihyi-lH-pyniolo[^3-c]pyndin-7(6H)-

one 

Example 21b was prepared according to the procedure us ed for the preparation of 
Example lj, substituting Example 21a for Example li, to provide the title compound. 

Example 21c 

4-(4-fluorDphenyl)-10-methyl-7-mtro-3,4-dihydro-l H-1,4,5,10-tetraazadib eirao[cd,f]aEulen-

ll(10H>ane 

Example 21c was prepared according to the procedure used for the preparation of 

Example Ik, substituting Example 21b for Example lj, to provide the title compound. 

Example 2 Id 

7-ammo-4-(4-fluoiophenyl)- lO-met^l-S^dihydro- IH-1,4,5,10-tetraazadibeiEO [cd^]aHulen-

1 l(10H>one 

A mixture of Example 2 lc (10.06 g, 0.153 mmol), and PdM (0 .033 g, 0.031 mmol) in 

ethyl acetate (10 mL) was treated with ab alloon of l^drogen. The reaction mixture was 

stiired overnight. The s clvent was relieved, and res idue was purified by reverse phas e HPLC 
(CIS, CH^CNAvater(0.1% TFA), 0-100%gradient) to afford the title compound (0.0351 g, 

63%) as fiie bis TFA salt. "H NMR (500 MHz, DMSO-4) fi 11.92 (s, IH), 7.S5 (d, J = 2.44 

Hz, 1H), 7.79 (s, 1 HI 7.6S (s, 1 Hi 7.36 (d, J = 2.44 Hz, 1 Hi 6.84 (t, J = 8.85 Hz, 1 Hi 6.44-

6.47 (m, 2H), 4.81 (s, 2H), 3 56 (s, 3H). MS (ES 1+) m/z 362.1 (M+ H) \ 

Example 22 

N-(4-(4-fluorqpher^'l)-l 0-methyl-11 -axo-3^,4,10^ 11 -tetral^dro-1 H-1,4,51, 10-

tebaazadib eirao [cd^asulen-7-yl)e thane sulfonamide 

A mixture of Example 2 Id (0.025 g, 0.069 mmol), ethariesulfonyl chloride (0 JO 27 g, 

0208 mmol), and trietdiamine (0.042 g, 0.415 mmol) indichloramethane (2 mL) was stirred 

at antient temperature for 2 hours. The solvent was removed, and residue was treated with 

dioxane (2 mL) arid 2.0 N NaOH (1 mL). The reaction mixture was heated at 85" C for 2 

hoiE. The reaction mixture was partitioned betweenwater and ethyl acetate. The oiganic 
layerwas separated. The aqueous layerwas neutralized to pH = 7, and extracted with 

additional ethyl acetate twice. The combined organic layeis were washed with saturated 
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aqueous sodium chlonde, dned OTCr anhydious magnes ium sulfite, filtered, and concentrated 

under reduced pressure. Hie residue was puiified by reverse phase HPLC 1S, 

CH^CNAvater (10.1% TFA), 0-100% gradient) to afford the title compound (0.022 g, 0D49 

mmol, 70.1 % yield) as mono TFA s alt.1H NMR (300 MHz. DMS 0-t£) 5 11.89 (s, IH), 

3 10.12 (s, IH), 8.28 (s, lH),8.01(s, lH),759(s, IH), 735 (s, IH). 6.83 (1, J = 839 HE, IH), 

6.49-6.50 (m, 2H), 4.76 (s, 2H), 357 (s, 3Hi 3.27 (q, J = 7.17 Hz, 2H), 129 (t J = 7.17 Hz, 

3H). MS (ES 1+) m/z 451.1 (M+H)L. 

Example 23 

N-(4-(^4-difhiarophenyl)-10-metl^rl-l l-oxo-3,4,10,1 l-tetrahydro-IH-1,4,5,10-

10 tetiaazadibei^[cd^amlen-7-yl)ethanesulfonamide 

Example 23a 

3-bromo-N-(2,4-difluomphenyl)-5-mtropyridin-2-amiiE 

A mixture of3-bromo-2-chloro-5-Hitropyridine (2-374 g, 10 mmcl) and 2,4-

difbuaroaniline (2.58 g, 20 mmol) in DMS O (20 mL) was heated at 100 XT for 2 IUOUE. After 

15 cooling, the reaction mixture was paititioned betweenwater and ethyl acetate. "Hie organic 

layerwas sepaiated, and the aqueous layerwas extracted with additional ethyl acetate twice. 

Hie combined organic layeis were was hed with s atuiated aqueous sodium chloride s ohition, 

dned over anhydnous magnesium sulfate, filtered, and concentrated. The residue was puiified 

b y flash chromatography on silica gel, ehitingwith 1 20 ett^l acetate/ heptans to give the title 

20 compound (1.75 g, 5.30 mmol, 53JO % yield) as yellow crystals. 

Example 23b 

4-(2-((^4-difhiarophenyl)aminQ)-5-nitropyiidm- 3- yl)-6- methyl-1 H-pyirolo [2^3-c]pyiidin-

7(6H)-one 
A mixture of3Example 23a(0.330 g, 1 mmol), Example If (0.471 g, 1.100 mmol), 

25 l^,5,7-tetiamet]^l-8-phmyl-2,4,6-triQxa-8-phDsphaadamantaiie (0.034 g, 0.117 mmol), 

tris(dibeiEylidenjeacetone)dipalladium(0) (0.027 g, 0.030 mmcl), and potassiumphosphate 

(0.531 g, 2500 mmcl) in dioxane (4 mL) and water (1 niL) was degassed and back-filled 

with nitrogen se^ral times. The reaction mixture was heated at 60 °C overnight. To this 

reactionmixture were added dioxane (5 niL) and 2.0 N NaOH (5 niL). HE reactionwas 

30 heated at 90 "XT for 2 IIOUE . After cooling, the reaction mixture was partitioned between 0.1 N 

HCl and ethyl acetate. The aqueous pH appeared around 5. The oiganic layerwas sepaiated, 

and the aqueous layerwas extracted with additional ethyl acetate twice. The combined 

oiganic layers were washed with saturated aqueous sodium chlonde solution, dned over 
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anl^drous magnesium sulfate, filtered, arid concentrated. The residue was triturated with 3:7 

ethyl acetate/heptanes to give the title compound (0 365 g, 0.919 mmol, 92 % yield). 

Example 23c 

4-(2,4-difluoiophenyl)- 10-metl^l-7-nitro-3,4-dihydiD-l H-1,4,5,10-

5 tetraasadibeiEo[cd,f]a3ulen-ll(10H)-one 

A mixture of Example 23b (0.17 g, 0.42S mmoli 4 N l^drogen chloride in dioxane 

(3.21 niL, 12.S4 mmol) and fonnaldel^de (0.128 g, 4 23 mmol) in methanol (2) was heated 

at 130 "C under microwave conditions for 2 hours. After cooling, the reaction mixture was 

partitioned b etween water and ethyl acetate. "Hie organic layerwas separated, and the 

10 aqueous layerwas extracted with additional ett^l acetate three times. The cont ined organic 

layers were washed with saturated aqueous sodium chloride solution. dried over anhydrous 

magmas ium sulfate, filtered, and concentrated. The residue was used for the next reaction 

without additional purification 

Example 23d 

15 7-amino-4-(^4-difhiQr0phenyl)- lO-metl^l-S^dihydiD- IH-1,4,5,10-

tetraasadib eirao[cd,f]aaulen-11(10H)-one 

A mixture of 23c (0.18 g, 0.440 mmol), iron (0.123 g, 2.199 mmol), and ammonium 

hydrochloride (0J047 g, 0.879 mmol) in tetrahydrofuran (5 mL),water(1 mL) and ethanol(5 

mL) was heated at 90 " C for 2 hours. The solid was filtered ofl£ arid washed with ethyl 

20 acetate s ever-al times. It was then poured into water. Organic layer was separated, and the 

aqueous layerwas extracted with ethyl acetate s everal times. The cont iried oiganic layers 

were washed with saturated aqueous sodium chloride, dried over anhydrous magnesium 

sulfate filtered, arid concentrated. The res idue was purified by reverse phase HPLC (CI 8, 

CH^CNAvatertO.lS TEA), 0-100% gradient) to give 0J05 g (23.1%) of the title compound as 

25 a bis TFA salt. 

Example 23e 

N-(4-(2J4-difluoriophenyl)-10-metl^rl-l 1-OXD-3,4, 10,1 l-tetrahydro-IH-1,4,5,1 fl­

ic traasadib erEu [cd^asulen-7-yl)e thane sulfonamide 

A mixture of Example 23d (0 J05 g, 0.132 mmol), ethanesulfor^l chloride (0.017 g, 

30 0.132 mmcl), and triet^lamine (0.013 g, 0.132 mmol) in dichlaromethane (5 mL) was stirred 

at antient temperature for 2 hours. The solvent was removed, and residue was treated with 

dioxane (2 mL) arid 2.0 N NaOH (1 mL). The reaction mixture was heated at 85" C for 2 

houis. The reaction mixture was partitioned betweenwater and ethyl acetate. The oiganic 

layerwas separated. The aqueous layerwas neutralised to pH = 7, and extracted with 
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additional etl^l acetate iwice. The combined organic laye23 were washed with saturated 

aqueous sodium chloride, dried over anhydrous magjies ium sulfate, filtered, and concentrated 

under reduced pressure. The residue was purified by reverse phase HPL£ (CIS, 

CH^CNAvater (0.1% TFA), 0-100% gradient) to afifotd the title compound (0.048 g, 0.77 

5 mmol, 58.3 % yield) as mono TFA s alt. 1H NMR (500 MH^ DMS 0-d$ 5 1192 (s, 1H), 

9.76 (s, IH), 7 91-7.93 (m, 2H), 7 &2 (S, 1 HX 7.29-7.35 (m, 1 HX 7.20 (d, J = 2.75 Hz, IH), 

7 J07-7.13 (m, IH), 700-706 (m, IH),, 4.76 (s, 2H), 3.65 (s, 3H), 3.14 (q, J = 7.32 Hz, 2HX 

125aJ = 732Hz,3H). MS (ESI+)m/z4722 (M+H)\ 

Example 24 

10 4-butyl- 10-metl^rl-7-((mjetl^rl5ulfor^rl)metl^rl)-3,4-dil^dro-1 H-1,4,10-

ttiazadib eirao [cd^asulen-11(10H)-one 

A 5 niL vial was charged with Example 5f (75 mg, 0218 mmol), butyialdehyde 

(0.039 mL, 0.437 mmol), acetic acid (0.125 mL, 2.184 mmcl) and dichloromethane (2.5 mL). 

The vial was sealed and the mixture was heated at 60 "C for 1 hour. The reaction mixture 

15 was cooled in an ice bath and sodium triacetoxyborohydride (93 mg, 0.437 mmol) was added 

portionwise over a few minutes. S tining was contiined overnight while warming to ambient 

temperature. The reaction mixture was quenched with 1 M sodium hydroxide (2 mL) and 

partitioned b ehveen saturated sodiumb icaibonate solution (50 mL) and erthyl acetate (50 

mL). The layers were separated and the aqueous layerwas extracted with ethyl acetate (2 X 

20 25 mL). The combined organic layeis were dried over anhydrous s odium sulfate, filteied and 

concentrated. The residue was purified by flash chromatogiapl^ (silica gel, 0 - 10 % 

methanol in dichloromethane) to provide the title compound (74 mg, 85%). 'H NMR (400 

MHz, DMS0-4) 5 11.76 (s, IH), 7.68 (d,/= 1.83 Hz, 1HX 7.50 (s, IH), 7.23-7.29 (m. IH), 

7.17-7.21 (m. IH), 7.14 (d, /=2.14 Hz, IH), 4.44 (s, 2H), 4.08 (s, 2H), 3J62 (S, 3H), 29CU2.98 

25 (ru, 5H), 1.32-1.43 (m, 2H), 1.14-125 (m, 2H), 0.77 (t, 1=132 Hz, 3H). MS (ES 1+) m/z 

400.1 (M+H)L. 

Example 25 

tert-butyl 3-(( 10-mefhyl-7-((methylsulfoi^rl)methyl)-11-oxo-l Q, 11 -dihydio-1 H-1,4,10-

triazadib erEo[cd,f]amulen-4(3H)-yl)methyl)pyiiDlidinfi-l -caiboxylate 

30 Example 25 was prepared according to the procedure used for the preparation of 

Example 24, substituting tert-butyl 3-fom^lpyncilidine-l-caiboxylate for butyraldehyde to 

provide the title coni>ouiil. 1H NMR (400 MHz, DMS 0-d$ 5 11.79 (d, M 2.14 Hsj IH), 

7.70 (d,/= 1.83 H^ IH), 7.53(s, IH),7.24-729 (m. IH),7.18-724 (m. IH),7.14(d, /=2.44 

Hz, 1H), 4.44 (s, 2HX 4.12 (s, 2HX 3.62 (s, 3H), 3.13-3.24 (m, 2H), 3.03-3.12 (m, IH), 2.75-
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2 91 (m, 6H), 2.18-2 30 (m, IH), 1.73 (d, 7=6.71 Hz, 1HX 1.26-1.49 (m, 10H). MS (ESI+) 

m/z 526.9 (M+H)'. 

Example 26 

10-methyl-7-((met%lsulfbn7l)metl^l)-4-((tetr^yd:iDfur.m-3-yl)methyl)-3,4-dihydro- 1H-

5 1,4,10-tiiasdibenHo[cd,f]aHulen-l 1(1 QH)-one 

A 5 mL vial was changed with Example 5f (75 mg, 0 2 IS mmol), tetral^drafuran-3-

c art aldehyde (50% weight in water, 131 mg, 0 J655 mmcl), acetic acid (0.125 mL, 2. 1S4 

mmol) and dichloiamethane (2.5 mL). Hie vial was sealed and the mixture was heated at 60 
"C fori hour. The reaction mixture was cooled man ice bath and sodium 

10 triacetoK^) arohydnde (93 mg, 0.437 mmol) was added portiorwise over several mirutes. 

S tinting was continued overnight while warming to antient temperature. The reaction 

mixture was quenched with 1 M sodium hydroxide (2 mL) and partitioned between s aturated 

sodiumbicaibonate solution(50 mL) and eti^lacetate (50 mL). Hie layers were separated 

arid the aqueous layerwas extracted with ethyl acetate (2 X 25 mL). The cont ined oiganic 

15 layeis were dried over anhydrous sodium sulfate, filtered and concentrated. HE res idue was 

puiified by flash chromatography (silica gel, 0 - 10 % methanol in dicliloramethane) to 

provide the title con^ounl (79.6 mg, 85%). 'H NMR (400 MHz, DMS 0-4) 5 11.79 (s, IH), 

7.70 (d, 7=1.83 H3 IH), 7.54(s, IH),7.24-730 (m, IH),7.1S-723 (m, IH),7.15(d, 7=2.44 

Hz, 1H), 4.45 (s, 2HX 4.13 (s, 2HX 3.45-3.66 (m, HX 3.25-3.30 (m, 1 HX 2.94 (s, 3HX 2.84-

20 292 (m, IH), 2.77 (dd, 7=12.36, S.70 H^ IH), 2.20-235 (m, IH), 1.65-185 (m, IH), 1.33-
1.46(m, IH). MS (ES 1+)m/z42S. 1 (M+ H)L. 

Example 27 

4-((4,4-difTuoiio(yclQhexyl)metl^rl)-10-methyl-7-((metlylsulfbryl)metl^rl)-3,4-dihydiD-lH-

1,4,10-triasdibenzo[cd,f]aHulen-l 1( 1QH)-one 

25 Example 27 was prepared according to the procedure used for the preparation of 

Example 24, substituting 4,4-difluorocyclohexanecaibaldel^de fbrbutyraldel^de, to provide 

the title compound. 'H NMR (400 MHz, DMS 0-4) 5 11.77 (d, 7=1 .S3 Hz, IH), 7J69 (d, 

7= 1 S3 Hz, 1H), 7.51 (s, 1 HX 7.24-7.29 (m, 1 HX 7.19-7.23 (m, 1 HX 7.13 (d, 7=2.44 Hz, IH), 

4.44 (s, 2H), 4DS (s, 2HX 3.62 (s, 3HX 2.94 (s, 3HX 2.S2 (d, 7=7D2 Hz, 2H), 1J82-1.96 (m, 

30 2HX 1.48-1.76 (m, 5HX 0.94-1.10 (m, 2H). MS (ES 1+) m/z 42S. 1 (M+H)1. 

Example 2S 

tert-butyl 4-(( 10-me4iyl-7-((methylsulfor^l)methyl)-11-oxo-l 0,11 -dihydio-1 H-1,4,10-
tnazadib erso [cd^amlen-4(3H)-yi)methyl)piperidine-1 -caiboxylate 

121 



WO 2014/139324 PCT/CN2014/000258 

Example 28 was prepared according to tlie procedure used for tlie preparation cf 

Example 24, substituting tert-^butyl 4-forn^rlpipendine-l-caibaxylate forbulyraldel^de, to 

provide tire title contain!. 1H NMR (400 MHs, DMS 0-^ 5 11.77 (d, 2.44 IH), 

7J68 (d, J=1.83 HE; IH), 7.51 (s, IH), 7.23-728 (m. IH), 7.18-723 (m. IH), 7.13 (d, 7=2.44 

5 HE, 1H), 4.44 (s, 2H1 4.08 (s, 2H). 3.81 (d, J= 11.90 H^ 2H), 3.62 (s, 3H), 2.94 (s, 3H), 2 SO 

(d, 1=6.10 HE, 2H), 2.51 (s, 2H), 1.56 (d, /= 10.68 H's, 3H), 1.34 (s, 9H), 0.76-0.92 (m, 2H). 

MS (ESI+) m/z 540.9 (M+H)L. 

Example 29 

lO-metiiyl-7-((me thylsulfonyl)methyl)-4-((tetrahydiD-2H-pyTan-3-yl)metl^rl)-3J4-dihyd ID-

10 lH-l,4,10-tiiaEajdibeirao[cd^]aHalenrll(10Hl-aiie 

Example 29 was prepared according to the procedure used for the preparation of 

Example 24, substituting tetrahydio-2H-pyTari-3-caib aldehyde forbutyraldehyde, to provide 

the title compound. 'H NMR (400 MHz, DMSO-^) 5 11.77 (d, /=1.83 Hz, IH), 7J68 (d, 

/=2.14 Hz, IH), 7.51 (s, IH), 7.23-7.29 (m, IH), 7.18-7.23 (m, IHX 7.15 (d, /=2.75 Hz, IH), 

15 4.44 (s, 2H), 4 D0-4.13 (m, 2H), 3 56-3.70 (m, 5H), 3.16-3.25 (m, 1 HI 2.91-3.00 (m, 4H), 

2 S3-2.91 (m, IH), 2.73-2 £ 1 (m. IH), 157-1.72 (m, 2H), 128-150 (m, 2H), 1D7 (t, J=9.61 

HE, IH). MS (ESI+)m/z 540.9 (M+H)L. 

Example 30 

4-(4,4-difhiaro<ycloheKyl)- 10-metl^,l-7-((methyi5ulfonyl)metl^'l)-3^,4-dil^dro- IH-1,4,10-

20 tiiazadibeirao[cd^]aHalerb-ll(10H)-one 

Example 30 was prepared according to the procedure used for the preparation cf 

Example 24, substituting 4,4-difluorocyclohexanane forbutyraldehyde, to provide the title 

compound. 'H NMR (300 MHz, DMS Q-&) 5 11.84 (d, /= 1.70 Hz, IH), 7.72 (s, IH), 7 59 (s, 

1 HI 7.25 (s, 2H), 7.19 (d, 1=2.71 Hz, 1 HI 4.46 (s, 2H1 4.08 (s, 2H), 3.62 (s, 3H), 2 94 (s, 

25 3H1 2.88 (s, 1 Hi, 1.96 (d, /= 12.55 H2j 2H), 1.19-1.86 (m. 6H). MS (ES 1+) m/z 462.1 

(M+H)\ 

Example 31 

4-(4-fhiorqphenyl)-(3^3-iH-i)-10-methyl-7-((metl^lsulforyl)metl^rl)-3,4-dil^dro-l H-1,4,10-

triaaajdib eirao [cd^]amalen-11(10H)-ane 

30 A 20 niL microwave tube was chaiged Example 9e (0J0506 g, 0.119 mmcl), 

formaldehyde-^ (0.095 mL, 0.595 mmcl) and methanol (1.189 mL). 4N HCl in dioxane 

(0.595 mL, 2.379 mmol) was added. The tub e was clos ed and the reaction was heated to 90 

*C for 2 hours. The reactionwas cooled to room temperature. The reactionwas partitioned 

betweendichloramethane and saturated aqueous sodiumbicaibonate. The aqueous layerwas 
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extracted with dichlo ID methane. The cont ined oiganic layers weie washed with saturated 

aqueous sodium chloride solution, dried over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was talsenup into dichloromethane and triturated with ether. The 

resulting slurry was stirred for 10 miriites arid filtered. The white solid was rinsed with ether, 

5 collected, and dried in a 60 *C vacuum oven, to provide the title compound. 1H NMR (400 

MHz, DMS 0-&) 5 11.80 - 11 £5 (m, IH), 7 91 (d, /= 2.0 Hz, 1 HX 7.00 (s, IH), 7.40 - 7.51 

(m, IH), 7.33 (d, / = 4.5 Hz, 2HX 0.72 - 0.85 (m, 2H), 030-0.40 (m, 2H), 4.53 - 4.59 (m, 

2HX 3.50 (s, 3H), 3.00 (s, 3H). MS (ESI+) m/z 4401 (M+H)'. 

Example 32 

10 7-fTuoro-4-(4-fhioroplienyl)- lO-metl^l-S^-dihydio-l H-1,4,5,10-tetraasadib e ITSO [c d, f] -ECU le iv-

1 l(10H>one 

Example 32a 

4-(2-ammo-5-fluoropyTidin-3-yl)-0-metl^,l- 1-tos yl- lH-pynDlo[^3-c]pyridm-7(0H)-ane 

3-BiomD-5-flucacpyndin-2-amine (0.3 g, 1571 mmol), Example If (0.073 g, 1 571 

15 imtt'lX tris(dibenzyiideneacetone)dipalladium(0) (0.043 g, 0.047 mmol), 1^3,5^7-

tetrametl^rl-0-pher^rl-2,4,8-trioKa-0-phDsphaadamantane (0.040 g, 0.157 mmol) and 

potass ium phosphate (1.107 g, 5.50 mmcl) were continued and sparged with argon for 15 

miiutes. Mearwhile a solution of 4:1 dioxaneAvater (8 niL) was sparged with nitrogen for 15 

miiutes and then transfemedby syringe into the reaction vesselunder argon. The mixture was 

20 stined for 2 hours at 00 * C, cooled, diluted with 50 mL ofwatei and the ciude solid was 

collected by filtration, washed with additional water and dned to afford the title compound 

(0.648 g,100%). 

Example 32b 

4-(5-fluoro-2-((4-fluoropher^l)aminD)pyTidiii-3-yl)-0-methyl-1 H-pyrrolo[2^-

25 c]pyridin-7(0H)-one 

1 -B rortiD^-fluordb eaizene (0.424 g^ 2.425 mmolX Example 32a (0.5 g, 1.212 mmol), 

diacetoxypalladium(10.89 mg, 0.048 mmol), dicyclohexyl^^'jS-tiiiscpicpyl-ll,!1-

b iphei^rl]-2-yl)phDsphiiie (0.040 g, OJ097 mmol) and cesium carbonate (0.790 g, 2.425 

mmol) were cont ined in a mixture of t-butancl (2.021 mL) arid toluene (10.10 mL) and 

30 heatedby microwave at 150 "C for 2 hours. The mixture was cooled arid partitioned between 

ethyl acetate and water. The oiganic layerwas washed with s aturated aqueous sodium 

chloride, dried (anhydrous sodium sulfate), treated with 3-mercaptopiopyl functionaliaed 

silica, filtered and concentrated. Ririficationby chromatography (silica gel, 1-5% methanol 

indichloiDmethane) afforded the title compound (0005 g, 15%). 
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Example 33c 

7-fTuioro-4-(4-fhiariaphenyl)- 10-metl^rl-3J4-diliydiD-l H-1,4,5, 10-tetraazadib erEo[cd,f]-3ELLleit-

ll(10H>ane 

Example 32b (0.055 g, 0.156 mmol), parafonnaldehyde (0.141 g, 4.68 mmol) and 

5 hydrogen chloride (4M in 1,4-dioxane, 1 mL, 4.00 mmol) were cont) ined in methanol (1 mL) 

in a sealed tube and heated by mLcravave at 130 *C for 2 hours, cooled and concentrated. 

Purification by rererse phase HPLC (CIS, CHiCNAvater(0.1% TFA), 0-100% gradient) 

afforded the title compound as the TFA salt (0009 & 12%). "H NMR (500 MHz, DMSO-d& 
5 11.91 (s, IH), 8.43 (d, J = 2.75 Hz, IHX 8.27 (dd, J = 9.92,2.90 Hz, IH), 7S5 (s, IH), 7.36 

10 (d, J = 2.44 HBJ IH), 6.78 - 6.92 (m, 2HX 6.43 - 6 53 (m. 2H), 4.78 (s, 2H), 3.56 (s, 3H). MS 

(ESI+)m/z365(M+H)'. 

Example 33 

4-(4-fluanqphenyl)-7,10-dimethyl-3-phei^'l-^,4-dil^dro- IH-1,4,5,10-

tetraazadib eirao[cd,f]aaalen-11(10H)-one 

15 A mixture of Example 1 lc and b eiEaldehyde (0.116 mL, 1.143 mmol) in acetic acid 

(1 niL) was heated in a sealed tube at 110" C for 15 hours, cooled and concentrated. 

Ratification by reverse phase HPLC (CIS, CHiCNAvater(0.1% TFA), 0-100% gradient) 

afforded the title compound (0.016 g, 25%).1H NMR (400 MHz, DMS O-^) & 11.75 (s, 1 HX 

8J02 (s, IH), 799 (s, IHX 7.68 (s, IHX 7.38 (d, J = 2.75 Hz, IH), 698 - 7.12 (m, 5H), 6.31 -

30 6 S3 (m, 2H), 6.71 - 6.78 (m, 2HX 6.63 (s, 1 HX 3.60 (s, 3H), 2.25 (s, 3(H). MS (ES 1+) m/z 

437 (M+H)L. 

Example 34 

ethyl 4-(4-fluoropheriyl)-10-methyl-7-((metl^l5ulfor^l)methyl)-l 1-oxo-3,4,10,11-tetrahydro-
1H-1,4,10-triazadib enao[cd,f]aHilene-3-caib oxylate 

25 Example 34 was prepared according to the procedure used for the preparation of 

Example 7, substituting Example 9e for Example 6c to provide the title compound. 'H NMR 

(300 MHz, DMS 0-dt) 5 11.95- 12.00 (m, IH), 7.35 (d, J = 2 D Hz, IH), 7.62 (s, IH), 7 37 (d, 

J = 19 H^ IH), 7.24 (d, J = 3.1 Hz, IH), 6.37 (t, J = 3.7 Hz, 2H), 6.46 - 6.61 (m, 2H), 6.13 -

629 (m, IH), 4.44 - 4.62 (m, 2HX 3.70 - 4J03 (m, 2H), 3.53 (s, 3H), 293 (s, 3H), 0S7 -1.03 

30 (m, 3H). MS (ES 1+) m/z510.1 (M+HlL. 

Example 35 

tert-butyl 4-(4-(4-fluorqpher^,l)-10-methyl-7-((metl^'l5ulfor^'l)metl^'l)-l l-oxo-3,4,10^11-

tetral^dro-1 H-1,4,10-tiiazadib errao[cd,f]azalene-3-caib onyl) pip erazine-1 -cad) oxylate 
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Example 35a 

4-(4-fluoro(pher^l)-10-methyl-7-((metl^lsulfbr^rl)metl^rl)-l l-oxo-3,4,10^ 1l-tetrahydro-1H-

1,4,1O-triazadiberEO [cd,f]aHLilene-3-caiboxylic acid 

A 100 mL round-b ottomed flasl: was changed with Example 34 (0.453 g, 0.888 

5 mmol), dioxane (6.66 mL) and water (2.22 mL) to give a yellow solution. Lithium hydroxide 

hydrate (0.186 g, 4.44 mmcl) wa added. The reaction mixture was stirred at arrfc ierit 

temperature for 5 hours. The reaction mixture was quenched with 1N l^drochbric acid. The 

resulting s lurry was stirred for 10 minutes arid filtered. Hie s olid was rins ed withwater dried 

on the frit overnight arid collected to provide the title compound (03664g, 86% yield). 

10 Example 35b 

tert4)utyl 4-(4-(4-fluoiophei^rl)-10-methyl-7-((metl^rl5ulfbr^rl)metl^rl)-l l-oxo-3,4,10,11-

tetrahydro-1 H-1,4,10-triasadib erEo[cd,fJaHulene-3-catb onyi)paperaEime-1 -cad) oxylate 

A 2 mL microwave tube was charged with Example 35a (0.0498 g, 0.103 mmcl), tert-

butyl piperazine- 1-caib oxylate (0.019g, 0.103 mmol), polymers up ports d-carbodiimide 

15 (0.248 g, 0 310 mmol), 1H* en» [d][l ̂ tnaaol-l <d (0.014 g, 0.103 miroll N-ethyl-N-

isop<ropylp<i^aiv2-amine (0D36 mL, 0207 mmol) and dimethylacetamide (1 D34 mL). The 

tube was sealed, and the reaction mixture was heated in a Biotage Creator at 110 X for 10 

miiutes fixed hold time. The reaction mixture was filtered, and the resin was rinsed 

thoroughly with ethyl acetate. The filtrate was washed twice with saturated aqueous sodium 

20 chloride. Hie oiganic layerwas dried over anhydrous magnesium sulfate, filtered arid 

concentrated. Hie residue was puiified b y flas h chromatograpl^ (s ilica gel, 0-10% methanol 

indichloiomethane) to provide the title compound (0.0133g, 20% yield). 'H NMR (300 

MHz. DMSO-dt) 5 11.78 - 11.89 (m. IH), 7.77 - 7.89 (m. IH), 7.50 - 7.61 (m. IH), 7.35 -

7.45 (m, IH), 7.20 - 7.34 (m, 2H1 6.76 - 6 90 (m, 2H), 6.43 - 6.57 (m, 2H1 6.33 - 6.43 (m. 

25 1 HI 4.42 - 4 J66 (m. 2H), 3 J66 - 3.81 (m, 2H), 3.40 - 3.61 (m, 5H), 2 98 - 3.22 (m, 2HX 2.92 

(s, 3H), 2 J66 - 2.85 (m, 2HX 1.47 - 1.29 (m, 9H). MS (ES 1+) m/z 549 8 (M+H) *. 

Example 36 

10-methyl-7-((methyisulfonyl)methyl)-4-(pyiTQlidm-3-ylmetl^rl)-3,4-dihydro-l H-1,4,10-

triazadib errao [cd^]amalen-11(10H)-one 

30 A 4 niL vial was charged with Example 25 (98 mg, 0.186 mmol) and dichlotomethane 

(2 mL). The mixture was cooled in an ice b ath arid ^^2-trifluoroaoetic acid (1 mL, 12 98 

mrnol)was added. Stirring was continued for 2 IIOUE as the reaction mixture warmed to 

ambient temperature. Hie reaction mixture was concentrated under a heated stream of 

nitrogen and the residue was partitioned between saturated s odiumb icarb onate solution (50 
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mL) and ethyl acetate (30 mL). The layeis were separated and the aqueous layerwas 

extracted with 10% methanol in dichlaromethane (16 x 100 mL). line combined oigariics 

were also dried over anhydrous sodium sulfate, filtered and concentrated. The residue was 

purLfied by reverse phase HPLC (CIS, CHiCNAvater(0.1% TFA), 0-100% gradient) to 

3 afford the title compound (56.6 mg, 56%) as the trifluoroacetic acid salt. 'H NMR (400 

MHz, PYRIDINE-A) 5 13.48 (s, 1 HX 11.08-11.34 (m, 1 HX S.06 (d, 7= 1.83 Hz, IH), 7 56 (s, 

2HX 7.38-7.42 (in, IHX 7.36 (d, 7=8.24 Hz, IH), 4.76 (s, 2HX 4.25-4.40 (m, 2HX 3.63 (s, 

3HX 3.58 (dd, 7=11.29, 7J63 Hz, IHX 3.42-3.52 (m, IHX 3.30-3.42 (m,2HX 3.14-3.21 (m, 

1 HX 3.14 (s,3H), 3.02 (dd, 7=1251, 9.16Hz, IHX 2.59-2.72(m, 1H), 1.90-2.04(m, 1 Hi, 

10 159-1.73 (m. IH). MS (ES 1+) m/z 427.1 (M+H)1. 

Example 37 

10-met%l-7-((methyisuffonyi)methyl)-4-(piperidirir4-ylmethyl)-3,4-d:ihydro-l H-1,4,10-

tiiazadib eirao [cd^araileiv 11(10H)-otie 

A 4 mL vial was charged with Example 28 (815 nig, 0.151 mmol) and 

15 dichloiDinethane (2 niL). The mixture was cooled in an ice bath and 2^,2-tuflioroacetic 

acid (1 niL, 13 mmol) was added. Stirring was contirned for 2 hcurs while wanning to 

ambient temperature. The reaction mixture was concentrated under a heated stream of 

nitrogen arid the residue was purifiedby reverse phase HPLC (CIS^ CH^CNAvater (0.1% 

TFA), 0-100% gradient) to afford the title compound (76.9 mg, 92%) as the trifluoiDacetic 

20 acid salt. 'H NMR (400 MHz, PYRIDINE^) 5 13.45 (d, 7= 1.53 Hz, 1 HX 10 £9 (d, IH), 

SJOS (d, 7=2.14 H^ IH), 7.61 (dd, 7^8.24,1 S3 Hz, 2HX 7.41 (d, 7=2.44 H^ IH), 7.37 (d, 

7=7 93 Hz, 1H), 4.77 (s, 2HX 4.27 (s, 2HX 3.64 (s, 3HX 3.52 (d, 7=12.51 H^ 2H), 3.13 (s, 

3HX 3.00 (d, 7=6.41 Hz, 2H), 2S8-2.98 (m, 2H), 1 SO-1.99 (m, 3H), 155 (d, 7=12S2 Hz, 

2H). MS (ES 1+) m/z 441.1 (M+H)L. 

25 Example 3S 

7-fluono-l 0-methyl-3^,4-dil^dro-1H-1,4,51, 10-tetraazadib enzo[cd,f]azuleiir 11(10H)-one 

Example 38a 

4-(2-amino-5-fluoiopyiidin-3-yl)-6-metl^rl- 1-tos yl- lH-pynolo[2,3-c]pyiidin-7(6H)-onfi 

Example 38awas prepared according to the procedure used for the preparation of 

30 Example 8a, substituting 3-bromcH5-fluoropyridin-2-anrine for 2-broino-4-

(methyisulfonyl)anilLne and the reaction time was 4 hours instead of 3 hcurs, to provide the 

title compound in quantitative yield. 

Example 38b 

4-(2-aminD-5-fluarqpyiidin-3-yl)-6-metl^,l-lH-pyTtiolo[^3-c]pyTidm-7(6H)-ane 

126 



WO 2014/139324 PCT/CN2014/000258 

Example 38a (825 mg, 2.00 mmol), potass ium hydroxide (1.68 g, 30.0 mmol) and 

cet^trimetl^lanmianiumb romide (36.4 mg, 0.100 mmol) weie conb ined in a mixture of 

dioxane (20 mL) and water (10 mL). The reaction mixture was heated at 100 "C for 3 IIOUE 

and then cooled to ant ient temperature. To this mixture was added water, and the pH was 

5 adjusted to pH 7b y the addition of 1M HCl. The mixture was extracted with ethyl acetate arid 

the oiganic layerwas washed with saturated aqueous s odium chloride twice, dried with 

anl^drous sodium sulfate, tieatedwith3-meicaptopiDpyl fu rationalized silica gel, filtered, 

arid concentrated. Hie residue was triturated with dichloromethane to afford the title 

compound (460 mg, 89%). 

10 Example 38c 

7-fhicao-l 0- methyl- 3,4-dihydro-1H-1,4,5,10-tetraazadib enao[cd,f)aaalen-11(10H)-one 

A 5 niL vial was charged with Example 3Sb (25.8 mg, 0.100 mmol), 

paiaformaldel^de (30 mg, 1.0 mmol) arid methanol (2 mL). To this suspensionwas added 

4M HCl in dioxane (0.50 mL, 2 0 mmcl). The vial was clos ed and heated in a micrcwave 

15 reactor at 120 * C for 2 houE. HE reaction mixture was cooled to arib ient temperature and 

concentrated. To this res idue was added watei; and the pH was adjusted to pH 7 by addition 

of saturated aquecus sodiumb icaibonate. The residue was sonicated for 5 minutes and 

filtered to affoid the title conpounl (23 ng, 85%). "H NMR (300 MHz, DMSO-^j) 5 11.84 

(s, 1 H)796-8.06(m,2H) 7.79 (s, 1 H) 7.18 (d, 7=271 Hz, 1 H) 6.16 ft 7=3.05 Hz, 1 H) 

20 4.15 (d, 7=3.05 Hz, 2 H) 3.61 (s, 3 H). MS (ES 1+) m/z 271 (M+H)L. 

Example 39 

etl^l 7-fhioro- lO-metl^l-11 -oxo-3,4,10,11-tetral^dro- IH-1,4,5,10-

tetraazadibenHo[cd,f]aHulene-3-caiboxylate 

A 5 mL vial was charged with Example 38b (25.8 mg, 0.100 mmol), 50% ethyl 2-

25 oxoacetate in toluene (0.198 mL, 1.00 mmcl) and ethanol (2 mL). To this suspensionwas 

added 4M HCl in dioxane (0.50 mL, 2 0 mmcl). The vial was clos ed and headed in a 

miciowaTC reactor at 120 *C for 2 hours. The reaction mixture was cooled to ambient 

temperature and concentrated. The residue was purified by flash chiomatogiaphy (silica gel, 

2-4% methanol in dichloromethane) to afford the title compound (17 mg, 50%). 1H NMR 

30 (300 MHz, DMS O-A) 5 12.10 (s, 1 H) 7.96 - 8 06 (m, 2 H) 7.87 (s, 1 H) 7 34 (d, 7=2.71 Hz, 

1 H) 6.50 (d, 7=5.43 Hz, 1 H)5.11 (d, 7=5.43 Hz; 1 H) 3.91 (q, 7=7.12 Hz, 2 H) 3.61 (s,3H) 

0 98 (1,7=7.12 Hz, 3 H). MS (ES 1+) m/z 343 (M+H)L. 

Example 40 
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4-(4-fluoiDphei^l)-3-(4-methoxypipeiidine-l -caiboryl)-10- methyl- 7-

((metl^rl5iilJbi^rl)metl^rl)-3J4-dihydiD-l H-1,4,10-triazadib errao [cd,f]a2ilert-11 (10H)-Qiie 

Example 40 was prepared according to the procedure used for the preparation of 

Example 35b, substituting 4-methoKypipeiidine for tert-tiutyl piperaziiie-1-caib oxylate to 

5 provide the title con®auid. "H HME (300 MHz. DMSO-4J) 5 11.78 - 11 S3 (m. IH), 7S1 -

7 J86 (m, IH), 7.55 (s, IH), 7 33 - 7.43 (m, IH), 7.24 - 7.33 (m, 1 HX 7.21 (d, / = 7.7 Hz, IH), 

6.79 -6.89 (in, 2H), 6.43 - 6.53 (m, 2HX 6.28 -6.40 (m, IH), 4.46 - 4.61 (m, 2H), 4.01 (d, / 

= 1.1 H^ IH), 3.53-3.41 (m, IH), 3.56 (s, 3H), 3.41-353 (m, IH), 325-329 (m, 5H), 292 (s, 

3H1 1.89 -2.14 (m, IH), 1 J69 -139 (m, IH), 1.32 -1.69 (m, 2H). MS (ESI+) m/z 579.0 

10 (M+H)1 

Example 41 

4-(4-fluoropheriyl)-l 0- methyl- 3-(4-methylpiperaELne- 1-caib onyl)-7-

((mettyl5ulfor^l)metl^'l)-3,4-dihydiD-l H-1,4,10-triazadib eirao [cd,f]aailenr 11 (10H)-one 

Example 41 was prepared according to the procedure used for the preparation of 

15 Example 35b, substituting 1-methylpiperazine for tert-butyl piperazine-1 -caiboxylate to 

provide the title conpounl. 'H HME (300 MHz, DMSO-ti) 5 11.79 - 11S5 (m. IH), 7S4 

(d, /= 1.7 Hz. IHX 7.55 (s, IH), 7.40 (dd, /= 8 JO, 19 HE; IH), 7.18 - 7.32 (m, 2HX 6.78 -

6 39 (m, 2H), 6.45 - 6.54 (m, 2H), 6.32 - 6.40 (m, 1 HX 4.47 - 4 J6 1 (m, 2H), 3.44 - 3.61 (m, 

5HX 2.74 - 3.04 (m,5H),2.15-238 (m, 5H). MS (ESI+) m/z 564.1 (M+H)L. 

20 Example 42 

5i,7-difluono- 10-metl^l-4-((tetrahyidrafuraii-3-7l)metl^rl)-3,4-dil^idro-l H-1,4,10-

triazadib eirao [cd^amulerv-11(1 QH)-orie 

Example 42a 

4-(2-amino-3,5-difTuorophenyl)-6-mjethyl- l-tosyl- lH-pyTroloC^3-c]pyiidin-71(6H)-on)e 

25 2-BiDmD-4,6-difluorDaiiLline (1D g, 4.81 mmcl), Example If(2.059 g, 4.81 mmcl), 

tris(dibeiEylideneacetoiie)dipalladium (OX l,3,5,7-tetiametl^,l-6-phenyl-^4;S-trioxa-6-

phosphaadamantane (0.141 g, 0.481 mmol) and potassium phos phate (3.57 g, 16.83 mmol) 

were cortfc ined and sparged with aigon for 15 miiiutes. Meanwhile a solution of 4:1 

dioxaneAvater (8 niL) was s paiged with nitrogen for 15 minutes and transferred b y syringe 

30 into the reaction vessel under aigon Hie mixture was s tiired for 2 hours at 60 * C, cooled to 

ambient temperature, and diluted with 100 mL ofwater. The resulting solid was collected by 

filtration, washed with additional water and dned to afford the title compound (1.6 g, 77%). 

Example 43b 

4-(3-amiiiD-3,Sdifluoiiqpher^Fl)-6-meti^,l- lH-pymolo [^3-c]pyridin-7(6H)-atie 
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Example 42a (1 J6 g, 3.73 mmol), potassium hydroxide (627 g, 112 mmol) and 

N,N^-trimethyihexadecan-l-amiriiumb romide (0JQ68 g, Q.186 mmol) were comb me d in 

dioxaiie (33.1 mL) / water (16.6 niL) and heated at 100 +C for 3 IIOUE, cooled, diluted with 

ethyl acetate and water and the pH was ad jus ted to pH 8 b y careful addition of 12 M HCl. 

5 The organic layerwas washed with saturated aqueous sodium chloride, dried (anhydrous 

sodium sulfate), filteied arid concentrated. Purification by chromatography (silica gel, 0.5-4% 

methanol in dichloromethane) afforded the title compound (0.80 g, 78%). 

Example 42c 

5^7-difluoro-10-metl^rl-3^4-dil^dio- IH-1,4,10-triasdibenaD [cd,f]aaulen-l 1( 10H)-

10 one 

A mixture of Example 42b (0.25 g, 0.908 mmol) and parafbmialdehyde (0.273 g, 9.08 

mmol) in methanol (9.08 rriL)was treated with hydrogen chloride (4M in 1,4-dioxane, 6.81 

mL, 27.2 mmcl). The mixture was heated at 90 "C for 3 hours in a sealed tub e, cooled and 

filtered to collect a s olid that was rinsed repeatedly with diethyl ether. The solid was 

15 sonicated in 2 mL methanol and 20 mL 5% aqueous sodiumbicaibonate for 5 minites and 

collected b y filtration to afford the title compound (0.2 g, 77%). 

Example 42d 

5^7-difluoro- 10-metl^l-4-((tBtrahydrafurart3-yl)rnet]^l)-3,4-dihydro-l H-1,4,10-

triasadib errao [cd^anulerv 11(10H)-one 

20 A mixture of tetral^drofuran-3-caiboxaldel^de (0.131 g, 0.654 mmol) and Example 

42c (0.063 g, 0.218 mmol) in dichloromethane (2.5 mL) in a s ealed tub e was treated with 

acetic acid (0.125 niL, 2.180 mmol) arid heated for 1 hour at 60 C°, cooled to 0 * C arid 

treated portiortvisewithsodiumtriacetaxyhydroboratie (0.092 g, 0.436 mmol). The reaction 

mixture was stined for 18 hours allowing the mixture to warm to ambient temperature. The 

25 mixture was partitioned b etween dichloromethane ard 5% aqueous s odiumb icaib onate. The 

oiganic layerwas washed with saturated aqueous sodium chloride, dried (anl^drous sodium 

sulfate) filtered and concentrated. Ririficationby reverse phase HPLC (CIS, CH^CNAvater 

(0.1% TFA), 0-100% gradient) afforded the title compound as a TFA salt (0.04 g, 38%). 'H 

NMR (300 MHs, DMSO-tf*) 5 1191 (s, IH), 7S3 (d, J = 2.03 Hs, IH), 7.41 - 7.46 (m, 1H1 

30 7J06 - 7.22 (m, 2H), 4.19 - 430 (m, IH), 4J00 - 4.10 (m, IH), 3.61 (s, 3H), 3.25 - 3.63 (m, 

5H1 1.66 - 2.70 (m, 4H). MS (ES 1+) mfe 372 (M+H)1. 

Example 43 
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ethyl 4-(4-fluarophenyl)-7,10-dimetlyl-l 1-axo-3,4,10,1 l-tetrahydro-lH-l,4,5i,10-

tetiaazadibeiiHo[cd,f]azLileiiie-3-caibo:rylate 

A mixture of ethyl glyoxalate (O 536 g, 2.87 mmol) and Example 11 c (0.1 g, 0.287 

nmiol) in ethaiiol (2 mL) was treated with hydrogen cliloiide (4M in 1,4-dioxame, 2.153 niL, 

5 8j61mmol). Hue mixture was heated at 120 "C for 18 hours in a sealed tube, cooled and 

concentrated. Ftarificationb y reveis e phase HPLC (CIS, CH^CNAvater (0.1%TFA), 0-100% 

gradient) afforded the title compound as a TFA salt (0.01 g, 6%). 'H HMR (300 MHz, 

DMS 0-4) 6 12.06 (d, J = 1.70 Hz, 1 Hi S. 16 (s, 2Hi 7.83 (s, 1H), 7.39 (d, J = 2.71 Hz, 1 Hi 

692 - 7.00 (m, 2Hi 6.74 - 6.81 (m, 2H), 6.1S (s, IH), 3.91 (d, J = 7.12 Hz, 2H), 3J61 (S, 3H), 

10 236 (s, 3H), 0.92 (t J = 7.12 Hz, 3H). MS (ES 1+) m/z433 (M+H)L. 

Example 44 
N-cyclopentyl- 10-mettyl-7-((methyi;ulfonyl)methyl)-11 -OXD-1 0, 11-dihydro- IH-1,4,10-

tiiasd ib e nzo [c d, fjazol ene-4 (3 H )-c arb o xamid e 

A 5 niL vial was chaiged with Example 5f (72.5 mg, 0.211 mmd), 

15 isocyanatocyclopentaiE (0.036 niL, 0.317 mmol), N -e thyl- N -is op io pylprop ait 2- amine 

(0.110 mL, 0.633 mmol), dichloromethanje (2 mL) and NJ'T-dintthyHormamide (2 mL). The 

reactionmixture was stirred for 18 hours at antient temperature and thenheated at 90 "C for 

72 hours. Upon cooling, the reaction mixture was partitioned b etween 50% saturated 

aqueous sodium chloride (60 mL) and dichloro methane (60 mL). The layers were separated 

20 and the aqueous layerwas extracted with dichloiomethaiie (2 X50mL). HE combined 

extracts were dried over anlydrous sodium sulfate, filtered and concentrated. The residue 

was purified b y flash chiomatogiaphy (silica gel, 0 - 10 % methanol in dichloiDmethaiie) to 

provide the title con^ounl (59.1 ng, 62%). 'H NMR (300 MHz, DMS 0-<4) 5 11.S5 (d, 
J=237 Hz, 1H), 7S3 (d, 2.03 Hz, lH),7.63(s, IH), 733-7.40 (m. IH), 725-731 (m. IH), 

25 7 20 (d, .7=2.03 R-z, IH), 5.36 (d, /= 15.94 Hz, IH), 5.24 (d, /=6.73 Hz, 1 Hi 4.52-4.62 (m, 

lHi 4.40-4.51 (m, lHi 3.96 (d, /= 15.60 Hz, IH), 3.69-3.83 (m, IH), 3.62 (s, 3H), 2.96 (s, 

3Hi 1.54-1.72 (m,2Hi 1.31-1.52 (m, 4Hi 1.09-1.27 (m, 2H). MS (ESI+) m/z 455.1 

(M+H)1. 

Example 45 

30 N-ethyl-10-methyl-7-((metl^rlsulfbi^rl)metl^rl)-l l-oxo-10,11-dil^dro-lH-1,4,10-

triasdibeiiao[cd,f]azulene-4(3H)-caiboKainide 

Example 45 was prepared according to the procedure used for the preparation of 

Example 44, substituting isocyanatoethane fbrisocyanatocyclopentanje to provide the title 
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confound. 'H NMR (300 MHz, DMS 0-4) 5 11.35 (d, 7= 1.35 Hz, IH), 7 S3 (d, 7= 1.70 Hz, 
IHX 7.62 (s, IH), 7.34-7.40 (m, IH), 7.25-7.32 (m, IH), 7.19 (d, 7=237 Hz, IH), 5.59 (s, 
IHX 5.35 (d, 7=15.94 Hz. IH), 4.424.62 (m. 2H), 3.94 (d, 7=15.60 H^ IH), 3.59-3 66 (m. 
3H1 2.97 (s, 3H), 2.75-2.96 (m, 2H), 0.85 (1, 7=7.12 HE; 3H). MS (ESI+) mfe 415.1 (M+H)L. 

5 Example 46 

N-(4-fhicnqphenyl)- 10-mettyl-7-((methyl; ulfonyl)niethyl)-11 -oxo-1 01, 11-dihydiD-l H-1,4,10-

biasd ib e iiHO [c d, fjazol erne 4 (3 H )-c aib o Kamid e 

Example 46 was prepared according to the procedure used for the preparation of 
Example 44, substituting 1 -fluoro-4-isocyanatobeUSEne for isocyanatocycloperitane to 

10 provide the title consul. 1H NMR (300 MHz, DMS 0-d£ 5 1191 (d, 7=2.37 H^ IH), 

7S7 (s, 2H), 7J66 (S, IHX 7.33 (s, 2HX 7.23-7.34 (m, 2HX 7.25 (d, 7=2.37 Hz, IH), 695-7.02 

(m. 2H), 5.52 (d, 7= 15.60 Hz, IH), 4.45-4 J63 (m, 2H), 4 J07 (d, 7= 16.62 HE, IH), 3 J63 (S, 3HX 

293 (s, 3H). MS (ESI+) m/z 431.1 (M+H)L. 

Example 47 

15 4-butyl-^7-difhiQro-10-methyl-3^4-dil^dio-1H-1,4,10-triazadib enzo[cd,f]azulen-11 (10H)-

caie 

A mixture ofbutyraldehyde (0.079 g, 1J097 mmol) arid Example 42c (0.063 g, 0.219 

mmol) in dichloiDethane (1.0 riiL) in a sealed tube was treated with acetic acid (0.126 mL, 

2.193 mmcl) and heated for 2 houE at 60 C*, cooled to 0 "C and treated partionwise with 

20 sodium triacetoxyhydioboiate (0.139 g, 0.653 mmol). The reaction mixture was stined for 13 
hoLLE allowing the mixture to warm to antient temperature. The mix tire was partitioned 

b etween ethyl acetate and 5% aqueous sodiumb icaibonate. Hie organic layer was was hed 

with s aturated aqueous s odium chloride, dried (aiihydious s odium sulfate) filtered and 

concentrated. Riiificationb y chromatography (silica gel, 0.5-3% methanol in 

25 dicMoiomethaiie) gave a s olid that was then triturated in 9:1 hexarie/ethyl acetate to afford 

the title compound (0.057 g, 76%).1H NMR (400 MHz, DMS 0-4) 5 11.39 (s, 1 HX 7.31 (s, 

1 HX 7.40 - 7.45 (m. IH), 7.19 (d, J = 2.14 Hz, IH), 7.05 - 7.14 (m, 1 HX 4.19 - 4.24 (m, 2H), 

4 JO 1 - 4.05 (m, 2H), 3.61 (s, 3H), 1.13 - 1.33 (m, 4HX 0.76 (1, J = 7.02 Hz, 3H). MS (ES 1+) 

m/z 344 (M+H)L. 

30 Example 48 

5,7-difTuoro- 10-metl^l-4-propyl-3,4-dihydro-1 H-1,4,10-tiiazadib enao[cd,f]azulen-11(10H)-

one 

131 



WO 2014/139324 PCT/CN2014/000258 

A mixture of prqpionaldel^de (0.064 g, 1.097 mmol) arid Example 42c (0.063 g, 

0219 mrruol) in 1,2-dichloiDethane (1.0 mL) in a sealed tube was treated with acetic acid 

(0.126 mL, 2.193 mmol) and stirred for2 hours at 60 "C, cooled to 0 "C and treated partion­

wise with sodium triacetaKyhydioboiate (0.139 g, 0.638 mmol). The reaction mixture was 

5 stiired for 18 hous allowing the mixture to warm to arrbient temperature. The mixture was 

partitioned b etween et^l acetate and 5% aqueous sodiumb icaibonate. The organic layerwas 

washed with saturated aqueous sodium chloride solution, dried (aritydrous Na-£ C^) filtered 

and concentrated. FViiificatian by flash chromatography (silica gel, 0.5-3% methanol in 
d IC lilo io nt thane j gave a solid that was triturated in 9:1 hexams/ ethyl acetate to afford the title 

10 compound (0.044 g, 60%). 'H NMR (400 MHz, DMS 0-^)6 11.89 (s, 1 HI 7.81 (s, IHX 

7.43 (d, J = 10J68 HZ, IHX 7.18 (s, IHX 7.05 - 7.13 (m, IH), 4.17 - 4.25 (m, IHX 3.99 - 4D8 
(m, IH), 3.61 (s, 3H), 2 39 - 2.64 (m, 2HX 1.07 -1.43 (ni, 2H), 0.74 (t, J = 7.32 Hz, 3H). MS 

(ESI+) m/z 330 (M+H)1. 

Example 49 

15 4-(cyclcpiDpylmethyl)-5,7-difluorTo-10-methyl-3,4-dil^dro-1H-1,4,10-

triazadib eirao [cd^asulen-11(10H)-orie 

Example 49 was prepared accoiding to the procedure used for the preparation of 

Example 47, substitutirig cyclqpiDpanecaiboxaldehyde forbutyraldehyde, to afford the title 

compound (0.054 g, 72%). 'H NMR (500 MHz, DMS Q-t&) 6 11.90 (s, 1 HX 7.80 (s, 1 HX 

20 7 38 - 7.45 (m, IHX 7.18 (d, J = 1 S3 Hz, IHX 7.08 - 7.13 (m, IH), 4.35 (d, J = 15.87 Hz, 

IHX 4.08 (d, J = 15.87 H^ IH), 3.00 (s, 3H), 2J61 (dd, J = 12.51,6.41 Hz, IH), 225 (dd, J = 

12.51,7.02 Hz, IH), 0.73-0.82 (ni, IH), 0.23 - 0.36 (m, IH), 0.10 - 0.20 (m, IH), -0.18--

0 JOS (m, IH), -0.42 - -0.30 (m, 1H). MS (ES 1+) m/z 342 (M+H)L. 

Example 50 

25 metlyl 4-(5,7-difluoio- lO-metl^l-l 1-oxo-l 0^ 11 -dihydio-1 H-1,4,10-

triazadib errao [cd,f]aEulen-4(3H)-yl)butaiiDate 
Example 30 was prepared accoiding to the procedure used for the preparation of 

Example 47, substituting 4-oxobutanoic acid metl^l esteiforbutyraldel^de, to afford the 

title compound (0.064 g, 74%).1H NMR (400 MHz, DMSO-^) 6 11.90 (s, IHX 7.82 (s, IH), 

30 7.43 (d, J= 9.77 H^ lH),7.19(s, IH), 7.07 - 7.14 (m, IHX 4.17 - 423 (m, IH), 4J01 - 4.07 

(m, IH), 3.61 (s, 3H), 352 (s, 3H), 259 - 2.08 (m, 2H), 2.30 (t, J = 7.32 H^ 2H), 1.40 - 1.50 

(m. 2H). MS (ESI+) m/z 3SS (M+H)'. 

Example 51 
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5,7-difhioro-10-niethyi-4-(3-plijei^rlpiiapyi)-3f4-diliyidiio- IH-1,4,1O-trUsadibenaD [ol,f]azulen-

ll(10H>one 

Example 51 was prepared according to the procedure used for the preparation of 

Example 47, substituting 3-pItnylptopioraidehyde fbrbutyraldehyde, to afford the title 

5 compound (0.062 g, 69%). 'H NMR (400 MHz, DMS0-4) 6 11.89 (s, IHX 7.81 (s, 1 HX 

7.43 (dd, J = 10.83,1.37 Hz, IH), 7J01 - 7.24 (m, 7H), 4.22 - 4.27 (m, IH), 4J04 - 4.10 (m, 

1 HX 3.61 (s, 3HX 2.49 - 2.69 (m, 4H), 1.44- 1.67 (m,2H). MS (ESI+)m/z406 (M+H)'. 

Example 52 

10-nratl^l-7-((methylsulfonyl)meth.yl)-11 -oxo-N-(o-tolyl)-l 0,11 -dihyd ro-1 H-1,4,10-

10 triasdiberizo[cd7f]azulenje4(3H)-carboxarnide 

A 4 niL vial was chaiged with Example 5f(25 mg, 0J073 mmol), l-isocyanato-2-
metl^'IberEene (13.39 mg, 0.091 mmol), diisopropyletl^'laminje (38.4^1 L, 0.220 mmol) and 

N,N-dimethyifomiamide (1 mL). The reactionmixture was heated at 80 "C for 18 IIOUE. 

Tit reaction mixture was concentrated and the residue was purified by reverse phase HPLC 

15 (CIS, CH^CNAvater(0.1% TFA), 0-100%gradient) to afford the title compound (5.6 mg, 

16%). 1H NMR (400 MHz, DMS 0-d6SD&) 5 7.90 (d, J = 1S Hz, IH), 7 J67 (S, IH), 7.45-

753 (m, 2H), 7.31-739 (m, IH), 726 (s, IH), 7J02 (t, J = 72 Hsj 2H), 6.86-6.94 (m, IH), 

5.40-5.48 (m, IH),451-456 (m, 2H),4.10-4.19 (m, lH),364(s, 3H),296 (s,3HX 1.76 (s, 

3H). MS (ES 1+) m/z477.1 (M+H)'. 

20 Example 53 

2-ethylhexyl 10-mfitl^l-7-((methyi5ulfcmyl)methyi)-ll-oxo-10,l 1-dihydro-l H-1,4,10-

tiijeadibenzD [cd,f]aHuleme-4(3H)-caib oxylate 

A 4 niL vial was charged with Example 5f (15 mg, 0 J044 mmol), 2-ethylhexyl 
carbonochloridaig (10.10 mg, 0.05 mmol), diisopropylethylamine (50 tiL, 0.287 mmol) arid 

25 N,N-dimethylacetamide (2 mL). The reaction mixture was heated at 80 X for 18 hours. To 

this mixture was added 0-(7-amibeiEatnazQl-l-yl)-N,N,N',N'-tetrametl^rluiDiiEum 

hexafluoiDphosphate (19 93 mg, 0.05 mmol) and heating was c outlined for 18 hous. The 

reaction mixture was concentrated and the residue was purified by re ves e phase HPLC (C IS, 

CHiCNAvater(0.1% TFA), 0-100% gradient) to affotd the title compound (4.4 mg, 202%). 

30 1H NMR (400 MHz, DMS O-^/D-iQ) 5 7.78-7 81 (m. IH), 7.59-7 60 (m, IH), 7.35-7 39 (m, 

IHX 7.27-7.31 (m, IHX 7.20-7.22 (m, IHX 5.17-5.23 (m, IHX 4.44-4.54 (m, IHX 4.124.19 

(m, IH), 3.77 (bs, 2HX 3.61-3.64 (m, 3HX 2.90-2.94 (m, 3HX 1.21-1.35 (m, IH), 0.95-1.18 

(m, 9H), 0.65-0.79 (m, 6H). MS (ES 1+) m/z 500.1 (M+H)'. 
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Example 54 

4-isobutyryl-10-methyl-7-((metl^lsulfor^l)met]^rl)-3,4-dil^dro-1 H-1,4,10-

ttiazadib eirao [cd^]aEulerir11(10H)-one 

A 4 mL vial was changed with Example 5f (15 mg, 0 J044 mmol), isobutyiyl chloride 

5 (4.65 mg, 0D44 mmol), diisopropylethylamirie (50 tiL, 0.287 mmol) and N^-

diniethylacetamide (2 mL). The reaction mixture was heated at 80 * C for 18 hous . To this 

mixture was added Q-( 7-azabenmtriarol-l-yl)-N,N,H',H'-tetramethylu ionium 

hexaflwoiDphasphate (19 93 mg, 0.05 mmol) and heating was c outlined for 18 hours. The 
reaction mixture was concentrated and the residue was puiified by re ves e phase HPLC (C 18, 

10 CH^CNAvaterfO.lH TFA), 0-100% gradient) to afford the title compound (1.3 mg, 7.2%). 
1H HMR (400 MHz, DMS O-^/DP) 5 7.83-7 87 (m. IH), 7.05-7 69 (m. IH), 7.42-7.45 (m, 

IHX 7.33-7.41 (m, IHX 7.20-7.20 (m, IHX 5.45-5.00 (m, IHX 4.47-4.58 (m, 2HX 3.894.01 

(m, IH), 3.03 (s, 3H), 295 (s, 4H), 196 (s, IHX 0.91-1.01 (m, 3HX 0.44-0.55 (m, 2H). MS 

(ESI+) m/z 414.1 (M+H)L. 

15 Example 55 

5^7-difluano- 10-metl^rl-4-pheiietl^rl-3^4-dil^diio- IH-1,4,10-ttiasdibenz3 [cd,f]azulen-

1 l(10H>one 

Example 55 was prepared according to the procedure used for the preparation of 

Example 47, substituting 2-phenylacetaldehyde for butyraldehyde. Fhiificatianb y reverse 

20 phase HPLC (C 18, CHjCHAvater(0.1% TFA), 0-100% gradient) afforded the title compound 

(0.034 g, 40%). 1H NMR (400 MHz, DMS 0-<4) 6 11.91 (d, J = 122 Hz, 1 HX 7.82 (s, 1 HX 

7.44 (dd, J = 10.38,2.14 Hz, IH), 7JOS - 7.21 (m, 5H), 7.02 (d, J = 0.71 Hz, 2HX 4.28-433 

(m, IH), 4.05 - 4.10 (m, 1 HX 3.00 (s, 3HX 2.07 - 2.78 (m, 2H), 2.45 - 2.53 (m, 2H). MS 
(ESI+) m/z 392 (M+H)1. 

25 Example 56 

4-(2<benao[d] [l,30dicKol-5-yl)etl^l)-5,7-difluorc> 10-metl^l-3,4-dihydiD-l H-1,4,10-

triazadib errao [cd^]amalen-11(10H)-ane 

Example 56 was prepared according to the procedure used for the preparation of 

Example 47, substituting 2-(benao[d][l,3i]dioxol-5-yi)acetaldel^de forbutyraldel^de. 

30 Ririficatian by reverse phase HPLC (CIS, CHiCNftvater (0.1% TFA), 0-100% gradient) 

afforded an impure product that was purified a s econd time (s ilica gel, 0 5-3% methanol in 

dichLoiomethane) to give the title compound (0.033 g, 32%). 'H NMR (400 MH^ DMSO-

d$ 5 11.90 (s, IH), 7.80 (s, IH), 7.43 (dd, J = 8.70, 2.59 Uz, IH), 7.19 (d, J = 2.14 Hz, 1 HX 
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7JOS - 7.16 (m, IHX 6.6S (d, J = 793 Hz, IHX &G0 (s, IHX 6.39 - 6.49 (m, IH), 5J89 (s, 2H), 

428 (d, J = 15£7 Hz, IHX 4.05 (d, J = 15.S7 Hz, IHX 3.60 (s, 3H), 2.33 - 2.SS (m, 4H). MS 

(ESI+) m/z 436 (M+H)L. 

Example 57 

5 4<( lZ,3E>2,4-diphei^Ibuta-l ,3-dien-l -yl)-5,7-difluoiD- 10-metl^l-3,4-dihydiD- IH-1,4,10-

triazadib eirao [cd,f]aEiilen-11(10H)-one 

Example 57 was prepared Eccoidire to tlie procedure used for tlie preparation cf 

Example 47, substituting 2-phenylacetaljdehyde for butyraldehyde. Hie ciude material was 
triturated in 1 niL of 50/50 DMS O/methanol and filtered to collect a ye lie,v solid (0.013 g, 

10 12%).1H NMR (400 MHz, DMSO-^) 6 11.62 (s, IHX 7.60 (s, IHX 6.95 -7.16 (n^ 10HX 

6J87 (d, J = 15S7 Hz, IH), 6.67 (dd, J = 6.56, 2.59 Hz, 2H), 6.59 (s, IH), 650 - 6.56 (m, IHX 
5.42 (d, J = 1556 Hz, 1 HX 4.68 (d, J = 15.56 Hz, 1H), 4.26 (d, J = 14.95 R-z, IH), 3.66 (s, 

3H). MS (ESI+) m/z492 (M+H)1. 

Example 58 

15 4-(4-cliljoiDphjenyl)- lO-met^l^-^methylsulfany^metl^l)-11 -cxo-3,4, 10,11 -tetral^dro-1 H-

1,4,10-triasdibenzD [cd,flazdgne-2-caiboxamide 

Example 58a 

(Zi-ethyl 3- (5 -b romo- 2- ma thox y- 3 -nitio pyriditv 4 -ylV 2 -hyd io xyac ly late 

To a solution of ethariol (15 niL) and ether (150 mL)was added 5-b iomo-2-itiethoxy-

20 4-nifitl^l-3-iiitrQpyridine (14.82 g, 60 mmolX diethyl oxalate (13.15 g, 90 mmol), arid 

potass ium ethoxide (6.06 g, 72 mmol). Hie reaction mixture was heated at 45 X for 24 

haiE. During the reaction the flas k was shaltenby hand several times. After cooling, the 

reactionmixture was partitioned betweenwater and ethyl acetate. The aqueous layerwas 
extracted with additional ethyl acetate three times. The cont ined organic layer; were washed 

25 with s aturated aqueous s cdium chloride, dried over anl^drous magnesium sulfate, filtered, 

and concentrated. The residue was purified by flash chromatography on silica gel ehitingwith 

10-20% ethyl acetate in hexanes to 95 g of the title compound (yield 46%). 

Example 58b 

et^l 4-broni>7-methoxy-1 H-pyreolo [2,3-c]pyridine-2-carboxylate 

30 A mixture of Exanple 58a (9.5 g, 27.4 mmci) and iron powder (7.64 g, 137 mmol) in 

ethane! (60 niL) and acetic acid (60 niL)was heated at 100 *C for 1 hour. The solid was 

filtered ofl£ and then was hed with additional ethyl acetate. Tit solvents were removed under 

reduced pressure to 20% of original ™lume, arid the mixture was partitioned betweenwater 
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arid etl^l acetate. The aqueous layerwas extrac ted with additional etlyl acetate several times. 

Tit combined organic layers were was hed with s aturated aqueous sodiurn chloride dried 

over anl^drous magnesium sulfate filtered, and concentrated. Hie res idue was puiified by 

flash chromatography on silica gel eluting with 20-40% ethyl acetate in hexanes to give 6.05g 

5 of the title compound. 

Example 5Sc 

ethyl l-bensyl-4-bromD-7-metliDxy-l H-pyrmlo [2,3-c]pyiidirie-2-caib oxylate 

Example 58b (O.SS g, 2.94 mmol) in dimetl^lformamide (15 mL) was treated with 

60% sodium l^diide (0.106 g, 4.41 mmol, 0.117 g of a 60% in oil dispersion). Hie solution 

10 was stirred at ambient temperature for 10 minutes. To this solution was added beiEyl 

bromide (059 g, 3.45 mmoi). The reaction mixture was stirred for another 2 hous and was 

then partitioned betweenwater and ethyl acetate. The aqueous layerwas extracted with 

additional ethyl acetate twice. Hie combined organic layeE were washed with saturated 

aqueous sodium chloiide, dned over anhydnous magnes ium sulfate, filtered, and 

15 concentrated. The residue was puiified b y flas h chromatograpl^ on s ilica gel eluting with 20-

40% eti^l acetate in hexanes to give 1J07 g of the title compound. 

Example 58d 

ethyl 1 -b eiEyl-4-b ramo-7-oxo-£^7 -dihydro-1 H-pyTTDlo[^3-c]pyTidine-2-caiboxylate 

Hie mixture of Example 5Sc (2, 5.14 mmol) in dioxane (20 mL)was treated with 4.0 

20 M HCl in dioxane (20 mL, 80 mmol). Hie reaction mixture was s tiired at 45 *C for IS IIOUE . 

Hie mixture was concentrated to remove dioxane. The residue was s kury in petroleum ether 

to obtain the title compound (1 .S g, 4.80 mmol, 93 % yield) as gray solid. 

Example 58e 

ethyl 1 -b eirayl-4-b romo-6-methyl-7-oxo-6^7 -dihydro-1 H-pyiiDlo[^3-c]pyridine-2-caiboxylat 

25 To a sus pen; ion of Example 5Sd (5.16 g, 13.75 mmol) in dimethyiformamide (100 

mL) at ambient temperature was added NaH (0.660 g, 1650 mmol) and the mixture was 

stiired at antient temperature for30 miiutes. Iodomethaiie (1.032 mL, 16.50 mmol)was 

added into the reaction mixture. The reaction mixture w as s timed at ant ient temperature for 

2 hous, and was then partitioned b etween water arid ethyl acetate. Hie aqueous layerwas 

30 extracted with additional etl^l acetate twice. The combined organic layec were washed with 

saturated aqueous s odium chloride, dried over anhydrous magnesium sulfate, filtered, arid 

concentrated. The residue was punfied by chromatography on silica gel eluting with 20-40% 

ethyl acetate in hexanes to give the title compound (4.23 g, S.91 mmoL, 64 .S % yield). 

Example 58f 
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ethyl l-beriEyi-6-methyl-7-oxo-4-(4,4,5i,5-tetrametl^rl-l,3j,2-dioKaboiDlan-2-yl)-6,7-dil^dro-

lH-pyrrolo[^3-c]pyiidirie-2-caib oxylate 

A mixture ofExanple 5Se (2 g, 5.14 mmol), bis(pinaoolato)diboiDn (2.61 g, 10.3 

mmol), potassium acetate (1.11 g, 11.3 mmol tris(dibei^hdeneacetane)dipaLladi]um0Il) 

5 (0.235 g, 0 257 mmol) and. 2-dicycfohexylphosphiriD-2 ',4 ',6 '-triisqpropylb iphenyl (0.245 g, 

0514 mmcl) in. dioxane (50 mL)was stirred at 90 *C for 16 hour under an argon atmos phere. 

Hie mixture was filtered through Celite, washed with ethyl acetate s everal times and 

concentrated. Hue residue was puiifiedby flash chromatograpl^ (silica gel, 50-75% ethyl 
acetate /petroleum ether gradient) to afford the title compound (1.15 g, 40 % yield). 

10 Example 58g 

2-b mmo- 4- ((me thylsu lib nyl) nt thyl) aniline 

To a solution of Example 5b (2g, 10.S0 mmol) in DMF (60 mL) was added 1-

bromopyTrolidine-2,5-dione (1.922 g, 10 SO mmol) arid the reaction mixture was stiired at 15 

*C for 1 hour. Hie reaction mixiure was quenched with 150 mL 10% sodium thiosulfite and 

15 100 mL s aturated sodium bicarbonate. Hie reaction mixture was extracted with etl^l acetate 

three times. Hie combined oiganic layeis were washed with s aturated aqueous s odium 

chloride and concenbated to a semi-s olid. Water was added, and the resulting suspensionwas 

stiired at ant ient temperature for 10 mirutes. HE solid was collected b y filtration and dried 

on the frit overnight to give the title compound (2.1 g, 7.S5 mmcl, 72.7 % yield) as a tan 

20 solid. 
Example 58h 

2-b ro mo- N - (4 - chloro pit nyl) - 4- ((me thylsult o nyl)me thyljELtuliit 

To a 500 niL flaskwere added Example 50g (10 g, 37.9 mmol), l-chLoio-4-

iodoben^ne (18.06 g, 76 mmol), PdOAc^ (0.425 g, 1.893 mmol), xantphos (1.75 g, 3.03 

25 mmol), Cs^CO^ (24.67 g, 76 mmol) and anhydrous dioxane (350 niL) uidei aigon at antient 

tenperature. The mixture was heated at 110 *C for 18 hours. The reaction mixture was 

filtered through C elite and washed with etlyl acetate (100 mL). The filtrate was concentrated 

to remo^ the solvent and the residue was treated with ethyl acetate (30 mL) and petroleum 

ether (20 mL) and the mixture was stiired at anbient temperature for 15 mm Hie resulting 

30 solid was collected b y filtration, washed with a little petroleum ethei and dried under reduced 

pressure to give the title compound (9.6 g, 24.85 mmcl, 65.6 % yield) as yellow solid. 

Example 58i 
ethyl 1 -b e nsyl- 4- (2 -((4- c lilo io phe ryl)amino V 5- ((me thylsu lib nyl) nt thyl) phenyl)- 6- me thyl- 7 -

oxo-6,7-dihydro-l H-pymolo [2,3-c]pyiidiiie-2-caib oxylate 
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Example 58iwas prepared according to the procedure used for the preparation of 

Example 5d, substituting Example 58hfor Example 5c, and Example 58f for Example 1£ 

respectively, to provide the title compound. 

Example 58j 

5 ethyl 4-(2-((4-chloi^her^l)amino)-5-((methylsulfQnyl)methyl)phenyl)-6-methyl-7-oxo-£^7-

dihydro- lH-pyruolD [^3-c]pyiidiiie-2-caib oxylate 

A mixture of Exanple 58i (0.5 g, 0.S28 mmol), anis ole (0. IS 1 mL, 1.655 mmol) and 

H1SO4 (0.5 mL, 9.38 mmol) in TFA (20 niL, 260 mmol) was heated at 90 "C for 10 hous. 

Excess TTA was removed under reduced pressure, and the residue was partitioned b etween 

10 water (10 niL) and ett^l acetate (20 mL). The oiganic layerwas separated, and the aqueous 

layerwas extracted with additional ethyl acetate twice (20 mL). The cont ined oiganic layers 

were washed with saturated aqueous sodiumb icaibonate (10 mL), followed by saturated 

aqueous sodium chloride (10 mL), dried over anl^drous magnesium sulfate, filtered, and 

concentrated to giv^ the title compound (0.38 g, 0.355 mmol, 42.9 % yield) as pale solid. 

15 Example 58k 

ethyl 4-( 4-cliloiDpliei^rl)-10-methyl-7-((metl^rlsuFoi^rl)metl^rl)-11-oxo-3,4,10,11-

tetrahydiD-1 H-1,4,10-tiiasadib eiim [cd£]aailene-2-caib oxylate 

A mixture of Example 58j (0.200 g, 0.389 mmol), HCl (4 M in. dioxane) (4 niL, 16.00 

mmol) and paraformaldehyde (0.234 g, 7.78 mmol) in methanol (2 mL) was heated at 130 "C 

20 for 1.5 houis under microwave. The solvent was removed and the residue was partitioned 

b etwee n water and etl^l acetate. The aqueous layerwas extracted with additianal ethyl 

acetate twice. Hie cont ined oiganic layers were washed with saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated to give the title 

compound (0.14 g, 0.130 mmol, 33.5 % yield). 

25 Example 581 

4-(4-chloiDphenyl)- 10-metl^'l-7-((mjethyl5ulfonyl)metl^'l)-11 -oxo-3^,4,10^ 11 -tetral^dio-1 H-

1,4,10-tnasadiberEO [cd,f]aHLilene-2-caiboxylic acid 

A mixture of Exanple 58k and LiOH (0.646 mL, 1293 mmol) in dioxane (3 mL) was 

healed at 65 °C for 18 hours. The s olvent was removed arid water (20 mL) was added. The 

30 aqueous layerwas adjusted pH to 3 with IN HCl. The solid was filteied and dried to give the 

title compound (0.25 g, 0.487 mmol, 75 % yield) as pale solid. 

Example 58m 

4-(4-chloiDphenyl)- 10-met%l-7-((methylsulfcnyi)methyl)-11 -oxo-3,4,10,11 -tetrahydro-1 H-

1,4,10-tiiasdibei™ [c d, f] asole ne -2 -c arb o xamide 
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To a solution of Example 581 (0.1 g, 0 201 nmiol) in anhydrous dichLorometharie (5 

mL) were added oxalyi chloride (0 035 mL, 0.402 mmol) and DMF (0.777 tiL, 10.04 |imol) 

and the reaction mixture was stirred at arrfc ient temperature for 2 hours. Hie reaction mixture 

was concentrated to dryness. The res idue was rediss clved in dichlarometharije (5 mL) arid was 

5 treated with ammonium hydroxide (25%wtAvt in water) (2 niL, 92 mmcl) and the reaction 

mixture was stirred at ambient temperature overnight. The resulting solid was filtered arid 

treated with methanol twice and filtered again to provide the title compound (30 mg, 0.057 

mmol, 28.3 % yield).1H NMR (400 MHz, DMS 0-d,d: 5 12.23 (s, IH), 7 93 (s, IH), 7 S3 (s, 
1H1 7.68 (s, 2H), 7.47 (d, /= 7.4 Hz, IH), 7.38 (d, /= 7B Hz, IH), 7.00 (d, /= 8.4 Hz, 2E\ 

10 635 (d, /= 86 Hz, 2H), 5.89 (m, IH). 4.68 - 4.35 (m, 3H), 3.59 (s, 3H). 3.01 (s, 3H). MS 

(ESI+) m/z 497.1 (M+H)L 

Example 59 

4-(4-chlorophfii^l)-N-etl^l-l0-methyl-7-((niet]^'lsulfbi^'l)me1hyl)-l l-oxo-3,4,10,11-

tetrahydro- IH-1,4,1O-tiiasadibeirao [cd, f]azulene-2-caibo xamide 

15 Example 59 was prepared according to the procedure used for the preparation of 

Example 58m, substituting eti^lamLne for ammonium hydroxide (25%wtAvt inwaterX to 

provide the title compound. 'H NMR (400 MHz, DMSO-dd-MeOD): 5 833 (t, /= 5.0 Hz, 

IH), 7.93 (d, /= 1.6 Hz, IH), 767 (s, IH), 7.47 (dd, /= 8.1, 1.8 Hz, IH), 738 (d, /= 80 HBJ 

1 HI 6.99 (d, /= 9.1 Hz, 2H), 6 36 (d, /= 9.1 H^ 2H), 6.13 - 5.82 (m, 2HX 4.50 (dd, /= 

20 56.8, 24.0 Hz, 3H), 3.58 (s, 3H), 3.01 (s, 3H), 1.25 -1.14 (m, 3H). MS (ES 1+) m/z 525.0 
(M+H)' 

Example 60 

4-(4-chlo ro phenyl)-lO-metl^l-2-(4-metl^rlpi peraeirie-l-c arboi^l)-?-

((metl^rlsulibr^rl)met]^rl)-3,4-dihydro-l H-1,4,10-tiiazadib eirao [cd,f]aailen-11 (10H)-Qnje 

25 Example 60 was prepared according to the procedure used for the preparation of 

Example 58m, substituting 1-methylpiperazine for ammonium hydroxide (25%wtAvtin 

water), to provide the title compound. 1H NMR (400 MHz, DMS O-d^: 5 1234 (s, 1H), 7.91 

(d, /= 1.7 Hz, 1 HI 7.66 (s, 1H), 7.47 (dd, /= 8.1,1 £ H^, IH), 7.37 (d, / = 8.0 Hz, 1H), 6.97 

(d, /= 9.1 Hz. 2H\ 6.45 (d, / = 9.1 Hz, 2H), 5.10 (d, /= 16.8 Hz, 1H)L, 4.68-4.40 (m. 3H), 

30 3 69 - 3.40 (m, 7H), 3.00 (s, 3H), 2.36 (s, 4H), 2.21 (s, 3H). MS (ES 1+) m/z 580.2 (M+ H)' 

Example 61 

N -(2,6-dimethyipheriyl)-l 0-methyl-7-((methylsulfor^l)methyl)-l 1-oxo-l 0,11 -dihydro-1 H-
1,4,10-triazadib errao [cd4]aailene-4(3H)-caib ox amide 
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Example 61 was prepared according to tlie procedure used for the preparation of 

Example 32, substituting 2-isyanato-13-dimethylbeitseit for l-isocyanato-2-

metl^'IberEene to provide the title compound. 'H NMR (400 MHz, DMSO-Li/D^I)) 5 7.85 

(s, IH), 7J62 (S, IH), 7.44 (s, 2HX 7.23 (s, IHX 6.86-6.96 (in, 3HX 5.31-5.40 (m, IH), 4.48-

5 453 (m, 2H), 4.11421 (in, IH), 3.65 (s, 3H), 295 (s, 3H), 1 £2 (s, 6H). MS(ESI+)mfe 

491.1 (M+H)L. 

Example 62 

N-(4-methoxypher^rl)- 10-metl^rl-7-((meftiyrlsulfoi^rl)metl^rl)-11-oxo-10,11 -dil^dro- 1H-
1,4,10-ttiazadib errao [cd4]aailene-4(3H)-caib ox amide 

10 Example 62 was prepared according to the procedure used for the preparation of 

Example 52, substituting 1-is ccyanato-4-methox^) eiraene for l-iso^anato-2-niethyIbenzene 

to provide the title conpounl. "H NMR (400 MHz, DMSO^D-P) 5 7.86 (d, J = 1.9 Hz, 

1 HI 7.63 (s, 1H), 7.43 (dd, J = 8A 1 -9 Hz, IH), 7.39 (d, J = 8.0 Hz, IHX 7.25 (s, 1H), 7.08-

7.15 (m, IH), 6.70-6.76 (in, IH), 5.43-554 (m, IH), 4.52 (bs, 2HX 4.02-4.16 (m, IH), 3.65 

15 (d, J = 10 2 H^ 2H), 2.97 (s, 3H). MS (ES 1+) m/z 493.0 (M+H) *. 

Example 63 

N -(4-ethylphenethyl)- 10-methyl-7-((inethyisulfor^rl)niethyl)-11 -oxo-10,11 -dihydio-1 H-

1,4, 10-tnazadib eirao [cd,f]aailene-4(3H)-caib ox amide 

Example 63 was prepared according to the procedure used for the preparation of 

20 Example 52, substituting l-ethyl-4-(2-isocyanatoetl^rl)beiraene for l-isocyanato-2-
metl^IberEene to provide the title compound. 'H NMR (400 MHz, DMSO-^/DP) 5 7.81 

(d, J = 2.0 Hz, IHX 7.58 (s, IHX 7.34 (dd, J = 8.1,2.0 Hz, IH), 7.16-720 (m. 2H), 7DO (d, J 

= 8.1 Hz, 2H), 6.88 (d, J = 8.0 Hz, 2H), 527-5.41 (ni, IH), 4.49 (s, 2H), 3.93-4.01 (m, 1 HX 

364 (s, 3H), 302-3.20 (m, 2H), 295 (s, 3HX 2.53-2.58 (m, 2HX 1.16 (t, J = 7.6 Hz, 3H). MS 

25 (ESI+) m/z 519.1 (M+H)L. 

Example 64 

10-metl^l-7-((ntthyl^lfonyl)methyl)-11 -oxo-N-piopyl-1 Q, 11 -dil^dio-1 H-1,4,10-

tiiasd ib e nzo [c d, fjazul ene 4 (3 H )-c arb o xamid e 

Example 64 was prepared according to the procedure used for the preparation of 

30 Example 52, sub stituting 1 -is ocyanatqpiopane for l-isocyanato-2-methylb enzene to provide 

the title compound. 'H NMR (400 MHz, DMSO-ti^D-iO) 5 7.82 (d, J= 1.9 Hz, IHX 7.59 (s, 

IHX 7.40 (dd, J = 8.1, 2.0 Hz, IH), 730 (d, J = 8.0 HE, IHX 7.19 (s, IHX 5.33 (s, IHX 4.50 
(s, 2H), 394-4.05 (in, IH), 363 (s, 3H), 2.95 (s, 3HX 2.71-2.92 (in, 2HX 1.25 (h, J = 73 H^, 

2HX 0.66 (X J = 7.4 Hz, 3H). MS (ESI+) m/z 429.1 (M+H)L. 
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Example 65 

N-(3-methoK$) enzyl)- 10-metl^l-7-((methyi5ulfcnyl)methyi)-11 -OHO- 10,11-dihydro- 1H-

1,4, 10-tnazadib eirao [cd4]aailene-4(3H)-caib OK amide 

Example 65 was prepared according to the procedure used for the preparation of 

5 Example 52, substituting l-(isocyanaiDmethyl)-3-methoK^ieiEene for l-isocyanato-2-

metl^'IberEene to provide the title compound. 'H NMR (400 MHz, DMSO-^f/DP) 5 7.82 

(d, J = 1.9 Hz, IHX 7.59 (s, IHX 7.40 (dd, J = 8.1,2.0 Hz, IH), 7.30 (d, J = 8.0 Hz, IH), 7.19 

Cs, IH), 533 Cs, IH), 4.50 (s, 2HX 3.94 -4.05 (m, IH), 363 (s, 3H), 2.95 (s, 3HX 2.71 -2.92 
(m, 2H), 1.25 CH J = 7.3 Hz, 2H), 0 66 (t, J = 7.4 H^ 3H). MS (ES 1+) m/z 507.0 (M+ H)'. 

10 Example 66 

N-(2-chloroetl^rl)-l 0-methyl-7-CCmetl^rlsulibi^rl)metl^rl)-l 1-OKO- 10,11 -dihydio-1 H-1,4,10-

triasdibenzo[cd,f]azulene-4(3H)-caiboxamide 

Example 66 was prepared accoiding to the procedure used for the preparation cf 

Example 52, substituting l-chlaro-2-isocyanatoethane for l-isocyanato-2-methylbeiraene to 

15 provide the title conpouiil. 1H NMR (400 MHz, DMS 0-ds®i0) 5 7 95 (d, J = 0.4 Hz, 1H), 

7S0 (s, IH), 7.71 (d, J = 1.6 Hz. IHX 7.20 (dd, J = 8.2, 1.9 Hz, IH), 7J04 (d, J = 8.1 Hz. IHX 

437 (s, 2H), 4.13 (s, 2HX 3.79 (1,1= 6.1 Hz, 2H), 3.73 (s, 3H), 369 (dt, J = 6.4, 3.5 Hz. 2H), 

2S9 (s, 3H). MS (ES 1+) m/z4492 (M+H)L. 

Example 67 

20 N-(cyclohexyrlmethyl)-10-metl^rl-7-((methyl5ulfonyl)methyl)-ll-oxo-10|,l 1-dihydro-lH-
1,4,10-tnazadib eirao [cd^]aailene-4(3H)-caib ox amide 

Example 67 was prepared according to the procedure used for the preparation of 

Example 52, substituting (isocyanatomethyl)cyT:lohejiane for l-isocyanato-2-methylbeiraene 

to provide tit title oonpouid. "H NMR (400 MHz, DMSO-^^DfO) 5 7.83 (d, J = 2.0 Hz, 

25 1 HX 7.59 (s, 1 Hi, 7.40 (dd, J = 8.a 2.0 HE, IH), 7.30 (d, J = 7.9 Hz. 1 HX 7.19 (s, 1 Hi, 5.24 -

537 (m, IH), 4.50 (s, IH), 396 -4.08 (m, IH), 3.63 (s, 3H), 2.95 (s, 3H), 265 -2.83 (m, 

IHX 1-45 -1.58 (m,3H), 134 (dd,J= 13.7, 1.1 Hz, IH), 1.09-127 (m, IH), 0.95 -1.10 

(m, 3H), 0.56 - 0.70 (m, 2H). MS (ESI+) m/z 483.1 (M+H)'. 

Example 68 

30 N-(2,4-difluoiophenyl)-10-inetl^rl-7-((methylsulfQnyl)methyl)-ll-oxo-10,l 1-dihydio-lH-

1,4,10-ttiazadib eirao [cd4]aailene-4(3H)-caib OK amide 

Example 68 was prepared according to the procedure used for the preparation of 
Example 52, substituting 2,4-difluoro-l-isocyanatoben^ne for l-isocyanato-2-

metl^'IberEene to provide the title compound. 1H NMR (500 MHz, DMS 0-4) 5 11.90-11.98 
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(m, IH), 7.90 (bs, IHX 7.70 (s, 1H), 7.33-7.52 (m, 4H), 7.36 (d, J = 10 Hz, IH), 7.11-721 

(m. IH), 6.88-697 (m. IH), 5.46 (d, J = 15.6 Hz, IH), 4.60 (d, J = 13.5 Hz, IHX 4.50 (d, J = 

13.5 Hz, IHX 4.10(d, J = 15.1Hz, lH),364(s,3H),298(s,3H). MS (ESI+)m/z499.1 

(M+H)\ 

5 Example 69 

N-(4-isoprqpylphenyl)-l 0-methyl-7-((methyi5ulfonyl)niethyl)-11 -oxo-1 0^ 11 -dihydio-l H-

1,4,10-tnazadib eirao [cd^]azilene-4(3H)-caib OK amide 

Example 69 was prepared according to the procedure used for the preparation of 
Example 52, substituting 1-isocyanato-4-isoprqpyibeiEene for l-isocyanato^-metl^IbenHene 

10 to provide the title conpounl. 1H NMR (400 MHz, DMS 5 7.86 (d, J = 1.8 Hz, 

1 HX 7.63 (s, 1 Hi, 7.43 (dd, J = 8.1, 2.0 Hz. 1H), 7.38 (d, J = 8.1 Hz, IHX 7.25 (s, IH), 7.12 

(d, J = 8.6 Hz, 2HX 7.01 (d, J = 8.5 Hz. 2HX 5.43-5.57 (HI, IHX 4.52 (s, 2HX 4.04-4.14 (m, 

IHX 3.64 (s,3H), 2.97 (s, 3H), 2.77(di,J = 14.1, 7.0 Hz, IHX 1.17-1.20 (HI, IHX 113 (d, J = 

69 H^ 6H). MS (ES 1+) ni/z 505.2 (M+H)L. 

15 Example 70 

N-(2,6-difhiorqphenyl)- 10-metl^rl-7-((methyls ulfonyl)niethyl)-11 -oxo-10,11-dihydio-l H-

1,4,10-triazadib eirao [cd4]aailene-4(3H)-caib CK amide 

Example 70 was prepared according to the procedure used for the preparation of 

Example 52, substituting l,3-difluoiD-2-isocyanatoben^ne for l-isocyanato-2-

20 metl^IberEene to provide the title compound. 'H NMR (400 MHz, DMSO-L^/DP) 5 7.85 
(d, J = 1.7 Hz, IHX 7.64 (s, IHX 7.40-7.45 (m, 2HX 7.15-7.25 (m, 2HX 6.94 (t, J = 8.0 Hz, 

2HX 5.45 (d, J = 15.2 Hz, 1 HX 4.50 (d, J = 4.0 Hz, 2HX 4.08-4.16 (m, 1 HX 3.66 (s, 3HX 2.95 

(s, 3H). MS (ESI+) m/z499.1 (M+H)1. 

Example 71 

25 N-(4-fluoio-3-(trifluoiDmethyl)phe]^l)-10-methyl-7-((nretl^l5ulibriyl)me1hyl)-l l-oxo-10,11-

dil^dro-IH-1,4,10-triazadibenao[cd,f]aziilenje-4(3H)-caiboxamide 

Example 71 was prepared according to the procedure used for the preparation cf 

Example 52, substituting l-fluoro-4-isocyanaiD-2-(trifluoiDmethyl)benzene for 1 -isocyanato-

2-methylbenzene to provide the title compound. 'H NMR (400 MHz, DMSQ-L&rf/D^I)) 5 7.87 

30 (d, J = 1.7 Hz, 1 HX 7.73 (dd, J = 6.5,2.7 Hz, IH), 7.64 (s, IH), 758 (ddd, J = 8.9,5.6,2.4 

Hz. IH), 7.43 (dd, J = 8.1,13 Hz, IH), 7.39 (d, J = 8.1 Hz, IH), 725 (s, IH), 7.21 (d, J = 9.6 

Hz. IH), 5.49 -556 (m. IH), 4.53 (d, J = 3.5 Hz, 2H), 408 -4.14 (m. IH), 3.64 (s, 3H), 2.97 
(s, 3H). MS (ES 1+) m/z549.0 (M+H)1. 

Example 72 
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ethyl 4-((l 0-methyl-7-((nuet]^lsulfci^l)metl^rl)-l l-cxo-3,4,1 0, 11-tetrahydio- IH-1,4,10-

tiiazadib enzo[cd,f]azulene-4-catb ox amido j nt thy!) eye lohe xame caib o xylite 

Example 72 was prepared according to the procedure used for the preparation of 

Example 32, sub stituting ethyl 4-(isocyaiiatomethyl)cyclohexariecaiboxylate for 1-

5 isocyanato-2-methyibeiEeiie to provide the title compound. 'H NMR (400 MH^ DMSO-

Js/DiO) 5 7J83 (d, J = 1.9 Hz, IH), 7.59 (s, IHX 7.41 (dd, J = 8.1, 2.0 Hz, IH), 731 (d, J = 

80 H^ IH), 7.19(s, IH),5.25-536 (m, IH),450(d, J = 1.2 Hz, 2H), 3954.08(m,3H), 

363 (s, 3H), 2.95 (s, 3HX 2.68-2.83 (m, 2HX 2.03 (tl, J = 12.2, 3.7 Hz, IHX 1.75 (dd, J = 

12.8^ 2.2 Hz, 2H), 136-1.46 (m. 2H), 106-1.19 (m, 6H), 0 6M.71 (m, 2H). MS (ES 1+) m/z 

10 555.1 (M+H)L. 

Example 73 

N-(3-methoxyprqp7l)-l 0-methyl-7-((metl^l5ulfbr^l)methyl)-l 1-oxo-l 0,11 -dihydro-1 H-

1,4,10-tnazadib eirao [cd,f]aailene-4(3H)-caib ox amide 

Example 73 was prepared according to the procedure used for the preparation of 

15 Example 52, substituting 1-is ocyanato-3-methDxyprapanie for l-isocyanato-2-methylbeiHene 

to provide the title compound. 'H NMR (400 MHz, DMSO-tfdrf/D^I)) 5 7.83 (d, J = 1.9 Hz, 

1H1 7.60 (s, IH), 7.41 (dd, J = 8.1, 2.0 Hz. IH), 7.30 (d, J = 8.1 Hz, IHX 7.19 (s, 1H), 5.29 -

538 (m, IH),4.50(d, J = 2.0 Hz, 2H), 394-404(m, IH),3.63 (s, 3H), 3.15(t, J = 5.9 Hz, 

2H), 3.06 (s, 3H), 2.98 - 3.04 (m, 1 HI 2.95 (s, 3HX 2.86-2 93 (m, 1H), 1.47 (p, J = 6.4 Hz, 

20 2H). MS (ES 1+) m/z 555.1 (M+H)L. 

Example 74 

10-methyl-7-((metl^rlsulfoi^rl)metl^rl)4-tosyrl-3^ 4-dihydro- IH-1,4,10-

ttiazadib eirao [cd^asulen-11(10H)-one 

A 4 mL vial was charged with Example 5f (15 mg, 004 mmolX 4-methylb eiraene-1-

25 sulfonyl clilonde (19 mg, O.lmmol), diis cpiopyletl^laminje (15 tiL, 008 mmcl) and NJT-

dimethylacetamide (0.75 mL). Hie reactionmixture was heated at50 for 18 hours. The 

reaction mixture was concentrated and the residue was puiified by reveis e phase HPLC (C 18, 

CHjCNAvater (0.1% TFA), 0-100% gradient) to afford the title compound (1.4 mg, 6%). 'H 

NMR (500 MHz, DMSO-tfJD^O) 5 766 (d, J=lB3Hz, IHX 7.47-7.49 (m, IHX 7.41 (dd, 

30 J= 8.24,1.83 Hz, IH), 725 (s, 1 HI 7.22 (s, IHX 6.77-6.80 (m, 2HX 6.72-6.75 (m, 2E\ 5.21 

(d, J= 16.4S Hz; IH), 4.58462(m, IH), 4.52(d, J=4.88Hz, IH),4.49 (s, 1H), 351 (s, 3HX 

298 (s,3H), 2.15 (s,3H). MS (AFCI+) m/z 498 (M+H)L. 

Example 75 
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4-([l ,1 '-b iphei^l^-ylsulfbi^l)-10-niethyl-7-((met]^lsulfbi^l)mjetl^rl)-3,4-dil^diD-l H-

1,4,10-tria^dibenzo[cd,f]azLLljen-l 1( 10H)-one 

Example 75 was prepared according to tlie procedure used for tlie preparation of 

Example 74, sub stitutitig b ipher^l4-sulfonyl chloride for4-metl^Ibenzene-l-sulfonyl 

5 chloride to provide the title compound.1H HMR (300 MHz, DMS 0-L&/DP) 5 7.66 (d, 

J= 2.14 IH) 7.32-7.33 (m, 3H) 7.4S (t J=7.32 Hz, 2H) 7.42-7.45 (m, 2H) 7.29 (s, 1H) 

720-7.23 (m, 3H) 6.93 (d, J=S.54 Hz, 2H) 5.29 (d, J= 16.4S Hz, IH) 4.48-4.63 (in, 3H) 3.IS 

(s, 3H) 2.9S(s, 3H). MS (APCI+) m/z 560(M+H)'. 

Example 76 

10 4-((4-merthoxyplienyl)sulfbi^rl)-l 0-methyl-7-((metl^rlsulfbi^rl)metl^rl)-3,4-dihydro-l H-

1,4,10-tnasdibenzo[cd,f]azLiljen-l 1( 10H)-one 

Example 76 was prepared according to the procedure used for the preparation of 

Example 74, substituting 4-methoxybenzerie-l-sulfonyl chloride fbr4-metl^,]benaenje-l-

sulfonyl clilonde to provide the title compound. 'H HMR (500 MHz, DMSO-L&/DP) 5 7.65 

15 (d, J=2.14 Hz, 1H) 7.47-7 50 (m, IH) 7.39-7.43 (m, IH) 7.24 (s, 2H) 6.7S (d, J=9.16 Hz, 2H) 

6.44 (d, J=S B5 Hz, 2H) 5 21 (d, J= 16.4S Hz, IH) 4.57-4.62 (m, 1H) 4.50 (s, 1H) 4.46-4.48 

(m, J=2.75 Hz, IH) 3.69 (s, 3H) 3.49 (s, 3H) 2.97 (s, 3H). MS (APC1+) m/z 514 (M+H)L. 

Example 77 

10-methyl-7-((nie,ll^'l5ulfor^'l)methyl)-4-(phenyi5ulfor^'l)-3J4-dihydro-l H-1,4,10-

20 triazadibeirao[cd^]aHalen-ll(10(H)-onje 

Example 77 was prepared accoiding to the procedure used for the preparation of 

Example 74, sub stituting beiEenesulfonyl chloride for 4-metl^ften^nfi-l-sulfonyl chloride 

to provide tit title conpounl. 1H HMR (300 MHz, DMS 0-^d/DP) 5 7.65 (d, J= 1 .S3 Hz, 

1H) 7.47-7.51 (m, 1H) 7.41 (dd, J=S.09,1.98 Hz, 1H)7.22-7 26 (m, 2H) 7.21 (s, IH) 6.93-

25 698 (m, 2H) 6.88-6.91 (m, 2H) 5.24 (d, J=16.48 HE, IH) 4.38462 (m, IH) 4.48-4.54 (m, 

2H)3.47(s,3H) 297(s,3H). MS (APCI+) m/z 484(M+H)'. 

Example 78 

4-((2-methaxyphenyl)sulfbi^rl)-l 0-methyl-7-((metl^rlsulfbi^rl)metl^rl)-3,4-dihydro-l H-

1,4,10-triasdibenzo[cd,f]azLLljen-l 1( 1 OH)-one 

30 Example 78 was prepared accoiding to the procedure used for the preparation of 

Example 74, substituting 2-methoxybenzerie-l-sulfonyl chloride for4-methyIbenzenje-l-

sulfonyl chloride to provide the title compound. 'H HMR (500 MHz, DMSO-^/DP) 5 7.74 

(d, J=1 S3 HE, IH) 750 (s, IH) 7.33-739 (m, IH) 7.26-7.30 (m, 2H) 7.12-7.16 (m, 2H) 6B1 
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(d, J=S 24 Hz, 1H) 6.72 (t, J=7.4S Hz, IH) 5.25 (d, J= 16.43 Hz, IH) 4.544 59 (in, IH) 4.41 -

4 52 (m, 2H) 3.53 (s, 3H) 3.44 Cs, 3Hl 2.99 Cs, 3H). MS CAPCI+) m/z 514 (M+H)'. 

Example 79 

10-rafitl^rl-7-((niethyisTilfQnyi)metliyi)-4-((4-plieiijQKypliei^rl)sulfoi^rl)-3^4-dilydtD-lH-

5 1,4,10-triasdibenzo[cd,f]azLilen-l 1(10H)-one 

Example 79 was prepared accoiding to the procedure used for the preparation of 

Example 74, substituting 4-phenox^)enzene-l-sulfoi^rl chloride for 4-irethylb eitsere -1 -

sulfonyi chloiide to provide the title compound. 'H NMR (500 MHz, DMSO-L&ZDP) 5 7.70 
Cd, J=1 J33 Hz, IH)7.47-752 Cm, 3(H) 7.41 Cdd, J=3.24, 1.33 H^ IH) 7.33 Cs, IH) 7.23 (t, 

10 J= 7.4S Ez, IH) 7.21 (s, IH) 7.03 Cd, J=7.63 Hz, 2H) 6.91-6.94 (m, 2H) 6.39-6.44 Cm, 2H) 

522 (d, J= 16.43 HE; IH) 4.53-4.63 (m, IH) 4.47-4.56 (m, 2H) 3.57 (s, 3H) 2.93 (s, 3H). MS 

(AFCI+) m/z 576 (M+H)L. 

Example 30 

4-((4-fluorqphei^l)sulfoi^rl)-10 - nt thyl- 7- (( methylsulfonyl )met liyl)- 3,4 -d lhyiito-1H-1,4,10-

15 triazadibeiEo[cd^]aEulen-ll(lQH)-ane 

Example 30 was prepared according to the procedure used for the preparation of 

Example 74, substituting 4-fluorcieiraeiie-l-sulfonyl chloride for 4-methyibeiraene-1-

sulfonyl chloride to provide the title compound. 'H NMR (500 MHz, DMS0-4/DP) 5 7.67 

(d, J=lB3Hz, IH) 7.43-751 (m, IH) 7.42 (dd, J=3D9, 1.63 Hz, IH) 7.29 (s, lH)7.25(s, IH) 

20 696 (dd, J=3.85,5.19 Hz, 2H) 6.76 (t, J=3.35 Hz, 2H) 5.23 (d, J= 16.43 Hz, IH) 4.57463 

(m, IH) 4.474.56 (m, 2H) 3.51 (s, 3H) 2.93 (s, 3H). MS (APCI+) m/z 502 (M+H)\ 

Example 31 

4-(2-naphtho(yrl)- 10-meti^l-7-((methyrlsulfonyl)mjetl^rl)-3,4-dil^diio- IH-1,4,10-

triazadib eirao [cd^asalen-11(10H)-onje 

25 Example 31 was prepared accoiding to the procedure used for the preparation of 

Example 54, substituting 2-naphthoyl chloride for iiobuiyiylchloride to provide the title 

compound. 'H NMR (400 MHz, DMSO-^/DiO) 5 7.96-7.99 (m, IHX 7.93 (s, IHX 7.35 (s, 

1 HX 7.30 (d, /= 7.02 Hz, IH), 7.71-7.76 (m, 1H), 7 63-7.67 (in, 2H), 7 57-7.61 (m, 1H), 7.46-

7 53 (m, 2H), 7.42 (s, IH), 7 J03 (dd, /=8.39,1.37 Hz, 1 HX 5.93 (d, /= 14.95 Hz, 1 HX 4.39-

30 4.45 (m, IH), 4.314J33 (m, IH), 4.20(d, 7= 14.65Hz, IH), 3.73 (s, 3H), 2.77(s,3H). MS 

(ESI+) m/z 493.1 (M+H)L. 

Example 32 
methyl 3-(4-(2,4-difhiorophenyl)-10-metl^l-7-((methylsulfonyl)methyl)-ll-oxo-3,4,10,l 1-

tetral^dro-1 H-1,4,10-triazadibeiizo[cd,f]azulen-3-yl)prqpaiiDate 
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Example 12d (44 3 nig, 0.100 nmiol) and methyl 4-oxobutanoate (58.1 nig, 0.500 

mmol) were cont ined in tetral^drofEiian(l mL). To this suspensionwas added 1M 

titaniumflV) chloride in dichLoiomethaiie (10.200 niL, 0.200 mmol). The reaction mixture was 

stimed at antient temperature for 20 hours, and partitioned with ethyl acetate arid water. Hie 

5 oiganic layer was washed with saturated aqueous sodium chloride, dried with anhydrous 

sodium sulfate filtered, and concentrated. Hie res idue was puiified by flash chromatography 

(silica gel, 2-4% methanol in dichloromethane) to afford the title compound (38 mg, X1%). 
1H HMR (300 MHz, DMS O-A) 5 1191 (d, 7= 2.14 H^ 1 H) 7.85 (d, 7= 1.83 Hz, 1 H) 7.69 
(s, 1 H) 724 (dd, 7=824, 1.83 Hz, 1 H) 7.04 - 7.13 (m, 2 H) 6SI - 7.02 (m, 3 H) 5.03 (t, 

10 7=763 Hz, 1 H) 4.38 - 4.63 (m. 2 H) 3.64 (s, 3 H) 3.55 (s, 3 H) 2.93 (s, 3 H) 235 - 2.46 (m. 2 

H) 1.82-2.03 (m, 1 H) 1.34-1.61 (m, 1H).MS (ESI+) m/z 542 (M+H)*. 

Example 83 

4-(2,4-difluoiophei^,l)- 10-metl^,l-3^4-dil^dio- IH-1,4,5,7,10-pentaazadib erEo[cd,f]azulen-

ll(10H>one 

15 Example 83a 

Schloro-H-(2,4-difluo io phei^l)pyrimidin-4-amine 

A mixture of2,4-difluoioaniline (0.433 g, 3.36 mmol), 4,5-dichloropyrimidiiije (0.5 g, 

336 mmolX cesium carbonate (2.187 g, 6.71 mmolX (^,9-dimethyl-9H-xarilhene-4,5-

diyi)bis (diphei^lphosphine) (0.097 g, 0.168 mmol) and diacetoxypalladium(0038 g^ 0.168 

20 mmol) were cont ined in toluene (4 mL), sealed, sparged for 15 minutes with argpn and 
heated at 110 *C for 18 houis . Hie reaction mixture was partitioned between etl^l acetate arid 

water. HE organic layerwas washed with saturated aqueous sodium chloride, dned 

(anhydrous s odium sulfateX treated with 3-meicaptopropyl functionaliaed silica, filtered and 

concentrated. Ruificationby chromatography (silica gel, 10-50% ethyl acetate in heptanes) 

25 afforded the title compound (0.66 g, 81%). 

Example 83b 

4-(4-((2,4-difTuorophei^l)aminD)pyrimidin-5-yl)-6-metl^rl- 1-tosyl- lH-pymolo [2,3-

c ]p yiid in-7( 6H )-o ne 

Example 83a(02 g, 0.828 mmol), Example If(0.355 g, 0B28 mmol), 

30 trisi'dib eiEylidenjeacetone)dipalladium (0) (0.038 g, 0 J041 mmol), 1,3,5,7-tetramethyl-6-

phei^rl-^4,8-trioxa-6-phosphaadamantari)e (0.041 g, 0.141 mmol) and sodium carbonate 

(0.307 g, 290 mmol) were contined arid sparged with aigon for 15 minutes. Meanwhile a 
solution of 4:1 dioxaneAvater (4 niL) was spaiged with nitrogen for 15 minutes and 

transferred b y syringe into the reaction vessel under argon. Hie mixture was s timed for 18 
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hour at SO * C, cooled, diluted with 100 mL etl^l acetate and 20 niL ofwater and filtered 

throughCelite to remove elemental palladium. The filtrate layer? were sepaiated. HE organic 

layier was was hed with s aturated aqueous sodium chloride, dried (anhydrous s odium sulfate X 

treated with3-mercaptDpropylfunctianalized silica gel, filtered and concentrated. 

5 Rinficatian by chromatography (silica gel, 0.5-4 % methanol in dichloramethane) afforded 

the title compound (0.272 g, 65%). 

Example 83c 

4-(4-((2,4-difluorDphfii^l)amiriD)pyTimidin-5-yi)-6-metl^rl-lH-pyiriolo[^3-c]pyiidin-

7(fiH)-oie 

10 Example 83b (0.26 g, 0.512 mmol) and lithium l^droxide manohydiate (0.215 g, 5.12 

mmol) were cont ined in dioxane (4 mL) and water (1.333 mL) arid heated at 50 * C for 18 

houis. The mixture was cooled, diluted with water and the pH was adjusted to pH 9 with 1 M 

HCl. The resulting solid was collected by filtration rinsed withwater and dried to constant 

mass affording the title compound (0.171 g, 94%). 

15 Example 83d 

4-(2,4-difluoiDphei^rl)- 10-metl^rl-3^4-dil^dro- IH-1,4,5,7,10-pentaazadib erEo[cd,f]aailen-

1 l(10H>one 

Example 83c (0J03 g, 0.085 mmol) arid paraformaldehyde (0J025 g, 0.S49 mmcl) 

were cont ined in methanol (1.0 mL) and treated with hydrogen chloride (4M in 1,4-dioxane, 

20 1 JO mL, 4 J00 mmol). The mixture was s ealed and heated at 130 * C for 2 hours by microwave. 

The mixture was cooled, diluted with ether and filtered to collect the HCl salt of the title 

compound (0.0025 g, 7%). 1H NMR (400 MHz. DMS 0-^)512.75 (d, J = 2.44 Hz, 1 HX 

10.45 (s, IH), S.4S (s, IH), 8.45 (s, IH), 7.77 (d, J = 2.75 Hz, IH), 7.40 - 7.52 (m. 3H), 7.17 

(t, J = S.39 Hz, IH), 558 (d, J = 1495 Hz, IHX 4.81 (d, J = 15.26 H^ IH), 3.58 (s, 3H). MS 

25 (ESI+) m/z 366 (M+H)1. 

Example 84 

(RJ-etl^l 4-(4-fhiarophenyl)- 10-met]^l-7-((methyisuffonyi)methyl)-11 -oxo-3,4,10,11-

tetiahydiD-1 H-1,4,10-tnazadib erso [cd^]azilene-3-caib oxylate 

Example 34 (13.4 mg, 0.026 mmol) was subjected to SFC purificatianusing a 

30 modified Beiger Instruments PrepSFC™ system A mamal version ofthe Beigersystemwas 

integrated with a Gilson 232 autosampler for sample injection arid a Cavro MiniPrep™ 

pipettor cus tomized for fraction collection at atmospheric pressure (Olson, J.^Pan, J.; 

Hochlcavski, J. jS earle, P.; Blanchard, D. JAIA2VB2, 7,69-74). Custom designed collectian 
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shoes allowed collection into 1S x 130 nun tub es and a methanol wash sys tem allcavs 

washing of s hoes b etween fractions to maximiiE recovery and avcid cross -contaminatian af 

fractions. Hie system was controlled us ing SPC ProNTo™ software (version 1.5.305.15) and 

an Abbott developed Visual Basic application for autosampler and fraction collector control. 

5 The outlet pressure was 100 bar, oven temperature at 35 XT, and mobile phase flow rate at 40 

mUmin on a ChiralPal: OD-H column (21 x 250 mm, 5 micron). S amples were injected as 

solutions in 1.5mL methanol. Hie preparati^ SFC systemwas controlled using SFC 

ProlTTo™ software (veE ion 1.5.305.15) and cus torn s oftware for autos ampler arid fraction 

collector control. Fractions were collected based upon UV signal thres hold and on-line 

10 Thermo MS Q mass spectrometry was used for molecular mass confirmation, using ES I 

ionization in positive mode. Mass spectra were acquired using a Navigator4.0 software and 

an Abbott developed Visual Basic interface to comminicate with S FC controlling s oftware to 

provide two white solids (Example 84, 6.5 mg, 48% yield, and Example 85 (6.0 mg, 44% 

yield). The fie t eluting enantiomerwas aib itraiily ass igned as the E- isomer (Example 84), 

15 and the second eluting enantiomer as the S -is omer (Example 85). 1H NMR (300 MHz. 

DMS 0-^)5 11.95-12.00 (m, 1 HI 7.85 (d, J = 2 JO HBJ IH), 7.62 (s, IH), 131 (d, J = 1.9 Hz, 

1 HI 7.24 (d, J = 8.1 HE; IH), 6.87 (1, J = 8.7 Hz, 2H), 6.46 - 661 (m, 2H), 6.18 - 6.29 (m, 

1 Hi 4.44 - 4 62 (m, 2H), 3.70 - 4.03 (m, 2H), 3.58 (s, 3H), 2.93 (s, 3H), 0.87 - 1.03 (m, 3H). 

MS (ESI+) mfe 510.1 (M+H)L. 

20 Example 85 

(S )-ethyl 4-(4-flu)orDpher^rl)-10-metl^rl-7-((metl^rlsulfor^rl)metl^rl)-11 -oxo-3,4,10,11 -

tetrahydro-1 H-1,4,10-tnazadib erso [cd^]azilene-3-caib oxylate 

'H NMR (300 MHaj DMSO-^ 5 1195- 12.00 (m. IH), 7.85 (d, J = 2.0 Hz, IH), 762 

(s, IH), 131 (d, J = 1.9 Hz, IHX 7.24 (d, J = 8.1 Hz, IH), 6.87 (t, J = 8.7 Hz. 2HX 6.46 - 661 

25 (m, 2H), 6.18 - 6.29 (m, IHX 4.44 - 462 (m, 2H), 3.70 - 4.03 (m, 2HX 3.58 (s, 3HX 2.93 (s, 

3HX 0.87 -103(m, 3H). MS (ES 1+) m/z 510.1 (M+H)L. 

Example 86 

2-methoxyetlyl 10-metl^l-7-((methyl5ulfonyl)methyl)-ll-oxD-10,l l-dihydio-lH-1,4,10-

triaEadibenzD [cd,f]azLilene-4(3H)-caib oxylate 

30 Example 86 was prepared according to the procedure used for the preparation of 

Example 53, substituting 2-methoxyethyl carbonochloridate for 2-ethylhexyl 

carbonochlaridate to provide the title compound. 'H NMR (400 MH^, DMSO-J<j/D-iO) 5 

7.78-7.80 (m. IH), 761 (s, IH), 135-139 (m, IH), 133 (s, IHX 7.23 (s, IHX 5.20-5.30 (m, 
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1 HI 4.49 (d, J = 6 £ HE; 2H), 3 .334.20 (m, 2H), 3 .S3 (s, 3H), 3.33-3 39 (m, IH), 3.12 (s, 

2H1 2.94 (s, 3H). MS (ESI+) m/z 446.0(M+H)'. 

Example 87 

ethyl 10-methyl-7-((nrethylsulfanyl)methyl)-11 -OHO- 10,11-dihydro- IH-1,4,10-

5 tri3EadibenzD[ad,f]azLLlene-4(3H)-ca2b oxylate 

Example 37 was prepared according to the procedure used for the preparation of 

Example 53, substituting ethyl carbonochlaridate for 2-ethylhexyl carboriDchloridate to 

provide the title contain!. 1H NMR (400 MHz, DMS O-dd/DiO) 5 7.73-7.30 (m, IH), 7 6 1 
(s, IH), 735-7.39 (m, IH), 732 (s, IH), 7.23 (s,IHX 5.21-5.27 (m, IHX 4.49 (d, J = 68 H^ 

10 2H1 4.12-4.17 (m, 1 HI 3.35-3.99 (m, 2HX 3.63 (5, 3H), 2.95 (5, 3H), 1.00-1 JOS (m, 3H). MS 

(ESI+) m/z 416.1 (M+H)'. 

Example 33 

perdyl 10-mettyl-7-((me1hyi;ulfonyi)methyl)-11 -oxo-10, 11-dihydro-l H-1,4,10-

triisadibenzD [cd,f]azLileiie-4(3H)-caij oxylate 

15 Example 33 was prepared according to the procedure used for the preparation of 

Example 53, substituting pentyl cubonoclilondate for2-ettylhexyl caibonochlatidate to 

provide the title con^ouril. 1H NMR (400 MHz, DMS 0-dJD*0) 5 7.79 (d, J = 1.9 Hz, IHX 

760 (s, IH), 737 (dd, J = 3.1,19 Hz, IH), 7.30 (d, J = 3.1 Hz, IH), 7.22 (s, IH), 522 (d, J = 

15.5 Hz, 1 HX 4.44-4.54 (m, 2HX 4.14 (d, J = 15.6 Hz, IH), 3 91 (dd, J = 11.9, 5.4 Hz, 1H), 

20 3 B0-3.37 (m, IH), 3 63 (s, 3H), 2 94 (s, 3HX 1.33-1.41 (m, 2HX 1.03-1.13 (m, 4HX 0.75 (t, J 
= 7.1 H^3H). MS (ESI+)m/z453.1 (M+H)*. 

Example 39 

4-chlanobutyl 10-metl^rl-7-((methyisulfonyl)methyl)-11 -oxo-10,1 l-dihydro-lH-1,4,10-

triaeadibenzD [cd,f]azLLlene-4(3H)-ca2b oxylate 

25 Example 39 was prepared according to the procedure used for the preparation of 

Example 53, substituting 4-chlardbutyl caib onccliloridate for 2-ethylhexyl caibonDchlatidate 

to provide the title compound. 'H NMR (400 MHz, DMSO-t^/DP) 5 7.30 (d, J = 1.9 Hz, 

1 HX 7.61 (s, 1 HX 7.35-7.39 (m, IH), 7.32 (d, J = 3.1 H^ IH), 7.23 (s, IH), 5 23 (d, J = 15.7 

Hz, IH), 4.45-4.54 (m, 2HX 4.15 (d, J = 15.3 Hz, IH), 393-399 (m, IH), 3S3-392 (m, IH), 

30 3 63 (s, 3H), 3.4^3.47 (m, 2HX 2.94 (s, 3HX 1.47-1.53 (m, 4H). MS (ES 1+) m/z 473.0 

(M+H)'. 

Example 90 
naphthalerir2-yl 10-metl^l-7-((methylsulfanyl)methyI)-11 -oxo-10,11-dihydro- IH-1,4,10-

trisEadibenzD [cd,flazolene-4(3H)-cai> oxylate 
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Example 90 was prepared according to tlie procedure used for tlie preparatian of 

Ex-ample 33, substituting naphthalen-2-yl caibonochlondate for2-etl^Ihexyl 

caAonochlatidate to provide the title compound. 'H NMR (400 MH^, DMSO-tfa/D-iC1) 5 

7.76-7.88 (m. 4H), 7.71 (s, IH), 755-7.63 (m. IH), 739-7.50 (m. 4HX 7.29-7.33 (in, IH), 

5 707 (d, J= 8.9 Hz, IHX 5.33-5.46 (m, 1 HI 4.46-4.57 (m, 2HX 4.27-4.38 (m, 1 Hi 3.67 (s, 

3HX 2.96 (s, 3H). MS (ESI+) m/z 513.9(M+H)L. 

Example 91 

p-tolyl 10-met]^l-7-((methyl^lfcnyl)methyl)-1 1-oxo-l 0^ 11 -dihydro-1 H-1,4,10-

triaEaidibenzD [cd,f]azLLlene-4(3H)-caib oxylate 

10 Example 91 was prepared accoiding to the procedure used for the preparation of 

Example 53, substituting p-tolylcaibonochlotidate for 2-ethylhexyl caibcaiochloiidatB to 

provide the title con^ouiil. 'H NMR (400 MHz, DMS O^/D^O) 5 7B4 (d, J = 1.9 HE, IHX 

768 (s, IH), 7.47-7.54 (m, IHX 7.42 (dd, J = 8.0,1B Hz, IH), 7.29 (s, IH), 7.08 (d, J = 8.2 

Hz, 2H), 6.77 (d, J = 8.5Hz, 2HX 5.30-5.37 (m, IHX 4.46-4.56 (m, 2HX 4.22-4.32 (m, IHX 

15 366 (s, 3H), 2.95 (s, 3HX 2.23 (s, 3H). MS (ES 1+) m/z 478.2 (M+H)'. 

Example 92 

neqpentyl 10-methyl-7-((methyl5ulfonyl)methyl)-11-OXD-1 0,11-dihydro-l H-1,4,10-

tiijEadibenzD [ad,f]azLilene-4(3H)-caib oxylate 

Example 92 was prepared accoiding to the procedure used for the preparatian af 

20 Example 53, substituting neapentylcarbonochlaiidate for 2-etl^rlhexyl caibonochLoiidate to 

provide the title confouid. 1H NMR (400 MHz, DMS 0-dJDt0) 5 7 31 (d, J = 1.8 Hz, 1 HX 

762 (s, IH), 738 (dd, J = 8.1,19 Hsj IH), 7.32 (d, J = 8.1 Hz, IH), 7.23 (s, IH), 523 (d, J = 

15.5 Hz, IHX 4.44-4.54(m, 2HX 4.18 (d, J = 15.6Hz, IH), 363 (s, 3HX 3.27-3.29 (m, 2HX 

291 (s,3H), 0.62-0.79 (m,9H). MS (ESI+) m/z458.1 (M+H)L. 

25 Example 93 

phenyl 10-meti^l-7-((methyhulfcnyl)meth.yl)-11 -oxo-10,11-dihydro- IH-1,4,10-

triisadibenzD [cd,f]azLilene-4(3H)-caij oxylate 

Example 93 was prepared according to the procedure used for the preparatian of 

Example 53, substituting phei^l caib onochloiidate for 2-ethylhexyl caibonochLondate to 

30 pro vide the title conoid. 1H NMR (400 MHz, DMS O-^iO) 5 7£5(d, J = 1.9 Hz, IHX 

769 (s, IH), 7.50-7.55 (m, IHX 7.42 (dd, J = 8.0,20 Hz, IH), 7.29 (t J = 7.8 Hz, 3HX 7.14 

(t, J= 7.3 Hz, IH), 6.89 (dd, J = 8.6, 1.1 Hz, 2H), 5.3CL5.39 (m, IHX 4.46-4.57 (m, 2HX 

426-4.34 (m. IH), 366 (s, 3H), 295 (s,3H). MS (ES 1+) m/z 464.1 (M+H)L. 

Example 94 
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4-fluoiaphei^rl 10-met]^l-7-((niethylsulfonyl)metliyl)-11 -oxo-1 0, 11-dihydio- IH-1,4,10-

triaEadibenzD [cd,f]azLLlene4(3H)-ca3b oxylate 

Example 94 was prepared according to the procedure used for tlie preparation of 

Example 53, substituting 4-flu atop he nyl caib anochloiidate for 2-ethylhexyl 

5 caibonochlotidate to provide the title compound. 'H NMR (400 MH^, DMSO-J<j/D-iO) 5 

785 (d, J = 1.7 Hz, 1 HX 7.68 (s, IHX 7.50-7.57 (m, 1 HX 7.42 (dd, J = 3.2, 2.0 Hz, IH), 729 

(s, IH), 7J07 (t, J = 88 H^ 2H), 6.91-6.95 (m, 2H), 5.31-5.3S (m, IH), 4.464.56 (m, 2H), 

425-4.34 (m, IH), 366 (s, 3H), 295 (s,3H). MS (ES 1+) m/z 482.0 (M+H)'. 

Example 95 

10 2 - nt tho xyphe nyl 10-nretl^l-7-((methyl5ulfonyl)meth.yl)-11 -oxo-10,11-dihydio-l H-1,4,10-

tnaeadibenzD [cd,f]azLilen]e-4(3H)-caib oxylate 

Example 95 was prepared according to the procedure used for the preparatian of 

Example 53, substituting 2 - ire tho xyphe nyl c aib o no c lilo lid ate for 2-eti^'lhexyl 

caibonochlotidate to provide the title compound. 'H NMR (400 MH^ DMSO-Ja/D-iO) 5 

15 7 B4 (d, J = 1.8 Hz, 1 HX 7.68 (s, 1 HX 7.49-7.55 (m, 1 HX 7.41 (dd, J = 8.2, 1.9 Hz, IH), 7 27 

(s, IH), 708-7.14 (m, IH), 697 (d, J = 8.2 Hz, IHX 6.83-6.86 (m, 2HX 5.29-5.36 (m, IHX 

4.45-4.56 (m, 2H), 423433 (m, IH), 367 (s, 3H), 354 (s, 3HX 2.95 (s, 3H). MS (ES 1+) 

m/z 494.1 (M+H)'. 

Example 96 

20 2-fluoroethyl 10-metl^l-7-((methylsulfonyl)metl^rl)-11-oxo-10,11-dihydro-IH-1,4,10-
tnasadibenzD [cd,f]azLilenfi-4(3H)-ca3b oxylate 

Example 96 was prepared according to the procedure used for the preparatian of 

Example 53, substituting 2-fluoroethyl caibonochlotidate for 2-ethylhexyl caibonocliloiidate 

to provide tlie title conpounl. 1H NMR (400 MHz, DMSO-^/DP) 5 7.80(d, J = 1.5 Hz, 

25 IHX 7.62 (s, IH), 7.38 (dd, J = 8.3, 1.7 HE, IH), 733 (d, J = 8.0 Hz, IHX 7.24 (d, J = 06 H^ 

IHX 5.27 (d, J = 15.6 Hz, IHX 4.45-4.55 (m, 3H), 4.34-4.39 (m, IHX 3.99-4.28 (m, 3HX 3.63 

(s, 3H),294 (5,3H). MS (ESI+) m/z 4340 (M+H)'. 

Example 97 

4 - nt tlf xyphe nyl 10-mfitl^l-7-((methyl^lfcnyl)methyl)-11 -oxo-10. 11-dihydio-l H-1,4,10-

30 tnaeadibenzD[al,f]azLileiie-4(3H)-caib oxylate 

Example 97 was prepared according to the ptoceduneused for the preparatian of 

Example 53, substituting 4-methoxyphenylcaibonochlondate for 2-ethylhexyl 
caibonochlotidate to provide the title compound. 'H NMR (400 MH3, DMSO-Jjj/D^O) 5 

7 S4 (d, J = 1.8 Hz, 1 HX 7.68 (s, 1 HX 7.46-7.56 (m, 1 HX 7.39-7.44 (m, 1 HX 7.25-7.32 (m, 
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IHX 6.82 (s,4H), 5.30-5.39 (m, IH), 4.454.56(111, 2H), 4.214.34 (m, 1H), 3.70 (s, 3H),3.66 

(s, 3H),295(s,3H). MS (ESI+) m/z 494D (M+H)'. 

Example 9S 

but-2-yiv1 -yl 10-methyl-7-((methyl^lfoHyl)methyl)-l 1-oxo-l 0,11 -dihydio-1 H-1,4,10-

5 trL3EadibenzD[ad,f]azLiljeiie-4(3H)-caib oxylate 

Example 98 was prepared according to the procedure used for the preparatian cf 

Example 53, substitutiiig but-2-yn-l-yl caibcaiochlotidate for 2-ethyl lie Kyi caibonocliloiidate 

to provide the title compound. 'H NMR (400 MHz, DMSO-Jd/D^1) 5 7.80 (d, J = 1.9 Hz, 

IHX 7.62 (s, 1H), 7.39 (dd, J = 8.31, 1.9 Hz, IH), 7.31 (d, J = 8.1 Hz, IHX 7.25 (s, IH), 5.21-

10 5 27 (m, IH), 4.444 55 (m, 4H), 4.13-4.19 (m, IH), 3.63 (s, 3(H), 2 95 (s, 3H), 1.72 (t, J = 2 3 

Hz,3H). MS (ESI+)m/z440.1 (M+H)'. 

Example 99 

3-(4-(2,4-difluoiDphei^'l)- lO-mettyl^-^methylsulfoi^"1®^!)-11 -omo-3^4,10^, 11 -

te trahydio-1H -1,4,10-tiiaEad ib e nm [cd, f] azole n-3-y 1) prop anamid e 

15 Example 99a 

3-(4-(2,4-dinuoiDphjei^rl)- 10-metl^rl-7-((methyl5ulfoi^r5ni,etl^rl)-11 -oxo-3,4, 10,11 -

tetrahydio- IH-1,4,10-tiiazadibenzo[cd,f]azalen-3-yl)piopaiiDic acid 

Example 82 (375 mg, 0.692 mmol) and hthium hydroxide (83 mg, 3.5 mmol) were 

cortt ined in the mixture cf dioxane (6 mL) and water (2 mL). The reaction mixture was 

20 stiired at ant ient temperature for 5 hours. The reaction mixture was diluted withwater, the 

pH adjusted to 4b y addition of 1M HCl, and extracted by ethyl acetate. The organic layer 

was washed with saturated aqueous sodium chloiide, diied with aiihydious s odium sulfate, 

filtered and concentrated to affbid the title compound (365 mg, 100%). 

Example 93) 

25 3-(4-(2,4-difluoropheiiyl)- 10-metl^l-7-((methylsulfoiiyI)mjethyl)-11 -oxo-3,4,10,11 -

tetrahydio- IH-1,4,10-tiiacadibeiizD [cd,f]azulen-3-yl)propanamide 

Example 99a (31.7 mg, 0.060 mmolX 2-(6-chloro-lH-beirao[d][l,2,3]tiiazol-l-yl)-

l,l,3(,3-tetrametl^li50uranium hexafluoiaphDsphate(V) (49.6 mg, 0.120 mmol) and 

d lis op rop >ie thylamme (0.042 mL, 0.240 mmol) were combined indimetl^lfoimamide (1 

30 mL). To this solutionwas added 0.5M ammonia in dioxane (0.240 mL, 0.120 mmol). The 

reactionmixture was stirred at ambient temperature for 2 IIOUE . The reactionmixture was 

partitioned with ethyl acetate and water The organic layerwas washed with saturated 

aqueous sodium chloiide twice, dried with anhydrous sodium sulfate, filtered arid 

concentrated. The residue was puiified by revise phase HPLC (C 18, CHjCNAwater(10 mM 
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ammoniumacetate), 10-100%) to afford the title compound (IS nig, 57%). 'H HMR (400 

MHz, DMSO-ti) 5 1191 (s, 1 H) 7B2 (d, ^ 1.S3 Hz, 1 H) 7.68 (s, 1 H) 734 (s, 1 H) 722 

(dd, /=8.24,1 S3 Hz, 1 H) 7.01 - 7.17 (m, 3 H) 686 - 6.99 (m, 2 H) 6.77 (5,1 H) 5.01 (dd, 

/=900, 5.95 Hz, 1 H) 4.3S - 455 (ra, 2 H) 364 (s, 3 H) 293 (s, 3 H) 2.10 - 220 (m, 2 H) 

5 1 £7-1.98(m, 1 H) 1.31 -1.45 (m. 1 H). MS (ESI+)m/z549 (M+Na)L. 

Example 100 

4-(4-fluorobei™yl)- 10-nretl^l-7-((methyl;ulfcmyl)methyl)-3j,4-dil^dro- IH-1,4,10-

triazaidib errao [cd^]amalen-11(1 QH)-cme 
Example 100 was prepared according to the procedure us ed for the preparation of 

10 Example 54, sub stituting 4-flu orcb eiraqyl chloiide for isobutyryl chloride to provide the title 

compound. 'H NMR (400 MHz, DMS0-^/0^0) 5 7.83 (d,J= 1.9 Hz, IHX 7.75 (s, IH), 

725-7.33 (m. IH), 7.10 (ddd, J = 13D, 8.5. 5.9 Hz, 3HX 6.90-7.03 (m, 3HX 5.66-5.88 (m, 

IHX 4.33-4.50 (m, 2HX 4.16 (d, J = 16.2 Hz, IHX 3.69 (s, 3HX 2.84 (s, 3H). MS (ESI+) m/z 

466.1 (M+H)L. 

15 Example 101 

4-(3-me tho xyrropanoyl)-10-methyd-7-((me thylsu lfca^methyl)^,4-dihydro-IH-1,4,10-

triazadib eirao [cd^asalen-11(10H)-otie 

Example 101 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting 3-methoxyproparioyl chloiide for isctouiyiyl chloride to provide the 

20 title compound. 1H NMR (400 MHz, DMS O-L^O) 5 7.85 (s, 1H), 7.67 (s, IH), 7.38-7.46 
(m, 2H), 7.22-725 (m, IH), 5.48-561 (m, IH), 4.52 (q, J = 14.0 Hz, 2H), 3.934.01 (m, IH), 

364 (s, 3H), 329-3.43 (m, 3H), 3DO (s, 2HX 2.95 (s, 3HX 2.33-2.43 (m, IHX 1.93-2.02 (m, 

IH). MS (ES 1+) m/z 430.2 (M+H)L. 

Example 102 

25 4-( [1, l'-biphenyl]-4-catb onyl)-l 0-methyl-7-((methylsulfo]^l)methyl)-3,4-dihydio- IH-1,4,10-

tiiazadib eirao [cd^araileiv 11(10H)-one 

Example 102 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting [l,r-biphei^rl]-4-caibonylchloride for isobuiyiyl thloridje to provide 

the title compound. 'H NMR (400 MHz, DMSQ-t&/DiQ) 5 7.85 (d, J = 1.8 Hz, IHX 7.78 (s, 

30 1 HX 7.54 (d, J = 7 6 H^ 2H), 7.39-7.46 (m. 4H), 7.29-7.37 (m, 2H), 7.14 (d, J = 8.4 Hz, 3H), 

699-7.06 (m, IH), 5.7CU594 (m, IH), 4.42 (d, J = 5.2 Hz, 2HX 4.14-4.22 (m, IHX 3.70 (s, 

3HX 2.81 (s, 3H). MS (ESI+) m/z 424.0(M+H)L. 
Example 103 
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4-(3-cycfopeiTtylpropanoyrl)-10 -me thyl-7 - (( nt thyis ulfonyl) methyl)- 3,4 -d llTydto- IH-1,4,10-

triazadib errao [cd^amalen-11(1QH)-one 

Example 103 was prepared according to tine procedure us ed for tlie preparation of 

Example 54, substituting 3-cyclcperitylpropariDyl clilonde for isobutyryl chloride, to provide 

5 the title compound. 'H NMR (400 MHz, DMS O-^/DiO) 5 7.86 (s, 1 HI 7.65 (s, 1 Hi, 7.41 

(dd, J = 22.9, 9.0 Hz, 2H), 723 (s, IH), 551-5.59 (m, IHX 452(q, J = 13.6 Hz, 2H), 3S9-

399 (m, IH), 3.63 (s, 3H), 294 (s, 3H), 1 B3-2.10 (m, 2HX 1.19-1.40 (m, 9H), 066-0.80 (m, 

2H). MS (ES 1+) m/z46S.2 (M+H)'. 

Example 104 

10 4-(2-(3-methoxyplier^rl)acetyrl)-10-metl^rl-7-((methylsulfQnyl)meii^rl)-3,4-dil^dro-lH-

1,4,10-triasdJbenzo[cd,f]azLilen-l 1( 10H)-one 

Example 104 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting 2-(3-methoxyphenyl).acetyl clilonde forisobuiyiylchloride to 

provide the title contain!. 'H NMR (400 MHz, DMS O^/D^O) 5 765-7.74 (m, IH), 739-

15 7.49 (m, 2H), 7.16-7 30 (m, 2H), 6.52-6 94 (m, 2H), 6.04-6.1S (m. IH), 5.49-5 61 (m, IH), 

4.45-4.56 (m, 2H), 3 58 (s, 3H), 3.47 (s, 2HX 2.95 (s, 4H). MS (ES 1+) m/z 492.1 (M+H)'. 

Example 105 

10-metl^l-7-((methyisulfonyi)methyl)-4-propiany]r3,4-dil^dro-l H-1,4,10-

tiiazadib errao [cd^araulen-11(10H)-otie 

20 Example 105 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting propioi^l clilonde for is obu^iyl chloride to provide the title 

compound. 'H NMR (400 MHz, DMS0-^,0) 5 7.81-7.88 (m, IHX 7.63-7.69 (m, IHX 

7 37-7.45 (m, 2H), 7 22-7 26 (m, IH), 5 51-5 61 (m. IH), 4 52 (q, J = 13 3 Hz, 2H), 3.91 -3 99 

(m. IH), 3.63 (s, 3H), 295 (s, 3H), 2.13 (dq, J= 14.0, 7.3 Hz, IHX 1-64-1.81 (m, IHX 0.72-

25 0B7(m,3H). MS (ESI+)m/z400.1 (M+HiL. 

Example 106 

10-methyl-4-(3-methylbutanoyrl)-7-((metl^rlsulfor^rl)metl^rl)-3J4-dLhydiD-l H-1,4,10-

tiiazadib errao [cd^amulen-11(10H)-cne 

Example 106 was prepared according to the procedure us ed for the preparation of 

30 Example 54, substituting 3-methylbutano>i chloride for isobuiyiylchloride to provide the title 

compound. 'H NMR (400 MHz, DMS0-t&/Di0) 5 7.81-7.88 (m, IHX 7.63-7.69 (m, IHX 

732-7.47 (m, 2H),722-725 (m, IH),5.49-562 (m, IH), 4.47-4.59(m, 2H), 391-3.99(m, 

IHX 3.63 (s, 3H), 2.95 (s, 3H), 1.90-2.01 (m, IH), 1.66-1.81 (m, IH), 0.63-0.69 (m, 3H), 

0.43-0.51 (m, 4H). MS (ESI+) m/z428.1 (M+H)\ 
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Example 107 

4-(3^3-dimetl^rIbutanDyl)- 10-nratl^l-7-((methyl;ulfonyl)methyl)-3^4-dil^dro- IH-1,4,10-

ttiazadib eirao [cd^asalen-11(1QH)-otie 

Example 107 was prepared according to the procedure us ed for the preparation of 

5 Example 54, sub stituting 3^-diri^thyIbutariqyl chlonde for isobu^iyl chloride to provide the 

title compound. 1H NMR (400 MHz, DMS0-<4 JDiO) 5 7.S5 (s, IH), 7.65 (s, IH), 7.43 (d, J 

= S6 H^ IH), 7.32 (d, J = S.4 Hz, IH), 723 (5,1H), 557-5.64 (m, 1 HI 3.87-3.97 (m, 1 HX 

452 (q, J = 13.7 H^ 2H), 3.63 (s, 3H), 2.94 (s, 3H), 1B4-201 (m, 2H), 069 (s, 9H). MS 
(ESI+) m/z 442.2(M+H)'. 

10 Example 1 OS 

10-nrethyd-7-((methylsulfcnyl)methyl)-4-(2-plimylacetyd)-3,4-dihydio-1H-1,4,10-

ttiazadib eirao [cd^]analen-11(10H)-one 

Example 10S was prepared according to the procedure us ed for the preparation of 

Example 54, sub stituting 2-phenylacetyl chloride for isobutyiyl chLoride to provide the title 

15 compound. 'H NMR (400 MHz, DMS O-dtfDtO) 5 7.69-7.74 (m, 1 HX 7.44 (s, 2HX 7.24-

7 28 (m, 2H), 7.19-7 23 (m, 2H), 6.93-7 01 (m, 2H), 6.54-6 62 (m. IH), 5.49-5 57 (m, IH), 

4.46-4.57 (m, 2H), 3 95-4 01 (m, IH), 3 5S (s, 3H), 2 96 (s, 5H). MS (ES 1+) m/z 462.1 

(M+H)'. 

Example 109 

20 4-benroyl-l 0-methyl-7-((metl^lsulfbi^rl)metl^rl)-3,4-dil^dro-l H-1,4,10-
triazadib eirao [cd^amalen-11(10H)-otie 

Example 109 was prepared according to the procedure us ed for the preparation of 

Example 54, sub stituting beiraoyl chloiide for isobutyTyl chloride to provide the title 

compound. 'H NMR (400 MHz, DMS0-4®tO) 5 1.90-1.96 (m, IHX ?.S2 (d, J = 2.0 Hz, 

25 1 HX 7.75 (s, 1 HX 7.20-7.34 (m, 2H), 7.09-7.IS (m, 2H), 7.04 (d, J = 7.4 Hz, 2H), 6.92-701 

(m, IH), 5.65-5B7 (m, IH), 4.41 (d, J = 5.0 Hz, 2H), 4.11-421 (m, IH), 369 (s, 3H), 2.S2 (s, 

3H). MS (ES 1+) m/z44S.0 (M+H)'. 

Example 110 

4 -( 4 -me tic xyb e irao yl) - 10-m^l^rl-7-((methyisulfonyl)methyl)-3^4-dihydro- IH-1,4,10-

30 tiiazadib eirao [cd^aEulenrllflOH^otie 

Example 110 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting 4-methoxybenaDylchloride forisobulyiyl chloride to provide the title 
compound. 'H NMR(400 MHz, DMSO-^/D^O)5 7.S3(d,J= 1.8 Hz, IHX 7.75 (s, IH), 

727 (s, IH), 7.14(dd, J = S.0,2.1 K-z, IH),7.01 (d, J = S.S Hz, 2H),694(d, J = S.l Hz, IH), 
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668 (d, J= 8.8 Hz,2HX 5.72-5.92 (m, 1 HX 4.36-4.49 (m, 2HX 4.12 (d, J = 14.4 Hz, 1H), 

3 68 (d, J = 5.3 Hz, 6HX 2.S5 (s, 3H). MS (ES 1+) m/z 47S. 1 (M+H)'. 

Example 111 

methyl 4-( 10-methyl-7-((methyl5ulfcnyl)methyi)-11 -oxo-10,1 l-dihydro-l H-1,4,10-

5 tiiaEadibenzD[ad,f]aHulen4(3H)-yl)-4-oxobutaiioate 

Example 111 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting metl^l 4-chloro4-oxobutaiiDate for isobiiyryl chloride, to provide 

the title compound. 'H NMR (400 MHz, DMSQ-t&/DiQ) 5 7.85-7.89 (m, IHX 7.66-7.71 (m, 

IHX 7.42-7.47 (m, 2HX 7.21-7.25 (m, IHX 5.49-5.58 (m, IHX 4.47-4.58 (m, 2HX 3.934.01 

10 (m. IH), 3.64 (s, 3(H), 3.40-3.44 (m, 2H), 2 95 (s, 3H), 2 28-2.49 (m, 2HX 1.84-2.00 (m, 1H). 

MS (ESI+) m/z 458.1 (M+H)L. 

Example 112 

4-(2,4-difluor6b etizqyl)-10- methyl-7-((nrettylsulfoi^l)metl^l)-3,4-diliydro-l H-1,4,10-

triazadib eirao [cd^amulen-11(10H)-one 

15 Example 112 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting 2,4-difluorobenzoylchloride for isobutyrylchloride to piovide the 

title compound. 1H NMR (400 MHz, DMS O-^JDiO) 5 7.79 (s, 1H), 7.70 (s, IH), 7.29-7 38 

(m, IH), 7.00-7.17 (m, 3H), 6.78-6 95 (m, 2H), 5.74-5 £5 (m, IH), 4.334.47 (m, 2H), 4.14-

4 24 (m, IH), 3.67 (s, 3H), 2 & 1 (s, 3H). MS (ES 1+) m/z 484.1 (M+H)L. 

20 Example 113 
4-(2-fluorobeii35yl)- 10-metl^rl-7-((metliyisulfoiiyl)methyl)-3(J4-dil^dro- IH-1,4,10-

triazadib eirao [cd^amulen-11(1 QH)-ane 

Example 113 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting 2-fluar6beirao(yl chloiide for isobutyrylchloride to provide the iitle 

25 compound. 'H NMR (400 MHz, DMS O-^/D^O) 5 7.8CL7.86 (m, 1 HX 7.70 (s, 1 HX 7.58-

764(m, IH), 7.30-7.40 (m, IH), 7.17-728 (m, IH), 6.99-7.14 (m, 2H), 6.83-699 (m, 2H), 

5.72-5 £8 (m, IH), 4 26-4.49 (m, 2H), 4.12-4 25 (m, IH), 3 68 (s, 3H), 2.77 (s, 3H). MS 

(ESI+) m/z 466.0(M+H)'. 

Example 114 

30 4-( l-naplifhoyl)- 10-metl^l-7-((methylsulfoiiyl)mjetl^rl)-3,4-dil^dio- IH-1,4,10-

triazadib eirao [cd^asulen-11(10H)-oiie 

Example 114 was prepared according to the procedure us ed for the preparation of 
Example 54, substituting 1-naphthoyl chloride for isobuiyiylchloride to provide the title 

compound. 'H NMR (400 MHz, DMSO-^/D^O) 5 7.74-7.81 (m, IHX 7.66-7.73 (m, IHX 
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760-7.67 (m, IH),752-760 (m, 2H),738-7.49 (m, 2H), 7.16-7.32(m, 2H), 694-7.07(m, 

2H1 6.84-6.92 (m, IHX 5.89-6.00 (m, IHX 4.33-4.61 (m, IHX 4.20-4.30 (m, 2HX 3.69 (s, 

3HX 2.59-2.76 (m, 3H). MS (ESI+) m/z 498.1 (M+H)1. 

Example 115 

5 4-(cyclqpropanjecaiboiiyl)-10-methyl-7-((n^thylsulfbnyl)methyl)-3,4-diliydro-l H-1,4,10-

ttiazadib eirao [cd^arauleiv 11(10H)-oiije 

Example 115 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting e yc lop ro part c aib o nyl c hloiide for totulyiyldilorijds to provide the 
title compound. "H NMR (400 MHz, DMS O-^/D-jO) 5 7.S3-7.91 (m, IHX 7.63-7.71 (m, 

10 IHX 7.39-7.47 (m, 2HX 7.1S-7.27 (m, IHX 5.53-5.66 (m, IHX 4.44-4.61 (m, 2HX 3.894.05 

(m. IH), 3.64 (s, 3H), 2 96 (s, 3H), 191-1.98 (m, 1H), 1.18-1.32 (m, 1 HX 1.04-1.15 (m, 2H), 

055-0.66(m, IH). MS (ESI+)m/z412.1 (M+H)*. 

Example 116 

10-methyl-7-((methyls lfonyl)methyl)-4-(3-phenylpropanoyl)-3,4-dil^dro-l H-1,4,10-

15 triazadib eirao [cd^]aEulen-ll(10H)-aiiie 

Example 116 was prepared according to the procedure us ed for the preparation of 

Example 54, substituting 3-phenylpropanoyl chloiide for isobuiyrylthbridfi to provide the title 

compound. 'H NMR (400 MHz, DMSO-^/DiO) 5 7.83 (d,J = 0.6 Hz, IHX 7.59 (s, IH), 

7.40 (d, J = 9.5 Hz, 1 HX 7.31 (d, J = 8.3 Hz, 1 HX 7.23 (s, IH), 6.97-7.06 (m, 3H), 6.76-6.84 

20 (m, 2H), 5.51 -5 63 (m, IH), 4.51 (q, J = 139 Hz, 2H), 3.89-4.01 (m, IH), 3.63 (s, 3H), 2.93 
(s, 3H), 2 61 (t, J = 7 £ H^ 2H), 2.33-2.43 (m, IH), 2.02-2.14 (m, IH). MS (ES 1+) m/z 476.2 

(M+H)'. 

Example 117 

2-((4-(2,4-difluQtophjenyl)- 10-nrethyl-7-((methylsulfcnyl)metliyl)-11 -oxo-3,4,10,11-

25 tetialiydro-1 H-1,4,10-tiiazadib eirao[cd,f]azulen-3-yl)methyl)is QLtdoliiie- 1,3-dione 

Example 12d (0.4 g, 0902 mmol) and 2-(l,3-dioxai5oiiidalin-2-yl)acetaldel^de 

(0.683 g, 3 61 mmol) were combined in tetral^diofuian (9 02 mL) under nitrogen , cooled to 

0 "C and treated drop-wise with 1M titaniuit^I V) chloiide in dichloromethane (361 mL, 3.61 

mmol) to give an opaque red solution. Tit solutionwas stiired fbi72 hours at ambient 

30 temperature and partitioned b etween ethyl acetate and water Hue oaganic layier was was hed 

with s aturated aqueous s odium chlcaida, dried over anhydrous sodium sulfate, filtered and 

concentrated. Rnificationb y chiamatogiaphy (silica gel, 0.5-5% methanol in 
dicHorometharie) afforded the title compound as a yellow powder (0.45 g, 81%). 'H NMR 
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(300 MH^ DMS 0-<fc)511.78 (d,J = 133 Hz, IHX 7.93(d,J = 1.33Hz, IH),731 -7.85(m, 

4H1 7.76 (s, IH), 7.24 - 7.30 (m. IH), 721 (dd, J = 824, 1.83 Hz, IH), 7.09 - 7.15 (m. IH) 

699 - 7.05 (m, IHX 6.96 (d, J= 2.44 Hz, 1 HI 6.92 (d, J = 824 Hz, IHX 5.44 (dd, J = 9.92, 

534 Hz, IHX 4.51 - 4.56 (m. IH), 4.44 - 4.48 (m, 1 HX 3.87 (dd, J = 13.28,5.34 Hz, 1 HX 

5 366(5,3H), 3 52 (dd, J = 13.28,10.22 Hz, IH), 2.98 (s, 3H). MS (ES 1+) m/z 615 (M+H)L. 

Example 118 

3-(4-(2,4-difluio jophei^l)- 10-metl^l-7-((methylsulfoi^I)mietl^rl)-11 -oxo-3^4,10^ 11 -

tetral^dio- IH-1,4,10- tiiazadibenHo[cd,f]azulen-3-yl)-N- methyl ptopanamide 

Example 118 was prepared according to the procedure us ed for the preparation of 

10 Example 99b, substituting methanamine for ammonia. Ririficationby reverse phase HPLC 

(CI8, CHiCNAvater(10 mM ammonium acetate), 20-100%) afibided the title compound (22 
mg, 68%). 'H NMR (400 MHz, DMS 0-d£ 5 11.90 (d, /=1.22 Hz, 1 H) 732 (d, 7=1.83 E-z, 1 

H) 7.77 (q, 1=4.48 Hz, 1 H) 7.68 (s, 1 H) 7.22 (dd, 7=8.24,1.83 Hz, 1 H) 7D2 - 7.12 (m, 3 H) 

6 37 - 7.00 (m, 2 H) 5.00 (dd, 7=9.00,5.95 Hz, 1 H) 4 33 - 4.58 (m, 2 H) 3.64 (s, 3 H) 2.93 (s, 

15 3 H) 2.55 (d, 7=4.58 Hz, 3 H)2J07 - 2.22 (m, 2 H) 1.83 - 2.00 (m, 1 H) 131 -1.48 (m, 1 H). 

MS (ESI+) m/z 563 (M+Na)1. 

Example 119 

3-(4-(2,4-difluorophei^'l)- lO-mettyl^-^methydsulfoiyl)"1®^!)- 11 -omo-3^4,10^ 11 -

tetial^dro-1 H-1,4,10-tnazadib eirao [cd^]aHaleii-3-yl)-N^T-dimetl^rlpiopanamide 

20 Example 119 was prepared according to the procedure us ed for the preparation of 

Example 99b, substituting dimett^lamirie for ammonia. Riiificatian by reverse pliase HPL£ 

(CI8, CHiCNAvater(10 mM ammonium acetate), 20-100%) affbided the title compound (24 

mg, 72%). 'H NMR (400 MHz, DMS 0-d$ 5 11.89 (s, 1 H) 7.83 (d, 7=1.83 HE, 1 H) 7.68 (s, 
IH) 7.22 (dd, 7=8.24,2.14 Hz, 1 H) 7.13-7.20 (m, 1 H) 7.11 (s, 1 H) 7.02-7.10 (m. 1 H) 

25 697 (d, 7=8.24 H^ 1 H) 6.88 - 6.96 (m, 1 H) 5.03 - 5.12 (m, 1 H) 4.37 - 4.57 (m, 2 H) 3.64 

(s, 3 H) 294 (s, 3 H) 2.87 (s, 3 H) 2.80 (s, 3 H) 2.28 - 2.46 (m, 2 H) 135 -1.95 (m, 1 H) 1.37 

- 1.52 (m, 1 H). MS (ESI+) m/z 577 (M+Na)\ 

Example 120 

4-(2,4-difluoroplier^rl)-10-methyl-7-((metl^rlsulfoi^rl)methyi)-3-(3-morpholinD-3-

30 oxqpropyd)-3,4-diliydro-1 H-1,4,10-ttiazadib eirao [cd,f]aHaleiv 11(1 OH)-ore 

Example 120 was prepared according to the procedure us ed for the preparation of 

Example 99b, substituting moipholine for ammonia. Purification by reverse phase HPLC 

(CIS, CHiCNAvater(10 mM ammonium acetate), 20-100%) afibided the title compound (28 
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nig, 78%). 'H HMR (300 MHz, DMS O-^ 5 11.89 (s, 1 H) 7.83 (d, 7=1 .83 Hz, 1 H) 7.68 (s, 

1 H) 7.22 Cdd, 7=8.24,1.83 Hz, 1 H) 7J03 - 7.16 (m, 3 H) 6.99 (d, 7=8.24 Hz, 1 H) 638 - 6.94 

(m, 1 H) 5.08 (t, ^=7.63 Hz, 1 H) 4.39 - 4.57 (m, 2 H) 3.64 (5,3 H) 3.37 - 3.55 (m. 8 H) 294 

(s, 3 H) 2.40 - 2.48 (in, 1 H) 2.29 - 2.39 (m. 1 H) 134 -1.94 (m. 1 H) 1.38 -1.55 (m. 1 H). 

5 MS (ES 1+) m/z 619 (M+Na)1. 

Example 121 

3-(4-(2,4-difluiojDpliei^rl)- 10-metl^l-7-((miethylsulfoi^rI)ni,etl^rl)- 11 -oxo-31,4,10,11 -

tetral^dio-1 H-1,4,10-ttiazadib enzo[cd,f]aaulen-3-yi)-N -(tetiahydro-2H-pyTan-4-
yi)propanamide 

10 Example 121 was prepared according to the procedure us ed for the preparation of 

Example 99b, substituting tetrahydro-2H-pyTan-4-amine for ammonia. ftuificationb y re ves e 

phase HPLC (C 18, CH^CNAvater(10 niM ammonium acetate), 20-100%) afforded the title 

compound (28 mg, 76%).1H NMR (400 MHz, DMS O-^) 5 1190 (s, 1 H) 7 36 (d, 7= 7.63 

Hz, 1 H)7S2 (d, 7=1.83 Hz, lH)7.68(s, 1 H) 722 (dd, 7=824, 1.83 Hz, 1 H) 7.02-7.13 

15 (m, 3 H) 6.87 - 6.98 (m, 2 H) 5.00 (dd, 7=9.16, 5.80 H^ 1 H) 4.35 - 4.57 (m, 2 H i 3.70 - 335 

(m. 3 H) 3.64 (s, 3 H) 293 (s, 3 H) 2.16 (1,7=7.17 Hz, 2 H) 1.89 - 2.00 (m, 1 H) 1.58 - 1.73 

(m, 2 H) 1.27 - 1.45 (m, 3 H). MS (ESI+) m/z 633 (M+Na)\ 

Example 122 

3-(4-(2,4-difluorophei^'l)- lO-mettyl^-^methylsulfoi^)"1®^!)-11 -omo-3^4,10^, 11 -

20 tetralrydio- IH-1,4,1O-tiiasdibenzofcdjflazLLlen-S-ylJ-N'-methyl-N'-plienylpropaniel^draHde 
Example 122 was prepared according to the procedure us ed for the preparation of 

Example 99b, substituting 1-methyl-l-phenyihydiazine for ammonia. FVnificationb y reverse 

phase HPLC (C 18, CH^CNAvater(10 niM ammonium acetate), 30-100%) afforded fhe title 

compound (20 mg, 53%).1H NMR (500 MHz, DMS O-^) 5 1195 (d, 7= 1.83 Hz, 1 H) 9.95 

25 (s, 1 H) 735 (d, 7=1.83 H^ lH)7.70(s, 1 H) 725 (dd, 7=8.24,133 Hz, 1 Hi 7.13 - 7.19 (m. 

3 H) 6.97 - 7.12 (m, 3 H) 633 - 6.92 (m, 1 H) 6.64 - 6.75 (m, 3 H)5J05 (dd, 7=835^ 6.10 Hz, 

1 H) 4.39 - 456 (m, 2 H) 365 (s, 3 H) 3D5 (s, 3 H) 2.93 (s, 3 H) 2.22 - 232 (m, 2 H) 1.92 -

2J01 (m, 1 H) 1.43- 1.54 (m, 1 H).MS (ESI+) m/z 654 (M+N^V 

Example 123 

30 N-benzyl-3-(4-(2,4-difluoropihei^rl)-10-methyl-7-((metl^rlsulfoi^rl)mjetl^rl)-1 1-OKO-3,4,10,11-

tetrahydio- IH-1,4,10-triaEadibenzD [cd,Qazulen-3-yd)propanamide 

Example 123 was prepared according to the procedure us ed for the preparation of 
Example 99b, substituting phenylmethanamine foi ammonia. Rinficationby reverse phase 

HPLC (C18, CH/TNAvafcer (10 mM ammonium acetate), 30-100%) affoided the title 
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confound (26 ng, 70%).1H NMR (400 MHz, DMS 0-4) 5 1191 (d, 7=2.14 Hz, 1 H) 8.39 

(1, 7=5.95 Hz, 1 H) 7£3 (d, 7=1.83 H^ 1 H) 7.68 (s, 1 H) 7.27 - 7.33 (m, 2 H) 7.19 - 725 (m, 

4 H) 7.02 - 7.11 (m. 3 H) 697 (d, 7=7.93 Hz, 1 H) 6.81 - 6.92 (m. 1 H)5J02 (dd, 7=9 JOO. 5.95 

Hz. 1 H) 438 - 4.57 (m, 2 H) 4.25 (d, 7=5£0 Hz, 2 H) 3.64 (s, 3 H) 2.93 (s, 3 H) 2.25 (t, 

5 7=7.48 Hz, 2 H) 1.91 - 2.02 (in. 1 H) 1.35- 1.56 (m, 1 H). MS (ESI+) m/z 639 (M+Na)L. 

Example 124 

3-(4-(2,4-difluoiDpliei^rl)- lO-met^l^-^methylsulfoi^I)1111^^!)- 11 -oxo-31,4,10,11 -

tetrahydro-1 H-1,4,10-tnazadib eirao [cd£]aailen-3-yl)-N-( 1,1 -diaxidotetrahydiothiqphen-3-
yi)propanamidie 

10 Example 124 was prepared according to the procedure us ed for the preparation of 

Example 99b, substituting 3-ammotetrahydrothiophene 1,1-dioxide for ammonia. Riiification 

by reveE e phase HPLC (C18, CH^CNAvater (10 niM ammonium acetate), 20-100%) 

afforded the title compound (27 nig, 70%).1H NMR (400 MHz, DMS 0^d) 5 1192 (s, 1 H) 

8 31 (dd, 7=6.71, 3.66 Hz, 1 H) 7.83 (s, 1 H) 7.68 (s, 1 H) 7.22 (dd, 7=8.24,1 S3 Hz, 1 H) 

15 7J01 - 7.13 (m, 3 H) 6.88 - 6.98 (m, 2 H) 495 - 5.05 (m, 1 H) 4.38 - 4.55 (m, 3 H) 364 (s, 3 

H) 3.36 - 3.44 (m, 1 H) 3.23 - 329 (m. 1 H) 3.06 - 3.18 (m, 1 H) 2.93 (s, 3 H) 2.78 - 292 (m. 

IH) 2.27 - 2.40 (m. 1 H) 2.14 - 2.24 (m, 2 H) 1.87 - 2.05 (m, 2 H) 137 - 1.51 (in,lH).MS 

(ESI+) m/z 667 (M+Na)L. 

Example 125 

20 teit-butyl 4-(3-(4-(2,4-difluatiaphenyl)-l 0-methyl-7-((iiiethylsulfcaiyl)iiiethyi)-11-oxo-
3,4,10,1l-tebahydro-l H-1,4, lO-tuazadib eirao [cd^]aailen-3-yl)piDpanjayl)piperazine-1-

caibcoiylate 

Example 125 was prepared according to the procedure us ed for the preparation of 

Example 99b, substituting teit-butyl piperaziiie-l-caib oxylate for ammonia. Rrrificationb y 

25 reverse phase HPLC (C18, CH/TNAvater (10 mM ammonium acetate), 30-100%) affoided 

the title compound (46 mg, 74%). 'H NMR (400 MHz, DMSO-^) 5 11 £9 (d, 7=1.53 H^ 1 

H) 7.83 (d, 7= 1 £3 Hz, 1 H) 7.68 (s, 1 H) 7.23 (dd, 7=8.24,1.53 Hz, 1 H) 7.11 - 7.19 (m, 2 H) 

7J03 - 7.11 (m, 1 H) 6.98 (d, 7=824 Hz, 1 H) 6.87 - 6.95 (m, 1 H) 5.08 (t, 7=7.63 H^ 1 H) 

439 - 4.56 (m, 2 H) 3.64 (s, 3 H) 3.38 - 3.44 (m. 2 H) 3.24 - 3.30 (m, 6 H) 2.93 (s, 3 H) 2.32 

30 -2.46(m, 2 H) 1.84 -198 (m. 1 H) 1.43-1.52 (m, 1 H) 1.40 (s, 9 H). MS (ESI+) m/z 696 

(M+H)\ 

Example 126 
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teit-butyl 4-(3-(4-(2,4-difluQraphenyl)-l 0-methyl-7-((niethyl5ulfonyl)methyl)-1 1-oxo-

3^4,10, 1l-tetrahydro- 1H-1,4,10-ttiazadib eirao [cd£]aEulen-3-yI)piDpaiiamido)pipeiidiiie-1-

caib oxylate 

Example 126 was prepared according to the procedure us ed for the preparation of 

5 Example 99b, substituting teit-butyl 4-aminopipendiiie-l-caiboxylaiB for ammonia 

Fhnficatian by reverse phase HPLC (CI S, CHiCHAvater (10 mM ammonium acetate), 30-

100%) af&ided tit title compound (48 mg, 75%).1H HMR (400 MHz, DMS 0-d$ 3 1191 

(d, 7=2.44 Hz, 1 H) 7.80 - 7.85 (m, 2 H) 768 (s, 1 H) 722 (dd, 7=824, 1.83 Hz, 1 H) 7.02 -
7.13 (m, 3 H) 6.88 - 6.98 (m, 2 H) 5.00 (dd, 7=9.16, 6.10 Hz, 1 H) 4.34 - 4.55 (m, 2 H) 3.76 -

10 3£6 (in 2 H) 3.68 - 3.75 (m, 1 H) 3.64 (s, 3 H) 2.93 (s, 3 H) 2.73 - 2.88 (m, 2 H) 2.15 (t, 

7=702 Hz, 2 H) 1 £8 -1.99 (m, 1 H) 1.61- 1.73 (m, 2 H) 1.34 -1.48 (m. 10 H) 1.11-1.27 

(m, 2 H). MS (ES 1+) m/z 732 (M+Ha) *. 

Example 127 

4-(4-chloiDphenyl)-H-ethyl-10-methyl-11 -oxo-31,4,10,11 -tetral^dio-1H-1,4,10-

15 tiiazadibeiEo[cd,f]aEulene-2-caibaxamide 

Example 127a 

2-bromo-H - (4 - chloro phenyl)aniline 

Example 127a was prepared accoiding to the procedure used fbithe preparation of 

Example 58h, substituting 2-bromoatiiline for Example 58<g, to provide the title compound. 

20 Example 127b 
e tl^l 1-b e iEyl-4-(2-( ( 4-c hlo ID phe i^l)amiiiD )p he nyl) - 6-me tl^l-7-ox o-6,7-d il^dro -1H -

pyiroio [2 ̂ -c] pyridine-2-caib oxylate 

Example 12^ was prepared according to the procedure used for the preparatian of 

Example 5d, substituting Example 127a for Example 5c, and Example 58f fbiExample 1£ 

25 respectively, to provide the title compound. 

Example 127c 

etl^l 4-(2-(( 4-c hlorcp he i^l) amino) phe i^l)-6-methyl-7-oxo-6,7-dihyd ID- lH-pynolo [2,3-

c]pyiidiiie-2-catb oxylate 

Example 127c was prepared accoiding to the procedure used fbithe preparation of 

30 Example 58j, substituting Example 12ft) fbi Example 58i, to provide the title compound. 

Example 127d 

ethyl 4-(4-chLarophenyI)- 10-methyl-11 -OXD-3,4, 10,1 l-tetrahydro- IH-1,4,10-
tiiazadibenao[cd,f]azulene-2-caiboxylate 
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Example 127d was prepared according to the procedure used for the preparatian of 

Example 5Sk, substituting Example 127c for Example 58j, to provide the title compound. 

Example 127e 

4-(4-chloiDpiijenyl)-N-ethyl-10-methyl-11 -oxo-3,4,10,11 -tetrahydro-1H-1,4,10-

5 tnazadibeiEo[cd,f]aEuljene-2-caibaxamide 

A mixture ofExample 127d (130 mg, 0346 mmol) and ethanamine (23% methanol 

wtAvt) (5 mL, 0 £32 mmol) was s ealed and heated at 7S *C for 2 days. Hie reaction mixture 

was cooled to ambient temperature and concentrated. The residue was puiified by reveise 

phase HPLC (C IS, CHiCNAvater(0.1% TFA), 0-100% gradient) to givt the title compound 

10 (IS mg, 0.042 mmol, 12.03 % yield) as pale solid. 1H NMR (400 MHz, CDCL;): 5 12.37 (s, 

1 HI S.30 (s, 1 Hi, 7.63 (d, / = 4.2 Hz. 1HX 7.43 (m, 3H), 7 27 (m, IH), 692 (d, /= S.SHz, 

2H1 6.46 (d, /= S.3 Hz, 2H), 6.13 (d, J= 15.3 Hz, IH), 453 (m. IH), 3.76 (s, 3HX 3.5S (m. 

2H), 1.32 (m, 3H). MS (ESI+) m/z 433.0 (M+H)L 

Example 12S 

15 6-(4-(2,4-difluoiDphei^rl)- 10-metl^rl-7-((methylsulfoi^rI)metl^rl)-11 -oxo-3^4,10^ 11 -

tetrahydro-IH-1,4,10-tnazadibeirao [cd^]aailen-3-yl)hexyl acetate 

7-oxoheptyl acetate (0.155 g, 0.902 mmol) and Example 12d (0.1 g, 0 225 mmol) 

were conb ined in tetrahydrofuian (2 255 mL) under nitrogen at 5 °C, and treated drop-wise 

with 1 M titanium(l V) chloride in dichlorDmethane (0.676 mL, 0.676 mmol) to afford a deep 

20 red reaction mixture. The reaction mixture was stiired at ambient temperature for 1S hours 

and partitioned b etween ethyl acetate and water. The oiganic layer was was hed with s aturated 

aqueous sodium chloiide, dned over arihydious sodium sulfate, filtered and concentrated. 

Fh lific ation b y c hto mato grapliy (s ilic a gel, 0.5-4% methanol in dichloromethane) afforded 

the title compound (0.108 g, S0%).1H NMR (500 MHz, DMS 0-4) 6 11-S5 (s, 1 HI 7.S4 (s, 

25 IHX 7.67 (s, IH), 7.23 (d, J = 793 Hz, IHX 7.13 (s, IHX 7.04 - 7.10 (m, IH), 69S (d, J = 

793 Hz, IHX 6.S4(d, J= 5.49 Hz, 2H), 5 DO (t, J = 6.56 Hz, IH), 4.40-4.56 (m, 2H), 3.92 

(t, J= 6.56Hz, 2H) 364(s,3HX 2.92(s,3HX 1.95(s,3HX 1.09 - 1.67(m, 1 OH). MS (ESI+) 

m/z 598 (M+H)L. 

Example 129 

30 3-(aminomfitl^l)-4-(2,4-difluarophenyl)- 10-metl^l-7-((methyl5ulfcriyl)methyl)-3,4-dihydro-

1 H-1,4,10-tnazadib eirao [cd^anuleiir 11 (10H)-ome 

Example 117 (0.45 g, 0.732 IIUIIDI) and l^draane l^drate (0.733 g, 14.64 mmol) 

were cortfc ined in ethanol (14.64 mL) and stiired at reflux for 2 hours. Hie s ohitionwas 
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allowed to cool to aitfc ient tempeiature and the resulting white solid was removed by 

filtration. Tit filtrate was concentrated to a residue. Purification of the residue b y reverse 

phase HPLC (C IS, CH3CN/10mM ammonium acetate inwater, 10-100% gradient) afforded 

the title confound (0.280 mg, 80%)- "H NMR (300 MHsj DMSO-40 6 11.84 (s, IH), 7.82 

3 (d, J = 1.83 R-z, IH), 7.67 (s, IH), 724- 7.30 (m, IHX 7.22 (dd, J = 8.09,1.98 Hz, IH), 7.15 

(s, IH), 7J00 - 7.06 (m, 2HX 6.89 - 6.95 (m, IH), 5J02 (dd, J = 824, 6.41 H^ IH), 4.41 - 4.55 

(m, 2H), 3.64 (s, 3CT), 357 (s, IH), 294 (s, 3HX 2.69 (dd, J = 12.97,8.70 Hz, IHX 2.45 (dd, J 

= 12.97,6.26 Hz, IH). MS (ESI+)m/z4S5 (M+H)'. 

Example 130 

10 N-((((4-(2,4-difluorqphenyl)- 10-nret%l-7-((methyisuffcnyi)methyl)-11 -oxo-3,4,10,11-

tetrahydro- IH-1,4,10-tnazadib eirao [cd,Qaailen-3-
>4) nt thyl) amino) (dime tliylammoj nt thyle ne V N - nt thy hit thanaminiu m 

Example 129(0.03 g, 0.062 mmolX N-((((4-(2,4-difluoraphenyl)-10-metl^rl-7-

((metl^rlsulJbr^rl)met]^rl)-l 1-oxo-3^4,10, 1 1-tetiahydiD- IH-1,4,10-tnazadib eirao [cd^]azulen-

15 3-yl)met]^l)amino)(dimethylaminD)metl^lene)-N-methyimethanarranium(HCTU, 0.033 g, 

OJO80 mmcl) and N - e thyl-N - is o prop yip io pan-2 - amine (0.032 ml^ 0.186 mmol) were 

coirb ined in DMF (0.619 mL). To the mixture was added acetic acid (10.63 L, 0.186 mmol) 

and the mixture was stiired for 1 hour and partitioned between ettyl acetate and water. The 

oiganic layerwas washed with saturated aqueous sodium chloride, dried over anhydrous 

20 sodium sulfate filtered and concentrated. Fkrificationby reveee phase HPLC (C 18, 

CHiCN/0.1% TFA in water, 10-100% gradient) afforded the title compound as a 

trifTuoio acetate salt (0.03 g, 78%). "H NMR (500 MHz. PYRIDINE-^) 6 13.11 (s, IH), 9.84 

(s, IH), SJOS (d, J = 1.47 Hz, IH), 7.61 (s, IH), 756 (s, IH), 7.43 - 7.49 (m, 2H), 7.20 (d, J = 

8 J07 Hz, 1 HX 6.82 - 6.89 (m, IH), 6.74 - 6.79 (m, 1 HX 5.95 - 6 J00 (m, IH), 4.65 (s, 2H), 3.73 

25 (dd, J = 13.4S, S.71 Hz, IH), 361 (s, 3HX 3.57 (dd, J = 13.4S, 633 Hz, IHX 3.0S (s, 3HX 

2.77 (s, 12H). MS (ES 1+) m/z 583 (M)\ 

Example 131 

4-(2,4-difluoiDphei^rl)-10-methyi-7-((metl^lsulfioi^rl)metl^rl)-3-(3-oxo-3-(pipeiazin-l -

yl)propyd)-3,4-dihydro- IH-1,4,10-tiiazadibenzo[cd,f]azulen-11(1OH)-one 

30 To a mixture of Example 125 (40 mg, 0 D57 mmcl) in dichlarametharie (1.5 mL) was 

added trifhioroacetic acid (0.50 mL, 6 5 mmcl). The reaction mixture was stirred at ambient 

temperature for 30 miiutes and concentrated. To the residue was added water, the pHwas 

adjusted to 7 by addition of saturated aqueous sodiumb icarb onate, and the mixture was 
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sonicated for 5 miiutes, filtered, washed withwater, and dried to provide the title compound 

(IS mg, 53%).1H NMR (500 MHz, DMS0-4) 5 11B9 (s, 1 H) 7S3 (d, 7= 1 .S3 Hz, 1 H) 

7 68 (s, 1 H) 722 (dd, 7=824, 1.83H^ 1 H) 7.03- 7.18(111,3 H) 697 (d, 7=7.93 H^ 1 H) 

687 - 6.94 (111,1 H) 50S (1, 7=7.63 Hz, 1 H) 4.39 - 4.60 (111,2 H) 364 (s, 3 H) 3.1S - 325 (in. 

5 2 H) 2.94 (s, 3 H) 2.55-2.6l(iti, 4 H) 227-2.46 (in, 3 H) 1.S3- 1.94 (in, 1 H)1.3S-1.57 

(m, 1 H). MS (ES 1+) m/z 596 (M+H)L. 

Example 132 

3-(4-(2,4-difluioiDpher^rl)- lO-met^l^-tfmethylsuffoi^IJmetl^l)-11 -oxo-3^4,10^ 11 -
tetral^dro-1H-1,4,10-triasdibenzo[cd,f]azaleii-3-yl)-N-(pipeiidm-4-yrl)propaiiamide 

10 To a mixture of Example 126 (42 mg, 0 D59 mmol) in dichloramethaiie (1.5 niL) was 

added trifhioroacetic acid (0.50 mL, 65 mmcl). The reaction mixture was stimed at ambient 

temperature for 30 miiutes and concenbated. The residue was purified by reverse phase 

HPLC (C IS, C H/T N/water (10 mM ammonium acetate), 20-100% gradient) to provide the 

title compound (15 mg, 42%). 'H NMR (400 MHz, DMSO^j) 5 7.77 - 7.S6 (m, 2 H) 7.6S (s, 

15 1 H) 7.22 (dd, 7=S.24,1 .S3 Hz, 1 H) 7 JO 1 - 7.13 (m, 3 H) 6.S5 - 6 99 (m, 2 H) 5 J00 (dd, 

7=9.16, 6.10 Hz, 1 H) 4.3S - 456 (in. 2 H) 357 - 3.67 (m, 4 H) 3.39 - 352 (in. 1 H) 290 -

299 (m, 5 H) 2.51-2.58 (m, 2 H) 2.15(1, 7=7.17 Hz, 2 H) 1.89-197 (m 1H)162- 1.72 

(m, 2 H) 1.36 - 1.46 (m,l H) 1.20 -135 (m, 2 H). MS (ES 1+) m/z610 (M+H)L. 

Example 133 

20 4-(4-(2,4-difiuoiophei^rl)- 10-niet]^l-7-((methylsulfor^5ni,etl^rl)-11 -oxo-31,4,10,11 -
tetral^dro- IH-1,4,10-triazadibenzo[cd,f]azulen-3-yl)butane- 1,2-diyl diacetate 

5-Oxqpentane- 1,2-diyl diacetate (0.182 g, 0.902 mmol) and Example 12d (0.1 g, 

0 225 mmcl) were combined in tettahydiofuran (2.2 niL) under nitrogen at 5 4 C, and treated 

duopvis e with 1 M titaniumfl V) chloride in toluene (0.676 ml^ 0.676 mmol). The reaction 

25 mixture was stiired at ambient temperature for 18 hours and partitioned between ethyl acetate 

and water. The organic layerwas was hed with s atirated aqueous sodium chloride dried over 

antydnous sodium sulfate, filtered and concentrated. Pirificatianby reverse phase HPLC 

(CISj, CHiCN/0.1 % TFA inwatei; 10-100 % gradient) afforded the title compound (0.038 g, 

26 %).1H NMR (400 MHz, DMS 0-4) 6 11.87 (s, 1H), 7.S3 - 7.87 (m, 1H), 7 69 (s, 1H). 

30 7 22 - 7.28 (111, IH). 6.96 - 7.18 (111, 3H), 669 - 6.87 (111,2H1 5.01 (t, J = 6.71 HE; IH), 4.78 -

492 (m, IH), 4.40 - 4.56 (m, 2H1 3.85 - 4J08 (in. 2H), 3.64 (s, 3H), 292 (s, 3H), 195 (s, 

3H), 1.S8 (s, 3H), 1.30 -1.79 (m, 4H). MS (EST) m/z628 (M+H)L. 

Example 134 
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methyl 5-(4-(^4-difluarophenyl)-10-metl^rl-7-((niethylsulfonyl)iiiethyl)-ll-oi{D-3,4,10,l 1-

tetrahydro- IH-1,4,10-tiiazadibeiEO [cd,f]azLilen-3-yl)peiitanDate 

Metl^l 6-oxolijexaiiDate (0.130 g, 0.902 mmol) and Example 12d (0.1 g, 0.225 mmol) 

were cont ined in tetrahydrofiiian (2 3 niL) under nitrogen at 5 *C, and treated duopvis e with 

5 1 M titaniun^IV) chloiide (0.676 niL, 0.676 nurd) in dichloiomethaiie. The reaction mixture 

was stiired at ambient temperature for IS hours and partitioned between etî l acetate and 

water. The organic layerwas washed with saturated aqueous sodium chloride, diied ever 

anl^dious sodium sulfate, filtered and concentrated. Ruificatianby reverse phase HPLC 
(CI 8, CH^CNA].l % TTA inwatei; 10-100 % gradient) afforded the title compound (0.069 g, 

10 54 %).1H NMR (400 MHz, DMSO-tfJ 6 11.84 (d, J= l£3Hz. IH), 7.85 (d, J = 1.53 Hz, 

1H1 7.68 (s, IH), 7.24 (dd, J = 8.24,1 S3 Hz, 1H1 7.13 (d, J = 2.44 Hz, IH), 7D3 - 7.11 (m, 
IH), 6.98 (d, J = 824 Hz, IHX 6.76 - 6.88 (m, 2H), 4.99 (t, J = 7.32 Hz, IH), 4.42 - 4.55 (m, 

2H), 3.64 (s, 3H), 3.54 (s, 3H), 2.92 (s, 3H), 2.19 (t, J = 6.71 Hz, 2H), 121 -1.66 (m, 6H). 

MS (ESI')m/z 570 (M+H)'. 

15 Example 135 

teit-butyl (2-(((4-(2,4-difkorqphenyl)- 10-metl^l-7-((methylsulfonyl)meth.yl)-11 -oxo-

3,4, 10,11 -tetiahydro- IH-1,4,10-tiiazadibenao[cd,f]azulen-3-yl)methyl)amLno)-2-

c«oethyl)caib amate 

2-((Tert^utoi^aibcnyl)amino)acetic acid (0J022 g, 0.124 mmcl), N-ethyl-N-

20 isopropylprqpan-2-amine (0D32 mL, 0.136 mmol) and 2-(6-chloro-lH-

bei^[d][l,2^]tiiazol-l-yl)-l,l,3,3-tetramfitl^li5ouranium hexafluorophDsphate(V) (HCTU, 

0J028 g, 0.068 mmol) were combined in N,N-dimetl^lfoiniamide (0619 mL) and stirred at 

ambient temperature for 15 minutes. To this solutionwas added diopvise a solution of 
Example 129 (0.03 g, 0.062 mmol) dissolved in N,N-dimet%lfoimamide (0619 mL). The 

25 reaction mixture was stiired for 2 IIOUE at ant ient temperature and partitioned b etween ethyl 

acetate and water. The organic layerwas was lied with saturated aqueous sodium chloride, 

diied over antydious sodium sulfate, filteied and concentrated. Fyiiificationby reverse phase 

HPLC (CIS, CH/TN/lOmM ammonium acetate in water, 10-100 % gradient) afforded the 

title compound (0.02 g, 50 %). 'H NMR (400 MHz, DMS0-4) 6 1133 (s, IH). 7.82 (m, IH), 

30 7 JS1 (d, J = 1.83 H^ IH), 7.69 (s, IH), 7.33 - 7.46 (m, 1 HI 7.20 (dd, J = S.24,1.83 Hz, IH), 

7.12 (s, IH), 693 - 7.09 (m, 4H), 5.20 (dd, J = 8.39,626 Hz, IHX 4.39 - 453 (m, 2H), 3.65 

(s, 3H), 353 (d, J = 6.10 Hz, 2H), 2.92 (s, 3H), 2S2 - 2.91 (m, 2H), 2.4S - 2.51 (m, 9H). MS 

(EST) m/z 640 (M+H)'. 
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Example 136 

4-(2,4- d iflu crop It nyl) -3 - (6 -hyd roxyIt >ij -10 -me thyl-7 -( (nt thyb ulfonyl) nt thyl) - 3,4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd,f]aEulenr 11(1 OH)-one 

The product from Example 12S (0.08 g, 0.134 mmol) and lithium hydroxide 

5 monohydiatB (0.056 g, 1.339 mmol) weie coirb ined in tetrahydrofiiran (1.785 mL)Avater 

(0.892 mL) and the reaction mixture was s tined for 2 hours at 50 * C. The reaction mixture 

was cooled to ambient temperature and partitioned between ethyl acetate and water and the 

pH was adjusted to 7 b y careful addition of aqueous 1 M HCl. Hie organic layer was was hed 
with s aturated aqueous s cdium clilonde, dried over anhydrcus sodium sulfate, filtered and 

10 concentrated. Ruificationb y reves e phase HPLC (C18, CH^CN/O.l % TFA in water, 10-100 

% gradient) afforded the title conpounl (0.05 g, 67 %). 'H NMR (400 MHz, DMS 0-4) 6 

11.83 (s, IH), 7.84 (d, J = 1.83 Hz, 1H1 7.67 (s, IH), 7.23 (dd, J = 8.09,198 Hz, IH), 7.12 

(d, J = 2.44 H^ IH), 7.03 - 7.10 (m, IH), 6.98 (d, J = 8.24 Hz, IH), 6.78 - 6.89 (m, 2H), 5.00 

(1, J = 7.17 Hz, IH), 4.41 - 4.54 (m, 2H), 4.32 (1, J = 6.56 Hz, IH), 3.64 (s, 3H), 3.31 (t, J = 

15 6 56 Hz, 2H1 2.92 (s, 3Hi 1.20 -167 (m. 10H). MS (ES 1+) m/z 556 (M+H)L. 

Example 137 

N-((4-(2,4-difTiuoiDpheiiyl)-10-methyl-7-((n^t^lsuffonyl)methyl)-1 l-cxo-3,4,10,11 -

tetrahydro-IH-1,4,10-tnazadibeirao [cd^]aailen-3-yl)metl^Fl)beiEamide 

The product fiom Example 129 (0.03 g, 0.062 mmol), N-ethyl-N-isqpropylpiDpan-2-

20 amine (0.216 mL, 1.238 mmcl) and b erraoyl chloiide (0 036 niL, 0.310 mmol) were 

corrfcined inN,N-dimetl^lformamide (1238 niL) and heated at 50 ̂ C for 2 hours. The 

reaction mixture was cooled to ant ient temperature and partitioned b etween ethyl acetate 

and water. The organic layerwas was hed with s atirated aqueous sodium chloride dried over 
anhydrous sodium sulfate, filtered and concentrated. Rrrificatianby reverse phase HPLC 

25 (CI 8, CH^CN/0.1 Vo TFA inwatei; 10-100 % gradient) afforded the title compound (0.023g, 

63 %).1H NMR (400 MHz, DMS 0-4) 6 11.86 (d, J = 2.44 Hz, 1H), 8.55 (1, J = 5.49 Hz, 

1 HI 7.84 (d, J = 1 S3 Hz, 1 HI 7.81 (s, 1 E\ 7.79 (d, J = 1.53 Hz, IH), 7.72 (s, 1 Hi 7.44 -

756 (m, 4H), 7.21 (dd, J = 8.24,1.83 Hz, IH). 7.02 - 7.12 (m, 2H), 699 (d, J = 2.75 Hz, 

1H1 6.94 (d, J = 824 Hz, IHX 5.42 (dd, J = 9.61, 5.34 H^ IH), 4.40 - 4.55 (m, 2H1 3.66 (s, 

30 3H), 2.96 - 3 06 (m, 2H), 2 94 (s, 3H). MS (ES 1+) m/z 589 (M+H)L. 

Example 138 

l-((4-(2,4-difluarophenyl)- 10-metl^rl-7-((methylsulfonyl)methyl)-11 -OMO-3,4, 10,11-

tetiahydro- IH-1,4,10-tnazadib errao [cd,f]azilen-3-yl)metl^rl)-3-phenylu.rea 
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The product fiom Example 129 (0.03 g, 0.062 mmoli N-ethyl-N-iscpropylpiDpan-2-

amirie (0.054 mL, 0.310 mmol) and phenyl isocyanate (6.77 tiL, 0 D62 mmol) were cont ined 

in tetral^drofaian (1 238 niL) and stiired for 30 minutes at ant ient temperature. Hie 

reaction mixture was concentrated and the residue was puiified by reveis e phase HPLC (C 18, 

5 CHiCN/0.1 % TFA in water, 10-100 % gradient) to afford the title compound (0.021 g, 56 

%).1H NMR (400 MHz, DMS 0-<4) 6 11.96 (d, J = 2.44 Hz, IH), 8.71 (s, 1H), 7 35 (d, J = 

1B3 Hz, 1 Hi 7.72 (s, 1 Hi 7.41 (d, J = 7.63 Hz, 2H), 7.17 - 7.28 (m, 4H i 7.15 (d, J = 2.75 

Hz, IH), 7D3 - 7.11 (m. 2H), 6.88 - 6.98 (m, 2E\ 6.12 (1, J = 5.65 Hz, lHi 5.25 (1, J = 7.48 

Hz. 1H), 4.42 - 4.56 (m, 2H), 3.65 (s, 3H), 3.22 - 3.31 (m, 1Hi 3.00 - 3 J08 (m, IH), 2.94 (s, 

10 3H). MS (ES 1+) m/z 602 (M+H)1. 

Example 139 
2-ammo-N-((4-(^4-difTucrqpliei^'l)-l 0-methyl-7-((methyisulfonyl)iiiethyl)-11 -oxo-

31,4,10,1 1-tetrahydio- IH-1,4,10-tnazadibeirao [cd^]azilen-3-yl)mjetl^rl)acetamide 

"Hie product fiom Example 135 (0.01 g, 0.016 mmol) in a mixture of 

15 dichLoiomethane (2 rriL)/TFA (1.0 mL) was stiired at airbient temperature for 1 hour, 

concentrated and aEeotioped three times with toluene to aftoid the title compound as the TFA 

salt (0.01 g, 98 %). 'H NMR (400 MHz, DMS0-4) 6 1203 (d, J = 2.44 H^ IH), 8.45 (t, J = 

5 B0 Hz, 1H), 8.00 (s, 2Hi 8.00 (s, 1Hi 7.83 (d, J = 1B3 Hz, 1Hi 7.72 (s, 1Hi 6.92 - 7.40 

(m, 5H) 5.18 (dd, J = 9.16,5.49 Hz, 1H), 4.40 - 4.55 (m, 2H), 3.65 (s, 3H), 3.43 - 3.67 (m, 

20 4H1 2.94 (s, 3H). MS (ES 1+) m/z 542 (M+H)L. 

Example 140 

4-(2,4-difluorophfiiiyl)-3-(3,4-dihydroK^iutyl)-10-methyl-7-((met]^lsulfciiyl)methyl)-3,4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^arauleiv 11(1 OH)-one 

The product from Example 133 (0.038 g, 0J061 mmcl) and hthium tydroKide (0.029 

25 g, 1211 mmol) were combined in tetrahydrofuran (1.614 mL)Avater (0.807 niL) and stiired 

for 2 hours at 50 *C. The reactionmixiirewas cooled to ambient temperature and partitioned 

b etween ethyl acetate and water and the pH was adjusted to 7 by careful addition of aqueous 

1 M HCl. The organic layerwas was hed with saturated aqueous sodium chloride dried orer 

anhydrous sodium sulfate, filtered and concentrated to afford the title compound (0.028 g, 85 

30 %).1H NMR (500 MHz, DMS 0-4) 6 11.85 (s, 1 Hi 7.83 (d, J = 1B3 Hz, IH), 7 67 (s, 1 Hi 

7.19-7.25(111, lHi 7.11 (dd, J = 5.04,2.59 Hz, IH), 7J03 - 7.09 (m, IH), 6.84 - 6.99 (m, 

3Hi 4.97 - 5D4 (m. IH), 4.43 - 4.53 (m, 2H), 4.34 - 4.41 (m, J = 13.2% 1.98 Uz, 2H), 3.64 

(s, 3H), 3.10 - 3.30 (m, 3Hi 2.92 (s, 3H), 1.19 - 1.86 (m, 4H). MS (ES 1+) m/z 544 (M+H)1. 
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Example 141 

4-(2,4-difluorophei^l)-10-methyl-7-((metl^rlsul£bi^rl)met]^rl)-l l-axo-3,4,10^11-tetrahydro-

1 H-1,4, lO-tnasadib eirao [cd^]aEulene-3-caib OK amide 

Example 141a 

5 ethyl 4-(2,4-difluoropheiiyl)- 10-metl^l-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11 -

tetiahydro-1 H-1,4,10-tnasadib eirao [cd,f]aaileiie-3-caib oxylate 

Example 14 la was prepared according to the procedure used for the preparation of 

Example 82, substituting ethyl g^oxalate for methyl 4-oxobutanoate, to provide the title 

compound as awhite solid. 

10 Example 141b 

4-(2,4-difluorophenyl)-10-methyl-7-((methyl5ulfbnyl)methyl)-l l-oxo-3,4,10,11-tetrahydro-

lH-l,4,10-triasadibeiiHo[cd,flaHulenje-3-caiboxylic acid 

A 250 mL round-b ottonied flasl: was charged with Example 141 a (10 6446 g, 1222 

mmoli dioxane (9.16 niL) and water (3.05 mL) to give a yellow solution. Lithium hydroxide 

15 hydrate (0.256 g, 6.11 mmol) was added. "Hie reaction mixture was stirred at ant ient 

temperature for 72 hours. Hie reaction mixture was quenched with IN HCl. The resulting 

suspensionwas stiired for 15 miiiites, and filtered. Hie solid was rinsed withwatei; dried 

overnight at ant ient temperature, and then dried in a 60 X vacuum oven for 72 hours to 

provide the title compounds as ayellcav solid (0.5521 g, 90 % yield). 

20 Example 141c 

4-(2,4-difluorophei^l)-l 0-methyl-7-((metl^rlsulfbi^rl)metl^rl)-l 1-oxo- 31,4,10,11-tetrahydro-

1 H-1,4, lO-tnasadib eirao [cd^]aEulene-3-caib ox amide 

A 250 niL round-b ottonied flasli was charged with Example 141b (0.0473 g, 0.095 

mmol) and dichlaramethane (1.894 mL) to give a tan s ohition. Oxalyl dichloaide (0.021 niL, 

25 0237 mmcl) and N,N-dimethyiformamide (0.733 tiL, 9.47 timol)were added. The reaction 

mixture was stiired at ambient temperature for 2 IIOUE and then coaled to 0 *C . Ammonium 

hydroxide (0.186 mL, 4.73 mmol) was added. The reaction mixture was stiired at 0 *C for 15 

miiutes, and stirred at ambient temperature overnight. The reactionmixture was partitioned 

betweenwater and etl^l acetate. Hie organic layerwas washed with saturated aqueous 

30 sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The 

reaction mixture was purified b y HPLC (Phenomenex Luna C 9(2) 5 pm 100 A AXIA column 

(30mm x 75mn\). A gradient of acetonitrile (A) and 0.1 % tnfluoroacetic acid inwater(B) 

was us ed, at a flow rate of 50mL/min (0-0.5 min 10% A, 0 5-7.0 min linear gradient 10-95% 
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A, 7.0-10.0 rain 95% A, 10.0-12.0 rain linear gradient 95-10% A). S amples were injected in 

15mL DMS O :methanol (1:1).)) to provide the title compound as awhite s olid (7.0 mg, 15 % 

yield).1H NMR(400MHz,DMS0-4)5 11.96- 12J01 (in, IH),7.75(d, J = 2.0Hz, IH), 

7J66 (s, IH), 7.49 - 7.59 (in. IH), 7.30 (d, J = 2.7 Hz, IH), 7.10 - 7.16 (m, 2HX 6.93 -7.11 

5 (in. 3H), 6.S9 (d, J = S.2 Hz, IH), 668 (bs, IH), 5.75 (s, IH), 4.36 - 4.50 (m, 2HX 2.91 (s, 

3H). MS (ESI+) m/z 499.1 (M+H)L. 

Example 142 

4- (2,4- diili orop It nyl) -3 - (3 -hyd ro xyprop >4) -10 -me thyl- 7- ((nt thyb ulfonyl) nt thyl) - 3,4-

dil^dio-1 H-1,4,10-tnazadib eirao [cd^]amalen-11(10H)-one 

10 To a solution of Example 82 (542 mg, 1.00 mmol) in tetrahydrofuian (10 niL) was 

added 1D M lithium aluminum hydride in tetrahydrofuran (1.00 niL, 1.00 mmol) dro jwis e at 

0 * C. Hie reaction mixture was stirred at ambient temperature for 2 hours, arid quenched by 

the addition ofwater (0.04 mLX 15 % aqueous sodium hydroxide (0 J04 mL) and water (0.12 

mL). The resulting mixture was stirred for 20 miiutes, diluted withetl^l acetate, filtered 

15 through Celite, and concentrated. HE residue was triturated with diehlorontthane to provide 

the title compound (413 ne, 80 %). "H NMR (500 MHz, DMS 0-4) 5 11.86 (s, 1H), 7.83 (d, 

/= 1.9 Hz, IH), 7.67 (s, IHX 7.22 (dd, 7=8.2, 1.9 Hz, 1 HI 7.13 (s, IHX 7.11 -7.05 (m. 

IHX 6.96 (d,/= 8.1 Hz, IH), 693 -6£4 (m, 2H), 5.05 - 4.98 (m, 1 HX 4.53 - 4.42 (m, 2H), 

436(s,br, IHX 3.64 (s, 3H),2.93(s, 3H), 1.71-1.62 (m, IHX 1-61 -1.54 (m, IHX 1-50 — 

20 1.42 (m, IH), 1.34 -1.25 (m, IH). MS (ES 1+) m/z 514 (M+H)1. 

Example 143 

4-(^4-di£.uoro phenyl )-10-metl^l-7-(( methyl sulfonyi)met 1^1)- 3-(3-phe no xyprop yl)-3,4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]eBuleiir 11(1 OH)-one 

Example 142 (31 mg, 0.060 mmolX phenol (85 mg, 0J090 mmol) and 

25 triphenylphos phi it (23.6 mg, 0.0900 mmcl) were ccrnbirued in tetrahydrofuran (0.1 mL) and 

sonicated for 5 miiutes. To this reactionmixture was added diisopropyl azodicaiboxylate 

(0.017 mL, 0.090 mmol) and the mixture was sonicated for 6 hours. The reaction mixture was 

partitioned with ethyl acetate and water. The organic layerwas washed with saturated 

aqueous sodium chloiide, diied with anhydrous sodium sulfate, filtered, and concentrated. 

30 The res idue was puiified by flash chromatography (silica gel, 2-4 % methanol in 

dicMoromethane). The resulting material fiom flash chromatography was triturated with 10 

% dichloromethane in heptanes to provide the title compound (18 mg, 51 %).1H NMR (500 

MHz, DMS 0-4) 5 11.89 (s, IH), 7.86 (s, IH), 7 69 (s, 1H), 7.30 - 7.15 (in. 4H), 7.12- 7.04 

(ra, IH), 6.99 (d, / = 7.9 Hz, 1 HX 6.93 - 6.77 (m, 5H), 5.13 - 5 D5 (m, IH), 4.54 - 4.42 (m, 

169 



WO 2014/139324 PCT/CN2014/000258 

2H1 3.89 (s,bi; 2H), 3.64 (s, 3H), 292 (s, 3H), 1.95 -135 (m, IH), 1JS4 — 1.71 (m, 2H), 

1.49 -1.40 (m, IH). MS (ES 1+) m/z590(M+H)'. 

Example 144 

(S )-4-(2,4-difluoropheiiyl)-l 0-methyi-7-((met]^l5ulfbnyl)methyl)-3-(3-pheno<xypiDpyl)-3,4-

5 dihydio-1 H-1,4,10-tnazadib eirao [cd^anulenr 11(1 OH)-one 

The product from Example 143 was purified b y chiial chramatograpl^1 on a Chiialpak 

IB column, eluting with a 4:6 mixture of methanol/catb on dioxide. The fractions containing 

the first eluted enantiomeiwere collected arid concentrated. The compound was randomly 
assigned as tte (S >enantionrer. "H NMR (400 MHz, DMS0-4) 5 11.88 (s, IH), 7.85 (d, / = 

10 1.7 Ez, IH), 7.69 (s, IH), 7.28 - 7.20 (m, 3H), 7.17 (s, IH), 7.11 -7.04 (m, IHX 6.99 (d, 7 = 

8.1 H^ IH), 6.92 - 6.82 (m, 5HX 5.09 (1, 7= 7.1 Hz, 1 HX 4.55 - 4.42 (m, 2HX 3.89 (1,7 = 

6JO Hz, 2H), 3.65 (s, 3H), 2.92 (s, 3H), 197 -1.85 (in. IH), 1.83 - 1.72 (m, 2HX 1.49 -1.38 

(m, IH). MS (ESI+) m/z 590 (M+H)L. 

Example 145 

15 (R)4-(2,4-difluorophei^rl)-10-metl^rl-7-((mietl^rlsulfonyl)metl^rl)-3-(3-phenDxyprqpyl)-3s4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]aBulenr 11(1 OH)-one 

The product from Example 143 was puiified b y chiral chromatography on a Chiialpak 

IB column eluting with a 4:6 mixture of methanol/caib on dioxide. The fractions containing 

the second eluted enantiomerwere collected and concentrated. The compound was randomly 

20 ass igned as tit (R>enantiomer. 1H HMR (400 MHz, DMS 0-4)5 11.88 (s, 1H), 7.85 (d, 7 = 
15 Ez, IH), 7.69 (s, IH), 7.28-7.20 (m, 3H), 7.17 (s, IH), 7.11-7.04 (m, IHX 6.99 (d, 7 = 

8.1 H^ IH), 6.92 - 6.80 (m, 5HX 5.09 (t, 7= 7.1 Hz, 1 HX 4.55 - 4.42 (m, 2HX 3.89 (1,7 = 

6JO Ez, 2H), 3.64 (s, 3H), 2.92 (s, 3H), 195 -1.84 (in. IH), 1.84 - 1.72 (m, 2HX 1.49 -1.39 

(in. IH). MS (ESI+) m/z 590 (M+H)L. 

25 Example 146 

4-(4-chlorophei^'l)-l 0-methyl-2-((4-metl^'lpiperaEin-l -yl)methyl)-3^4-dihyTlro- IH-1,4,10-

triazadib eirao [cd^]amulen-11(10H)-one 

Example 146a 

4-(4-chlorqphenyl)- 10-methyl-1 l-axo-3^4,10, 11-tetiahydro-l H-1,4,10-

30 tiiazadibenzo[cd,f]azulene-2-caiboxylic acid 

Example 146a was prepared accoiding to the procedure used for the preparation of 

Example 581, substituting Example 127d fbi Example 5Sk, to provide the title compound. 

Example 146b 
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4-(4-chloiophenyl)- 10-metlyrl-2-(4-metiylpipeiaELtie-l -caiboi^IJ-S^-dil^dio-1 H-1,4,10-

triazadib eirao [cd^amalen-11(1 QH)-arie 

To the solution of Example 146a (0.12 g, 0.296 mmol) inanl^drous dichloiDmethatie 

(5 mL)weie added oxalyl chloiide (0.052 mL, 0.591 mmol) and dimethylfcasnamide (1.1 ^1, 

5 0JO 15 mmol) and the leaction mixture was stiired at ambient temperature for 2 houis. The 

reaction mixture was concentrated to dryness and then dried under vacuum for 2 hous . The 

residue was redissolTOd in dichloiomethaiie (5 mL) and was treated with 1-metlylpiperaane 

(0.113 g, 1.133 mmol), and the reaction mixture was stiired at antient temperature 

overnight. "He reaction mixture was concentrated to givt the crude title compound, which 

10 was taloen into next reactionwithout further purification. 

Example 146c 

4-(4-chloropheiiyl)-l 0-methyl-2-((4-methylpipei.3Ein-l -yl)methyl)-3,4-dihydro- IH-1,4,10-

tiiazadib eirao [cd^arauleiv 11(10H)-one 

To a solution of Example 146b (100 mg, 0.133 mmol) in anhydrous tetral^drofuian 

15 (5 mL) were added BH^ tetral^drofuran (1.332 mL, 1.332 mmol) and the reaction mixture 

was stirred at 65 *C fbi 3 IUOUE . After cooling, the reaction mixture was quenched with 

ethanol (1 mL) and then concentrated. 3N HC1 (2 mL) was added and the mixture was heated 

at 73 *C for4 hours. The reactionmixiiiewas cooled to ambient temperature and 5 N NaOH 

(2 mL) was added. The mixture was then extracted with dichlormethane (20 mL x 3[). The 

20 cont ined oiganic layers were diied under anhydrous sodium sulfate, filtered, and 

concentrated. The residue was puiified b y revese phase HPLC (C 13, CH^CHAvater(0DlN 

ammonium caib onate), 25-55 % gradient) to give the title compound (22 mg, 0.044 mmol, 33 

% yield) as white s olid.1H HME (400 MHz, CDC y 5 12 37 (s, 1H), 3.50 (s, 1 E\ 7.69 (d, J 

= 42 HE; IH), 7.43 (m. 3H), 7.27 (m, IH). 6.92 (d, J = 3 B HE; 2H), 6.46 (d, J = 3.3 Hz, 2H), 

25 6.13 (d, J = 153 H^ IH), 4.53 (m, 1H), 3.76 (s, 3H), 3.53 (m, 2H). 1.32 (m, 3H). MS (ESI') 

m/z 433.0 (M+H)1. 

Example 147 

4-(2J4-difhiQrqphenyl)-3-(3-metliDxypropyl)-10-metl^rl-7-((methyisulfonyi)methyl)-3lJ4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]amulen-11(10H)-one 

30 Example 147a 

3-(4-(2,4-difluorophenyl)- 10-met]^l-7-((methylsulfoHyI)nrethyl)-11 -oxo-3,4,10,11 -

tetiahydro-1 H-1,4,10-triazadib enzo[cd,f)azulen-3-yl)propyl methaiiesulfonate 

Example 142 (103 mg, 0.200 mmoi), methanesulfbiiyl chloride (0.023 ml^ 0.30 

mmol) and tiiethyiamine (0.056 mL, 0.40 mmcl) were combined inN,N-dimethyifoimamide 
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(2 mL). The reaction mixture was stirred at ambient temperature for 20 hours. To this 

reactionmixture was added metharuesulfbr^l chloride (0.023 mL, 030 mmol) and 

trietl^lamine (0D56 rriL, 0.40 mmol) and the mixture was stirred at antient temperature for 

another 20 hours. The reaction mixture was partitioned with ethyl acetate and water. The 

5 oiganic layer was washed with saturated aqueous sodium chloride, dried with anhydrous 

sodium sulfate, filtered, and concentrated to provide the title compound in quantitative yield. 

Example 147b 

4-(^4-diftaarophenyl)-3-(3-rrEthDxypropyl)-10-m£t]^l-7-((methyisiilfonyi)methyl)-3s4-
dil^dio-1 H-1,4,10-triazadib errao [cd^]amulen-11(1 OH)-one 

10 Example 147a (35 5 mg, 0 J0600 mmol) and 25 % sodium methaxide in methanol 

(0.027 mL, 0.12 mmcl) were combined in tetrahydrofuran (1 mL). The reaction mixture was 

heated at 60 *C for 2 hous, cooled, arid concentrated. The residue was purified b y flas h 

chromatography (s ilica gel, 2-4 Vo methanol indichloiDmethane) to provide the title 

compound (10 ng, 32 %).1H NMR (400 MH^ DMS O-dj) 5 1191 (d, /= 2.2 Hz, 1H), 7.90 

15 (d,/= 1.3 Hz. IHX 7.74 (s, IH), 7.29 (dd, /= 82,1 £ H^, IH), 7.20 (d,/= 2.6 Hz, IHX 7.17 

-7.10 (m, IH), 7.03 (d, /= 3.1 Hz, IH), 6.97-6£9 (m, 2H), 5D7 (1, /= 7.3 Hz, IH), 459 -

4.48 (m, 2H), 3.70 (s, 3H), 329 (1, /= 6.1 Hz, 2H), 3.19 (s, 3HX 299 (s, 3HX 1.32 -1.67 (m, 

2HX 1.65 -1.54(m, 1H), 1.43-132 (m, 1H).MS (ES 1+) m/z 523 (M+ HiL. 

Example 143 

20 4-(2,4-difluorophenyl)-3-(3-ethDxyprqpyl)-l 0-methyl-7-((niethyisulfoi^ljmethyi)^^ 
dil^dio-1 H-1,4,10-tnazadib eirao [cd ̂ amulen-11(10H)-onje 

Example 148 was prepared according to the procedure us ed for the preparation of 

Example 147b, siib stituting 21 % sodium ethoxide in ethanol for 25 % sodium methoxide in 

methanol, to provide the title compound (16 mg, 49 %). 'H NMR (400 MHz, DMSO-^ 5 

25 11.86 (d, / = 2.4 Hz, IH), 734(d, /= 2J0 Hz, IH), 7.68(s, IH),7.23 (dd,/= 8.2,2.0Hz, 

IHX 7.14 (d, /= 2.7 Hz, IH), 7.11 -7J04 (m, IH), 6.97 (d, /= 8.2 Hz, IHX 6.90 -6.84 (m, 

2HX 5.08 - 4.97 (m, 1H), 4 55 - 4.43 (m, 2H), 3.64 (s, 3H), 3 34 - 3.25 (m, 4H), 2.93 (s, 3H), 

1.72 -1.60 (m, 2H), 1.53 - 1.43 (m, IHX 1-38 -125 (m, IH), 1J03 (t, /= 7.0 Hz, 3H). MS 

(ESI+) m/z 542 (M+H)'. 

30 Example 149 

4-is 6bntyl-l 0-methyl-7-((metl^l5ulfatiyl)rriethyi)-3,4-dihydro- IH-1,4,10-

triazadib errao [cd^]anulen-11(10H)-orie 
A 4 rriL vial was charged with Example 5f(20 mg, 0J053 rnmol), isobutyraldehyde 

(8.36 mg, 0.116 mmcl), acetic acid (0.100 mL, 1.747 mmcl) and dichloroethane (2.0 mL). 
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Hie •vial was sealed and the mixture was lieated at 80 *C for 1 hour. To this mixture was 

added silica-supported sodiumcyandb orol^diide (200 mg, 0 J89 mmol/g, 0.178 mmol) and the 

mixture was heated at 80 4C for 4 hours. Upon codling, the reactionmixture was filtered and 

concentrated. The residue was purified by reverse phase HPLC (CI 8. CH^CNAvater(0.1 % 

5 TFA), 0-100 % gradient) to afford the title compound (16.4 mg, 71 %). 'H NMR (300 MHz, 

DMS0-4) 5 11.80 (s, IH), 7.68 (s, IH), 756 (s, 1H1 7.25 (p, 7= 8.4 R-z, 2H), 7.18 (s, IH), 

4.43 (s, 2H), 4.15 (s, 2HX 3.59 (s, 3H), 2.91 (s, 3H), 2.76 (d, 7 = 7.1 Hz, 2H), 162 (dt, 7= 

13.4, 6.8 Hz, IH), 069 (d, /= 66 Rz, 6H). MS (ES 1+) m/z 400.1 (M+H)'. 

Example 130 

10 4-((l -ethylpiperidinr3-yl)methyl)-10 -me thyl- 7- ((nt thyb ulfonyl) methyl > 3,4 ni ihydro- 1H-

1,4,10-triasdibenzo[cd,f]aHLilen-l 1( 10H)-one 

Example 150 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting l-ettylpiperidine-3-caib aldehyde for isobutyraldehyde to provide 

the title compound. 'H NMR (500 MHz, DMS0-4)5 11.85(s, IH), 7.66 (d, 7 = 1.7 Hz, 

15 IH), 7.53 (s, IH), 7.24 (d1,7 = 17.1,5.0 Hz, 2R\ 7.15 (s, IH), 4.43 (s, 2H), 4.08 (t, 7=15.9 

Hz, 2H), 359 (s, 3H1 3.19 (d, 7= 54.0 Hz, 2R\ 3.06^.66 (in. 7H), 2.63 (s, IH), 2.35 (s, 

1H1 1.95-1.35 (m,4H), 0.93 (s,4H). MS (ESI+) m/z 469.1 (M+HiL. 

Example 151 

10-methyl-7-((metl^l5ulfbi^'l)metl^l)4-(tetr.ahydro-2H-pyTati4-yi)-3,4-dihydro- IH-1,4,10-

20 triazadib eirao [cd^amulen-11(1 OH)-one 

Example 151 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting dihydiD-2£f-pyian4(3£0-one fbrisobuiyraldehyde b provide the 

title compound. 1H NMR (500 MHz, DMS 0-4) 5 11.88 (s, IH), 7.67 (d, 7 = 1.9 Hz, 1H), 

758 (s, IH), 727-7.17 (m, 3H). 4.48-4.39 (s, 2H), 3.754.3 (m, 2H) 3.73-3.64 (in. 2H), 359 

25 (s, 3H), 300 (dd, 7= 11.7,2.3 HE, 2R\ 2.90 (S, 3H), 2.85^.77 (m, IH), 1,8Cul.55 (in. 2H), 

1.45-1.25 (m,2H). MS (ESI+) m/z469.1 (M+H)L. MS (ESI+) m/z 428.1 (M+H)1. 

Example 152 

4- ((2,2- dime Hiyltet laliyd io -2 H -p yiaiv 4- yl)me thy!)- 10-methyl-7-((metl^rlsulfbi^rl)metl^rl)-

3^4-dil^dro- IH-1,4,10-tiiazadibenzo[cd,f]azulen-11(10H)-one 

30 Example 152 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting ^2-dimethyltetrahyTdro-2ff-pyTan4-carbaldehyde for 

isobutyialdehyde to provide the title compound. 'H NMR (500 MHz, DMS 0-4) 5 11.76 (s, 

1 HI 7.65 (d, 7 = 1.8 Hz. IH), 7 52 (s, 1H), 7.28-7.13 (m, 3H1 4.41 (s, 2R\ 4.07 (s, 2H), 3.57 

(d, 7= 16.4 Hz, 3H), 3.45 (dd, 7= 113,4.4 Hz, IH), 3.36(1,7= 11.2 Hz, IH), 290 (s, 3H1 
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283-2.66 (m, 2H), 1.73 (s, IHX 1.39 (dd, J= 26.2,11.8 Hz, 2HX 0.96 (d, /= 6.6 Hz, 6H), 

091-0.47 (m,2H). MS (ESI+) m/z 470.1 (M+H)'. 

Example 153 

4-(4-ethoxybutan-2-yl)- 10-nrat%l-7-((methyi;ulfonyi)methyl)-3,4-dihyTiro- IH-1,4,10-

5 triazadiberEo[cd£]aEulen-ll(10H)-one 

Example 153 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting 4-ethoxybutan-2-one for isobutyraldehyde to provide the title 

compound. 'H NMR (500 MHz, DMS 0-4) 5 7.65 (s, IH), 7.49 (s, IH), 7 20 (d, /= 18.5 Hz, 

3H1 4.41 (s, 2H), 4.37^.14 (in. 3H), 3.58 (s, 3H), 3.54-2.95 (m, 4H), 290 (s, 3H), 163 (dd, 

10 J= 136,6.7 Hz, IHX 1.51-1.41 (in. IH), 1.06 (s, 3H), 0.84(s, 3H). MS (ESI+)m/z444.1 

(M+H)*. 

Example 154 

N-(2-cyanoetl^,l)-4-(^4-difl,uaiophenyi)- lO-mettyl^-^methyhulfonylJmetl^l)-11 -axo-

31,4,1Q, 11 -tetral^dro-1H-1,4,10-tiiazadib enzo[cd,f]azulene-3-catb oxamide 

15 A stock solution of Example 141b and diiospropyletl^l amine (0.13 M and 0.38 M in 

N,N-dimethylacetamide, respectively, 224 tiL, 0D3 mmcl 3-aminoprqpanenitrile (1.0 

equivalent) and 0.09 mmcl diiospiopylethy'l amine (3.0 equivalents)), HATU fi­

ll) is (dimethylanrinD)mjethylene]-l H-1 ̂ S-triaaDloP^S-b ]pyridiirium 3-oxid 

hexafluoiophosphate), (0.2 M inN,N-dimethylacetamide, 224 pL, 0.045 mmol, 15 

20 equivalents), and 3-aminopropaneiiitrilje (0.40 M inN,N-dimethylacetamide, 113 0.045 
mmol, 15 equivalents) we re aspirated from their respective source •vials, mixed through a 

perfluoioalkoKy mixing tube (0.2 mm inner diameter), and loaded into an injection loop. "Hie 

reaction segmentwas injected into the flow reactor (Has tellcy coil, 0.75 mm inner diameter, 

13 mL internal volume) set at 100 X, and passed through the reactor at 180 tiL min"1 (10 

25 mirute residence time). Upon exiting the reactor, the reaction mixture was loaded directly 

into an injection loop and purified b y pieperative HPLC (Phenomeiiex Luna C 8(2) 5 ^im 

100A AXIA column (30 mm x 75 mm). A gradient of acetonitnle (A) arid 0.1% 

trifluQiDacetic acid inwater (E) was used, at a flow rate of 50 mL/min (0-0.5 min 10 % A, 

0 5-7.0 min linear gradient 10-95 % A, 7.0-10.0 min 95 % A, 10.0-12.0 min linear gradient 

30 95-10 % A). S amples were injected in 1,5mL DMS O:methanol (1:1)) to provide the title 

compound (12.6 ne, 76 % yield). 1H NMR (400 MHz, DMS O-A-DtO) 5 7.72 (d, / = 2.0 Hz. 

1 HI 7.71 (s, 1H), 7.51 - 7.67 (m, 1 HX 7.33 (s, 1 HX 7.16 (dd, /= 8.2, 2.0 Hz, 1 HX 6.98 -

7 08 (m, 2H), 6.86 (d, /= 8.1 Hz, 1 HX 5.86 (s, 1H), 4.38 - 4.51 (m, 2HX 3.67 (s, 3HX 3.14 
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(did, J= 13.3, "7.3,6 JO Ez, IH), 2.94 - 3.05 (m, 1 HX 2.93 (5, 3H), 1.95 -2.16 (m, 2H). MS 

(ESI+) m/z 551.7(M+H)'. 

Example 155 

methyl 2-(4-(2J4-difhiQrophenyl)-10-mjetl^rl-7-((methyl5ulfonyl)methyl)-11 -OMO-3,4, 10,11-

5 tetiahydro-1 H-1,4,10-tnazadib eirao [cd^]anulene-3-caib oxamido)acetate 

Example 155 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting methyl 2-amiiiDacetate for 3-amino prop anenittile, to provide the 

title compound (12.7 n^, 74 % yield). 'H NMR (400 MHz, DMS0-4-D^) 5 7.75 (d, /= 2.1 
Hz, IH), 7.71 (s, IHX 7-51 -7.61 (in. IH), 736 (s, IH), 7.13 (dd, /= 8.3, 2.0 Hz, IH), 699 -

10 7 J09 (m, 2H), 6.83 (d, /= 8.2 Hz, 1 HX 5.88 (s, 1H), 4.38 - 4.49 (m, 1 HX 3.67 (s, 3HX 3.60 

(5, IH), 3.48 (s, 2H), 2.90 (s, 2H). MS (ESI+) m/z571D (M+H)'. 

Example 156 

4-(^4-difhiarophenyl)- 10-metl^,l-7-((methylsulfonyl)methyl)-11 -oxo-N-phenethyl-

31,4,10,11 -tetral^dro-1H-1,4,10-tiiazadib enzo[cd,f]azulene-3-caib oxamide 

15 Example 156 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting 2-pher^kthanaminfi for 3-aminopropanjenitrile, to provide the title 

compound (15.4 mg, 85 % yield). 1H NMR (400 MHz, DMS O-4-D-jO) 5 7.75 (d,/= 2.1 Hz, 

1 HX 7.72 (s, 1H), 7.63 (d, / = 6.4 HE, 1 HX 7.29 (s, 1 HX 7.09 - 7.22 (m, 4H), 6 98 - 7.10 (m, 

2HX 6.97 (d, /= 1.7 Hz, 2H), 693-697 (m, 2H), 6.83 (d,/= 8.2 Hz, IHX 5.81 (s, IHX 

20 4.47 (d, J= 13.7 Hz, 1H), 4.40 (d, /= 13.6 Hz, 1 HX 3.68 (s, 3HX 3.12 (ddd, J = 12 3, 8.8, 5.8 

Hz, IH), 2.87 -299 (m, IH), 231 (s, 3H), 232 (ddd, /= 13.6, 8.2,56 Hz, IH), 2.15 - 2.26 

(in. IH).MS (ESI+) m/z603.0(M+H)'. 

Example 157 

N-butyl-4-(2,4-difluoH]phenyl)-10-methyl-7-((methylsulfQi^rl)methyl)-l l-oxo-3,4,10,11-

25 tetrahydro-lH-l,4,10-trUEadiberEo[ad,f]aHulenje-3-caiboxamide 

Example 157 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting butan^-amine for 3-ammjqpropanenitiile, to provide the title 

compound (13.8 1^, 83 % yield). 'H NMR (400 MHz, DMS 0^-0*0) 5 7.73 (d, J= 2.0 Hz, 

IHX 7.69 (s, IH), 7.59 - 7.68 (m, IHX 7.32 (s, IHX 7.18 -7.12 (in. 2H), 698 -7D8 (m, 2H), 

30 635 (d, /= 8.1 Ez, IH), 5.79 (s, IH), 4.36 - 4.50 (m, IHX 3.67 (s, 3H), 2.90 - 3.00 (m, 2HX 

290 (s, 3H), 2.72(dd,/= 116,4.9 Hz, IH), 0.81 - 1.02 (m, 4HX 0.66 (1, J= 7.1 Hz, 3H). 

MS (ESI+) m/z 555.1 (M+H)'. 

Example 158 
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N -cyclohexyl-4-(2,4-difluarc]phenyl)- 10-metl^l-7-((methyl;ulfonyl)methyl)-11 -oxo-

3^4,10^ 11 -tetral^diio-1H-1,4,10-triazadib enzo[cd,f]azulene-3-carb ax-amide 

Example 158 was prepared according to the procedure us ed for tlie preparation of 

Example 154, substituting cyclohexanamine for 3-arranopmpatienitrile, to provide the title 

5 compound (13.1 ne, 75 % yield). 1H NMR (400 MHz, DMS O-A-DtO) 5 7.74 (d, J = 2.0 Hz. 

1 HI 7.71 (s, 1H), 7.48 - 7.58 (m, 1 HX 7.32 (s, 1 HX 7.16 (dd, /= 8.2, 2.0 Hz, 1 HX 6.97 -7 D9 

(m, 2H), 6.82 (dd, /= 25.9, S.2 Hz, 2HX 5.7S (s, IHX 4.36 -4.51 (m, 2H), 367 (s, 3HX 3.24 

- 3.35 (m, 1 Hi, 2.87 (s, 3H), 1.85 (s, IH), 134 -1.55 (m, 4H), 0.85 -1.19 (m, 5HX 0.70 -
0S5 (m, IH).). MS (ESI+) m/z 581.0(M+H)'. 

10 Example 159 

N -b ersyl-4-(2,4-difhioro phenyl)- 10-nrethyl-7-((methyl5ulfcnyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro- IH-1,4,10-trisEadiberEO [cd,f]azulene-3-caiboxamide 

Example 159 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting phei^hnethanamine for 3- ami no propane mtrile, to provide the title 

15 compound (13.2 n^, 75 % yield).).1H NMR (400 MH^ DMS O-4-DiO) 5 7 66 - 7 SO (m, 

3HX 7.36 (s, IH), 7.13 -7.17 (m, IHX 7.11 (in. 3H), 7J09-699 (in. 2H), 6.87 (d, 7= 8.2 Hz, 

IHX 6-67 -6.73 (in. 2H), 594 (s, IHX 4.44 -457 (in. 2H), 427 (d, /= 15.3 Hz, IH), 390 

(d, /= 15.2 Hz, IH), 365 (s, 3HX 2.94 (s, 3H). MS (ESI+) m/z5890 (M+H)'. 

Example 160 

20 4-(2,4-di£lujarophetiyl)- 10-metl^l-7-((methyi;ulfonyi)methyl)-11 -oxo-N-tS-phei^lpropyl)-
3,4,10,11 -tetral^dro-1H-1,4,10-tiiazadib enzo[cd,f]azulene-3-caib oxamide 

Example 160 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting 3- phe nylprop aiv 1 - amine for 3-aminopmpaneriitiile, to provide the 

title compound (10.77 mg, 58 % yield).1H NMR (400 MHz, DMS 0-4-D:0) 5 7 61 - 7.73 

25 (in. 3H), 7.32 (s, IH), 7.17 - 7.26 (in. 3H), 7.09 - 7.17 (m, 2HX 6.97 - 7 J07 (m, 4H), 6 B5 (d, 

/= 8.2 Hz, IH), 5.81 (s, IHX 4.32 (d, / = 13.7 Hz, IHX 4.18 -4.26 (m, IH), 3.67 (s, 3HX 

2S5 -3.03 (m, IH), 2.79 (s, 3H), 2.65 -2.76 (m, IHX 2.20 (t, J= 7.6 Hz, 2HX 1.20-1.34 

(m, 2H). MS (ESI+) m/z 617.0 (M+H)'. 

Example 161 

30 4-(2,4-difluoropher^rl)-N-isobutyl- 10-metl^rl-7-((methylsulfanyi)methyl)-11 -oxo-3,4,10,11-

tetrahydro- IH-1,4,10-triaEadibeirao [cd,f]aHulene-3-caiboxamide 

Example 161 was prepared according to the procedure us ed for the preparation of 
Example 154, substituting 2-methylpropan-l-amine for 3-ammopropanenitrile, to provide the 

title compound (12.7 mg, 76 % yield). 'H NMR (400 MHz, DMSO-^-D^) 5 7.72 - 7.76 (m, 
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1 HI 7.71 (s,1H), 7.66 (dd, /= 15.1, 9.1 Hz, IH), 7 33 0,1H), 7.14 (dd, / = 8.2, 2.3 Hz, 2H), 

698 -7.09 (m, 2H), 6.84 (d, /= S.2 Hz, IH), 5.82 (s, 1H)L, 4.34 - 4.42 (m. 2H), 3.67 (s, 3H)L, 

239 (s, 3H), 2S3 (dd, 7= 12S, 7.7 Hz, IH), 1.84 (s, 2H), 1.27 (dt, J= 13.4,6 £ Haj IH), 

0.47 (dd, / = 6.6, 1.8 Hz, 6H). MS (ES 1+) m/z 555.1 (M+H)1. 

5 Example 162 

4-(^4-difluoiDphei^l)-N -(2-hydrDxyettyl)- lO-mettyl^-^metl^lsulfor^mettyl)-11 -oxo-

31,4,1Q, 11 -tetral^dno-1H-1,4,10-triazadib enzo[cd,f]azulene-3-caib oxamide 

Example 162 was prepared according to the procedure us ed for the preparation of 
Example 154, substituting 2-aminoethan:' 1 fbr 3-ammopropaielutriU, to provide the title 

10 compound (11.7 n^, 72 % yield). 1H NMR (400 MHz, DMS O-^D-iO) 5 7.74 (d, / = 2.1 Hz, 

1 HI 7.70 (s, 1 Hi, 7.54 - 7.65 (m, 1 HI 7.34 (s, IHX 7.16 (dd, /= 8.2, 2.0 Hz, IH). 6.98 -

7 JOS (m, 2H), 6.85 (d, /= 8.2 HE, 1 Hi 5.84 (s, 1 Hi, 4.37 - 4.52 (m, 2H). 3.67 (s, 3H1 2.86 -

3 JOS (m, 7H). MS (ES 1+) m/z 543.0 (M+H)L. 

Example 163 

15 4-(2,4-difluoropher^rl)-l 0-methyl-7-((metl^rlsulfbi^rl)metl^rl)-N-(oxazol-4-yimetl^rl)-11-

0X0-3^4,10^ 11 -tetral^dro-1 H-1,4,10-tnazadib eirao [cd£].3Eulene-3-caib oxamide 

Example 163 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting axazol-4-yimethanamine for 3-ammopropaneriitrile, to provide the 

title compound (7.2 mg, 41 % yield).1H NMR (400 MHz, DMS O-4-D-sO) 5 8.14 (d, /= 0 9 

20 Hz, IH), 7.75 (d, /= 2D Hz, lH),7.70(s, IH), 757 - 7.67 (m, IH), 7.36 (s, IH), 7.14 (dd, / 
= 8 2,2.0 Hz, IH), 6.96 - 7.10 (m, 3H), 6.85 (d, / = 8.2 Hz, IH), 5 90 (s, IH), 4 38 - 4 52 

(m. 2H), 3.84 - 4.07 (m, 2H). 3.67 (s, 3H), 2.92 (s, 3(H). MS (ESI+) m/z 580.0 (M+H)'. 

Example 164 

N-(cyclopKjpyimetl^rl)-4-(^4-difluoropheiiyl)- 10-nretl^l-7-((methyi;ulfcnyi)methyl)-11-

25 0X0-3^4,10^ 11 -tetrahydro-1 H-1,4,10-triazadib errao [cd^] JBulene-3-caii oxamide 

Example 164 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting cyclopi^ylmethariamine for 3-ammcfpropaiiemtrile, to provide the 

title compound (13S n^, 83 % yield). 'H NMR (400 MHz, DMS0-4-D^0) 5 7.74 (d, /= 2.1 

Hz, IH), 7.71 (s, 1H1 7.54-7.64 (m. IH), 733 (s, IH), 7.15 (dd, /= 8.2, 2.0 Hz, IH), 697 -

30 7 JOS (m, 2H), 6.87 (d, /= 8.2 Hz, 1 HI 5.82 (s, 1H), 4.37 - 4.50 (m, 2H1 3.67 (s, 3H1 2.89 

(s, 3H), 2.78 - 2.87 (m, IH), 2.60 - 2.73 (m, 1H), 0.42 - 0.52 (m, 1 HI 0 J05 - 0.18 (m, 2H), -

0 21 - -0.14 (m, 2H). MS (ES 1+) m/z 553.0 (M+H)'. 

Example 165 
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4-(2,4 -d ifinoio phenyl V N -j 2 -hyd io xy-2 - nt tliylpio pyl V 10 - ire thyl- 7-

((ritthyl5ulfcnyl)methyi)-11 -oxo-3,4, 10,11 -tetral^dro- IH-1,4,10-triazadib enzo[cd,f]azLLLeme-

3-catb oxamide 

Example 165 was prepared according to the procedure us ed for the preparation of 

5 Example 154, substituting l-arrano-2-nratl^lpreipan-2-ol for 3-arranqpropaneriitrile, to 

provide the title compound (12.2 mg, 71 % yield.). 'H NMR (400 MHz, DMSO-4-DsO) 5 

7.73-7.77 (m, IH), 7.72(s, IH), 7.67 (did,/ = 12.7, 6.5 Hz, 1 HX 7.38 (s, 1 HI 7.13 (dd, /= 

82,2.0 Hz, IHX 6.98 -7.10 (m, 2HX 6.83 (d, /= 82 Hz, IH), 5.90 (s, IH), 435 -4.48 (m, 
2H1 3.67 (s, 3H), 2.95 (dd, /= 13.2, 5.1 Hz, IH), 2S8 (s, 3H), 2.74 (d, /= 13.1 Hz, IHX 

10 0.79 (s, 3H), 0.60 (s, 3H). MS (ES 1+) m/z 571D (M+H)L. 

Example 166 

4-(^4-difhiarophenyi)-N-( l-(hydroxymetl^l)cycloprDpyl)-10-methyl-7-

((methyisulfonyl)methyi)-11 -oxo-3,4,10,11 -tetral^dro- IH-1,4,10-triazadib enzo[cd,f]azulene-

3-catb oxamide 

15 Example 166 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting (1-ammocyclopropyijmethaiiol for 3-amiriopicparienitnlfi, to 

provide the title compound (11.5 mg, 68 % yield). 'H NMR (400 MHz, DMS O-tfrf-DsO) 5 

7.75 (d, /= 2D H^ IH), 7.70 (s, IH), 7.43 - 7.53 (m, 1 HX 7.30 (s, IH), 7.18 (dd, /= 82,2D 

Hz, 1H), 6 94 - 7 08 (m, 2H), 6.87 (d, /= 8.1 Hz, 1 HX 5.77 (s, IH), 4.36 - 4.53 (m, 2HX 

20 366 (s, 3H), 326 (d, /= 11.1 Hz, IHX 3.08 (d,/= 11.1 Hz, IHX 2.90 (s,3H), 0.40 -0.53 

(m, 2H), -0 J03 - 0.13 (m, 2H). MS (ES 1+) m/z 569.0 (M+H)'. 

Example 167 

4-(^4-difluarophjenyl)-10-meil^rl-N-(l-meihylcycloprDpyl)-7-((meil^rlsulfbi^rl)metl^rl)-l 1-

coto-3^4, 10^ 11 -tetrahydiu-1 H-1,4,10-triazadib errao [cd^] JBulene-3-caii axamide 

25 Example 167 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting 1 - nt thyic yc lop io panamme for 3-ammcpropanjenitriLe, to provide 

the title compound (10.8 65 % yieLi). 'H NMR (400 MHz, DMS 0^-D*0) 5 7.75 (d, / = 

2.1 H^ IH), 7.70 (s, IH), 7.50 (d, J= 7.3 Hz, IHX 7.28 (s, IH), 7.18 (dd, J= 82,2.0 H^ 

IHX 6.94 - 7.08 (m, 2H), 6JS8 (d, /= 8.1 H^ IH), 5.73 (s, IH), 4.35 -4.52 (m, 2Hi, 3.66 (s, 

30 3HX 2.88 (s, 3H), 0.93 (s, 3H), 0.23 - 0.34 (m, 2HX 0.13 - 0.18 (m, 2H). MS (ES 1+) m/z 

553 D (M+H)L. 

Example 168 
4-(2,4-difluorDpheriyl)- 10-metl^l-7-((methylsulfcny5methyl)-11 -ooto-N -(4-pheriyIbutyi)-

3^4,10^ 11 -tetral^dro-1H-1,4,10-triazadib enzo[cd,f]azulene-3-caib oxamide 
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Example 168 was prepared according to the procedure us ed for the preparation of 

Example 154, substituting 4-phei^Ibutan-1-amine tor 3-aminopropatielutnle, to provide the 

titie compound (14.7 n^, 77 % yield). 'H NMR (400 MHz, DMS O-4-D-iO) 5 7.70 - 7.72 (m, 

1 HI 7.69 (s, 1 Hi, 7.57 - 7.67 (m, 1H). 7.32 (s, 1 HI 7.20 - 7.27 (m, 2H), 6 98 - 7.19 (m. 6H), 

634 (d, J= 82 H^ IH), 5.80 (s, IH), 4.32 - 4.44 (m, 2H1 3.67 (s, 3H), 2.97 (dt, /= 132, 

66 R-z, IH), 2.87 (s, 3H), 2.68-2.81 (m, IH), 2.37 (1, J= 75 H^ 2H), 1.11 - 1.25 (m,2HX 

096-1.11 (m, 2H). MS (ESI+) m/z 630.9 (M+H)1. 

Example 169 
4-(3^3-dimetl^rIbutanDyl)-5^7-difluaro-10-methyl-3^4-dil^dro- IH-1,4,10-

ttiazadib eirao [cd^]aHulen-11(10H)-otifi 

The product fiom Example 42c (00 5g, 0.174 mmcl), teit-butylacetyl chloiide (0028 

g, 0209 mmcl), N,N-dimethylpyridinr4-amLrie (2.126 mg, 0017 mmol) and N-ethyl-N-

isopropylpropan-2-amine (0.152 mL, 0 £70 mmol) were cont ined in dimet^lacetamide 

(0.870 mL) and s tiired at 50 *C for 18 IIOUE . The reaction mixture was cooled to ant ient 

temperature and partitioned b etween ethyl acetate and water. Hie organic layer was was hed 

with s aturated aqueous s odium chloiide, dried orer anl^drous sodium sulfate, filtered and 

concentrated. Ruificationb y neves e phase HPLC (C18, CHiCN/O.l % TEA in water, 10-100 

% gradient) afforded the title conpouiil (0.012 g, 18 %). 'H NMR (400 MHz, DMS 0-4) 5 

11.60 (s, IH), 7.83 (s, IH), 7.53 (d, J = 10.38 Hz, IH), 7.18 - 7.26 (m, 2H), 5.59 (d,J= 14.65 

Hz, IH), 3S7 (d, J = 1495 Hz, IH), 3.60 (s, 3Hi, 1.79 - 1.92 (m, 2H), 0.70 (s, 9H). MS 

(ESI+) m/z 386 (M+H)'. 

Example 170 

tert^utyl ((trans)-4-( 10-metl^l-7-(methyisulfonyl)-11 -oxo-10,11-dihydio-l H-1,4,10-
triazadib errao[cd,f]aEulen-4(3H)-yl)cyclohexyl)caib amate 

Example 170a 

tert-butyl (tians-4-((2-b iomD-4-(metlylsulforyl)phenyl)amino)cyclohexyl)caibamate 

A mixture of2-bromo-l-fTuoiD-4-(metl^rlsulfbr^rl)berraene (0.403 g, 1592 mmol) and 

tert-^utyl (trans-4-aminocyclohexyl)caib amate (0352 g, 1.592 mmol) in dimethylsulfoxide 

(12 niL) and NjN-diiscpropylet^lamine (032 mL, 1.831 mmol) was heated at 100 ""C fbr4 

IIOUE . The reactionmixture was cooled to ant ient temperature and partitianjed between 

aqueous ammonium chloride s clutian and diethyl ether. Hie oiganic layerwas washed with 

saturated aqueous s odium chloride, dried over anhydrous magnesium sulfate, filtered and 

concentrated. Hie residue was puiified by flash column chromatography on silica gel, eluting 
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with 25 % etl^l acetate in hexanes to afford the title compound (0.390 g, 0372 mmol, 55 "A 

yield). 

Example 1 "70b 

terttiutyl ((trans)-4-((2-(6-methyl-7-oxo-6,7-dihydio- lH-pynolo \2,3-c]pyridin-4-yl)-4-

5 (meti^lsulfioi^l)phmyl)amiiio)cyclohejiyl)caibamate 

A mixture of E xanple 170a (0.380 g, 0 £49 mmol), Example 1 f (0.382 g, 0.892 

mmol), cesium fluoride (0.387 g, 2550 mmol) and tetralds(triphei^rlphosphine)palladium 

(0.098 g, 0 J085 mmcl) in dimethoxyethane (20 niL) and methanol (10 niL) was stiired under 

an aigon atmosphere at 80 °C for 2 hours, line reaction mixtuie was cooled to antient 

10 tenpeiature and excess 5N s odium hydroxide solution (8 niL) was added. The reaction 

mixture was stiired at ambient tempeiature foi 2 IUOUE and then partitioned between aqueous 

ammonium chloiide s elation and ethyl acetate. The aqueous layeiwas extracted with 

additional ethyl acetate twice. The combined organic layeis were washed with satuiated 

aqueous sodium chloiide, dned over anhydious magmes ium sulfate, filtered and concentrated. 

15 Tit res idue was puiified by flash column chromatoglaphy on s ilica gel, eluting with 2 "A 

methanol in dichloromethane to afford the title compound (0.279 g, 0 543 mmol, 64 % yield). 

Example 170c 

teit-^utyl ((trans)-4-( 10-methyl-7-(methylsulfonyl)-11 -oxo-10, 11-dihydio-l H-1,4,10-

triazadib eirao[cd,f]azulen-4(3H)-yl)cyclohexyl)caib amate 

20 To a stining mixture of Example 170b (0.048 g, 0.093 mmcl) and paiaformaldel^de 

(0.048 g, 1599 mmcl) in tetiahydrofuran (1.0 mL) at ambient temperature was added 1M 

solution of titanium tetrachloiide in toluene (0.187 niL, 0.187 mmol). Hue reaction mixture 

suspensionwas stiired at ambient tempeiature fori hour and then partitioned b etween efl^l 

acetate and saturated s odiumb icaib onate. The aqueous layeiwas extracted three times with 

25 ethyl acetate. The cont ined organic layers were washed with satuiated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The residue 

was purifiedby reverse phase HPLC (C18, CH/TNAvater (0.1 % TFA), 0-100 "A gradient) to 

give tit title compound (0.0043 g, 9 % yield). 1H NMR (400 MHz, DMS 0-4) 5 11.83 (s, 

1 HI 8.13 (s, 1 Hi, 7.73 - 7.62 (m, 2H1 7.36 (d, / = 8.5 Hz, IH), 7.20 - 7.14 (m, IH), 6.62 (d, 

30 /= 7.7 Hz, IH), 4.18 (s, 2E\ 3.64 (s, 3E\ 3.26 (s, 3H1 3.22 -3.14 (m, IH). 3.02 - 2 93 (m. 

1H1 1.83 -1.55 (m, 4H), 152-125 (m, 11H1 1.16-0.95 (m, 2H). MS (ES 1+) m/z527.1 

(M+H)\ 

Example 171 
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4-((trarts )-4-aminocyclahexyl)- 10-metl^l-7-(nietl^lsulfbr^rl)-3,4-dilydro-l H-1,4,10-

triazadib eirao [cd^amalen-11(1 QH)-ame 

Example 170c (0.0114 g, 0.022 mmd) indiclilorDmethanfi (1 niL) was treated with 

trifTuoroacetic acid (0.20 niL) and stirred at ambient temperature for 1 hour. The reaction 

5 mixture was concentrated and dried under vacuum to afford the title compound as the 

trifhioiacetic acid salt (0J0113 g, 97 % yield). 1H NMR (400 MHz, DMS 0-4) 5 11.84 (d, / 

= 2 2 HE; IH), 8.14 (d, / = 2.2 Hz, 1 HX 7.68 (dd, /= 8.5, 2.3 Hz, 4HX 7.37 (d, / = 8.5 Hz, 

IHX 7.15 (d, /= 2.5 Hz, IH), 4.12 (bs, 2H), 3.64 (s, 3H), 3.25 (s, 3H), 3J09 - 2.90 (m, ZH), 

137 (d, /= 10.6 Hz, 2H), 1.72 (d, /= 12.6 Hz, 2HX 1.47 (dd, /= 23.8,11.1 Hz, 2HX 1.29 -

10 1.18(m,2H). MS (ESI+)m/z427.1 (M+H)L. 

Example 172 

4-(cyclopropyisulfonyl)- 10-met]^l-7-((methyl5uffonyl)methyl)-3,4-dihydrQ- IH-1,4,10-

triazadib eirao [cd^azulerv 11(10H)-one 

Example 172 was prepared according to the procedure us ed for the preparation of 

15 Example 74, substituting cyclopropanjesulfonyl chloride fbr4-nret]^Ibenzenfi-l-sulfonyl 

chloride to provide the title compound. 'H NMR (400 MHz, DMS O-tfe/DsO) 5 7.84 (d, J = 

2JO HE; IH), 7.75 (s, IH), 7.44 (d, J = 8.1 Hz, IH), 7.40-735 (m, IH), 7.32 (s, IH), 5.12 (d, 

J = 16.7 Hz, IHX 4.54 (dt, J = 30.5,15.1 Hz,3HX 3.64 (s, 3HX 2.99 (s, 3H), 1.76 -1.64 (m, 

1 HX 0.49 (d, J = 5.1 Hz. 3H), 0.35 - 0.24 (m, 1H). MS (AFCI+) m/z 448.0 (M+ H)L. 

20 Example 173 

etl^l 5j,7-difhiaro- 10-methyl-11 -oxo-10,11-dihydro- IH-1,4,10-triazadib errao [cd,f]aEulene-

4(3H)-catb oxylate 

Example 173a 

teit-butyl 5,7-difTuoro- 10-methyl-11 -OXD-3,4, 10,1l-tetrahydro- IH-1,4,10-

25 tiiazadibenao[cd,f]azulene-l-caiboKylate 

The product fiom Example 42c (036 g, 299 mmolX di-tert-butyldicaibonate (0.98 g, 

4.49 mmol), N,N-dimetlylpyrridiiv4-amiiie (0.018 g, 0.150 mmol) and N-ethyl-N-

isopropylpropaii-2-amirie (1.569 mL, 8 98 mmol) were contined in dimethylacetamide 

(11.98 mL) arid s tiired at 50 for 1 hour. Hie reaction mixture was cooled to anb ient 

30 tenperature and partitioned b etween ethyl acetate and water. Hie organic layer was was hed 

with s aturated aqueous s odium chloride, dried over anhydrous sodium sulfate, filtered, and 

concentrated to afford the title compound (1.0 g, 86 %). 

Example 173b 
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1-teit-butyl 4-ethyl 5,7-difluoiD- 10-metlyl-l 1-CKO- 10,11 -dil^dro-1H-1,4,10-

triazadib eirao [cd£]aailene- l,4(3H)-dicaiboxylate 

The product fiom Example 173a (0.7 g, 1 £07 mmd), ethyl caib Qnochloridate (0.7 g, 

6.45 mmolX 2-(3H-[l,2,30triazDfo[4,54)]pyiidin-3-yl)-l,l^,3-tetramet]^li5ouranium 

5 hfiKafluoiDphjQsphate(V) (1.0 g, 2.63 mmol) and N-ethyl-N-iscpiDpylp<ropaii-2-amiiie (1.6 

mL, 9.16 mmol) wens combined in dimethylacetamide (9 mL) and stimed at 30 for2 

luouE. The reaction mixture was cooled to ant ient tempeiature and partitioned between etl^l 

acetate and water. Hie organic layerwas was hed with saturated aqueous sodium chloride 
dried over antydious sodium sulfate, filtered, arid concenbated. Fhiificatian by 

10 chrcimatograpliy (s ilica gel, 0-60 % efi^l acetate in heptanes) afforded the title compound 

(0.57 g, 69%). 

Example 173c 

ettyl 5^,7-difhiano- 10-methyl-11 -oxo- 10^ 11-dihydio- IH-1,4,10-tnazadib errao [cd,f]aailene-

4(3H)-caib oxylate 

15 "Hie product from. Example 173b (057 g, 1241 mmd) in dichloromethane (5 mL) / 

TFA (5 niL) was stirred at ambient temperature for 1 hcur, concentrated, and azeotroped 3K 

with dichLoromethaiie. Ririficationb y trituration in a minimal volume of 9:1 dichlaramethane 

/ irathaitd afforded the title conpouiil (0.427 g. 96 %). 'li NMR (400 MHz, DMS0-4) & 

12.00 (s, IH), 7.90 (s, IH), 7.53 (dd, J = 10.68, 1.53 Hz, IH), 7.25 - 7.33 (m, 2HX 5.25 (d, J = 

30 15.56 Hz, IH), 4.13 (d, J = 15.56 Hz, IH), 399 - 4.05 (m, IHX 3.74 - 3£4 (m, IH), 361 (s, 

3HX 0.99 (t, J = 7.17 Ez, 3H). MS (ESI+) m/z 360 (M+H)L. 

Example 174 

4-(^4-difluorophmyi)-10-met]^l-3-(3-(methylaminD)propyl)-7-((methyisulfonyl)methyl)-
3,4-dihydro- IH-1,4,10-tiiazadibenzo[cd,f]azulen-11(10H)-one 

25 Example 147a (355 mg, 0J0600 mmolX 2.0 M methanamine in tebahydiofCiran 

(0.150 mL, 0.300 mmol) and potassium carbonate (24.9 mg, 0.180 mmol) were combined in 

tetral^drofuran (1 mL). Hie reaction mixture was heated at 60 ° C for 2 hours, cooled, and 

concenbated. Hie residue was puiified by reveee phase HPLC (C 18, CH^CNAvaterflO rriM 

ammonium acetate), 20-100 % gradient) to provide the title compound (19 mg, 60 %). 'H 

30 NMR (400 MHz. DMS 0-d$ 5 7.84 (d, / = 1.8 Hz, 1 HX 7.68 (s, 1 HX 7.23 (dd, /= 8 2,1.8 

Hz. IH), 7.14 (s, IHX 7.13-7.04 (m, IH), 697 (d, /= 82 Hz, IH), 6.93 - 6.82 (m, 2HX 

5 J05 - 4.97 (m, IH), 4.56 - 4.42 (m, 2HX 3.64 (s, 3HX 2.92 (s, 3H), 2.45 (i, /= 6.1 Hz, 2H), 
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222 (s, 3H), 1.72 -158 (m, 2H), 154 -1.42 (m, 1H), 1.35 -1.24 (m, 1H). MS (ES 1+) m/z 

527 (M+H)'. 

Example 175 

4-(^4-difluoro(phenyl)-3-(3^dimethylaminD)propyl)-10-methyi-7-((met]^l5uFonyl)mjethyl)-

5 3,4-dihydro- IH-1,4,10-tiiazadibenao[cd,f]aHulen-11(1 0H)-one 

Example 175 was prepared according to the procedure used for the preparation of 

Example 174, substituting 2.0 M dime thiamine in tetrahydrofuian for 2.0 M methanamine in 

tetral^iiafuran, to provide the title compound (20 mg, 62 %). 'H HME (400 MHz, DMSO-

tffi) 5 11S4 (s, IH), 7.S4 (d, /= 1S Hz, IH), 7.67 (s, IH), 722 (dd, / = 8.2, 1.7 Hz, IH), 7.14 

10 (s, IH),7.10-7.05(m. IH),6.96(d,7=8.1 Hz, IH). 6.93-6.83(m.2H),5J01 (t,/= 7.4 

Ha. 1H), 4 53 - 4.42 (m. 2H), 3 64 (s, 3H), 2 92 (s, 3H), 2 21 - 2 D3 (m, 2H), 2.01 (s, 6H), 

1.72-1.60 (m, IH), 1.59- 1.53 (m, 1 HI 1.51 -1.41 (m. IH), 132 -122 (m, 1H).MS 

(ESI+) m/z 541 (M+H)1. 

Example 176 

15 4-(4-chlaropher^rl)-l 0-methyi-2-((4-metl^rlpiperaEin-l -yl)methyi)-7-

((metl^rlsulfcir^rl)metl^rl)-3,4-dihydro-l H-1,4,10-tnazadib eirao [cd,f]aailenr 11 (10H)-aiie 

To the solution of Example 60 (110 mg, 0.190 mmol) in anhydrous tetrahydrofuran (5 

mL) was added BH^.THF (1.896 niL, 1.896 mmol) and the reaction mixture was stiired at 65 

* C for 18 hours. The reaction mixture was quenched with ethancl (1 mL), followed b y the 

30 addition of HCl (3 M, 2 mL). The mixture was stiired at 70 *C for an additional 4 hours. The 

solvent was evapoiated and the residue was treated with 5 H HaOH (2 mL) and the mixture 

was extracted with dichloroimethane (20 niL x3|). The cont iitd oiganic layers were 

concentrated and the residue was purified by HPLC (CIS, 30%-40% acetonitiile in 0.1 % 

aqueous ammonium hydroxide) to provide the title compound (15 mg, 0.026 mmol, 14 % 

25 yield). 1H HME (400 MH^ DMS 0-d£ 5 1137 (s, IH), 7 89 (s, 1H), 7 60 (s, 1H). 7.46 (d, J 

= 79 H^ IH), 7.34 (d, J = 8.0 Hz, IH), 696 (d, J = 8.9 Hz, 2H), 6.43 (d, J = 8.9 Hz, 2HX 

522-5.18 (m, IH), 466-434 (m, 3H),3.79-3.73 (m, IH), 366-360(m, IH), 354(s, 3H), 

3J00 (S, 3H), 2.47-2.27 (m, 8H), 2.17 (s, 3H). MS (ESI+) m/z566.2 (M+H)V 

Example 177 

30 2-(4-(4-fluorophei^rl)-l 0-methyl-1 l-oxo-3,4,10,11 -tetral^dro-l H-1,4,10-

tnazadib eirao [cd^aaileiv7-yl)acetonitrile 

Example 177a 

2-(4-amino-3-bromophenyl)aoetoiiitiile 
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To a solution of 2-(4-anrinDphfi]^l)acetDnitrilje (3D g, 22.70 mmol) in40 niL 

dimethylformamide cooled with ice bathwas added N-bromosucciriimide (4.04 g, 22.70 

mmol) in partialis. The mixture was stirred at 0 ^ for 30 minutes and then at arrfc ient 

tenperature far 1 hour. Waterwas added. The precipitate was collected by filtration, washed 

5 withwater, arid dried in a vacuum oven at 40 nC to give the title compound (356g, 16.9 

mmol, 74.4 % yield). 

Example 177b 

2-(4-amino-3-(6-methyl-7-oxo-l-tosyl-6,7-dihydiD-lH-pyrrolo[2,3-c]pyiidm-4-
yljpher^djacetoriitrilje 

10 A mixture of Example 177a (0.739 g, 350 mmol), Example If (15g, 3.50 mmol), 

tris(dJtieiEylideneacetone)dipalladium(Q) (0J0S0 g, 0.088 mmol). l,3,5,7-tetramethyi-8-

pher^l-^4,6-trioxa-8-phosphaadamaritane (0.051 g, 0.175 mmcl) and potassium phosphate 

(2.230 g, 10.51 mmcl) in 30 mL dioxane and 10 mL waterwas heated at 80 X under 

nitrogen for 2 IIOUE . Waterwas added, arid the mixture was extracted with etl^l acetate (3X), 

15 washed with saturated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

and filtered. The filtrate was concentrated and purified by column chromatography (silica gel, 

0-40 % ethyl acetate/heptanes gradient) to give the title compound (0933 g, 2.157 mmcl, 

61.6 % yield). 

Example 177c 

20 {4- [(4-fluonophenyl)amirio]-3-(6-metl^rl-7-axo-6,7-dil^dro- lH-pyrralo[2,3-c]pyTidin-4-
y l)p he nyl} ac e to lutiile 

A mixture of Example 177b (120 mg, 0 277 mmol), 1 -b rone - 4- fli orob e nse ne (48.6 

mg, 0.277 mmol), cesium caibonate (226 mg, 0694 mmol), and dicyclahexylCS1,^,^-

triisopropylb iphei^l-2-yl)phasphirie (X-phos) (13.23 mg, 0.028 mmol) in 4 mL toluene and 1 

25 mL tert^iutanoi was heated in a Biotage initiator microwave oven at 150 X for 40 

miiutes .The reaction mixture was then concentrated. The residue was treated with 1 mL 4N 

aqueous HaOH solution and 3 mL dioxane. The resulting mixture was heated at 80 "C in the 

microwaTC oven for 20 minutes. Waterwas added, arid the mixture was extiacted with ethyl 

acetate (3X), washed with saturated aqueous sodiumchlorida, dried ovtr anl^drous 

30 magnes ium sulfate, and filtered. The filtrate was concentrated arid the residue was purified 

by column chromatography (silica gel, 0-10 % me thario L''d ichloro nt thane gradient) to afford 

the title compound (43 mg, 0.115 mmol, 416 % yield). 
Example 177d 
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2-(4-(4-fluorqpher^rl)-l 0-me thyl-11 -coto-3,4,10,11 -tetral^dro-1 H-1,4,10-

triazadib eirao [cd,f]amkrb7-yl)acetDriitrile 

To a mixture of Example 177c (36mg, 0.097 nimcl) arid paraformaldehyde (43.5 mg, 

I.450 mmcl) in 2 mL tetrahydrofuranwas added titaniuri^I V) chloiide (193 L, 0.193 mmol, 

5 1.0 M toluene solution). The dadt red mixture was stiired at ambient temperature for 3 hours. 

The mixture was cooled with an ice b ath and quenched with water, extracted with ethyl 

acetate (2X), washed with saturated aqueous s odium chloride, dried OTOranl^drous 

magmas ium sulfate, and filtered. Tit filtrate was concentrated and the residue was puiified by 

cohimn chromatography (sihca gel, 0-10 % methancl/dichloiDmethane gradient) to give the 

10 title compound (12 mg, 0.031 mirol, 32 % yield).1H NMR (400 MH^ DMS 0-d£ 5 1162-

II.28 (m, IHX 7.82 (d,/= 1.7 Ha, IH), 758 (s, IH), 736 (dd, /= 8.0, 1.9 Hz, 1H),732-

726 (m. 2H),6.79- 6.71 (m,2H), 6.47 - 6.34 (m,2H),4.85 -462 (m, 2H), 4.05(s, 2H), 

356 (s, 3H). MS (ESI+) m/z385.2 (M+H)*. 

Example 178 

15 4-(^2-dimethyl-3-(pyrrQlidm-1 -yl)propyl)-l 0-metl^rl-7-((methylsulfonyl)methyi)-3^4-

dil^dro-1 H-1,4,10-ttiazadib eirao [cd^]aBuleiir 11(1 OH)-one 

Example 178 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting ^2-dimethyi-3-(pyrrolidin-l-yl)propanal for isobutyraldehyde to 

provide the title compound as the trifluorDacetic acid salt. 'H NMR (400 MHz, pyridine- 4) 

20 5 13.69-12.65 (m, 1 HX 8.08 (dd, /= 10.0,2 D HE, IH), 7.57 (d, /= 3.6 Hz, 2HX 7.42-7.31 

(m, 2H), 4.78 (s, 2H), 434(s, 2H), 3.64 (s, 3H), 3.13 (s, 3H), 3.09 (s, 2HX 3.02 (s, 2HX 2.20-

2 35 (m, 4H) 1.83-1.68 (m, 4H), 0.99 (s, 6H). MS (ES 1+) m/z 483.1 (M+ H)'. 

Example 179 

2-(3-(l 0-methyl-7-((metl^rlsulfbr^rl)metl^rl)-l 1-oxo-10,11 -dihydro-1H-1,4,10-

25 triasadibenzo[cd,f]aHulen-4(3H)-yl)pyrTQlidm-l-yl)acetic acid 

Example 179 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting 2-(3-oxcpynDlidin-l-yl)acetic acid for isobutyraldel^de to 

provide the title compound as the trifluorDacetic acid salt. 'H NMR (400 MHz, pyridine-L&) 5 

13.47-13 38 (m, IH), 8.1 CuS.01 (m, IH), 7 57-7.48 (m, 2H), 7.47-7.29 (m, 2H), 4.73 (s, 2H), 

30 439-3.77 (m. 4H), 364 (s, 3H), 358-3.16 (m, 4H), 3.12 (d, /= 66 Uz. 3H), 2.50 (s, IH), 

222-2.03(m, 2H), 137-122(m, IH). MS (AFCI+) m/z471.1 (M+H)L. 

Example 180 

10-methyi-7-((niet]^l5ulfar^l)methyl)-4-(2-met]^ltfitTahydrafurart3-yi)-3,4-dihydro- 1H-

1,4,10-tiiasdibenzo[cd,f]aHulen-l 1( 10H)-one 
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Example ISO was prepared according to the procedure us ed for the preparation of 

Example 149, substituting 2-methyldil^idio£uian-3(2H)-orie for is bbutyraldehyde to provide 

the title compound. 'H NMR (400 MHz, pyiidirt-4) 5 13.49-13.40 (m. IH), 8J05 (d, /= 2 JO 

Ha. 1H), 760 (dd, / = S.4, 1.9 Ha, IH), 7.54 (d, /= 7.7 Ha, IH), 7.45-727 (m, 2H), 4.82-

5 4 68 (m, 2H), 4.63-3 92 (m, 5H), 3 B6-3.40 (m, 4H), 3.12 (s, 3H), 2 25-135 (m, 2H), 136-

1.14 (m, 3H). MS (APCI+) mfe 428.1 (M+H)L. 

Example 1S1 

10-methyl-4-( l-methylpiperijdin-4-yl)-7-((methyi5ulfonyl)methyl)-3^4-dil^idio- IH-1,4,10-
triazadib errao [cd^]amulerv-11(1 QH)-ane 

10 Example IS 1 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting l-methylpipeiidin-4-ane for isobutyraldehyde to provide the title 

compound as the trifluoiDacetic acid salt. 'H NMR (400 MHz, pyridine-ds) 5 14.00-13.44 

(m, IH), 8.17-7 99 (m, IH), 7.58-7.42 (m, 2H), 7.42-7 28 (m, 2H), 4.894.71 (m, 2H), 4.67-

4.11 (m, 3H), 3.65 (s, 3H), 353-330 (m, 2H), 3.18-3.10 (m, 3H), 290-2.6 (m, 2H), 2.69 (s, 

15 3H1 2.27-1.52(m,4H). MS (APCI+)m/z441.1 (M+H)'. 

Example 182 

10-methyl-7-((metl^rlsulfbr^rl)metl^rl)4-(tetrahydro-2H-pyraii-3-yl)-3,4-dihydro- IH-1,4,10-

triazadib errao [cd^]anulen-11(10H)-orie 

Example 182 was prepared according to the procedure us ed for the preparation of 

20 Example 149, substituting dihydro-2H-pyran-3(4H)-one for isobutyraldehyde to provide the 
title compound. 'H NMR (400 MHz, pyridine-^) 5 13.52-13.29 (m, IHX 8.09-8.01 (m, IH), 

755 (d, /= 76 Uz, ZH), 7.52-7.28 (m, 2H), 4.844.69 (m, 2H), 4.60-3.66 (m. 4H), 3.65-3.56 

(m, 3H), 3.53-3.16 (m, 2H), 3.16-3 D3 (m, 2H), 2.72-2 56 (m. IH), 2.21 -1.19 (m, 5H). MS 

(AFCI+)m/z 428.1 (M+H)L. 

25 Example 183 

4-((l -is op io pylpip e rid irv- 4- yl)me thyl)- 10-methyl-7-((metl^,lsulfoiyl)me,ll^Fl)-3,4-dihydiD-

1 H-1,4,10-triazadib eirao [cd^amulen-11 (10H)-otie 

Example 183 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting l-isoprcpylpiperidirie4-caibaldel^de for is dbutyialdehyde to 

30 provide the title compound as the trifluoiDacetic acid salt. 'H NMR (400 MHz, pyridine-4) 5 

13.69-1265 (m, IH), 8JOS (dd,/= 10D, 2.0 Hz, 1 HI 7.57 (d, / = 3.6 Ha. 2H), 7.42-7.31 (m, 

2H1 4.81-4.71 (m, 2H). 4.30-4.19 (m, 2H). 3.64 (d, J= 6.9 HE, 3H), 354-3.19 (m, 4H), 321 
(s, 3H), 3J06-2.88 (m. 2H), 2.78-2.53 (m. 2H), 197 (dddd, J= 9.6, 8.6,5.4,2.1 Hz, 2H), 

1J84-1.75 (m, 2H), 1.18-1J02 (m, 6H). MS (APC 1+) m/z 483.1 (M+H)L. 
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Example 184 

10 -me thy!-? - (( nt thyl; ulfonyl) nt thyl) - 4- (1 - (2 -o xo te trahyd io fmarv 3- >4) e thy!) -3,4- dihyd io -

1 H-1,4, 10-triasadib eirao [cd^asulerir 11 (lOHl-one 

Example 184 was prepared according to the procedure us ed for the preparation of 

5 Example 149, substituting 3-acetyHihydrotfuran-2(3H)-o<rie for isobutyraldehyde to provide 

the title compound. 'H NMR (400 MHz, pyridirt-4) 5 13.48-1334 (m, IH), 8.10-8J01 (m, / 

= 2.1 H^ IH), 7.61-7.53 (m, 2H),7.50-7 31 (m, 2H), 4.80467 (m, 2H), 4.40-398(m, 4H), 

3 62 (s, 3H), 3.10 (s, 3HX 2.80-2.60 (m, 1 H)L, 2.46 (s, 3HX 2.18-1.77 (m, 3H). MS (APCI+) 
m/z 456.1 (M+H)'. 

10 Example 185 

4-(l -methDxypropan-2-yl)-10-methyl-7-((metl^rlsulibi^rl)metl^rl)-3J4-dihydiD-l H-1,4,10-

triazadib eirao [cd^]anulen-11(10H)-one 

Example 185 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting l-methoxypiDpan-2-c<ne for isobutyraldel^de to provide the title 

15 compound. 'H NMR (400 MHz, pyiidiit-4) 5 13.89-1295 (m, IH), 8J05 (d, /= 1.3 Hz, 

IHX 7.56-7.44 (m, 3HX 7.44-7.34 (m, IHX 4.71 (d, /= 12.4 Hz, 2H), 4.634.06 (m, 2H), 

3.73-3.64(m, IH), 364-356 (m, 3H), 356-3.42 (m, IH), 3,4Cu327 (m, IH), 3.17 (s, 3H), 

3J09 (d, J= 5.1 Hz, 3H), 1.27-1.12 (m, 3H). MS (APC 1+) m/z 416 JO (M+H)1. 

Example 186 

20 4-(4-metliDxybutan-2-yl)- 10-metl^rl-7-((metl^rlsulfor^rl)metl^rl)-3J4-dil^diio-1 H-1,4,10-
triazadib eirao [cd^]amulerb-11(10H)-c<ne 

Example 186 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting 4-methox$)utan-2-oiie for isobutyraldel^de to provide the title 

compound. 'H NMR (400 MHz, pyiidire-^) 5 13.63-13.11 (m, IH), 8J04 (d, /= 2.0 Hz, 

25 1 HI 7.57-7.36 (m, 4HX 4.88-4.51 (m, 2HX 4.51 -3.96 (m, 2HX 3.86-3.72 (m, 1 HI 3.62 (s, 

3H), 3.47-3.34 (m, IHX 3.33-3.20 (m, IHX 3.17-2.99 (m, 6HX 2.06-1.87 (m, IHX 1-80-1 -62 

(m, IH), 1.31-105 (m,3H). MS (APC 1+) m/z 430 JO (M+H)L. 

Example 187 

10-metl^rl-4-(l -metl^lpyiiDhdin-3-yl)-7-((methyisulfonyl)melhyl)-3^4-dil^dro- IH-1,4,10-

30 triasadib eirao [cdrf]aHulerirll(10H)-ane 

Example 187 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting 1 - nt thylp yiTulid iiv 3- one for isobutyraldehyde to provide the title 
compound as the trifluorDacetic acid salt. 'H NMR (400 MHz, pyridine-ds) 5 13.57-13.33 

(m, IH), 8.05 (d, /= 1.9 Hz, IHX 7.57-7.52 (m, 2HX 7.51-7.29 (m, 2HX 4.81-4.69 (m, 2HX 
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469-4.06 (m, 3(H), 367 (s, 3H), 362-3.16 (m, 4H), 3.13 (s, 3H), 2.92-2.74 (m, 3H), 2.35-

191 (m, 2H). MS (APCI+) m/z427.1 (M+H)'. 

Example 1SS 

10- nt thyl- 7- ( (me thylsu lib nyl) nt thyl) -4 41 - (te tiahyd io - 2H - pyran-4 -yl)e thyl) - 3,4- d ihydro-

5 lH-lAlO-tnasadibeiraolcd^aEulenrlltlOHJ-oirie 

Example 1SS was prepared according to the procedure us ed for the preparation of 

Example 149, substituting l-(tetiahydro-2H-pyran-4-yl)ethaiiDne for isobutyraldehyde to 

provide the title compound. 1H NMR (400 MHz, pyndire-Li) 5 13.48-13 34 (m, IH), 8.11-

8JQ2 (m, IH), 7.67-759 (m, IH), 7.51-7.40 (m, 2H), 7.39-729 (m. IH), 4.9CU463 (m, 2H), 

10 4 54-3.64 (m, 4H), 3 61 (s, 3H), 3 51-3.15 (m. 3H), 3.11 (s, 3E\ 1.83-1.44 (m, 4H). 1.38-

1 JO 1 (m, 4H). MS (APCI+) m/z456.1 (M+H)L. 

Example 189 

10-metl^'l-4-(l -metl^,la^panr4-yl)-7-((metl^'lsuFoi^'l)metl^'l)-3,4-dil^dro-l H-1,4,10-

triazadib eirao [cd^amalerb-11(10H)-orie 

15 Example 189 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting l-methylazepan4-Qiie for isdbutyraldel^de to provide the title 

compound as the trifluoiDacetic acid salt. 'H NMR (400 MHz, pyiidine-ti) 5 13.83-13.26 

(m, IH), 8.07 (dd,/= 18.^ 1.9 Hz, IHX 7.55 (d, J = 2.5 HE, IH), 7.50-727 (m, 3H), 4B2-

4.73 (m, IH), 4.66 (s, 2H), 454-4.45 (m, 2H), 362 (s, 3H1 3.59-3.20 (m, 4HX 3.06 (s, 3H^ 

20 2 J80 (s, 3H), 2.39-1.46 (m, 6H). MS (APCI+) m/z 455.2 (M+H)'. 

Example 190 

4-( 1 -ethylpiperiidin-3-yl)-l 0- methy 1-7 -( ( nt thylsu lfoi^l) nt thyl) -3,4- dihyd ro - IH-1,4,10-

triazadib eirao [cd^asulen-11(10H)-oiie 

Example 190 was prepared according to the procedure us ed for the preparation of 

25 Example 149, substituting l-ethylpapendm-3-one foiiscbutyialdehyde to provide the title 

compound as the trifluoroacetic acid salt. 'H NMR (400 MHz, pyridine-^) 5 13.83-12.95 

(m, IH), 8.08-8 00 (m, IH), 7.75-7.69 (m, lH),7.56(s, IH), 7.49-735 (m, 2H),4B4-458 

(m, 2H), 4.65-3.76 (m, 3H), 3.69 (s, 3H), 3.47-3.19 (s, 2H), 3.2CL3.14 (m, 3H), 3.11-2.55 (m, 

4H1 2.40-1.58(m,4H), 1.16-1.02(m,3H). MS (APCI+)m/z455.0(M+H)'. 

30 Example 191 

10-methyl-7-((nret]^lsulfbi^l)met]^l)-4-(2-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-dihydro-

1 H-1,4,10-tnazadib eirao [cd^anulenr 11 (10H)-orie 

Example 191 was prepared according to the procedure us ed for the preparation of 

Example 149, substituting 2-(tetiahydro-2H-pyran-4-yl)acetaldehyde for isdbutyraldel^de to 
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provide the title compound. 'H HMR (400 MHE, pyridine-^) 5 13.45-1338 (m, IH), 8.08 

(d, /= 2.0 Hz, 1 HI 7.66-7.60 (m, 1 Hi 7.56 (s, IH), 7.30-7.37 (m, ZH), 4.74 (s, 2H), 4.33 (s, 

2H'X 3.91-3.78 (m, 2H\ 3.63 (5,3H), 3.29-3.13 (m, 4H), 3.11 (5, 3(H), 1.56-128 (m, 5H), 

126-1.07 (m, 2H). MS (APCI+) mfe 456.1 (M+H)L. 

5 Example 192 

4-(10-mettyl-7-((melliyl5iilfony5metl^'l)-ll-oxo-10,l 1-dihydro-IH-1,4,10-

tnasadib eirao [cd,f]amlen-4(3H)-yl)benB0tiibile 

Example 192a 

4-((4-((met]^lsulfoi^l)met]^l)phenyi)aminio)beii3ariibile 

10 A 20 itiL microwave vial was charged with 4-aminob enEanibile (0.121 g, 1.023 

mmol), Example 9a (0.2549 g, 1D23 mmoi), diacetDxypalladium(9.19 mg, 0.041 mmol), 

dicyclclrexyl(2',4',6-tiiisopropyl-[l,r-biphenyl]-2-yl)pho;phiiie (0J039 g, 0.082 mmol), 

cesiumcaib onate (0.467 g, 1.432 mmol), tolueiie (8.5 mL) and t-butanol (1.7 mL) to give a 

yellcav suspension. The tube was sealed, and the reactionmixture was heated in aBiotage 

15 Creator at 150 °C for 15 miiutes fixed hold time. Hie reaction mixture was filtered through a 

2 g Celite SPE column and linsedwitheti^'l acetate. The filtrate was washed with saturated 

aqueous sodium chloiide, dned over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was purified by flash chromatography (20-100 % ethyl 

acetate/heptanes) to provide the title compound (0.100 g, 34 % yield). 

20 Example 192b 

4-( (2-b ro mo - 4-((me thyls ulfonyl) met l^l)p he nyl) amino)b e 1135 ni bile 

In a 250 niL round-bottomed flask was placed Example 192a (0.100 g, 0.349 mmcl) 

in acetic acid (3.49 mL) to givt awhite suspension. H -b nomas uc c ini mid e (0.062 g, 0349 

mmol) was added in 2 portions 10 minutes apart. After the 1st portian of H-bromosucinimide 

25 was added, 3 niL dimetl^lfonnamide were added. The reaction mixture was stiired at 

ambient temperature for 4 hours. The reaction mixture was quenched with 30 mL 10 % 

sodium thiosulfate and diluted withwater. The reaction mixture was extracted 2x with ethyl 

acetate. The combined oiganic layeis were washed 2xwith2H HaOH (until the pH of the 

aqueous was >7) and lx with saturated aqueous s odium chloride, dried ovti anl^dious 

30 magnes ium sulfate, filtered, and concentrated. The residue was puiified by flash 

chromatography (50-100 % ethyl acetate/heptanes) to provide the title compound as awhite 

solid(01007g, 79%yield). 

Example 192c 
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4-((2-(6-metl^rl-7-oxo-1 -tosyl-6,7-dilydro-l H-pymolo [2^-c]pyiidin-4-yl)-4-

( ( nt thylsu Ho nyl) nt thyl) phe ryd)amino erraonitrile 

Example 192c was prepared accoiding to tiue procedure used for the preparation of 

Example 6b, substituting Example 192b for Example 6a, to provide tlie title compound as a 

5 white solid (0.115 g, 7S % yield). 

Example 192d 

4-((2-(6-metl^rl-7-oxo-6,7-dihydro- lH-pymolo [2,3-c]pyiidiii-4-yl)-4-

((metl^lsulforyl)methyl)pheryl)amirio)b erraonitrile 

Example 192d was prepared according to the procedure used for the preparatian of 

10 Example 12d, substituting Example 192c for Example 12c, to provide the title conpound 

(0.0575 g, 68 % yield). 

Example 192e 

4-(lO-mettyl-7-((melhyku]f0ny5mjetl^'l)-ll-0xo-lO,l 1-dihydro-IH-1,4,10-

tnasadib eirao [cdTf]aailen-4(3H)-yl)benaaiiitiilje 

15 Example 192e was prepared according to the procedure used for the preparation of 

Example 82, substituting Example 193d for Example 12d, arid paraformaldehyde farme^l 

4-oxobutanoate to piovide the title compound (0.0277 g, 47 % yield). 'H NMR (400 MHz, 

DMSO-<&) 5 11.88 - 1193 (m, IH), 7.95 (d, J = 1.9 Hz, IH), 764 (s, IH), 7.48 (dd, J = 8.0, 

19 H^ IH), 7.34 - 7.46 (m, 4H), 6.48-658 (m, 2H), 5.28 (d, J = 16.3 Hz, lHi 4.71 -4.42 

20 (m, 3H), 3.56 (s, 3H), 3 JO 1 (s, 3H). MS (ES 1+) m/z 445.2 (M+H)L. 

Example 193 

4-(4-chloiDpher^rl)-10-metlyl-7-((metlyrlsulforyrl)mietlyl)-2-(mDiphDliriDmethyl)-3^4-

dil^dro-1 H-1,4,10-tnasadib eirao [cd^]aBaleiir 11(1 OH)-one 

Example 193a 

25 4-(4-chloiDpheiiyl)- 10-metl^l-7-((methylsulfoiyl)methyl)-2-(mDiphDliiie-4-caib anyl)-3^4-

dil^dno-1 H-1,4,10-tnazadib eirao [cd^araileiv 11(1 OH)-one 

Example 193a was prepared according to the procedure used for the preparation of 

Example 58m, substituting moipholirie for ammonium hydroxide (25 %wtAvt in water), to 

provide the title compound. 

30 Example 193b 

4-(4-chloiDpheHyl)-10-metl^rl-7-((metl^rlsulfoi^rl)mfitl^rl)-2-(mDiphDliiiDmethyl)-3^4-

dihydro-1 H-1,4,10-tnazadib eirao [cd^]analenr 11(1 OH)-one 

Example 193b was prepared according to the procedure used for the preparatian of 

Example 146c, substituting Exanple 193a for Example 146b, to provide the title compound. 
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"H HMR(400 MHz, DMSCWd)5 11.90 (s, IH), 7B9 (s, IH), 760(S, IH), 7.49-7.41 

(m. IH), 7.34 (d, J = S.O Hz, IH), 696 (d, J = 9.0 Hz, 2E\ 6.42 (d, J = 9.0 Hz, 2Hl, 

524-5.20 (m. IH), 461-438 (m, 3(H), 3S0 - 3.71 (m, IH), 3.69-3.57 (m, 5H), 3.54 

(s, 3H), 3 J00 (s, 3H1 2.46-2.36 (m, 4H). MS (ES 1+) m/z 553.2 (M+H)L. 

Example 194 

N -ethyl-4-(4-fluarophenyl)- 10-nrettyl-7-((methyisulfonyl)methyl)-11 -OXD-3,,4, 10,11-

tetrahydro- IH-1,4,1O-trUsadib eirao [cd,f]azuleiie -2-caib oxamide 

Example 194a 

2-bromjo-N-(4-fluQiDpheiyl)-4-((met]^lsulfoiyrl)iiietl^rl)aiiiliiie 

A 100 mL flas k was changed with Example 50g (2 g, 7 57 mmol). l-fluoio-4-

iodoben^iije (3.36 g, 15.14 mmol), palladiun^n) acetate (0085 g, 0.379 mmolX xantphos 

(0.219 g, 0379 mmcl), Cs^CO^ (2.52 g, 7.72 mmol) and anhydrous dioxane ( 40 mL) under 

aigon at room temperature. The mixture was heated at 110 *C for 18 hours. After cooling the 

reaction mixture was filtered thiough a pad of Celite and was hed with etl^l acetate. The 

solvent was relieved and the residue was puiified by silica gel chnomatoglaphy, eluting with 

a gradient of 10/1 to 2/1 petroleum ether/efi^l acetate to provide the title compound (1.1 g^ 

29 mmol, 39 % yield) as yellow solid. 

Example 194b 

ethyl 1 -b e iray 14 -( 2- ((4 -flu orop It nyl) amino) -5 - ((ire thyb ulfonyl) nt thyl) phe nyl) -6 -me tlr,.-l-7 -

oxo-6,7-dihydio-l H-pymolo [2,3-c]pyiidine-2-caib oxylate 

A mixture of Exanple 58f (0 £ g, 1.192 mmol), Example 194a (0.498 g, 1.251 mmol), 

1^3,5^7-tetramietlyl-6-phenyl-2,4,8-tiioxa-6-phDsphaaidamantaiie (0.035 g, 0.119 mmolX 

tns(dibei^lidfineacetone)dipallalium(0) (0.055 g, 0.060 mmol) and K^FO^ (0632 g, 2.98 

mmol) were cont ined arid sparged with aigon for 30 minutes. A solution of 1,4-dioxane (10 

mL) and water ( 2.500 mL) was sparged with nitrogen for 30 miiutes and transferred by 

syringe into the reaction vessel under argon The reaction mixture was s tiired at 60 *C for 4 

houis. The mixture was treated with ethyl acetate (150 mL) and water (50 mL) arid the 

undissolved solid was filtered and washed with ethyl acetate several times. The resulting 

solid was diied under vacuum to afford the title compound (0.58 g, 0.711 mmol, 59.6 % 

yield). 

Example 194c 

et hyl 4 - (2 -( ( 4- flu oro phenyl) amino) - 5- (( me thylsulfo nyl)me thy lip It nyl) -6 - nt thyl- 7- ox o- 6,7 -

dihydro- lH-pyirolo[^3-c]pyiidine-2-caib oxylate 
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A mixture of Exairple 194b (0.53 g, 0.937 mmol), anisole (0.216 mL, 1974 mmol) 

and concentrated HsSO^ (05 niL, 9.33 mmol) in TFA (10 mL, 130 mmol) was heated at 90 

*C for 6 hours. Excess TFA was removed under reduced pressure, and the residuewas 

partitioned b etween water (10 mL) and ethyl acetate (50 mL). Hie organic layerwas 

5 sepaiated, arid the aqueous layerwas extracted with additional ethyl acetate twice (20 mL). 

Hie combined organic layers were was hed with s aturated aqueous sodium bicarb onate (10 

mL), follcaved b y saturated aqueous sodium chloride, (10 mL), dried over anl^drous 

magmas ium sulfate, filtered, and concentrated to give the title compound (0.24 g, 0241 

mmol, 24.4 % yield). 

10 Example 194d 

ethyl 4-(4-fTuorciphenyl)-10- methyl-7-((metl^rlsulfoi^rl)metlyl)-l 1-oxo-3,4,10,11-tetrahydro-

1H-1,4,10-triasadib enao[cd,f]aHulene-2-caib oxylate 

A mixture ofExanple 194c (0.31 g, 0.623 mmolX HCl (4 M in dioxane) (4 mL, 16.00 

mmol) and paraformaldehyde (0.374 g, 12.46 mmol) in methanol (2 5 mL)was heated at 130 

15 01C for 15 hours under microwave. Hie solvent was removed under reduced pressure to 

provide the title compound. 

Example 194e 

N -ethyl-4-(4-fluorophenyl)- 10-metl^l-7-((methylsulfanyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro- IH-1,4,10-triaEadibeirao [cd, f] anile ne -2 -c aib o xamide 

20 A mixture of Exarrple 194f (150 mg, 0.294 mmol) arid ethylamirie (25 % in ethariol 

wtAvt) (5 mL, 0S32 mmol) was sealed and heated at 73 *C for 2 day. He reactionmixture 

was cooled to ambient temperature and concentrated. The residue was purified by reveise 

phase preparative HPLC (CIS, 30-60% acetorutrile in0.01 N NH^COi^vater) to give the title 

compound (25 mg, 0 J049 mrrol, 16.7 % yield).1H NMR (400 MHz, DMS 0-<4) S 12.15 (b H , 

25 1 HI 3.30 (t, J = 5.1 Ha. IH), 7 94 (t, J = 3 2Hz. 1H), 7.69-7.61 (m, IH), 7.43-7.46 (m, IH), 

733 (d, J = 7.9 Hz, IHX 6.33-6.77(m, 2H), 639-629 (m, 2H), 633-533 (m, IH), 481-4.14 

(m, 3H), 3.53(s, 3H),334-332 (m, 2H), 3D1 (s, 3H), 124-1.15 (m, 3H).MS (ESI+) m/z 

5092 (M+H)'. 

Example 195 

30 5-cyclopmpyl-4-(^4-difluoKjphenyl)-10-methyl-7-((metl^rlsulfor^rl)metl^rl)-3,4-dihydrD-

1 H-1,4,10-triazadib errao [cd^asulen-11 (10H)-one 

Example 195a 

2-c yd o(propyl-N-(^4-diflu orop henyl)-4-(( me thylsu lfonyl)niethyl)anLlirie 
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A 5 mL microwave vial was chaiged with Example 12b (0.22S7 g, 0.608 mmol), 

cyclopropylboiDirijc acid (0.209 g, 2.432 mircl), cesium caib onate (0.990 g, 3D4 mmol) arid 

dichloiDpalladrim(I])bistnphenyiphDspliiiie (0.021 g, 0j030 mmol). The tube was sealed, arid 

the mixture was spaiged with nitrogen for 30 minutes. Degassed dioxane (2.33 mL) and 

3 water (0.507 mL) were added. The reaction mixturewas heated to 100 *C overnight. The 

reaction mixture was partitioned between ethyl acetate and water. The oiganic layerwas 

washed with satuiated aqueous sodium chloiide, dried over anhydious magnesium sulfate, 

filteied and concentrated.TTie reaction mixture was purified by flash chromatogiaply (10-70 

% etlyl acetate/heptanes) to piovide the title compound (0.143 g, 70 % yield). 

10 Example 195b 

2-bramo-6-cyclo prop yl-N-(2,4-difluo ID phe nyl)-4-((me thylsu lib nyl)me thyi)anilirie 

A 250 mL round-b ottomed flaslt was charged with Example 195a arid acetic acid 

(1.41 mL) to give a tan solution. N-b roniDsuccinimide (0 J079 g, 0.445 mmol) was added. 

The reaction mixture was stiired at room temperature for 1.5 IIOUE. The reactionwas 

15 quenched with sodium thiosulfate (10 mL 10 %) arid neutralized with satuiated aqueous 

sodiumb icaab onate. The reaction mixture was extracted with etl^l acetate (2x).The 

cortbined oiganic layers were washed with saturated aqueous sodium cliloried and 

concentrated. The residue was purified by flash chromatography (silica gel, 10-70% ethyl 

acetate/heptanes) to provide the title compound (0.111 g, 63 Vo yield). 

20 Example 195c 

4 - (3-c yc lo pio py 1-2-((2,4-d iflu orqp he nyi) ammo) - 5-((me thyls ulfonyl) methyl)p he i^l)-6 -

metlyl- 1-tosyl- lH-pyirolo[^3-c]pyiidm-7(6H)-ane 

A 250 niL round-b ottomed flasli was charged with Example 195b (0.111 g, 0.288 

mmol), Example If (0.104 g, 0.243 mmol), sodium caabonate (0.090 g, 0.851 mmol), 

25 tris(dib eiEylideiieacetone)dipalladium (0) (0.011 g, 0 JO 12 mmol), and l,3,5,7-tetiamethyl-6-

phei^,l-^4,8-trioxa-6-pho;phaadamantaiie (0.012 g, 0.041 mmcl). The solids were spaiged 

with nitrogen for 30 minutes. Degass ed dioxane (1946 mL) and water (0.487 mL) were 

added. The reaction mixture was heated at 60 *C for 3 hcuE. The reaction mixture was 

cooled to room temperature and partitioned b etween ethyl acetate and water. TTie organic 

30 layerwas was hed with saturated aqueous sodium chloride, dned over anihydious magnesium 

sulfate filtered, and concentrated. The residue was purified by flash chromatography (silica 

gel, 0-5 % methanol/dichloiDmetharie) to provide the title compound. (0.155 g, 100 % yield). 

Example 195d 
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4 - (3-c yc ID pro pyl-2 -((2,4- d iflu orqp lie nyl) amino)- 5- ((me thyls ulfonyl) methyl)p lie i^l)-6-

metlyl- lH-pyimlo [^3-c]pyiidm-7(6H)-anie 

A lOOrtiL round-b ottomed flask was changed with Example 195c (TO .1553 g, 0 244 

mmol), fithium hydroxide hydrate (0.102 g, 2.435 mmcl), dioxaiie (1.826 niL) and water 

5 (0.609 mL). The reaction mixture was heated at 50 *C overnight. Hie reaction mixture was 

cooled to room temperature and partitioned b etween ethyl acetate and water. The aqueous 

layier was extracted with ethyl acetate. The cont ined oiganic layers were washed with 

saturated aqueous s odium chloride, dried over anlydrous magnesium sulfate, filtered, arid 

concentrated. Hue residue was puiified b y flas h chromatograply (s ilica gel, 0-5 "A 

10 methanol/didilaronietharie) to provide the title conpound. (0 D792 g, 67 % yield). 

Example 195e 

5-cycloprcpyl-4-(^4-difluarophenyl)-10-methyl-7-((rriethyl5ulfbryl)methyl)-3,4-dihydrD-

1 H-1,4,10-tnasadib eirao [cd^arailerv 11 (10H)-onje 

A 250 inL round-b ottomed flasl: was charge with Example 195d (0.0792 g, 0.164 

15 mmol), paraformaldehyde (0.074 g, 0.819 mmol) and tetral^drufuian (1638 mL). Titanium 

(IV) chloride (0328 mL, 0.328 mmol) was added. The reactionmixtuie was stinEd at room 

tenperature for 1 hour. The reaction mixture was partitioned between ethyl acetate and water. 

The organic layerwas washed with saturated aqueous sodium chloride, and dried over 

anlydrous magnesium sulfate and mercaptopiopyl silica gel for 1 hour. The shiny was 

20 filtered through a 10g C elite S PE column and concentrated. The residue was puiified by flas h 

chuomatograpl^ (silicagel, 0-5 "A methancl/dichloiDmetliaiie) to provide the title compound. 

(0.0609 g, 75 % yield).1H NMR (400 MHz, DMS 0-<4) 5 11.79 - 11.84 (m, IH), 7.67 (d, J = 

2D Hz, IH), 7.63 (s, 1H),7.21 (d, J = 2.5 Hz, 1H), 696 -7D5 (m. IH), 6.95 (d, J = 1.8 Hz, 

1H1 6.59 - 668 (m, IH), 624 - 6.34 (m, IH), 5.76 (s, 2H), 5.19 (d, J = 16.3 Hz, IH). 4.35 -

25 456 (m. 3H), 3.59 (s, 3H), 295 (s, 3H), 2D7 - 2.18 (m, IH), 0.83 - 0.94 (m, IH), 0.62 - 0.72 

(m, 2H), 0.28 - 0.37 (m, 1H). MS (ES 1+) m/z 496.1 (M+H)L. 

Example 196 

tert-butyl (4-(l 0-methyl-7-((me thylsu lfoi^l) me thyl)-1 1-OXD-1 Q, 11 -dihydio-1 H-1,4,10-

triasadib erEo[cd,f]amalen-4(3H)-yl)cycljohexyl)caib arnate 

30 A mixture of Exanple 5f (0.262 g, 0.763 mmol) and tert-iiutyl (4-

oxocyclohexyl)caibainate (0.332 g, 1.526 mmcl) indichlaramethane (17 mL)was treated 

with acetic acid (0.437 mL, 7.630 mmcl). The reaction mixture was stirred 60 for 1.5 

houis, arid then cooled to 0 X and treated with sodium tnacetoxyborolydride (0.340 g, 1.526 

mmol). The reaction mixture was removed from 0 ice bath and stined at ambient 
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tenperatuie for IS hours. The reaction mixture was quenched by slcav addition of s aturated 

sodiumb icatb onate solution arid then extracted three times with etl^i acetate. Hie combined 

oiganic layers were washed with saturated aqueous sodium chloiide, dned over anhydious 

magmes ium sulfate, filtered and concentrated. The residue was puiified b y flas h column 

5 chromatography on silica gel, eluting with 1 % methanol in diehloramethane to afford the 

title compound as a mixture ofcis and bans isomers (D .304 g, 0.543 mmol, 74 % yield). "H 

NMR (400 MHz, DMS 0-d$ 5 11B7 -11.77 (m, 2HX 7.73 - 7.66 (m, 2H), 7 59 - 7.52 (m, 

2H1 7.31 -7.12 (m,6H),6B1 -6.70 (m, IH), 6.53- 6.4S(m, IHX 4.54 - 4.30 (m, 6H),4.10 
-3.90(m, 2H), 3.67 - 3.57 (m,6HX 3.30 -3.23 (m, IH), 3.16 -3.05 (m, IH), 2.94 (s, 6H), 

10 2.7S -2.6S (m, IH), 2.62 - 2.55 (m, IHX 1.96 -1.47 (m, 8H), 139 -132 (i^ 18HX 1.26-

1.13 (m. 6H),0.95 - 0.85(m,2H). ). MS (ES 1+) m/z541.2 (M+ H)L. 

Example 197 

teit-butyl ((trans)4-(l 0-methyl-7-((metl^'lsulfbi^'l)metl^'l)-l 1-oxo-10,11-dil^dro-lH-

1,4,1 Ll- ttiasad fb e nm [cd,f]a3ulen4(3H)-yl)cyclohexyi)caibamatB 

15 Example 196 (0.025 mg, 0.046 iimcl'l, a mixture ofcis and bans isomeis,w as 

purified by reverse phase HPL£ (CIS, CHiCNAvater(0.1 % TFA), 5-70 % gradient). 

Fractions of the first eluted isomer were collected, concenbated, and held under vacuum to 

remove residual trifluaroacebc acid to give the title compound (0.008 g, 0JO 15 mmol). 'H 

NMR (500 MHz, DMS0-d$ 5 11 SI (s, IHX 7.69 (s, IHX 7.55 (s, IH), 7.24 -7.21 (m, 1 HX 

20 7.18-7.12 (m, 2H), 6.51 (d, /= 8.0 Hz, IHX 4.45 (bs, 4H), 362 (s, 3H), 3.15 -3J06 (m, 
IHX 2.94 (s, 3H), 2.58 (t, J= 10.9 Hz, IHX 1.81 -1 -55 (m, 4H), 133 (s, 9H), 120 -1.16 (m, 

2HX 0.94 - 0.87 (m, 2H). MS (ES 1+) m/z 541.0 (M+H)'. 

Example 198 

4-(4-chlarophenyl)- 10-metl^l-7-((me4iylsulfoi^rl)nietl^rl)-3,4-dil^dro-1H-1,4,10-

25 triasadib eirao [cd,f]aEuleiirll(10H)-one 

Example 198a 

4 - chloio-N - (4-((me thyls ulfonyl) me thyl) p he i^l) aniline 

A 20 mL miciowaTO vial was charged with 4-chloiDaniliiie (0.129 g, 1 JO 12 mmcl), 

Example 9a (0.2522 g, 1.012 mmolX diacetoxypalladium(9.09 mg, 0.040 mmol), 

30 dicyclcihexyl(2l,4l,6-trii5opK^yl-[l,r-biphenyl]-2-yl)pihosphiiie (0J039 g, 0.081 mmolX 

cesium caib onate (0.462 g, 1.417 mmcl), toluene (8.44 mL) and tert-butanol (1.687 mL). The 

tube was sealed, and the reaction mixture was heated in aBiotage Creator micrcwave at 150 
X for 15 minutes fixed hold time. The reaction mixture was filtered through a C elite S PE 

column (2 g) and rinsed with etl^l acetate. The reaction mixture was washed with satuiated 
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aqueous sodium chloiide, diied o^rer anhydious magmes ium sulfite, filteied, and 

concentrated. Hie residue was puiifiedby flashchromatogiapl^ (silica gel, 20-100 % ethyl 

acetate/heptanes) to provide the title compound. (0.255 g, 85 % yield). 

Example 198b 

5 2-brorriD-N-(4-chlarophenyl)-4-((met]^lsulfor^l)metl^l)ariilirie 

A 250 mL round-b ottomed flask was charged with Example 198i (0 2553 g, 0 £63 

mmol) iiid acetic acid (8.63 mL). N-bromosuccinimide (0.154 g, 0.863 mmol) wis added in 

2 portions 10 minutes apait. Hie reaction mixture was stiired at room temperature for4 

houis. Tit reactionmixture was quenched with sodium thiosulfate (30 mL, 10 %) and diluted 

10 withwater. The reaction mixture was extracted with ett^l acetate (2x). Hie cont ined oiganic 

layiers were washed with 2N sodium hydroxide until the pH of the aqueous was >7, followed 

by washing with saturated aqueous sodium chloride dried over anhydrous magnesium 

sulfite filtered, arid concentrated. The residue was purified by flash chromatography (silici 

gel, 50-100 % etl^l acetate/heptanes) to pro-vide the title compound. (0.198 g, 61 % yield). 

15 Example 198c 

4 -( 2- ((4 - chlorop It nyl) amino) - 5- ((methylsulfonyl) methyl)p It nyl) - 6- nt thyl- 1-tos yl- 1H-

pyiTolo[2^-c]pyiidin-7(6H)-oiie 

A 250 niL round-b ottomed flask was charged with Example 198b (0.1981 g, 0.529 

mitiol), Example If(0206 g^ 0.481 mmcl), sodiumcaboiiite (0.178 g, 1.682 mmol), 

20 tris(dibeiEylidenjeacetone)dipalladium (0) (0.022 g, 0024 mmol), and 1,3,5,7-tebametl^l^-

phei^rl-2,4,8-trijaxi-6-phQsphaadimiiitiiie (0.024 g, 0082 mmol). The solids were flow 

purged with nitrogen for 1 hour. Degas sed dioxane (4.0 mL) and water (1.0 mL) were added. 

The reaction mixture was heated at 60 4 C for 3 hours. The reaction mixture was cooled to 

room temperature and partitioned between ethyl acetate and water. The organic layerwas 

25 washed with satuiated aqueous sodium chloride, dried over anhydrous magnesium sulfate, 

filtered and concentrated. The residue w as purified b y flas h chromitogiapl^ (0-5 % 

me thanol/dichloro methane) to provide i tan s olid. The solid wis triturited with 

dichloromethane and heptanes and filtered to provide the title compound. (0.167 g, 58 % 

yield). 

30 Example 198d 

4-(2-((4-chlorophei^l)aminD)-5-((metl^lsulfor^l)methyl)phenyl)-6-methyl-lH-

pyrrolo[2^-c]pyiidin-7(6H)-one 

A 4 mL vial was charged with Example 198c (0.1673 g, 0 281 mmol), lithium 

hydroxide hydrate (0.118 g, 2 £ 1 mmolX dioxane (1.40 mL) and water (0.47 mL). The 
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reaction mixture was heated at 30 X overnight. The reaction mixture was cooled to room 

temperature arid partitioned b etweenwater and etl^l acetate. The oiganic layer was was hed 

with s aturated aqueous 5 cdium chloride, dried over anhydjcus magnesium sulfate, filtered, 

and concentrated. The residue was purified by flash chromatography (silica gel, 0-3 "A 

3 methanol/dichlaromethane) to provide the title compound. (0 0795 g, 64 "A yield). 

Example 198e 

4-(4-chlarophei^rl)- 10-metl^rl-7-((me4iylsulfoi^rl)metl^rl)-3,4-dil^dno-1H-1,4,10-

triazadib errao [cd^]amulen-11(1 QH)-one 

A 250 rriL round-b ottomed flasl: was charged with Example 198d (0.0794 g, 0. ISO 

10 mmol). paraformaldehyde (0.0S1 g, 0 .S9S mmcl), and tetral^drofuran (1.797 mL). Titanium 

(IV) chloride (0359 niL, 0.359 mmcl) was added. The reactionmixtuie was stirred at room 

temperature for 1 hour. The reaction mixture was partitioned between ethyl acetate and water. 

The organic layerwas washed with satuiated aqueous sodium chloride, dried over anhydrous 

magmas ium sulfate, filtered, and concentrated. The residue was purified by flash 

15 chuomatograpl^ (silicagel, 0-5 "A methancl'dichloiDmetharie) to provide the title compound 

(0.0596 g, 73 % yield).1H NMR (400 MHz, DMS 0-&) 5 11.86 (h s, 1H), 7.92 (d, J = 2.0 Hz. 

1 HI 7.61 (s, 1 Hi, 7.45 (dd, J = 7.9, 1.9 Ha. IH), 7 34 (d, J = 5.5 Ha, 2H). 6.9S (d, J = 9.1 HE; 

2H), 6.42 (d, J = 90 Hz, 2H), 5.13 (s, IH), 4.37 - 4.66 (m, 3H^ 3.56 (s, 3HX 3.00 (s, 3H). MS 

(ESI+) m/z 454.1 (M+H)L. 

20 Example 199 

4-(4-chloiDphenyl)- 10-metl^rl-7-((methylsulfonyl)metl^rl)-11 -QXO-31,4, 10,11 -tetral^dro-1 H-

1,4,10-tria^dibenzo[cd,f]azu]erie-2-caibonitrile 

To the suspension of Example 5Sm(30 mg, 0.101 mmol) and triethylamirie (0.02S 

mL, 0.201 mmol) in tetrahydiufuran (1 mL) atO X was added trifhiroraoetic anhydride 

25 (0.043 mL, 0.302 mmol) drojwise arid the reactionmixtuie was stirred at antient 

tenperatune for further 60 minutes The s clvent was removed and the residue was purified by 

reverse phase HPLC (CS column, CHjCNAvater(0.01 N ammonium caib onate, 25 %-55 %) 

to gire the title compound (5 mg, 10.44 ̂ mol, 10 % yield) as grey solid. 'H NMR (400 MHz, 

DMSO-ti) 5 13.35 (s, IH), 7.94 (s, IH), 7.76 (s, IH), 7.50 (d, J = 9.5 Hz, IH), 7.39 (d, J = 

30 S.l Hz, IH), 7.06 (d, J = 9.0 Hz, 2H), 635 (d, J = 9.0 Hz, 2H\ 5.23-5.13 (m, 1 HI 4.70-4.47 

(m, 3H), 3.58 (s, 3H), 3 01 (s, 3H). MS (ES 1+) m/z 479.0 (M+H)L. 

Example 200 

4-(2,4-difluoiDphfir^l)-3-(hydroKymfit]^l)-10-methyl-7-((metl^l5ulfbr^l)methyl)-3,4-

dil^dno-1 H-1,4,10-tnazadib eirao [cd^anuleiv 11(1 OH)-one 
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Example 200a 

ethyl 4-(2,4-diflLLOjophei^l)- 10-met]^l-7-((methyl;ulfonyl)mietliyl)-11 -OXD-3^4, 10^ 11 -

tetiahydio-l H-1,4, 10-tnasadib eirao [cd£]aailene-3-caib oxylate 

Example 12d (89 mg, 0.20 mmol) and ethyl 2-oxoacetate (0.119 mL, 0.600 mmol) 

5 were conbined in tetrahydrofuian (2 mL). To this suspensionwas added 1M titarriun0V) 

chloride in d ic lilo io me thane (0.400 mL, 0.400 mmol). The reaction mixture was stiired at 

ambient temperature for 20 hours, and partitioned with ethyl acetate and water. The organic 

layer was was hed with s aturated aqueous sodium chloride, dried with anhydrous sodium 

sulfate filtered, arid concentrated. HE residue was purified by flash chromatography (silica 

10 gel, 2-4 % methanol indicliloiDmetharie) to provide the title compound (78 mg, 74 %). 

Example 200b 

4-(2,4-difluoiDphenyl)-3-(hydrraymfit]^l)-10-methyl-7-((metl^l5ulfbi^l)methyl)-3,4-

dil^dro-1 H-1,4,10-tnasadib eirao [cd^]aEuleiv 11(1 OH)-one 

To a solution of Example 200a (76.0 mg, 0.144 mmol) in tetral^drofuran (2 mL) was 

15 added 1D M lithium aluminum l^dride in tetral^drafuran (0.144 mL, 0.144 mmol) dicpwis e 

at 0 X. Hie reaction mixture was stirred at ambient temperature for 2 IIOUE, and partitioned 

with ethyl acetate and water. The oiganic layerwas was hed with saturated aqueous sodium 

chloride, dried with anhydrous sodium sulfate, filtered, and concentrated. The residue was 

purified by flash chromatography (silica gel, 2-5 % methanol in dichLoromethane) to provide 

20 the title compound (45 ng, 64 %).1H NMR (400 MHz, DMS O-dj) 5 1190 (d, /= 2.1 H^ 

1 HI 7.78 (d, / = 1.8 Hz, IH), 7 66 (s, 1H), 7.60 - 7.49 (m, IH), 7.21 - 7.14 (m, 2H), 7.05 -

696 (m, 2H), 6.90(d, /= 8.8Hz, IH), 5.18 (dd, /= 92,5.4 Hz, 1H)L, 4.99 (t, /= 4.6 Hz, 

1H1 4.52 - 4.39 (m, 2H), 364 (s, 3H). 3.48 -334 (m, 2H), 293 (s, 3(H). MS (ESI+) m/z486 

(M+H)\ 

25 Example 201 

4-(4-chLorophenyl)- 10-methyl-1 1-oxo-3^4,10, 11-tetiahydio-l H-1,4,10-

triasajdib eirao [cd,f]aailene-2-caib onibile 

Example 201a 

4-(4-chlarophenyl)- 10-methyl-1 1-axo-3^4,10, 11-tetiahydiD-l H-1,4,10-

30 triasadibenzo[cd,f]aHulene-2-caiboxylic acid 

Example 20 la was prepared accoiding to the procedure used for the preparation of 

Example 581, substituting Example 127d for Example 58 k, to piovide the title compound. 

Example 201b 
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4-(4-chLorqphenyl)- 10-methyl-1 1-coto- 3,4,10,1l-tetiahydio-l H-1,4,10-

tnazadib eirao[cd,f]aEulene-2-caib oxamide 

Example 201b was prepared according to the procedure used for the preparation of 

Example 58m, substituting Example 201a for Example 381, to provide tlie title compound. 

3 Example 201c 

4-(4-chloraphenyl)- 10-methyl-1 1-axo-3^4,10, 1 l-tetiahydio-l H-1,4,10-

triazadib eirao [cd,f]aaileiie-2-caib oiiibile 

Example 201c was prepared according to the procedure used for the preparation of 
Example 199, substituting Example 201b for Example 58m, to provide the title compound. 

10 "H NMR (400 MHBJ DMS0-4) 5 7.92 (d, J = 7.8 IH), 7.84 (s, IH). 7.52-7.47 (m, 2H), 

736 (d, J = 7.6 Hz, IH), 7J05 (d, J = 9.1 Hz, 2H), 6.33 (d, J = 9.1 HE; 2H), 5.20-5.15 (m. IH), 

466-4.63 (m, lH),357(s, 3H).MS (ESI+) m/z387.1 (M+H)L. 

Example 202 

4-(2,4-difluoiDphei^rl)-N-e<thyl-10-methyl-7-((metl^rlsulfbi^rl)metl^rl)-l 1-oxo-31,4,10,11 -

15 tetrahydio-IH-1,4,10-triaEadiberrao[ad,f]azLilene-2-caiboxamide 

A mixture of Example 208i(250 mg, 0.289 mmol) and etl^lamine (25% in ethanol 

wtAwt) (5 mL, 1 386 mmol) was sealed and heated at 78 *C for 2 days. The mixture was 

cooled to ambient temperature and the resulting s olid was collected by filtration and washed 

with methanol several times. The solid was then purified by reverse phase preparative HPLC 

20 (CIS, 30-60% acetonibile/0.01 N NH^COj m water) to give the title compound (30 mg, 0D57 
mmol, 19.71 % yield) as white solid. "H NMR (400 MHz, DMS0-^)5 12.15 (s, IHX 8.25 

(d, J = 4.S Hz, 1H1 7.82 (d, J = 1.7 Hz, IH), 7.71 (s, 1H1 7.29-7.22 (m, IH), 7.21-7.07 (m, 

1 HI 7.02-6.89 (m, 3H1 5.15 (b E , 1 Hi 4.49 (s, 2H), 3.66 (s, 3H), 3.29-3 26 (m, 3H), 2.96 (s, 

3H), 1.14 (t J = 7.3 Hz, 3H). MS (ES 1+) m/z527.2 (M+H)*. 

25 Example 203 

4-(4-cyancpher^l)-N-ettyl-10-methyt7-((metl^'lsulfbi^'l)methyl)-l l-oxo-3,4,10,11-

tetrahydro- IH-1,4,1O-trUsadibeirao [cd,f]azulene-2-caib oxamide 

A mixture of Exariple 59 (100 mg, 0.190 mmol), potass ium hexacyanofenate(II) 

tril^drate (17.70 mg, 0J042 mmol), PVl-i(dba)i (8.72 mg, 952 ̂ mol), dicyclohexyi^^'^'-

30 triisopropyl- [1, l'-biphenyl]-2-yl)phosphine CX-Phos) (9.08 mg, 0.019 mmol), palladium(II) 

acetate (4.28 mg, 0.019 mmcl) and C ssCO^ (93 mg, 0 286 mmol) in dioxane (6 mL) and 

water (1.5 mL) was sealed and heated at 130 X under microwave for 3 hcuE. The reaction 
mixture was filtered through Celite arid was hed with ethyl acetate arid then concentiated. The 

residue was purified by leveEe phase HPLC (C18^ CH^CNAvatertO.OlN ammonium 
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carbonate), 25-55 % gradient) to give tlie title compound (S.4 mg, 0.016 mmol, S.55 % yield) 

as pale solid. "H NMR (400 MH^ DMS Q-d£ 5 1228 (s, lHi 8.35 (1, J = 5J0 Hz, IH), 7.96 

(d, J = 1.7 Hz, 1 HI 7.71 (s, 1 Hi 7.52-7.49 (m, 1 Hi 7.4S7.37 (m, 3Hi 6.47 (d, J = 7.6 Hz, 

2Hi 5.98 (d, J = 17.0 Hz, 1 Hi 4.67-4.63 (m, IH), 454 (d, J = 2.3 Hz, lHi 4.51 -4.50 (m, 

5 1 Hi 3.59 (s, 3Hi 3.42-3.36 (m, 2H), 3.02 (s, 3H), 1.20 (t, J = 7.3 Hz, 3H). MS (ES 1+) m/z 

5162 (M+H)L. 

Example 204 

(S)-2-((4-(2J4-difluoriopliei^rl)-10-methyl-7-((metl^rlsulfbi^rl)mfitl^rl)-l 1-oxo-3^4,10^ 11-
tetiahyd JO-1 H-1,4,10-tiiazadib erEo[cd,f]azulen-3-yl)miethyl)i5 oindcline-1,3-dione 

10 Preparatciy chiral S FC separation of the product fiom Example 117 (0.019 g) on an 

(S ,S) WHELK-0 1 column (21 mm X 250 mm, 5 micron) eluting with a 4:6 mixture of 0.1 % 

diethylamme in methanol/caibon dioxide afforded the title compound. The stereochemistry 

was randomly assigned to this fie t eluted peal: (5J004 minutes, 98 %ee, 5.1 mg, 64 % 

recovery). %). 'H NMR (500 MHz, DMSO-t£) 6 11.78 (d, J = 1.83 Hz, IH), 7.93 (d, J = 

15 153 Hz, 1 Hi 7.81 - 7.86 (m, 4H), 7.76 (s, IH), 7 24 - 7.30 (m, 1 Hi 7.21 (dd, J = 8.24,1.83 

Hz. IH), 7D9 - 7.15 (m, IH) 6.99 - 7J05 (m, IH), 696 (d, J = 2.44 H^ 1 H), 692 (d, J = 8.24 

Hz. IH), 5.44 (dd, J = 9.92, 5.34 Hz, IH), 4.51 - 4.56 (m, lHi 4.44 - 4.48 (m. IH), 3.87 (dd, 

J = 13.28,5.34 Hz, IH), 366 (s, 3Hi 3.52 (dd, J = 13.28,10.22 Hz, IH), 298 (s, 3H). MS 

(ESI+) m/z 615 (M+H)1. 

20 Example 205 

CR)-2-((4-(2,4-dinuoiDphei^rl)- 10-metl^l-7-((me£hyisulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydiD-1 H-1,4,10-triazadib eirao[cd,f]azulen-3-yl)methyl)i5 odndoline- 1,3-diore 

Preparatory chiral S FC separation of the product from Example 117 (0.019 g) on an 
(S ,S) WHELK-0 1 column (21 mm X 250 mm, 5 micron) eluting with a 4:6 mixture of 0.1 % 

25 diett^lamine in methanol/caibon dioxide afforded the title compound. The stereochemistry 

was randomly assigned to this second eluted peal: (5.732 minutes, >99 % ee, 5.6 mg, 70 % 

recovety). 'H NMR (500 MHz, DMS 0-&) 5 11.78 (d, J = 1.83 Hz, IH), 7.93 (d, J = 1.53 Hz, 

lHi 7.81 - 7S6 (m, 4H), 7.76 (s, IH), 724 - 7.30 (m, IH), 7.21 (dd, J = 8.24,1 S3 Hz, lHi 

7J09 - 7.15(m, IH) 6.99-7J05(m, IH), 6.96(d, J = 2.44Hz, 1 H),6.92(d, J = 8.24 Hz, lHi 

30 5.44 (dd, J = 9 92, 5.34 Hz, 1 Hi, 4.51 - 4.56 (m, IH), 4.44 - 4.48 (m, IH), 3.87 (dd, J = 13 28. 

534 Hz, lHi 3.66 (s, 3Hi 3.52 (dd, J = 1328; 10.22 Hz, IH), 298 (s, 3H). MS (ESI+) m/z 

615 (M+H)L. 

Example 206 
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4-(2,4-difluoraphei^l)-10-methyl-7-((metl^rlsulfoi^rl)metl^rl)-l l-oxo-3,4,10,11-tetiahydiD-

1 H-1,4,lO-tnasadib eirao [cd£]aEulene-5-caib onitrile 

Example 206a 

^6-dJb ron^N-(2,4-difTuarophei^5-^((1^t^^^^D™thyrl)a:1ili1:1,e 

3 A 300 niL round-b ottomed flaslt was changed with Example 12a (3.000 g, 7 91 mmol) 

arid trifluaroacetic acid (80 mL) to give a colorles s solution. The reaction mixture was cooled 

to 0 *C. N^mmosuccinimide (1.419 g, 7.97 mmcl) was added in two portions 10 miiutes 

apart. The cold b ath was relieved, and the reaction mixture was stiired at ant ient 

temperature for 2 houis. HE solvent was removed, arid 200 mL 2N sodium l^druxide, 30 mL 

10 10 % sodium thiosulfate, and 200 mL ethyl acetate were added. Hie reaction mixture was 

stiired for 30 miiutes. The layers were separated, and the organic layerwas washed with 

saturated aqueous s odium chloride, dried over anhydrous magnesium sulfate, filtered, arid 

concentrated onto silica gel. Hie reactionmixture was purified by flash chromatograpl^(20-

100 % ethyl acetate iheptaries) to provide awhite s olid (2.43g, 68 %). 

13 Example 206b 

4-(3-bromo-2-((2,4-difluo io plie i^l)aniiriD)-5-((me thylsu lfonyl)methyl)phe i^l)-6-met 1^1-1-

tosyl-1 H-pynolo[^3-c]pyiidin-7(6H)-oiie 

Example 206b was prepared according to the procedure used for the preparation of 

Example 6b, substituting Example 206a for Example 6a, to provide the title compound as a 

20 ye How solid (0.0872 g, 30 % yield). 

Example 206c 

4- (3-bromo-2-((2,4-difluo ID phe r^l)amino)-3-((rrie thylsu lfonyi)methyl)pher^rl)-6-mjet 1^1-1 H-

pyiiolo[2^-c]pyiidin-7(6H)-one 

Example 206c was prepared accoiding to the procedure used for the preparation of 

23 Example 12d, substituting Example 206b for Example 12c, to provide the title compound as a 

red oil (0.0332 g, 44 % yield). 

Example 206d 

5-b io itf -4 -( 2,4 -d ifluo io phe nyl)-10-metl^l-7-((methylsulfonyl)methyl)-3l,4-dil^dro-1H-

1,4,10-tiiasdibenHo[cd,f]asulen-l 1( 10H)-one 

30 Example 206d was prepared according to the procedure used for the preparation of 

Example 82, substituting Example 206c for Example 12d, to piovide the title compound as a 

yellow solid (0.0332 g, 62 % yield). 

Example 206e 
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4-(2,4-difluoraphei^l)-10-methyl-7-((rtietl^rlsulfoi^rl)itietl^rl)-l l-oxo-3,4,10,11-tetiahydiD-

1 H-1,4,lO-tuazadib errao [cd£]-3Eulene-5-caib onitrile 

A 2 niL microwave tube was changed with anc (I£l cyanide (]• .012 g, 0.099 mmol) 

and dichloreiis(tiiphenylphDsphing)palladium(II) (4.62 mg, 6.59 mol). Exanple 206d 

5 (0.0332 g, 0.066 mmol) arid N^-dimeti^lfarmamide (0.659 rriL)were added. The tube was 

sealed, and the reaction mixture was heated in a Biotage Creator at 200 X for 30 minutes 

fixed hold time. The reaction mixture was partitioned b etween ethyl acetate and water. The 

oiganic layerwas washed with saturated aqueous sodium chloride, dried over anhydrous 
magmas ium sulfate and mercaptopropylsilica gel, filtered and concentrated. The reaction 

10 mixture was purified b y flas h chtonutography (0-5 % methancl:dicliloiDmethane) to piovide 

a white solid (0.0209 g, 66 % yield).1H NMR (500 MHz, DMS O-rfj) 5 11.95 (bs, 1 HI 8.24 

(d, J = 2.0 Hz, 1H), 7.81 (s, 1 HI 7.78 (d, J = 1.9 Hz, IH), 7.24 (s, IH), 6.99 - 7.20 (m, 1 HI 

6.73 (td, J = 8.5, 2.8 Hz, IH), 6.45 (td, J = 9.5, 5.8 Hz, IH), 5J05 - 5.14 (m, IHX 4.43 - 4SO 

(m, 3H), 3.62 (s, 3H), 3 J02 (s, 3H). MS (ES 1+) m/z 481.0 (M+H)L. 

15 Example 207 

10 -me thyl- 7- ((nt thyl sulfonyl)mg thyl)- 4- (pyiid irv 2- yl)- 3,4 ni ihydro-1H-1,4,10-

triazadib errao [cd^asulen-11(10H)-one 

Example 207a 

4-(2-amiriD-5-((methyisulfoi^,l)methyl)pher^,l)-6-metl^,l-l -tosyl- lH-pyrrolo [2,3-c]pyridm-

20 7(6H)<.iie 
Example If (2.0 g, 4.67 mmcl), Example 5c (1.6 g, 5.14 mmol), 

tris(diberEyhderreacetone)dipalladiun^O) (0.128 g, 0.14 mmol), 1^3,^7-tetrametl^rl-8-

pher^rl-^4,6-trioxa-8-phosphaadamantan)e (0.136 g, 0.467 mmol) and sodium caib onate 

(2.13 g, 20.1 mmcl) were combined arid s panged with nitrogen for 30 minutes. To this 

25 mixture were added nitrogen-s parged 1,4-dioxarie (24 mL) and water (6 mL) via syringe. 

The reactionmixture was stirred at 60 X for 5 hours, cooled to antient temperature and 

partitioned b etween etl^l acetate and water. The organic layer was was hed with s aturated 

aqueous sodium chloiide, treated with 3-mere ap top ropyl-functionali^ed silica gel for 20 

miiutes, dned over anhydious magnesium sulfate, filtered through a plug of C elite, and 

30 concentrated. The residue was purified by flash clnomatograpl^ (silica gel, 0-100 % etl^l 

acetate in dichloramethane). The productwas further purified b y trituratianwith diethyl 

ether arid then dried in a vacuum oven at 70 X to give 2.06 g (91 %) of the title compound. 
Example 207b 
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6- ire thyl- 4 -( 5- ((me thyL?u lib iTyl)me tliyl) -2 -( pyiid m-2 -yl-ELttTLtioj phe iTyl)- 1 -to 5 y 1-1H-

pyirolo[2^-c]p7iidin-7(6H)-orie 

Example 207a (0.4 g, 0.S24 mmol), 2-b romopyridine (0.325 g, 2D6 mmolX 

diacetox7palladium(0046 g, 0.206 itmml), dicyrdohexyl(2,4'^'-tmsoprc]p7l-[l,r-bipheH7l]-

5 2-7l)phjosphiiie (0.196 g, 0.412 mmol) and cesium caibonate (0 537 g, 1.65 mmol) were 

cortfc ined in a 20-mL micrcwave vial equipped with a magnetic stiib ar. Toluene (6.6 mL) 

arid JiSrt-tutEQiol (1.65 mL) were added and the mixture was reacted in a Biotage microwave 

reactor at 160 for 1 hour. The reaction sequence was repeated and then the two reaction 

mixtures were cont ined and filtered through a fiitted funnel to remove tit Fd s olids. Tit 

10 filtrate was partitioned b etween ethyl acetate and water. The oiganic layer was washed with 

saturated aqueous sodium chloride, treated with 3-mercaptopropyl-functionalized silica gel 

for 20 miiutes, dried over anhydrous magnesium sulfate, filtered through a plug ofCelite, 

and concentrated. The res idue was puiified b y flash cluDiuatograph7 (silica gel, 0-50 % efi^l 

acetate in dichloromethane and then 5-7 % methanol in die hlo ID me thane) to give 0.211 g (23 

15 %) of the title compound. 

Example 207c 

6-metl^l-4-(5-((metl^l5ulfbi^l)methyl)-2-(pyiidm-2-ylamiiiD)phenyl)-lH-pyiiDlo[2,3-

c]pyridin-7(6H)-one 

A mixture of Exanple 207b (0.21 g, 0.373 mmcl) in 1,4-diaxane (5 mL) and water 

20 (1.7 mL) was treated with hthiuml^draxide'HiO (0.157 g, 3.73 mmol) and NJNJN-

tiime thylhe xade c an-1 -aminiu m b io mid e (0.0041 g, 0.011 mmol) and heated at 63 *C for 3.5 

houis, stirred at ambient temperature overnight and then heated at 75 ° C for another 1.5 

houis. The reaction mixture was cooled to ambient temperature and neutralized with 

hydrochloric acid solution (2 N aqueous). The resulting mixture was then partitioned 

25 b etween etlryl acetate and watei; washed with saturated aqueous sodium chloride, dried over 

anl^drous magnesium sulfate, filtered and concentiated. The residue was purified b 7 flas h 

chromatograpl^ (s ilica gel, 0-25 % methanol in diehloramethane) to gi^ 0.15 g (99 %) of 

the title compound. 

Example 207d 

30 10 -me thyl- 7- ((nt thyl sulfonyl)rne thyl)- 4- (pyrid iiv 2- yl)- 3,4 ni ihydro-1H-1,4,10-

tiiazadib eirao [cd^]aEuleiv11(10H)-one 

To a 5-mL micrcwave vial equipped with a magnetic stiibarwas added Example 207c 

(0.15 g, 0.367 mmol), paraformaldehyde (0D33 g, 1.1 mmol), and acetic acid (73 niL). The 

vialwas capped and heated at 75 * C for 55 mirute;. A second reaction mixture was lun as 
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follows. To a 5-mL microwave vial equipped with a magnetic s tiib arwas added Exanple 

207c (0.082 g, 0.2 mmol), p aiafoimaldehyde (0.018 g, 0 6 mmcl), and acetic acid (4 mL). 

Hie vial was capped and heated at 75 4C for 45 minutes. Hie reaction mixtures were 

cortb ined and concentrated. To the residue was added 1,4-dioxane (5.7 mL) and sodium 

5 hydroxide s ohition (4 N aqueous) (1.4 niL, 5 67 mmol). The reaction mixture heated at 60 * C 

for 1 hour, cooled to arrfcient temperature arid neutralized with hydrochloric acid solution (2 

N aqueous). The resulting mixture was then partitioned b etween ethyl acetate and water arid 

washed with satuiated aqueous sodium chloiide. Tit combined aqueous layers were 
extracted with ethyl acetate until no product was detected. Hue oiganic layers were 

10 coiibiiied, dried over anl^dious magnesium sulfate filtered and concentrated. The residue 

was purified b y reverse phas e HPLC (C18, acetonitrileAvater (0.1 % TFAX 10-60 %) to 

piovide 0.271 g (89 %) of the title compound as the IT A s alt. 'H NMR (500 MHz, DMSQ-

dt) 5 11.84 (d, /= 1.53 Hz, 1 H), 7.98 (dd, M 4.88,122 Hz, 1 HX 7.91 (d, /= 1.83 Hz, 1 HX 

763 (s, 1 HX 7.43 (m, 1 H), 7.35 (d, /=793 Hz, 1 HX 7.29 (m, 2 HX 6.51 (ddd, /=7 J02, 4.88, 

15 061 Hz, 1 HX 6.16 (d, 7=824 Hz, 1 HX 5.79 (d, 7=15.56Hz, 1 H), 4.62(d, lH),452(d, 1 

H), 4.24 (d, 7= 15.56 Hz, 1 HX 3.57 (s, 3 Hi, 3.01 (s, 3 H). MS (ES 1+) m/z 421.1 (M+H)L. 

Example 208 

ethyl 4-(2,4-difiuoiDphei^'l)- 10-mefiyl-7-((methylsulfonyl)niethyl)-11 -oxo-3^4,10^ 11 -

tetiahydiD-1 H-1,4,10-tnazadib eirao [cd,f]aaileiie-2-caib oxylate 

20 Example 208a 

4-biomo-7-niethaxy- lH-pyiiDlo[^3-c]pyiidiiie 

To a solution of 5-bramQ-2-methoKyO-nitiDpyiidiiie (50 g, 215 mmol) in 

tetrahydrofuran (2000 niL) was added vinyl -magnesiumb romide (800 ml^ 644 mmol) 
dropvis e at -70 °C, and the mixture was stirred between -70 nC and -60 °C for 2 hours. The 

25 reaction mixture was quenched with 20 % aqueous NH^Cl, extracted with ett^l acetate, dried 

o\^r anl^drous Na^O^, filtered, and concentrated under reduced pressure to getabravn 

residue. Hns mateiial was purified b y column chromatography on silica gel (eluted with 

petioleum ether ett^l acetate = 10:1) to give a ciude product which was triturated with 

dichLoiomethanje and dried undei vacuum to give the title compound (20 g, 41.1 % yield) as a 

30 light yellow solid. 

Example 208b 

4-bramo-7-methoxy- 1-tosyl- lH-pynDlo[2,3-c]pyrijdirie 
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To a solution of Example 20Sa (44 g, 194 mmol) in tetral^drofuran (600 mL) was 

added sodium hydiide (6 9S g, 290 mmol) portion-wis e at 0 ° C. "Hie mixture was stiired for 

1 luour. Then 4-metl^rIberEene -1-sulfonyl chloride (55.4 g, 290 mmol) was added to the 

mixture portion-wis e at 0 * C. After stilling at ant ient temperature for 2 hours, the reaction 

5 mixture was quenched with 20 % aqueous ammonium chloride. The mixture was extracted 

with ethyl acetate three time; and partitioned. The combined organic layeis were dried 

(anhydious e sodium sulfate), and filtered. The filtrate was concentrated in vacuum to afford a 

residue which was recrys taHiaed from ethyl acetate and petroleum ether to giro the title 

compound (52 g, 70.4 % yield) as light yellmr solid. 

10 Example 208c 

ethyl 4-bromo-7-methoxy-l -tosyl- lH-pymolo [2,3-c]pyridirie-2-catb oxylate 

To a sohitian of Example 208b (10 5 g, 27.5 mmcl) in tetrahydrofuran (170 mL) was 

added drop.vise lithium diisopropylamide (20.7mL, 41.40 mmcl) at -70* C and the reaction 

mixture was stirred between-70*C arid - 50*C for 45 minutes. To the stiired resulting 

15 mixture at -70°C was added ethyl caibonochlaridatfi (4.48 g, 41 3 mmol) dropwise. Hie 

reaction mixture was stimed at -70*C for 1.5 hous, quenched with 20 % aqueous ammonium 

chloride, and extracted with ethyl acetate (150 mL). The combined organic layerwas dried 

over anhydrous sodium sulfate, filtered, and concentrated in vacuum to give the crude 

product which was was hed with dicliloromethaiie to give the title compound (10 g, 80 %) as 

20 awhite solid. 

Example 208d 

ethyl 4-b iomo-7-axo- 1-tas yi-^7-dil^dro-1 H-pyriolo[2^3-c]pyridine-2-caiboxylate 

To a mixture of Example 208c (32 5 g, 71.7 mmol) and sodium iodide (16.12 g, 108 

mmol) in acetonitiile (554 mL)was added chlorotrimethylsilane (11.68 g, 108 mmol) 

25 drojwis e at arrb ient temperature. The resulting mixture was stirred at ambient temperature 

for 1 hour. Water (0.685 g, 38 D mmol) was added dropwise to the reaction mixture arid the 

mixture was stirred at 65 *C for 3 hcuE. The reaction mixture was cooled to ambient 

teitperature and filtered. The precipitate was dissolTOd in dichlonamethane. The mixture 

was filteied again and the cont ined filtrate was concentrated under reduced pressure to give 

30 a bicwn solid whichwas washed with petroleum and dichlorametharie to afibid the title 

compound (23 g, 52.4 mmcl, 73D % yield) as alight yellcw solid. 

Example 208e 

ethyl 4-bro<mci-6-methyl-7-oxo-l-tQsyl-£^7-dihydro-lH-pyirolo[^3-c]pyridirie-2-caib oxylate 
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To a sohitian of Example 208d (7.5 g, 17.07 mmol) in tetiahydjofuran (100 mL) was 

added sodium hydiide (0 520 g, 21.63 mmol) in portions at 0 °C, and the reaction mixture 

was stirred for 30 minutes. Iiodomethane (3.64 g, 25.6 mmol) was added dropwise to the 

above mixture at 0 *C. The resulting mixture was stimed at antient tempeiature for3 hours 

5 and another portion of iodomethane (3.64 g, 256 mmol) was added at 0 *C. The reaction 

mixture was stirred at ambient temperature for 12 hours, quenched with 20 % aqueous 

ammonium chloride and extracted with etl^l acetate three times. The contined mixtures 

were dried over anhydrous Na-jSC1^ filteied, and concentiated in vacuo. Tit resulting residue 

was purified b y column chramatograpl^ on silica gel, eluting with 1:1 ethyl acetate/hexames 

10 to provide ayellcw ciude product whichwas was hed with methanol to give the title 

compound (15.3 g, 30 % yield). 

Example 208f 

eti^l 6-methyl-7-oxo4-(4,4,5^5-tetrame1l^'l- 1,3^2-dicxi arolan-2-yi)- l-tasyl-6^7-dil^dro-

lH-pyrrolo[2,3-c]pyiidine-2-caib oxylate 

15 Example 2Q8fwas prepared accoiding to the procedure used for the preparation of 

Example If, substituting Example 208e for Example le, to provide the title compound. 

Example 203g 

ethyl 4-(2-((^4-difhioropJuenyl)amino)-5-((mfithylsulforiyl)methyl)phenyl)-6-methyl-7-oxo-

1 -tosyl-6^7-dihydro- lH-pyrnmlo[^3-c]pyndirie-2-caib oxylate 

20 Example 203g was prepared according to the procedure used for the preparatian of 

Example 5d, substituting Example 12b for Exanple 5c, and Example 208ffor Exanple If, 

respectively, to provide the title compound. 

Example 208h 

ethyl 4-(2-((2,4-difluoroplienyl)amino)-5-((methylsulfonyl)methyljpItnyl)-6-ntthyl-7-oxo-

25 6,7-dihydm-lH-pyrialo[2,3-c]pyridirie-2-caiboxylate 

A mixture of ethyl Example 203g (0 2 g, 0.299 mmol) in dioxane (2 mL) and ethanol 

(0.5 mL) was treated with sodium hydroxide (0.747 mL, 1.493 mmol) at antient 

tenperature. The reactionmixture was heated to 60 °C o^rer 2 minutes. After cooling to 

ambient temperature, the reaction mixture was partitioned b etween 1.0 N HC1 and ethyl 

30 acetate. The organic layerwas separated, and the aqueous layerwas extracted with additional 

ethyl acetate twice. The contined oiganic layers were washed with saturated aqueous 

sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated to give 

the title compound (0.15 g, 0.291 mmol, 97 % yield). 

Example 208i 
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ethyl 4-(2,4-difluorophei^rl)- 10-metl^l-7-((methyl;ulfoiiyl)methyl)-11 -OMO-3,4, 10,11 -

tetiahydro-1 H-1,4,10-tnazadib errao [cd£]azilene-2-caib oxylate 

Example 20Si was prepared according to the procedure used for the preparation of 

Example 58k, substituting Example 208hfor Example 58j, to provide the title compound. 'H 

5 NMR (500 MHsj DMSO-A) 5 12.67 (s, IH), 7.S4 (d, J = 2.14 Hz. IH), 7.72 (s, IH), 7.29 

(dd, J = 824, 1 S3 HE, IHX 7J09-7.13 (m, IHX 7J03 (i, J = ^3 Hz, IH), 6.84-6.89 (ra, IH), 

6.75-6.81 (m IH), 5.09 (s, 2HX 4.49 (s, 2H), 429 (q, J = 7.02 Hz, IH), 3.64 (s, 3HX 2.96 (s, 

3HX 1.34 (1, J = 7.02 H^ 3H). MS (ESI+) m/z 528.1 (M+H)'. 

Example 209 

10 4-(2,4-difluorophei^rl)-l 0-methyl-7-((metl^rlsulfoi^rl)meti^rl)-l l-oxo-3,4,10,11-tetrahydro-

1 H-1,4,10-tnazadib eirao [cd^]a0ulene-2-caib oxamide 

Example 209a 

4-(2,4-difluoraphei^l)-10-methyl-7-((metl^'lsulfoi^'l)metl^'l)-l l-oxo-3,4,10^11-tetrahydro-

lH-l,4,10-triazadibenzo[cd,f]azale!iije-2-caibox7lic acid 

15 Example 209a was prepared accoiding to the procedure used for the preparation of 

Example 581, substituting Example 208i for Exanple 58k, to provide the title compound. 

Example 209b 

4-(2,4-difluoraphei^l)-10-methyl-7-((met]^lsulfoHyl)methyl)-l l-oxo-3,4,10^11-tetiahydro-

1 H-1,4,10-tnazadib eirao [cd,f]aEiilene-2-caib oxamide 

20 Example 209b was prepared according to the procedure used for the preparation cf 
Example 58m, substituting Example 209a for Example 581, to provide the title compound. 'H 

NMR (500 MHz, DMSO-^ 5 12.19 (s, IH), 7.82 (d, J = 2.14 Hz, IHX (s, 2H), 7.70 (s, 

IHX 7.53 U, IH), 7.26 (dd, J = 8.09, 1.98 Hz, IH), 7D5-7.11 (m, IH), 6.98 (d, J = 7.93 Hz, 

IHX 6.90-6.93 (m. 2H), 6.75-6.81 (m, IH), 5.14 (s, 2HX 4.48 (s, 2H), 3.66 (s, 3H), 2.95 (s, 

25 3H). MS (ESI+) m/z 499.1 (M+H)'. 

Example 210 

4-(2,4-difluorophei^l)-10-methyl-7-((metl^rlsulfoi^rl)metl^rl)-l l-oxo-3,4,10,11-tetiahydro-

1 H-1,4,10-tnazadib eirao [cd^]aBulene-2-cadj onitrile 

Example 210 was prepared according to the procedure used for the preparation of 

30 Example 199, substituting ExampJe 209b for Exanple 58m, to provide the title compound. 

'H NMR (500 MH^ DMSO-t£) 5 13.32 (s, IH), 7.89 (d, J= 1.83 Hz, IH), 7.82 (s, IH), 7.32 

(dd, J = 824, 1 S3 Hz, IHX 7.12-7.15 (m. IHX 7JOS (d, J = 8.24 HE, IH), 6.83-6.88 (m. IH), 

6.71-6.77 (m. IH), 4.86 (s, 2H), 4.51 (s, 2H), 3.65 (s, 3H), 2.97 (s, 3H). MS (ES 1+) m/z 481.1 

(M+H)'. 
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Example 211 

10-met]^l-7-((methylsuffonyl)methyl)-4-(3J4,5-trimethaxypher^rl)-3,4-dihydiD-l H-1,4,10-

ttiazadib eirao [cd^]aEulen-11(10H)-one 

Example 21 la 

5 6-methyl-4-(5-((met]^lsulfbr^l)met]^l)-2-((3;4,5-trimgthoKyphenyl)amirio)pheriyl)-lH-

pyiiDlo[2,3-c]pyridin-7(6H)-one 

A mixture ofExanple 5d (0.075 g, 0.154 mmol), S-biDmo-l^S-trimethax^jenzene 

(0.114 g, 0.463 mmol), cesium caib onate (0.101 g, 0.309 mmol), dicyclohexyi^^1^1-

triisopropyl- [1, l'-b ipluenyl]-2-yl)phDsphirie (XPhos)(0 D368 g, 0.077 mmol), and palladium 

10 (II) acetate (0.0087 g, 0 J039 mmol) in toluene (3 niL) and tert-butariol (0.75 mL) under argon 

was lieated in a sealed tube in a microwave reactor at 160 * C for 2 hours. Hie reaction 

mixture was cooled to ant ient temperature and filtered through filter paper. The resulting 

filtrate was concentrated to near dryness arid mixed with ethanol (2 mL), tetral^drofuran (4 

mL), and excess 5N sodium hydroxide solution(2 mL). The reactionmixtuie was stirred at 

15 ambient temperature for 1 hour then concenbated to 5 niL arid partitioned between 

ammonium chloride aqueous solution and eti^l acetate. The aqueous phase was extracted 

twice more with ethyl acetate. The coniiined organic layeis were washed with satuiated 

aqueous sodium chloride, dried over anhydrous magnes ium sulfate, filteied and concentrated. 

The res idue was puiified by flash column chromatography on s ilica gel eluting with 3 % 

20 methanol in dichloromethane to afford the title compound (0.020 g, 0 040 mmol, 26 % yield). 

Example 211b 

10-met]^l-7-((methyisulfonyi)methyl)-4-(3J4,Strimethaxypher^rl)-3,4-dihydro-l H-1,4,10-

triazadib eirao [cd^asalen-11(10H)-cne 

A mixture of Example 211a (0.020 g, 0 J040 mmol) and paraformaldehyde (0.006 g, 

25 0201 mmcl) in tebahydrofuran (2 niL) at anb ient temperature under aigon was treated with 

a 1M solution of titanium tetrachloride (0.080 mL, 0.080 mmol). The reactionmixture 

suspensionwas stirred at ambient temperature fori hour arid then partitioned b etween etl^l 

acetate and satuiated s odiumb icadj onate. The aqueous layerwas extracted three times with 

ethyl acetate. The contined organic layers were washed with satuiated aqueous sodium 

30 chloride, dried over anhydrous magnesium sulfate, filtered and concentrated. The res idue was 

triturated with methanol to give the title compound (0.0026 g, 13 % yield). 'H NMR (500 

MHz, DMSO-^)5 11.83(s, IH),7.92 (s, IH), 764(s, IH),7.46-729(m, 3H), 5.71 (s, 

2H1 5.49 - 4.66 (m. 2H), 4 56 (s, 2H). 3.57 (s, 3H1 3.51 (s, 6H), 3.45 (s, 3H), 2.96 (s, 3H). 

MS (ESI+) mfe 510.3 (M+H)L. 
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Example 212 

4-(4-ammiocycliohexyl)- 10-metl^l-7-((methylsuffonyl)methyl)-3;4-dil^dio- IH-1,4,10-

triasadib eirao [cd^]aEulenr11(10H)-oiije 

A mixture of Example 196 (0 240 g, 0.444 mmol) in dichloionietharie (10 mL) was 

5 treated excess with trifluoiDacetic acid (1 mL) and s tiired at anfc ient temperature for 6 hours. 

Hie reaction mixture was concentiated and dried under vacuum to afford a solid res idue 

which was partitioned between satuiated sodium caib onate solution and ethyl acetate. Hie 

aqueous phase was extracted twice more with ethyl acetate and twice with dicWoiumethane. 

HE combined organic extracts were dried with magnesium sulfate and concentrated. HE 

10 residue was triturated with etl^l acetate and filtered to give the title compound (0D066 g, 

0 JO 15 mmcl, 45 % yield).1H NMR (501 MHz, DMS 0-4) 5 11.80 (b s, 1H). 7.68 (s, 1H). 

751 -7.45 (m, IH), 7.27 - 7.09 (m, 3H), 4.44 -439 (m. 2H), 4.18 (s, 2H), 3.10 (bs, 2H), 

361 (s, 3H), 2.90 (s, 3HX 2.82 -2.42 (m, 2H), 168 -1.45 (m, 4H), 1.36 - 1.17 (m, 3HX 0.88 

- 0.81 (ni, IH). MS (ES 1+) m/z 440.8 (M+H)L. 

15 Example 213 

4-(3^-difluciiop(yiidin-2-yl)-l 0-methyl-7-((nEtl^rl5ulfcii^rl)metl^rl)-3J4-dihydiD-l H-1,4,10-

triasadib eirao [cd^asalen-11(10H)-onje 

Example 213a 

4-(2-((3^Sdifiuarapyridin-2-yl)aininD)-5-((methyl5ulfonyl)methyl)phei^,l)-6-nie,tl^Fl-l-to;yl-

20 lH-pyTtioLo[2,3-c]pyridiii-7(6H)-otie 

Example 207a, 2-bromD-3,5-difluoiDpyTidine (0.245 g, 1263 mmol), 

dracetoxypalladium(0D32 g, 0.143 mmol), dicyTdDhexy^^'^'-triisopicpyl-tljl'-biphei^l]-

2-yl)phosphime (0.137 g, 0.287 mmol) and cesium caibonate (0 374 g, 1.148 mmol) were 

cortb ined in a 20-mL micrcwave vial equipped with a magnetic stiib ar. Toluene (4.4 mL) 

25 and fert-butancl (1.1 mL)weie added and the reaction mixture was reacted in a Biotage 

microwave reactor at 160 *C for 1 hour. Hie reactionmixtuie was cooled to airfcient 

teirperaiure, diluted with ethyl acetate and water and filtered through a plastic flitted funnel 

to remove the Pd solids. The filtrate was poured into a separately funnel and the layeis were 

separated. Hue organic layerwas was hed with water and saturated aqueous s odium chloride, 

30 dned ovtr ard^dious magnesium sulfate, filtered and concentrated. The residue was puiified 

b y flash chromatography (s ilica gel, 0-70 % ethyl acetate in dichlaroinethane) to give 0.229 g 

(71 %) of the title compound. 

Ex ample 213b 
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4-(2-((3J5-difluoiDpyTidirb-2-yl)amiiiD)-5-((metl^rl5ulfbi^rl)iiietlyl)phenyI)-6-methyl-lH-

pyrin lo[2^-c]pyiidin-7(6H)-oiie 

To Example 213a (0.2129 g, 0.356 mmol) in tetral^drofuraii (S niL) was added 

tetrabutydammoniiim fluoride (0 28 g, 1.07 mmol). The reaction mixture was heated at 60 *C 

5 for 45 miiutes, cooled to anb ient tempeiatuie, partitioned b etween ethyl acetate and watei; 

washed with satuiated aqueous sodium chloride, dried over anhydious magnesium sulfate, 

filteied, and concentrated. Hie res idue was puiified by flash chromatography (silica gel, 0-8 

% methanol in dichlaramethane) to give the title compound as a mixture. It was further 

puiified by flash chromatography (silica gel, 40-75 % etl^l acetate in dichlaramethane with 

10 2 A % methanol as an additive) to give 0.116 g (73 %) of the title compound. 

Example 213c 

4-(3,5-difluoiDpyiidin-2-yl)-l 0-methyl-7-((metl^lsulfbi^l)methyl)-3,4-dihydiD-l H-1,4,10-

tiiazadib eirao [cd^azuleiv 11(10H)-cne 

To a 5-mL rrricravave vial equipped with a magnetic stiib ar was added Example 213b 

15 (0.116 g, 0261 mmol), paiaformaldel^de (0.024 g, 0.783 mmolX and acetic acid (4.5 mL). 

Hie vial was capped and heated at 75 *C for 50 minutes. The reaction mixture was cooled to 

ambient temperature, concentrated under vacuum, diluted with 1,4-diaxane (6 mL), treated 

with s odium hydroxide sohitian (4 M aqueous, 1.3 riiL, 5.22 mmcl) and heated at 75 *C for 1 

hour. The reaction mixture was cooled to ambient temperature, concentrated under vacuum, 

20 slurried in water and neutralized with hyd ID chlo nc acid solution (2 N aqueous). Hie solid 

was collected b y filtration and nnsed with additianal water (20 mL). Hie solid was purified 

b y reveis e phase HPLC (C18, acetonitnla/water (0.1% TFA), 10-70 %) to provide 0.09 g (61 

%) of the title compound as the TFA salt. 'H NMR (500 MHz, DMS 0-4) 6 11.87 (s, 1 H), 

8J06 (d, 7=1.83 H^ 1 H), 7S3 (s, 1 HI 7.67 (s, 1 H), 7.59 (m, 1 H), 7.29 (d, 7=7.93 Hz. 1 H), 

25 725 (d, 7=1.53 R-z, 1 H), 7.13 (d, 7=8.24 Hz, 1 H), 5.95 (s, 1 H), 4.52 (s, 2 H), 4.20 (s, 1 H), 

362 (s, 3 H), 2.96 (s, 3 H). MS (ESI+) m/z457.1 (M+H)V 

Example 214 

4-(^4-difluoiDphenyl)- 10-metl^rl-7-((methylsulfonyl)metlyl)-3-phei^rl-3;4-dihydro- 1H-

1,4,10-tiiasdibenzo[cd,f]azulen-l 1( 10H)-one 

30 Example 12d (66 5 mg, 0.150 mmol) and b enzaldehyde (0.076 mL, 0.75 mmol) were 

coirb ined in tetrahydrofiiian (2 mL). To this suspensionwas added 1M titairiuir0V) chloiide 

in toluene (0300 mL, 0300 mmol). The reaction mixtuie was stirred at ambient temperature 

for 72 houis, and partitioned with ethyl acetate and water. The organic layerwas was hed with 
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saturated aqueous sodium chloride, dried with anl^dnous sodium sulfate, filtered, arid 

concentrated. The residue was puiified b y flas h chromatograply (s ilica gel, 2-4 % methanol 

in d ic lilo 10 nt thane) to provide the title compound (65 mg, 82 %). 'H NMR (500 MHz, 

DMSO-L&) 5 12.04 (d, /= 2.0 Hz, IHX 7.71 (d,/ = 1.8 Hz, IH), 768 (s, IH), 728 (d, 7=26 

5 Ha, IH), 7.18 -7DO (m. 7H), 6.89 -6.79 (m, 3HX 6.47 (s, IH), 4.39 - 4.29 (m, 2HX 3.66 (s, 

3HX 2.70 (s, 3H). MS (ESI+) m/z532(M+H)L. 

Example 215 

(R) -4 -l' 2,4 - difluo 10 phe ir^l'h 1 0- nt thyl- 7- ((me fi^lsulfo wl'trne thyl)- 3 -p It nyl- 3,4- d ihydio- 1H-

1,4,10-triasdibenzo[cd,f]azLilen-l 1( 10H)-one 

10 The product from Example 214 was purified b y chital clnumatoglaphy on a (S ^) 

WHELK-0 1 column (21 x 250 mm, 5 micronX eluting with a 4:6 mixture of 0.1 % 

diethylamirie in methanol/carbon dioxide. Fractions of the fie t eluted enantiomerwas 

collected and concentrated. The compound is elated was randomly assigned as (R) 

enantiomer. "H NMR (500 MHz, DMS O-dj) 5 12.04 (d, / = 2.0 Hz, IH), 7.71 (d, J= 1.8 Hz, 

15 IHX 7.68 (s, 1H), 7.28 (d, /= 2.6 Hz, IHX 7.18 -7DO (m, 7H), 6.89 -6.79 (m, 3H), 6.47 (s, 

1 HX 4.39 - 4.29 (m. 2H), 3 66 (s, 3HX 2.70 (s, 3H). MS (ES 1+) m/z 532 (M+H)L. 

Example 216 

(S )-4-(^4-difluo rop he riyl)-l 0-methyl-7-((metl^l5ulfbr^l)methyi)-3-phenyl-3,4-dihydio-l H-

1,4,10-triasdibenzo[cd,f]azulen-l 1( 10H)-one 

20 The product from Example 214 was purified b y chiial chromatogiapl^ on a (S ,S) 

WHELK-0 1 column (21 x 250 mm, 5 micronX eluting with a 4:6 mixture of 0.1 % 

dietl^lamine in methanol/caibo 11 dioxide. Fractions of the second eluted enantiomer was 

collected and concentrated. The compound is olated was randomly assigned as (S) 

enantiomer. 1H NMR (500 MHz; DMS 0-d£ 5 12 D4 (d, /= 2 D Hz; IH), 7.71 (d, / = 1.8 Hz, 

25 IHX 7.68 (s, 1H), 7.28 (d,/= 2.6Hz, IHX 7.18-7D0(m. 7H),6.89-6.79(m, 3H), 6.47 (s, 

1 HX 4.39 - 4.29 (m, 2H), 3 66 (s, 3HX 2.70 (s, 3H). MS (ES 1+) m/z 532 (M+H)L. 

Example 217 

4-(2,4-difiuorophenyl)- 10-metl^l-7-((methylsulfonyl)methyl)-3-(naphthalen-l -yl)-3,4-

dil^dro-1 H-1,4,10-tnazadib errao [cd^]amulen-11(10H)-one 

30 Example 12d (0.06 g, 0.135 mmol) and 1-naphthaldel^de (0.148 niL, 1.082 mmol) 

were cortb ined in tetrahydrofuran (1353 mL) under nitrogen and treated with 1M 

titaniumfl Y) chloride in toluene (1.082 mL, 1.082 mmol). The reaction mixture was heated at 

70 X for 24 hours, cooled to anbient temperature, and partitioned between ethyl acetate and 

water. The organic layerwas washed with saturated aqueous sodium clilonde, dried over 
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anlydrous sodium sulfate, filtered, and concentrated. Puiificationby chromatogiaply (silica 

gel, 1-5 % methanol indichloiDmethane) afforded the title compound (0.015 g, 19 %). 'H 

NMR (400 MHz. DMSO-t^ & 1207 (s, IH), 8.75 (d, J = 8.85 Hz, IH), 7.86 (d, J = 7.93 Hz, 

IHX 7.69 - 7.75 (m, 3H), 761 (d, J = 8.54 Rz, IH), 7.55 (1, J = 7.32 HE, IH), 7.38 (d, J = 

5 153 Hz, IHX 7.24 (d, J= 2.44 Hz, IH), 7.11 - 7.19 (m, IH), 6.98 ft J = 7.63 Rz, IH), 6.65 -

6.73 (m, 2H), 6.60 (d, J = 7.02 Hz, IH), 6.37 - 6.45 (m, IH), 630 (d, J = 7.93 Hz, IH), 4.20 -

4 34 (m, 2H), 3.66 (s, 3H), 2 59 (s, 3H). MS (ES 1+) m/z 582 (M+H)'. 

Example 218 

4-(2,4-difluarqphenyrl)-(3^3-1H-i)-10-met%l-7-((mertl^lsulforyl)metl^l)-3,4-dihydro-l H-

10 1,4,10-tiiasdibenzo[cd,f]azLiljen-l 1( 10H)-one 

Example 218 was prepared according to the procedure us ed for the preparation of 
Example 82, sub stituting formaldel^de-^ fbrmjett^H-axobutariDate, to provide the title 

compound as a yellow s olid (0.0352 g, 62 % yield). "H NMR (500 MHz, DMS 0-4) 5 11.85 

(s, IH), 736 (d, J = 2.0 Hz, IHX 7.67 (s, IHX 7.27 (dd, J = 8.1, 2.0 Hz, IH), 7.18 (d, J = 2.5 

15 Hz, IH), 7D8 (ddd, J = 12.4,9D, 3.1 Hz, IH), 7.03 (d, J = 8.1 Hz, IH), 6.80 - 6.88 (m, IHX 

6.76 (td, J = 9.4, 5.9 Hz, IH), 450(bs, 2H), 3.63 (s, 3H), 2.96 (s, 3H). MS (ES 1+) m/z 458.1 

(M+H)\ 

Example 219 

4-(2,4-dinuorqphei^rl)-10-methyl-7-((metl^rlsulfbi^rl)metl^rl)-3-njeqpentyl-3,4-dihydiD-lH-

20 1,4,10-tiiasdibenzo[cd,f]azLiljen-l 1(10H)-one 

Example 12d (0.06 g, 0.135 mmol) and 3,3-dimetlyIbutyraldehyde (0D81 g, 0.812 

mmol) were cont ined in tetrahydrofuran (1 353 mL) under nitrogen and treated drop-wise 

with 1M titanium(I V) chloride in toluene (0 312 niL, 0312 mmcl). The reaction mixture was 
stirred for 2 hours at 60 X, cooled to anbient temperature, and partitioned b etween ethyl 

25 acetate and water. The organic layer was was hed with saturated aqueous s odium chloride, 

dned o\^r ard^dious sodium sulfate, filtered and concentrated. Ririficationby 

chromatography (silicagel, 30-60 % of 3:1 ethyl acetate/ethanol in heptanes) afforded the 

title compound (0.010 g, 14 %).1H NMR (400 MHz, DMS 0-^d) 6 11.81 (s, IH), 7.91 (d, J = 

153 Hz, IHX 7.68 (s, IHX 7.25 (dd, J = 8.09, 1.68 Hz, IH), 7.16 (d, J = 2.44 Rz, IH), 7.06 -

30 7.13 (m, IH), 6.98 (d, J = 7.93 Hz. IH), 6.73 - 6.80 (m, IH), 653 - 6.60 (m, IH), 5.19 (dd, J 

= 732, 4.88 Rz, IH), 4.45 - 4.56 (m, 2H), 3.63 (s, 3HX 2.94 (s, 3HX 1.67 (dd, J = 13.73; 4.88 

Hz, 1H), 1.20 (dd, J = 13.73,7 63 Hz, 1 HX 0.89 (s, 9H). MS (ES 1+) m/z 526 (M+H)L. 

Example 220 
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4-(2,4-difluoiDpheryl)- 10-metl^l-7-((metl^lsulfoi^rl)metl^rl)-3-((l -axoisoiridalm.-2-

yl)methyl)-3;4-dil^dro- IH-1,4,10-tria^dibenzo[cd,f]azulen-l 1( 10H)-one 

Example 220a 

2-(^2-dimethDxy^tl^l)i5oindolinT1 -one 

5 A 5 niL microwave tube was charged withiscdndolin-1 -one (0.2544 g, 1.911 mmol), 

cesium caib onate (1.245 g, 3.82 mmol) and N-met^l-2-pyrrolijdinane (9.55 mL) to give a 

colorless solution. BmmDacetaldehyde dimethyl acetal (1.125 mL, 9.55 mmol) was added. 

Tit tube was sealed, and the reaction mixture was heated in a Biotage Creator at 160 X for 
60 minutes fixed hold time. The reaction mixture was partitioned between etl^l acetate arid 

10 water. Hie organic layerwas washed with saturated aqueous sodium chloride, dned over 

anhydrous magnesium sulfate, filtered, and concentrated. The reaction mixture was purified 

b y flas h chromatography (20-70 % ethyl acetate :heptane) to provide ab rown oil (0.179 g, 42 

% yield). 

Example 220b 

15 4-(2,4-difluoiDphei^rl)- 10-metlyl-7-((mietl^rlsulfor^rl)metl^rl)-3-((l -axoisoindolin-2-

yl)methyl)-3,4-dil^dro- IH-1,4,10-triasdibenzo[cd,f]azulen-l 1( 10H)-one 

Example 220b was prepared according to the procedure used for the preparation of 

Example 82, substituting Example 220a for methyl 4-axdbutanoate, to provide the title 

compound as a white solid (0.0169 g, 29 % yield). 1H NMR (400 MH^ DMS 0-d$ 5 1134 

20 (m, IH), 7.91 (d, J = 2.0Hz, IH), 7.75 (s, IH), 7.51 -766(m, 3H), 7.47(t, J = 6.7 Hz, IH), 
7.18 - 7.28 (m, 2H), 7.12 (ddd, J = 11.9, 8.9, 3.0 Hz, IH), 6 96 (ddd, J = 179,11.7,5.4 Hz, 

3H1 5.46 (dd, J = 9.5, 5.8 Hz, IH), 453 (d, J = 15.7 Uz, 2H), 4.46 (d, J = 13.7 Hz, IH), 4.17 

- 4.26 (m, 1 HI 3.89 (dd, J = 13.4,5.7 Hz, 1H). 3.66 (s, 3H), 3.34 - 3.44 (m, 1H), 2.97 (s, 3H). 

MS (ESI-)m/z5992 (M-H)L. 

25 Example 221 

4-(^4-difluorophenyl)-3-(2,6-dimethDxyphenyl)-10-metl^l-7-((melhylsulfonyl)methyl)-3;4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]amulen-11(10H)-caie 

Example 12d (53 2 mg, 0.120 mmol) and 2j6-dimethox^> eiraaldehyde (100 mg, 0.600 

mmol)were contined in tetral^drofuran(l mL). To this suspensionwas added 1M 

30 titariiumfl V) chloride in toluene (0.240 mL, 0.240 mmol). The reaction mixture was heated at 

60 X for 24 hours, cooled to antient temperature, and partitioned with ethyl acetate and 

water. The organic layerwas washed with saturated aqueous sodium chloride, dried with 
anhydrous sodium sulfate, filtered, and concentrated. The residue was purified by flash 

chromatography (s ilica gel, 2-4 Vo methanol indichloiDinethane) to provide the title 
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confound(8mg, 11 % yieLi).1H HME (400 MHz,DMS0-4) 5 11.62 (d,/= 2.0 Hz, IHX 

7.76 (d, /= 1& Rz, IH), 7.69 (s, IH), 7.16 - 6.73 (m, 7HX 6.60 - 6.34 (m, 3HX 4.52 -430 

(m. 2H), 3.65 (s, 3(H), 332 (s, 6H), 2J85 (s, 3H). MS (ESI+) m/z592 (M+H)1. 

Example 222 

5 4-(2,4-difhiorophenyl)-3-(3,5-dimethDxyphenyl)- 10-metl^l-7-((mgthylsulfcnyl)methyl)-3,4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^azulerv 11(1 OH)-one 

Example 222 was prepared according to the procedure us ed for the preparation of 

Example 221, substituting 3^5-dimethoxybenzaldehyde for ^6-dimethoxybenzaldel^ide, to 
provide the title con^ouri! (39 ng, 55 %). "H HME (400 MHz, DMS 0-4) 5 12.02 (s, IH), 

10 7.74 (d, /= 18 Rz. IH), 7.69 (s, IH), 7.26 (d, /= 1.7 Hz, IHX 7.19 -7.04 (m. 2HX 6.96 -

6 J8 1 (in, 3H), 6.34 (s, IH), 6 27 - 6.18 (in, 3H), 4.46 - 4.31 (m, 2HX 3.66 (s, 3HX 3.56 (s, 

6HX 2.75 (s, 3H). MS (ESI+) m/z592(M+H)L. 

Example 223 

3-(3,Sdi-tert-butylpher^rl)-4-(2,4-difluQrophenyi)-10-mjetl^rl-7-((rtiethyl5ulfonyl)methyi)-

15 3^4-dilydro- IH-1,4,10-tiiazadibenzo[cd,f]azLilen-11(10H)-one 

Example 223 was prepared according to the procedure us ed for the preparation of 

Example 221, substituting 3^5-di-tert-butylbeiEaldehyde for ^6-dimethoxybenzaldehyde, to 

provide the title con^ouri! (60 ng, 78 %).1H HME (400 MHz, DMS 0-4) 5 11.99 (d, / = 

18 Rz, IH), 7.70 - 7.64 (m, 2HX 7.29 (d, / = 2.4 Hz, IH), 7.18 - 7 J09 (m, IH), 7.07 - 6.99 

20 (m, 2H), 6.96 (s, 2H), 6 92 - 6.82 (m, 2H), 6.75 (d, / = 8.1 Hz, 1 HX 6.44 (s, 1 HX 4.41 - 4.22 
(m, 2H), 3.66 (s, 3H), 2 64 (s, 3H), 1 JOS (s, 18H). MS (ES 1+) m/z 644 (M+ H)L. 

Example 224 

methyl (4-(l 0-methyl-7-((metl^rlsulfbr^rl)metl^rl)-l 1-oxo-10,11 -dil^dio-1 H-1,4,10-

triazadib errao[cd,f]aEulen-4(3H)-yl)cyclohexyl)caib amate 

25 A mixture of Example 212 (0.065 g, 0.148 mmol) and H,H-diisopropylethylamine 

(0.103 mL, 0.590 mmol) in dimeti^lfbrmamide (5 mL) under aigon at antient temperature 

was treated with drqpwise addition of metlyl chloroformate (0 JO 12 mL, 0.148 mmol). The 

re action mixture was stiired 2 hours at antient temperature arid then partitioned between 

aqueous ammonium chloride s ohition and etlyl acetate. "Hie oiganic layer was washed with 

30 saturated aqueous s odium chloride, diied over aiihydtcus magnesium sulfate, filtered and 

concentrated to afford the title compound (0.050 g, 0.100 mmol, 68 % yield). 1H HME (400 

MHz, DMS0-4) 5 11.43 (s, IH), 7.70 -7.65 (m, 1 Hi, 7.49 - 7.43 (m, 1 HX 7.28 —7.14 (m, 
2HX 7.G9 (s, 1H), 6.60 (s, 0.5HX 6.37 (d, / = 7.0 HE, 0,5H), 4.43 - 4.37 (m. 2H), 4.19 (s, 2H), 
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361 (S, 3H), 3.54 - 3.44 (m, 3H), 3.42 - 3.10 (m, 1H), 2.89 (s, 3H), 2.85 - 2.66 (m, 1 HX 1.74 

-1.45(m, 4H), 1.39-1.18 (m,3HX 1.04-0.94 (m, IH). MS (ESI+) m/z499.1 (M+H)'. 

Example 225 

methyl ((trans)-4-(10-methyl-7-((methyl5ulfonyl)methyi)-l l-oxo-10,ll-dihydio-lH-l,4,10-

5 triasa)dibeiEo[cd7f]aHalen-4(3H)-yl)cycloliexyl)caibamate 

The geometric isameis of Example 224 were sepaiated on reveE e phase HPLC (CIS, 

CHjCHAvater (0.1 % TFA), 5-40 "A gradient). Fractions of the first eluted is omer was 

collected and concentrated to provide the title compound (0.008 g, 0.016 mmcJ, 11 % yield). 
1H HMR (400 MHz, DMS 0-dt) fi 11.49 (s, IH), 7.71 (d, /= 1.7 Hz, 1 HX 7.49 (s, IH), 7.28 -

10 7.18 (m. 2H), 7.13 (d, /= 2.5 Hz, IHX 6-38 (s, IH), 4.41 (s, 2H), 4.25 (s, 2H), 3.61 (s, 3H), 

3.47 (s, 3H), 3 21 - 3.11 (m, IH), 2.89 (s, 3H), 2.79 - 2.71 (m, IH), 1.75 - 1.58 (m, 4HX 1.39 

-1.25 (m. 3H), 1.02 - 0.94 (m, 1H). MS (ES 1+) m/z 499.1 (M+H)'. 

Example 226 

methyl ((cis )-4-( 10-mettyl-7-((methylsulfonyl)metl^rl)-11 -OXD- 10,1l-dihydio- IH-1,4,10-

15 tnazadibeiEo[cd,f]aEulen-4(3H)-yl)cyclohexyl)caibamate 

The geometric isomeE of Example 224 weie separated on reveis e phase HPLC (CIS, 

CHiCHAvater(0.1 % TFA), 5-40 % gradient). Fractions of the second eluted isomer was 

collected and concentrated to provide the title compound (0.0046 g, 0.009 mmol, 6 % yield). 
1H HMR (400 MHz, DMS 0^d) 5 11.47 (s, IH), 7 69 (d, /= 1.7 Hz, 1 HX 7.49 (s, IH), 7.30 -

20 7 23 (m, 2H), 7.11 (d, /= 2.5 Hz, 1 HX 6.60 (s, IH), 4.42 (s, 2H), 4.23 (s, 2H), 3.61 (s, 3H), 
351 (s, 3H), 2.89 (s, 3HX 2.87 -2.79 (m, 2H), 1.72 -1.26 (m, 8H). MS (ES 1+) mfe 499.1 

(M+H)'. 

Example 227 

2-(2-(4-(2,4-difiuorophenyl)-l 0-methyl-7-((metl^lsuliibnyl)methyl)-l l-oxo-3,4,10,11-

25 tetrahydio- IH-1,4,10-triazadib errao [cd^]azilen-3-yl)ethyl)isoiiidQline-l ,3-dione 

Example 12d (0.06 g, 0.135 mmol) and 3-(l ,3-dioxoisaiiijdoliiv2-yl)picpanal (0 D82 

g, 0.406 mmcl) were combined in tetrahydrofuran (1.353 mL) under nitrogen and treated 

drop-wise with 1M titanium(IV) chloride in toluene (0.406 mL, 0.406 mmol). The reaction 

mixture was stiired for 18 hours at 6001C, cooled to aiifc ient temperature, and partitioned 

30 b etween ethyl acetate and water. The organic layer was was hed with s aturated ajqueous 

sodium chloride, dried ovei anhydrous sodium sulfate, filtered and concentrated. Unification 

by reveise phase HPLC (CIS, CH^CHAvater (0.1 "A TEA), 0-100 "A gradient) provided the 

title compound. (0.018 g, 21 %). 'H HMR (500 MHz, DMSO-^ 6 1194 (d, J = 2.14 Hz, 
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1H1 7.88 (d, J = 153 Hz, IH), 7.80 - 7S0 (ni, 4H), 7.72 (s, IH), 7.31 (d, J = 2.75 Hz, 1H), 

728 (dd, J = 809, 1.98 Hz, IH), 7.02 - 7.10 (m, 2H), 0.77 - 6.83 (m, IH), 0.05 - 6.12 (m, 

1H1 5.06 - 5.11 Cm IH), 4.40 - 4.57Cm,2H), 3.70 - 3.79(m. 1H),3J05 CS, 3H), 354-3.63 

Cm. IH), 2.95 Cs, 3H), 197 - 2.07 (m, 1H1 1.62 Cdd, J= 13.12, 5.19 Hz, IH). MS CESI+)m/z 

5 629 CM+H)L. 

Example 228 

4-(2,4-difTuorqpher^l)-l(^methyi-7-CCmet]^l5ulfoi^rl)metl^rl)-3-Ctetrahydro-2H-pyTan4-yl)-

3^4-dil^dio- IH-1,4,10-triazadibenzo[cd,f]azulen-llfl OH)-one 
Example 12d C0.05 g, 0.113 mmol) and tetral^JropyTan-4-caibaldehyide (1QJQ04 g, 

10 0 564 mmol) were combined in tetrahydiDfuran (1.127 niL) under nitrogen and treated drop-

wise with 1M titanium (IV) chloride in toluene C0.248 mL, 0 248 mmol). Hie reaction 

mixture was stirred for 24 hours at 00 *C, cooled to antient temperature and partitioned 

b etween ethyl acetate and water. The organic layer was wa hed with s aturated aqueous 

sodium chloride, dried over anhydrous sodium sulfate, filtered and concentrated. Rinfication 

15 by chromatograpl^ C5^^ 30-00 % of 3:1 etl^lacetate/ethanol in heptanes) afforded the 

title compound C0.028 g, 45 %). "H NMR C400 MHz, DMSO-^d) 6 11.88 Cd, J = 1.22 Hz, 

1H1 7.89 Cd, J = 1 S3 Hz, IH). 7.08 Cs, IH). 7.25 Cdd, J = 8.24,1.83 HE, IH), 7D2 - 7.12 Cm, 

3H), 0.72 - 685 Cm. 2H), 4J08 Cd, J = 9.40 H^ IH), 4.49 Cq, J = 13.73 Hz, 2H), 333 (d, J = 

11.00 H^ IH), 3.72 Cd, J = 9.77 Hz, IH), 3.04 Cs, 3H), 2.91 Cs, 3H), 2.81 - 2.98 Cm, 2H), 1.97 

20 - 2.02 Cm, 1 HI 1.48 -1J0O Cm, IH), 132 ft J = 8.70 Hz, 2H), 1J03 Cd, J = 9.10 Hz, IH). MS 

CESI+) m/z 540 CM+H)1'. 

Example 229 

ben^l (2-C4-C2,4-di£luQrophenyl)- 10-metl^l-7-CCmethylsulfonyl)methyl)-11 -OMO-3,4, 10,11-
tetrahydro-1 H-1,4,10-triazadib enzo[cd,f]azulen-3-yl)ethyl)carbamate 

25 Example 12dC0.05 g, 0.113 mmol) and 3-[j^enzyloMycaibonyi)amino]-l-prapanal 

CO.070 g, 0 338 mmcl) were combined in tetrahydrofuran C1.127 mL) under nitrogen and 

treated drcp-wis e with 1M titanium CIV) chloride in toluene CO 248 niL, 0.248 mmol). "Hue 

reaction mixture was stirred for 24 hours at 00 4 C, cooled to ant ierit temperature arid 

partitioned b etween eti^l acetate and water. The organic layerwas washed with saturated 

30 aqueous sodium chloride, dried over anhydrous sodium sulfate, filtered and concentrated. 

Ratification by chromatography Csilica gel, 30-00 % of 3:1 ethyl acetate/ethanol in heptanes) 

afforded the title conpound (0.012 g, 17 %).1H HMR C500 MH^ DMS 0-rftf) 5 11.88 Cs, IH), 

7 S3 Cd, J = 1.83 H^ IH), 7.08 Cs, IH), 7.28 - 7.42 Cm, 0H), 7.23 Cd, J = 7 93 Hz, 1H), 721 
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(d, J = 2.44 IH), 7.OS (dd, J = 12.66, 9.61 Hz, IH), 6.95 (d, J = 7.93 Hz, IH), 6.S1 (d, J = 

7J02 Hz, 2HX 5.06 (dd, J = 9.16, 5.49 H^ IH), 5.03 (s, 2H) 4.40 - 4.54 (m, 2HX 3.64 (s, 3HX 

3J03 - 3.09 (m, 2HX 2.93 (s,3H), 1.80- 1.92 (m. IH), 1.30 - 1.39 (m. 1H).MS (ESI+)m/z 

633 (M+H)L. 

5 Example 230 

3-([l ,1 '-b iphe nyl] -2 -yl) -4 -( 2,4 -d liluo io phenyl V10 -ms thyl- 7- (( methyls ulfonyl) met hyl)- 3,4 -

dil^dio-1 H-1,4,10-tnazadib eirao [cd^]amalen-11(10H)-one 

Example 230 was prepared according to the procedure us ed for the preparation of 
Example 221, substituting [l,r-biphenyl]-2-caibaldel^de fbr2,6-dimethoxyberraaldel^de 

10 arid 4S hours for the reajction time instead of24 hours, to provide the title compound (11 mg, 

15 %).1H NMR (500 MHz, DMSO-^) 5 12.00 (d, /= 2.3 Hz, IHX 7.79 (d,/= 1.9 Hz, IH), 

7.72 (s, IH), 764 (d, /= 7.1 Hz, 2H), 7.52 (1, /= 75 Hz. 2H), 7.46 (d, J= 7.3 HE, IHX 7.30 

(s, IH), 7.15 -7.04 (m, 3H), 6.S1 - 6.5S (m, 5HX 6.53 - 6.45 (m, IHX 600 -535 (m, IH), 

4.48 - 4.34 (m, 2H), 3.64 (s, 3H), 2.73 (s, 3H). MS (ES 1+) m/z 60S (M+H)L. 

15 Example 231 

4-(2,4-difkorophenyl)-10-metl^rl-7-((methyl5ulfonyl)methyi)-3-(quiiiDlinrS-yi)-3,4-dil^dio-

1 H-1,4,10-tnazadib eirao [cd^azalen-11 (10H)-one 

Example 12d(532 mg, 0.120 mmol) and quinoline-3-caibaldehyde (94.0 mg, 0.600 

mmol)were contined in tetral^drofuian(l mL). To this suspensionwas added 1M titanium 

20 (IV) chloride in toluene (0.240 mL, 0.240 mmol). The reaction mbttuiewas heated at 60 * for 
48 hours, cooled, diluted withwater, the pH adjusted to 7 by the addition of satuiated 

aqueous sodiumbicaibonate, and extracted with ethyl acetate. HE organic layerwas washed 

with s aturated aqueous s odium chloride, dried with anl^dious sodium sulfate, filtered, and 

concentrated. The residue was puiified b y flas h chromatography (s ilica gel, 2-4 % methanol 

25 in dichloiomethane) to provide the title compound (14 mg, 20 %). 1H NMR (500 MHz, 

DMSO-<£)5 12.02 (s, IH), 9.14 (dd,/= 4.2,1.7 Rz. IH), S.34 (dd,/= S.3,1.7 Hz, 1H),S.21 

(td, /= 9.6, 6.2 Hz, IHX 7.77 -768 (m, 4H), 762 (dd, /= 3.3, 4.2 Hz, IH), 729 (d, /= 2.1 

Hz, 1H), 7 08 (t, / = 7.7 Hz, 1 HX 7.00 (td, J = 8.1,2 0 Hz, IH), 6.93 - 6.34 (m, 2HX 6.71 

(dd, / = 8.1,1.3 Hz, IH), 6 09 (d, /= 3.1 Hz, 1 HX 4.37 - 4.23 (m, 2HX 3.69 (s, 3HX 2.64 (s, 

30 3H). MS (ES 1+) m/z 533 (M+H)1. 

Example 232 

4-(2,4-dinuorqphei^l)-10-methyl-7-((metl^lsulfbi^l)met]^l)-3-(pyridin-2-yl)-3,4-dihydrD-
1 H-1,4,10-tnazadib eirao [cd^]anulen 11 (10H)-one 
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Example 12d (53 2 mg, 0-12 mmol) and picolinaldehyde (0 J057 mL, 0 60 mmol) weie 

corrtined intetral^drafuran(1 mL). To this suspensionwas added 1M titaniurr^IV) chloride 

in toluene (0 240 niL, 0.240 mmol). The mixture was heated at TO *C for 66 IIOUE, cooled, 

dilated with water, the pH adjusted to 7 by the addition of saturated aqueous sodium 

5 b icarb onate, and extracted with ethyl acetate. The organic layerwas washed with saturated 

aqueous sodium chloride, dried with anhydrous sodium sulfate, filtered, arid concentrated. 

The res idue was puiified by flash chromatography (silica gel, 2-4 % methanol in 

dichLoromethane) to provide the title compound (14 mg, 22%). 'H NMR (500 MHz, DMSO-

tffi) 5 12 D4 (d, /= 1B IH), S .54 - 8.49 (m, 1 HI 8.13 (td, / = 9.4,6.1 H^ IH), 7.68 (s, 

10 2HX 7.40 (td, / = 7.7, 1S Hz. IH), 7.31 (d, /= 2.5 Hz, IHX 7.15 -6.99 (m, 3H), 6.91 (dd, J 

= 83,1.9 Hz, IH), 6.67 (d,/= 7.9 Hz, IHX 6-61 (s, 1 HX 0.50 (d,/= 8.2 Hz, IH), 4.41 -

4 23 (m, 2H), 3.08 (s, 3H), 2 69 (s, 3H). MS (ES 1+) m/z 533 (M+H)L. 

Example 233 

10-metl^rl-7-((methylsulforyl)metl^rl)-4-( l-((2-( trims thykilyljethoxyjmetlyl)-1 H-mdasol-5-

15 yl)-3;4-dil^dro- IH-1,4,10-tria^dibenao[cd,f]azLLlen-l 1( 10H)-one 

Example 233a 

5-iodo- l-((2-(tTimethyi5ilyl)ethDxy)methyl)-1 H-iiidazole 

A mixture of 5-iodo- lH-indazole (1.02 g, 4.18 mmol) in tetrahydrofuran (20 rriL) at 0 

* C under argon was treated with sodium l^diide (00 % oil dispeis ion, 0.192 4.81 mmol). 

20 The reaction mixture was stirred at 0 for 15 miiutes. (2-

(chfoiDmethaxy)etl^rl)tiimetl^rlsilarE (0.707 g, 460 mmol) was added diopwise and the 

reaction mixture was stirred at ambient temperature for 17 hours. The reaction mixture was 

partitioned b etween water and ethyl acetate. The aqueous layerwas extracted with additional 

ethyl acetate twice. The contined organic layers were washed with saturated aqueous 

25 sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The 

residue was purified by chromatography on silica gel eluting with 10 % eti^l acetate in 

heptane to gi^ the title compound (0.933 g, 2.49 mmol, 60 % yield). 

Example 233b 

N-(2^b ramo-4-((methylsulfonyl)metl^rl)phenyi)- l-((2-(tnmetl^lsiLyl)ethaxy)methyl)- 1H-

30 indaEol-5-amine 

A mixture of Example 233a (0.520 g, 1389 mmol), Example 58g (0.367 g, 1.389 

mmolX cesium carbonate (0.905 g, 2.780 mmol), 4^-bis(diphenylphDsphino)-9,9-

dimethylxanthene (XantPhos) (0.161 g, 0 278 mmol), arid palladium(II)acetate (0.031 g, 

0.139 mmcl) in dioxane (20 mL) under aigon was heated in a sealed tub e in a micravave 
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reactor at 130 * C for 4 IIOUE . The reaction mixture was cooled to ant ient temperature and 

partitioned b etween saturated sodium chloride solution and ethyl acetate. HE aqueous layer 

was extracted with additional etl^l acetate. The contined oiganic layers weie dried over 

anhydrous magnesium sulfate, filtered, arid concentrated. The residue was purified by 

5 chromatography on silica gel eluting with 33 % ethyl acetate in heptane to give the title 

compound (0.170 g, 0.333 mmol, 34 % yield). 

Example 233c 

6- methy 1-4 -( 5- ((nt thylsu lib nyl) nt thy!) -2 -( (1 - ((2 -( trime thyls llylj e tho xy)me thyl)- 1H-

indaml-Syl)amirio)pheryl)-l H-pyirolo [2^-c]pyridin-7(6H)-one 

10 A mixture ofExample 233b (0.320 g, 0.627 mmol) and Example lf(0282 g, 0.658 

mmol) in dimethoxyethane (20 mL) arid methanol (10 mL) under atgonwas treated with 

cesium fluoride (0286 g, 1.880 mmol) arid palladium tetralas(tripherylphosphine) (0.72 g, 

0J063 mmcl). The reactionmixture was stirred at 75 *C for 2 IIOUE. The reactionmixture was 

cooled to ambient temperature and excess 5N sodium l^droxide solution (8 mL)was added. 

15 HE reaction mixture was stirred at ant ient temperature for 2 hours and then partitioned 

between aqueous ammonium chloride solution and ethyl acetate. The aqueous layerwas 

extracted with additional ethyl acetate twice. The combined oiganic layeE were was hed with 

saturated aqueous s odium chloride, dried over anhydrous magnesium sulfate, filtered, arid 

concentrated. The residue was punfiedby flash column chromatography on silica gel eluting 

20 with 1 % methanol in dichloiD me thane to afford the title compound (0 221 g, 0.381 mmol, 61 

% yield). 

Example 233d 

10 - nt thyl- 7- (( methylsulfo ryl)me thyl)- 4- (1 - ((2 -(trint thyls i lyl) e tho xy)me thy!}-1 H-indasol-5-

yl)-3,4-dihydro- IH-1,4,10-ttiasdibenao[cd,f]aHulen-l 1( 10H)-one 

25 A mixture of Example 233c (0.221 g, 0 383 mmcl) and paraformaldehyde (0.057 g, 

1913 mmcl) in tetrahydrofuran (10 mL) under argonwas treated with a 1M toluene s ohition 

of titanium tetrachloride (0.765 mL, 0.765 mmcl). The reaction mixture was stirred at 

ambient temperature for 3 IIOUE . The reaction mixture was quenched by the slow addition of 

excess saturated sodiumbicarbonate solution and partitioned betweenwater and etlyl acetate. 

30 The aqueous layerwas extracted with additional etiyl acetate followed by extractionwith 

dicMoiomethane. The contined oiganic layers were washed with saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, arid concentrated. The residue 

was purified b y flash column chromatography on silica gel eluting with 2 % methanol in 

dicWorDinethanje to afford the title compound (0.120 g, 0.203 mmcl, 53 % yield). 'H NMR 
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(300 MHz, DMS 0-dt) 5 11.79 (d, /= 2.4 Hz, 1 HI 7.91 (d, / = 1.3 Hz, IH), 7.74 (d, /= 0 5 

Hz, IH), 758 (s, 1H)L, 7-44 (dd, /= S.O, 1.9 Hz, IH), 7.34 (dd, /= 8.8, 4.0 Hz, 3H1 6.79 (dd, 

J= 9.2, 2.2 Hz, IH), 657 (d, 7= 2.0 Hz, IH), 5.52 (s, 2H), 4.67 (bs, 2HX 4.57 (s, 2H), 3.51 

(s, 3H), 3.41 -3.36 (m. 2H), 3.00 (s, 3H), 0.74 -0.68 (m, 2HX -0.15 —021 (m. 9H). MS 

5 (ESI-) m/z588.2 (M-H)". 

Example 234 

3-(4-(lH-imidazol-l-yl)phei^rl)-4-(2,4-difluarqphenyl)-10-metl^rl-7-

((me-ll^rlsiilJbi^rl)metl^rl)-3,4-diliydiD-l H-1,4,10-tnazadib errao [cd,f]azilert-11 (10H)-Qne 
Example 234 was prepared according to the procedure us ed for the preparation of 

10 Example 232, substituting 4-(lH-imidaEol-l-yl)berizaldel^ide for picclinaldehyde and 48 

houis for reaction time instead of 66 hours, to provide the title compound (8 mg, 11 %). 'H 

NMR (500 MHz, DMSO-JJ 5 1209 (s, IHX 8.11 (t,/ = 1.1 Ha, IHX 7.73 (d,/ = 1.8 Ha, 

1 HX 7.70 (s, 1H), 7.59 ft /= 13 HBJ IH), 7.41 (d, / = 8.7 Hz, 2HX 7.32 (d, / = 1.7 Hz, IH), 

724 -7.14 (m, 3H), 7.07 - 7.02 (m, 2H), 6.91 -6.80 (m, 3H), 650 (s, IH), 4.44 -427 (m, 

15 2H1 3.67 (s, 3H), 2.70 (s, 3H). MS (ESI+) m/z 398 (M+ H)*. 

Example 235 

4-(4-(2,4-difluoiDphenyl)- 10-metl^l-7-((methylsulfonyI)methyl)-11 -oxo-3,4,10,11 -

tetrahydro-1 H-1,4,10-triazadib enzo[cd,f]azulm-3-yl)benzanitnle 

Example 235 was prepared according to the procedure us ed for the preparation of 

20 Example 232, substituting 4-fom^rIbermiiitiile for picclinaldehyde arid 48 hours for reaction 
time instead of 66 hours, to provide the title compound (27 mg, 40 %). 'H HMR (500 MHz, 

DMSO-t^) 5 12.13(s, IH),7.71 (d, /= 9.8Hz,2HX 7.60 (d, /= 8.2Hz, 2H),737 -726 (m, 

3H1 7.23 -7.15 (m. IH), 7J05 (d, J= 82 Hz, IH), 6.90 - 6.78 (m, 3HX 6.54 (s, IH), 4.45 -

4 26 (m, 2H), 3.66 (s, 3H), 2.73 (s, 3H). MS (ES 1+) m/z 557 (M+H)L. 

25 Example 236 

4 42,4 -ii lflio io phe nyl)-10 - nt thyl- 7- (( melhyl5ulfonyl)me tliyl)- 3- (3- (pynd iiv 2- yl)p It nyl) -3,4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]amulen-11(10H)-one 

Example 236 was prepared according to the procedure us ed for the preparation of 

Example 232, substituting 3-(pyridm-2-yl)berEaldehyde for picolinaldel^de and 48 hours for 

30 reaction time instead of 66 hours, to provide the title compound (32 mg, 44 %). 'H NMR 

(500 MHz, DMSO-A) 5 12.07 (d, /= 2.3 Hz, IHX 8.61 -8.56 (m, IHX 7.85 -7.79 (m. 2H), 

7.76 -7.64 (m. 4H),7.34(d, /= 2.6Ha, IHX 7.32 -7.27 (m. IH),724 (t, /= 7.7Hz, IH), 

721 -7.13 (m, 2H), 7.03 (dd, /= 82,1.9 Hz, IH), 6.94 -6.81 (m, 3HX 6.57 (s, 1 HI 4.42 -

4 25 (m, 2H), 3.67 (s, 3H), 2 64 (s, 3H). MS (ES 1+) m/z 609 (M+H)L. 
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Example 237 

3-(4-(2,4-diflLLo jophei^l)- lO-metl^l-7-((methylsulf0r^I)metl^rl)-11 -oxo-3^4,10^ 11 -

tetral^dro-1 H-1,4, 10-triazadib enzo[cd,f]azulm-3-yl)benzanitrile 

Example 237 was prepared according to the procedure us ed for the preparation of 

5 Example 232, substituting 3-fc<rn^IbenzDriitrile for picclinaldehyde and 48 hours for reaction 

time instead of 66 hours, to provide the title compound (20 mg, 30 %). 'H NMR (300 MHz, 

DMSO-L£) 5 12.13 (s, IH), 7.73 (d, /= 1.8 Hz, IHX 7.71 (s, IH), 7.35 (d, /= 7.6 Hz, IH), 

7.47 _ 7.40 (m, 2H), 7.39 - 7.31 (m, 2HX 7.22 - 7.13 (m, IH), 7 J06 (dd, / = 8.2, 1.9 Hz, IH), 

693 -6.80 (m, 3H), 6.33 (s, IH), 4.46 -4.27 (m, 2H), 3.66 (s, 3H), 2.72 (s, 3H). MS (ESI+) 

10 m/z 557 (M+H)L. 

Example 238 

4-(2,4-difhiariophenyl)- 10-metl^l-7-((methylsulfanyl)methyl)-3-((2-oxopyndirir 1 (2H)-

yl)melhyl)-3^4-dil^dro- IH-1,4,10-ttiasdibenzo[cd,f]azalen-l 1( 10H)-one 

Example 238a 

15 l-(2,2-dimethDxyetl^rl)pyridin-2(lH)-one 

A 20 niL microwave tub e was charged with 2-hydroxypyndine (0.220 g, 2.313 

mmolX cesium carb anate (1.507 g, 4 63 mmol) and acetorutrile (11.57 mL) to give a white 

suspension Bromoacetaldehyde dimethyl acetal( 1.362 mL, 11.57 mmcl) was added. The 

tube was sealed, and the reaction mixture was heated in a Biotage Creator at 120 X for 30 

20 miiutes fixed hold time. The reaction mixture was partitioned between ethyl acetate arid 

water. The organic layerwas washed with saturated aqueous sodium chloride, dried over 

anhydrous magnesium sulfate, filtered, and concentrated. Tit reaction mixture was purified 

by flashchnomatograpl^ (0-5 % methanol:dichloiDmethaiie) to provide the title compound 

(0.210 g, 50% yield). 

25 Example 238b 

4-(^4-diflucnophenyl)- 10-mettyl-7-((methyisulfcnyl)methyl)-3-((2-oxopyndin 1 (2H)-

yl)methyl)-3j,4-dil^dro- IH-1,4,10-ttia^dibenzo[cd,f]azulen-l 1( 10H)-one 

Example 238b was prepared according to the procedure used for the preparatian of 

Example 82, substituting Example 238a for methyl 4-c<xdbutanDate, to provide the title 

30 compound as a white solid (0.0884 g, 55 % yield). 1H NMR (500 MH^ DMS 0-d$ 5 11 S3 -

11.93 (m, 1 HX 7.39 (d, J = 2.0 Hz, IH), 7.74 (s, IH), 7.72 - 7.63 (m, 1H), 7.43 (ddd, J = 3.9, 

6.7,2.1 Hz, IHX 7.21 (dd, J = 3.2, 2.0 Hz, IH), 7J00 - 7.11 (m, 2H), 6.32 - 6.39 (m, 2H), 667 

(d, J = 2.6 Hz, IHX 6.46 (d, J = 9.1 Ha, IHX 6.00 (td, J = 6.6, 1.4 Ha, IHX 5.50 (dd, J = 9.1, 

221 



WO 2014/139324 PCT/CN2014/000258 

56 1H), 4.54 - 4.36 (m, 3H), 3.66 (s,3HX 3.54 - 3.44 (m, IH), 2.95 (s, 3H). MS (ES 1+) 

m/z 563.0 (M+H)'. 

Example 239 

ethyl 4-(2,4-difiuoropher^l)-2-(ethylcaib amoyl)- 10-metl^l-7-((methyl;ulfanyl)methyl)-11-

oxo-3,4, 10,11 -tetrahydro- IH-1,4,10-ttiazadibenzo[cd,f]azalene-3-caiboxylate 

Example 239a 

4-(2-((^4-difluaiophenyl)amino)-5-((metl^rlsulfor^rl)metl^rl)plienyl)-6-metl^rl-7-axo-6,7-

dihydiD-lH-pyiralo[^3-c]pyiidine-2-caibaxyiic acid 

A suspension of Example 208g (450 mg, 0672 mmol) in 6 mL tetral^drofuranwas 

treated with 2N aqueous sodium l^draxide (2016 |j. L. 4.03 mmcl) and heated at 70 4 C for 2 

IIOUE . Additional 2N sodium hydroxide (2016 |j. 4.03 mmol) and 3 mL ethanol were added. 

The mixture was heated at 70 *C for another 4 houE . The reaction mixture was concenbated. 

The re; idue was taken into water (10 mL), adjusted to pH 2 and the precipitate was collected 

via filtration to give the title compound, which was used without further purification. 

Example 239b 

4- (2- ((2,4 -d ifluaro phenyl'j ami no) - 5- ((me thylsulio nyl'lms thyl'ip It nyl) - N -e thyl- 6- ire thyl- 7 -

oxo-^7-dihydro- lH-pyrrolo p^3-c]pyndire-2-ca2b oxamide 

A solution of Example 239a (270 mg, 0.554 mmol) in 4 niL dichlaramethane was 

treated atO "C with 2 drops of dimethylfonnamide and oxalyl dichlatide (242 ^L, 2.77 

mmol). The mixture was stmed at anbient temperature for 3 hours ard then concentrated. 

The res idue was taken info 2 mL tetrahydiofuran and treated with etl^lamine (2769 tiL, 5.54 

mmol, 2 J0 M solution in tetral^d jofuian) at 0° C. "Hie mixture was then stirred ove might. 

Waterwas added. The mixture was extracted withefi^lacetate (3X) and partitioned. The 

cortbined oiganic layers were washed with water (2X) and saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, filtered, arid concentrated. The residue 

was purified h y column clnomatograpl^ (silica gel, 0-8 % methanoMichlatomethane 

gradient) to gjve the title compound (86 mg, 0.167 mmcl, 30 % yield) 

Example 239c 

ethyl 4-(2,4-difluorapher^rl)-2-(etl^rlcaib amoyl)- 10-metl^l-7-((methyl;ulfbnyl)methyl)-11-

oxo-3,4,10,11 -tetral^dro- IH-1,4,10-biazadibenzo[cd,f]azulene-3-caitioxylate 

To a sus pens ion of Example 239b (77 mg, 0.150 mmol) arid ethyl 2-oxoacetate (148 

tiL, 0.748 mmol, 50 % solution in toluene) in tetrahydrofuran (2 mL) at ambient temperature 

was added titairiurr^IV) chloride (1048 tiL, 1.048 mmcl, 1.0 M solution in toluene) The 

mixture was stirred at ambient temperature under nitrogen for 40 hours. The reaction mixture 
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was partitioned b etween water and ethyl acetate. The aqueous layier was extracted with etl^l 

acetate. The confc med organic layeis were washed with saturated aqueous sodium 

bicarbonate arid saturated aqueous sodium chloiide, diied ovtr anl^dious magnesium sulfate 

and filteied. The filtrate was concentiated and the residue was puiified by column 

5 chromatography (silica gel, 0-8 "A methanol/dichloiarriethane gradient) to give the title 

compound (46 mg, 0 J077 mncl, 51 % yield).1H HMR (400 MHz, DMS 0-<4) 5 12.33 (s, 

1 HI 8.41 -821 (m, IH), 7.76 (d, J = 1.9 Hz, 1H), 7.74 (s, 1 HI 7.64 (td, J = 9.4, 5.9 Hz, 1H), 

720 (dd, J = 83,1.9 Hz, 1H1 7.17 - 7.04 (m, 2H), 6B4 (d, J = 8.2 Hz, 1H1 6.78 (s, 1H1 4.49 
(d, J = 13.7 H^ IH), 4.39(d, J = 13.7Hz, 1H1 3.94 (ddd, J = 14.3, 9.0, 5.4Hz, IH),3B5 (dq, 

10 J = 10.9, 7.1 Hz, IH), 3 69 (s, 3H), 3.26 (td, J = 7.2, 3.7 Hz, 2H). 2.87 (s, 3H1 1.13 (t, J = 7.3 

Hz. 3H), 0S6 (1, J = 7.1 Hz, 3H). MS (ESI+) m/z 599.0 (M+H)*. 

Example 240 

4-(2,4-difluoraphei^l)-10-methyl-7-((metl^lsulfoi^'l)metl^'l)-l l-oxo-3,4,10^ 11-tetiahydro-

1 H-1,4,10-ttiazadib eirao [cd^aHulene-5-caib oxamide 

15 Example 240a 

metl^'l 4-(2,4-difluoiiophei^rl)-l 0-methyl-7-((metl^rl5ulfcii^rl)nietl^rl)-l 1-oxo-3,4,10,11-

tetiahydiD-1 H-1,4,10-tnazadib eirao [cd£]aailene-5-caib oxylate 

Example 206d (20 mg, 0.037 mmol) in methanol (20 niL) was added to [1,1'-

bis(diphenylphDsphinD)feriDcene]dichloiiqpalladium(II) (1.369 mg, 1.871 ^imol) and 

20 trietl^lamine (10.43 L, 0.075 mmol) in a 50 mL pressure b ottle. The mixture was 
pressurized with cad) on monoxide (60 psi), and stirred 32 hours at 100 *C. The solvent was 

relieved. Tit reaction mixture was puiified by flash chromatogiapl^ (0-5 "A 

n^thanoLdidilotomethane) to provide awhite solid. 

Example 240b 

25 4-(2,4-dinuoicphei^l)-l 0-methyl-7-((metl^lsulfbr^l)methyl)-l l-oxo-3,4,10,11-tetiahydio-

lH-l,4,10-tiiazadibenzo[cd,f]aziilene-5-caiboxylic acid 

A 250 mL round-b ottomed flasl: was chaiged with Example 240a (0.108 g, 0.210 

mmol), lithium hydroxide (OJ05O g, 2.103 mmol), tetiahydiofuran (3.00 mL), methanol (1.00 

mL) and water (1 DO mL) to givt a colorless solution. The reaction mixture was s tiired at 

30 ambient temperature for 120 hours. The reaction mixture was quenched with IN HCl. The 

reaction mixture was filtered, arid the solid was nnsed withwater and diied in a 60 *C 

vacuum oven overnight to provide the title compound as a tan solid (0.0695 g, 66 "A yield). 
Example 240c 
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4-(2,4-difluoi^hei^l)-10-methyl-7-((metl^rlsulfoi^rl)metl^rl)-l l-oxo-3,4,10,1 1-tetiahydio-

1 H-1,4,10-tiiazadib enzo[cd,f]azulene-5-caib onyl chloride 

A 25 mL round-bottomed flask was changed with Example 204b (0.0695 g, 0.139 

nunol) and dichlaramfitlianfi (1.391 mL) to give a tan suspens ion. Oxalyl dichlaridfi (0.01 S 

5 mL, 0.209 mmol) and N,N-dimethylfamiamidfi (1.077 tiL, 0.014 mmol) weie added. The 

reactionmixtuie was stiired at ambient temperature for 45 minutes. The solvent was 

remold, dichlaramethane and toluene weie added, and the s olvent was evaporated. This was 

repeated 3K to piovide a tan solid. 
Example 240d 

10 4-(2,4-difluorophei^rl)-l 0-methyl-7-((metl^l5ulfcii^rl)metl^rl)-l l-oxo-3 ,4,10,11-tetrahydro-

1 H-1,4,10-tnazadib eirao [cd^]a0ulene-5-caib OK amide 

A 25 niL round-bottomed flas k was changed with EKample 240c (0.024 g, 0 J046 

mmol) and dichlaramethane (0.463 mL) to give a tan sohitian. Ammonium hydroxide (0 J027 

mL, 0.695 mmol) was added, arid the reaction mixture was stimed at anbient temperature for 

15 2 houis . Tit reaction mixture was partitioned between d IC lilo io nt thane and s aturated 

aqueous sodium chloiide. The oigarric layerwas dned over anhydrous magnes ium sulfate, 

filtered, and concentrated. The reaction mixture was purified b y reverse phas e HPLC 

(Phenomenex Luna C 8(2) 5 [Jm 100A AXIA cahimn(30mmx 75mm). A gradient of 

acetonitrile (A) and 0.1% trifluoiDacetic acid in water (B) was us ed, at a flow rate of 50 

20 mlVmin (0-0.5 min 10 % A, 0.5-7.0 min linear gradient 10-95 % A, 7 J0-10.0 min 95 % A, 

10.0-12.0 min linear gradient 95-10 % A). S ample s weie injected in 1.5niL DMS 0 :methanol 

(1:1)) to provide a white solid (0.0010 g, 4 % yield). 1H NMR (500 MHz, DMS 0-d$ 5 11 S3 

(s, IH), 791 (m. IH), 7.71 (s, IH), 756 (s, IHX 7.40 (m, IH), 736 (s, IHX 7.20 (m, IH), 
692 (m. IH), 6.61 (1, J = 7.4 Hz. IHX 6.30 (dd, J = 159,9.4 HE, IH), 5.09 (d, J = 16.7 HE, 

25 1 HI 4.56 (m, 3HX 3.60 (s, 6HX 3.01 (s, 6H). MS (ES 1+) m/z 499.1 (M+H)1. 

Example 241 

4-(2,4-difluoiDphei^rl)-N,10-dimethyi-7-((metl^rl5ulfoi^rl)me-ll^rl)-l 1-OKO-3^4,10^11-

tetrahydro- IH-1,4,10-trisEadibeirao [cd,f]azLilene-5-caiboxamidie 

Example 241 was prepared according to the procedure us ed for the preparation of 

30 Example 240d, sub stituting methylamiiifi for ammonium hydroxide, to provide the title 

compound as a white solid (0.0091 g, 38 % yield). 1H NMR (500 MHsj DMS 0-d$ 5 11 S3 

(m, IH), 7.96 (q, J = 4.6 Hz, IH), 791 (d, J = 2.0 Hz, IHX 7.73 (s, IHX 7.31 (d,J=20H^ 

IHX 7.18 (d, J = 2 6 H^ IH), 6.93 (m, IHX 6.64 (id, J = 86,3.0 Hz, IHX 6.38 (id, J = 96, 

224 



WO 2014/139324 PCT/CN2014/000258 

5 3 IH), 5.01 (m, 1 HX 4.55 (m, 3HX 3.61 (s, 3HX 299 (s, 3H), 2.62 (d, J = 4 6 HE, 3H). 

MS (ESI+) m/z 513.1 (M+H)'. 

Example 242 

4-(2,4-difluoiDpheHyl)-N,N,l0-trimetl^l-7-((nretl^lsulfonyl)n^tl^l)-1 l-oxo-3,4,10,11 -

5 tetrahydro-lH-l,4,lO-tri3EadiberEo[ad,f]azLLlene-5-caib0xamide 

Example 242 was prepared according to the procedure us ed for the preparation of 

Example 240d, substituting N,N-dimethylamine for anmiorrium hydroxide, to provide the 

title compound as a white solid (0.0076 g, 31 % yield). 'H NMR (500 MHz, DMS 0 -tf$) 5 
11.82 (s, IH), 7.93 (d, J = 5.9 Hz, IH), 7.75 (d, J = 156 H^ IH), 7.18 (t, J = 3.5 Hz, IHX 

10 7 21 - 7.11 (m, 2H), 7.11 - 6.92 (m. IH), 6.72 (s, 1 HX 6.58 (s, 1 HX 6.31 (s, 1 HX 4.93 (dd, J = 

16.1, 10.8 Hz, 1 HX 4.66 - 4.42 (m. 2H), 434 (d, J = 165 Hz. IH), 3.63 (s, 4H), 298 (s, 3H), 

2£8 (s, 3H), 2.72 (s, 2HX 2.22 (s, 2H). MS (ESI+) m/z 527.0 (M+H)*. 

Example 243 

N-(4-(l 0-metl^rl-7-((metl^rlsulfoi^rl)methyl)-11 -oxo-10,11 -dihyd JD-1 H-1,4,10-

15 tiiazadib eirao [cd£]aailen4(3H)-yl)cyclohexyl)aoetamide 

A mixture of Example 212 (0 062 g, 0.079 mmol) in dimethylfoimamide (5 mL) was 

treated with N,N-diiscpiopyletliylamine (0062 mL, 0.356 mmol) and acetyl chloride (0.0062 

g, 0079 mmcl) at ambient temperature under argon. The reactionmixture was stirred at 

ambient temperature for 2 hours arid then partitioned between aqueous ammonium chloride 

20 solution and etl^l acetate. The aqueous layerwas extracted 4 times with additional etl^l 
acetate and then extracted three times with dichloro me thane. The combined oiiganic layers 

were dned over anhydious magnesium sulfate, filteied, and concentrated to afford the title 

compound (0.017 g, 0.035 mmol, 45 %yield). 'H NMR (400 MHz, DMS0-^) 5 11.48 (s, 

IHX 7.70 (s, IH), 7.52 - 7.46 (m, IHX 7.40 -7.15 (m. 3H), 7.12 (s, IH), 4.45 -438 (m. 2H), 

25 422 (s, 2H), 368 -354 (m, 3.5H), 3.44 - 3.35 (m, 0.5H), 3.17 -309 (m. 0.5HX 2.90 -2.88 

(m, 3H), 2.83 - 2.79 (m, 05HX 1.81-1.44 (m, 5H), 130 (m, 4H), 1.06 - 0.86 (m, 2H). MS 

(ESI+) m/z 483.1 (M+H)*. 

Example 244 

10 -me thyl- 7- ((nt thyl sulfonyl)me thyl)- 4- (pytid in 3- ylV 3,4 -d ihydro-1H-1,4,10-

30 triazadib eirao [cd,f]aEulenll(10H)-otie 

Example 244a 

6-methyl-4-(5-((rrret]^lsulibnyl)mfit]^l)-2-(pyiidin-3-ylamino)phenyl)-1 -tosyl-1 H-
pyriDlo[2^-c]p(yridin-7(6H)-one 
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A sus pension of Example 5d (200 nig, 0.412 mmol), 3-bramo(pyridine (65.1 mg, 

0.412 mmol), cesium caib onate (335 mg, 1.030 mmolX and dicyclohexyl^^1^1-

triisopi^ylbiphei^l-2-yl)pha5phine (X-phos) (39.3 mg, 0.082 mmol) in toluene (4 mL) and 

fert-butanol (1 mL) was puiged with nitrogen and then heated in B iotage Initiator microwave 

5 oven at 150 *C for 45 minutes. Waterwas added. The mixture was extractedwith ethyl 

acetate (3X). The contined oiganic layers were washed with saturated aqueous sodium 

chloride, dried over anhydrous magnesium sulfate, and filteied. The filtrate was concentrated 

and the res idue was purified by column chromatograpl^ (s ilica gel, 0-8 % 

methanol/dichloromethane gradient) to give the title compound (74 mg, 0.132 mmol, 31.9 % 

10 yield). 

Example 244b 

6-metl^l-4-(5-((met]^l5ulfor^l)methyl)-2-(pyTidin-3-ylaminD)pheriyl)-lH-pyrrQlo[2,3-

c]pyridin-7(6H)-one 

Example 244a (55 mg, 0J098 mmol) and lithium l^draxide monol^drate (20.51 mg, 

15 0.489 mmol) in dioxane (1.5 mL) arid water (0 5 mL) was stirred at 60 * C for 6 hous. Tit 

mixture was partitioned between, water arid efi^l acetate. The aqueous layerwas extracted 

with ethyl acetate (3X). The combined organic layers weie washed with saturated aqueous 

sodium chloride, dried over anhydrous magnesium sulfate, filtered, arid concentrated. The 

residue was puiified b y column chromatograpl^ (silica gel, 0-8 % methanol/dichlarometharie 

20 gradient) to give the title compound (33 mg, 0.081 mmol, 83 % yield) as an off-white s olid. 

Example 244c 

10-metl^l-7-((methylsulfonyl)metl^l)-4-(pyiidm-3-yl)-3^4-dil^dro-1H-1,4,10-

triazadib errao [cd^asulen-11(10H)-one 

A sus pention of Example 244b (27mg, 0.066 mmol) and paraformaldehyde (19.85 

25 mg, 0.661 mmol) in acetic acid (1 mL) was stirred at 75 *C for 1 5 hours. Acetic acid was 

evaporated under reduced pressure and the residue was taken into dichlaramethane arid 

washed with IN NaOH sohitian. The aqueous phase was back extracted with 

die MOID me thane. The contined oiganic phases were dried over anhydrous magnesium 

sulfate arid filtered. The filtrate was concentrated arid the residue was purified by column 

30 chromatography (silica gel, 0-8 % metharioJ/dichlorarnetharie gradient) to give the title 

compound (15 mg, 0 J036 mmol, 54 JO % yield) as awhite s olid. 1H NMR (500 MH^ DMS O-

d$ 5 1138 (s, IH), 7.94 (d, J = 1.8 HE, IHX 7.78 (d, J = 29 Hz, IH), 7.73 (dd, J = 4.5, 1.1 

Hz. IH), 763 (s, IHX 7.47 (dd, J = 8.0. 1-8 Hz, IH), 738 (d, J = 8.0 Hz, 2H), 6.97 (dd, J = 
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S3,4.5 Hz, 1H1 6.82 - 6.76 (m, IH), 524 (d, J = 143 H^ IH), 4.52 (dd, J = 60.4,26.1 Hz, 

3H1 3.55 (s, 3H), 3.01 (s, 3H). MS ES I (+) 421.1 (M+H)'. 

Example 245 

4-(5-chtai^yridin-2-yl)- 10-metl^l-7-((methylsulfanyl)methyl)-3,4-dihydro- IH-1,4,10-

5 triazadib eirao [cd^]anulen-ll(10H)-one 

Example 245a 

4-(2-((5-chloropyTidin-2-yl)aminD)-5-((methylsulfonyl)methyi)phei^rl)-6-irietl^rl-l -tosyl-1 H-

pynDlo[2^3-c]pyiiidiii-7(6H)-oiie 
Example 245a was prepared accoiding to the procedure used for the preparation of 

10 Example 244a, substituting 2-brcmcH5-chloi^yridine for 3-bromopyridine to provide the 

title compound 

Example 245b 

4- (2-((5-chlorofyiidin.-2-yl)aminD)-5-((me thylsu lfanyl)methyl)phei^,l)-6-metl^,l-lH-

p yrro lo [2 ̂ -c ] pyridm-7 (6 H )-o lie 

15 Example 245b was prepared according to the procedure used for the preparatian of 

Example 244b, substituting example 245afor example 244a to provide the title compound 

Example 245c 

4-(5-chbi^yTidin-2-yl)- 10-metl^l-7-((methylsulfQnyl)methyl)-3^4-dihydro- IH-1,4,10-

tiiazadib eirao [cd^azuleiv 11(10H)-one 

20 Example 245c was prepared according to the procedure used for the preparation of 
Example 244c, substituting example 245b for example 244b to provide the title compound. 

1H NMR (400 MH^ DMS 0-d£ 5 16 38 - 16 29 (m, IH), 11.85 (s, IH), 7.95 (d, J = 25.9 Hz, 

2H), 7.64 (s, 1H), 7.49 - 7.27 (m, 4H), 6.19 (d, J = 8.3 Hz, 1H). 5.69 (d, J = 15.8 Hz, IH), 

462 (d, J= 135 HE; 1H),4.51 (d, J = 13.5 Hz, IH), 4.29 (d,J= 15.6Hz,lHl 3.58(s,3Hl 

25 3J01 (s, 3H). MS (ESI+) m/z455.1. 

Example 246 

4-( lH-indazol-Syl)- 10-metl^rl-7-((methyisulfonyl)methyl)-3l,4-dil^dro- IH-1,4,10-

triazadib eirao [cd^]amulen-11(10H)-one 

A mixture of Example 233d (0.058 g, 0.098 mmol) in dioxane (2 mL) at ambient 

30 temperature under aigon was treated with excess 4N HCl in dioxane (7 niL). Hie reaction 

mixture was stirred at ambient temperature for 16 hours and then quenched with the slow 

addition of saturated sodiumb icaibonate sohitionuiitil pH = 8. The mixture was partitioned 
b etween aqueous sodiumb icaibonate solution and ethyl acetate. The aqueous layerwas 

extracted with additional eti^l acetate. The contined oiganic layers were washed with 
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saturated aqueous s odium chloride, dried OTCranl^drous magnesium sulfate, filtered, arid 

concentrated. Hie residue was puiified byieveee phase HPLC (C IS, CHsCNAvater(0.1 % 

TFA), 0-100 % gradient) to afford the title conpound as the trifhioioacetate salt (0.024 g, 

0 J042 mmoJ, 43 % yield).1H NMR (400 MHz, DMS 0-t£) 5 11.79 (s, IH), 7.91 (s, IH), 7.70 

5 (s, IH), 7 59 (s, 1H), 7.39 (dd, / = 40.3,7 9 Hsj 3H), 7. IS (d, J = 9.0 HE, 1 HI 6.72 (d, / = 9.1 

Hz, 1H), 662 (s, 1 HX 4.72 (s, 2HX 4.57 (s, 2H), 3.53 (s, 3H), 3.30 (bs, IHX 3.01 (s, 3H). MS 

(ESI+) m/z 460.1 (M+H)L. 

Example 247 

4+ eirayl-10-methyl-7-((metl^lsulfoi^rl)met]^rl)-3,4-dihydiD-l H-1,4,10-

10 ttiazadib eirao [cd^]aEulen-ll(10H)-ane 

A mixture ofExample 5f(0.0515 g, 0.150 mmoi) andbeiraaldehyde (0.031S g, 0300 

mmol) indichloiDmethatie (6 niL) was treated with acetic acid (0.0S6 mL, 1500 mmol). The 

reaction mixture was stiired at 60 X for 1 hour then cooled to 0 "C (ice bath) and treated 

with s odium tiiacetox^) orohydiide (0.0669 g, 0 300 mmol). The reaction mixture was 

15 removed from 0 ° C ice b ath and stiired at ant ient temperature for 16 hours. "Hie reaction 

mixture was quenched by the slew addition of saturated sodiumbicarbonate solution and then 

extracted twice with dichloromethane. The combined organic layee were was hed with 

satuiated aqueous s odium chloride, diied over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was puiified by reci^s tallization frammethanol and 

20 dimethylsulfoxide to afford the title conpound (0JO 145 g, 0033 mmol, 22 "A yield). 'H NMR 

(500 MHz, DMS0-dJ 5 11.80 (s, IH), 7.71 (d, /= 13 Hz, IH), 7.56 (s, IH), 7.27 - 7.16 (m, 

7HX 6.99 (d, /= 2.2Hz, IH),4.43 (s,2H), 425 (s, 2HX 4.05(s,2HX 3.65 (s,3HX 2.93 (s, 

3H). MS (ESI+) m/z 434.1 (M+H)\ 

Example 24S 

25 10-metl^l-7-((mfitl^l5ulfoi^l)mfit]^l)-4-(pynmidm-5-yi)-3,4-dihydro- IH-1,4,10-

tiiazadib eirao [cd^azuleiv 11(10H)-one 

Example 24Sa 

6-metl^l-4-(5-((methyl5ulfonyl)methyl)-2-(pyiimidin-5-ylamiiio)phei^rl)-l H-pymolo [2,3-

c]pyiidin-7(6H)-oiie 

30 A mixture ofExanple 5d (0.300 g, 0.6 IS mmol), 5-iodopyiimidine (03S2 g, 1.S53 

mmolX cesium caib onate (0.403 g, 1236 mmol), dicyclohexyl(2,4',0-tiiisopropyl-[l,r-

biphei^l]-2-yl)phDsphine (XPhos)(0.147 g, 0.309 mmolX and palladium(II) acetate (0035 g, 

0.154 mmcl) in tohiene (12 mL) and f er f^butanol (3 mL) undei aigon was heated in a sealed 

tube in a microwave reactor at 160 * C for 1 hour. The reaction mixture was cooled to ant ient 
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tenperature and filtered thiough filter paper. Hie resulting filtrate was concentrated to near 

dryness and mixed with ethanol (10 mL), dioxane (20 niL), and excess 5N s odium hydroxide 

solution (10 mL). The reaction mixture was stirred at ant ient temperature for 1 hour and 

then concentrated to 5 mL and partitioned between saturated ammonium chloride aqueous 

5 solution and ethyl acetate. The aqueous phase was extracted once more with ethyl acetate. 

The combined organic layers wene was hed with s aturated aqueous sodium chloride dried 

o\^r anl^drous magnesium sulfate, filtered, and concentrated. The res idue was puiified by 

flash column chromatography on s ilica gel eluting with 5 % methanol in dichlaramiethaiie to 

afford the title compound (0.066 g, 0.161 mmol, 26 % yield). 

10 Example 248b 

10-metl^l-7-((metl^lsulfbi^l)nret]^l)-4-(pyiimidin-5-yi)-3,4-dihydro- IH-1,4,10-

triazadib errao [cd^]anulen-11(10H)-one 

A mixture of Exanple 248a (0.040 g, 0 098 mmcl) and parafoimaldel^de (0.015 g, 

0.488 mmcl) in acetic acid (10 mL) under aigon was s tiired at 75 *C for 2 hours. The reaction 

15 mixture was concentrated to a s emi-solid and punfied by reveEe phase HPLC (C 18. 

CHiCNAvater(0.1 %TFA), 0-100 % gradient) and dried under vacuum to afibid the title 

compound (0.0065 g, 0.015 mrrol, 15 % yield). 1H NMR (400 MHz, DMS O-^ 5 1159 (s, 

IHX 8.31 (s, IH), 7.95 (s, 3H), 7.59 (s, 1H),7.51 -7.46 (m, IHX 7.40 - 7.35 (m,2HX 4.87 

(s, 2H), 454 (s, 2H), 3.56 (s, 3HX 2.96 (s, 3H). MS (ESI+) m/z 422.1 (M+H)L. 

20 Example 249 

10-methyl-7-((methyisulfonyl)methyl)-4-(pyridin-2-ylmjetl^rl)-3,4-dihydiD-l H-1,4,10-

triazadib errao [cd^amulerv-11(1 QH)-ame 

A mixture ofExample 5f(208 mg, 0.606 mmol), picclinaldehyde (0.116 mL, 1211 

mmol) and acetic acid (0.347 mL, 6.06 mmcl) in dichloromethane (12 mL) was heated under 

25 reflux, for2 hours. The reactionmixture was cooled to iceAvaterbath temperature for 15 

miiutes and then sodium tnaceteoxyboiol^dride (297 mg, 1 333 mmol) was added to the 

reactionmixture under aigon. The mixture was stirred at 0 *C for 15 miiutes, allowed to 

warm slowly to ambient temperature ov^r 2 hours, and then stirred at ambient temperature for 

16 hours. The pH of the mixture was adjusted to pH = 6-7 by the addition of saturated 

30 aqueous bicaibonate solution, and the mixture was then extracted with dichlaramjethane. The 

oiganic layers were combined, dried over anhydrous magnesium sulfate, filter, and 

concentrated. The residue was triturated with methanol arid dimethylsulfoxide and the 

resulting s olid was collected and dried to provide the title compound (108 mg, 41 % yield). 
1H NMR (500 MHz, DMS0-dd) 5 11.80 (bs, IHX 8.46 (ddd,/= 4.% 1.8,09 R-z, 1H),7.72 
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(d, /= 1.9 Hz, 1 HI 7.64 (td, J = 7.6, 1.3 Hz, IH), 7 56 (s, IH), 7 29 - 7.15 (m, 4H), 7.03 (d, 

/ = 2.5 Hz, 1H), 4.45 - 4 39 (m, 4H), 4.13 (s, 2H), 3 65 (s, 3H), 2.92 (s, 3H). CES1+) m/z 

435.1 (M+H)1. 

Example 250 

5 10-n^t]^l-7-((methylsulfonyl)methyl)-4-(pyrida^-3-yln^thyl)-3,4-dihydro-1 H-1,4,10-

triazadib eirao [cd,f]aEuleiv 11(10H)-one 

Example 250 was prepared according to the procedure us ed for the preparation of 

Example 249, substituting pyndazine-3-carbaldiel^die for piccJinaldehyde to provide the title 
compound. 'H NMR (400 MHz, DMSO-dJfi 11.32 (b s, IH), 9 D3 (dd, / = 4.7, 1.3 Hz, IH), 

10 7.73 (d, /= 19 Uz. IH), 7.62 - 7.51 (m, 3HX 7.30 - 7.19 (m, 2H), 7 J03 (d, /= 2 6 H3 IH), 

4 56 (s, 2H), 4.43 (s, 2HX 4.15 (s, 2HX 3.65 (s, 3H), 2.92 (s, 3H). (ES 1+) m/z 436.4 (M+H) *. 

Example 251 

(S )-4-(2,4-difluoiDphei^'l)-10-methyl-7-((meti^lsulfbi^l)metl^'l)-3-((2-aKqpyridin- 1(2H)-

yl)mjethyl)-3l,4-dil^dro- IH-1,4,10-tria^dibenzo[cd,f]azulen-l 1( 10H)-one 

15 Preparatory chiral S FC separation of the product from Example 233 (0.0204 g) on a 

WHELK-0 S .S column. (21 x 250 mm, 5 micron column, eluting with 30 % methanol in 

supercritical COi at 70 mJj'min for 20 miiutes) afforded the title compound as the first eluted 

peak. The stereochemistrywas randomly assigned to this first eluted peak (3.6 mg, 34 "A 

recovery). IH NMR (500 MHz, DMS O-d^) 5 11.90 (b s, IH), 7 89 (d, J = 2.0 Hz, 1 HX 7.74 (s, 

20 1 HX 7.64 - 7.72 (m, IH), 7.43 (ddd, J = 3.9, 6.7,2.1 Hz, IH), 7.21 (dd, J = 3.2,2.0 Hz, 1 HX 
7J00 - 7.11 (m, 2HX 6.32 - 639 (m, 2H), 667 (s, IH), 6.46 (dd, J = 9.1,13 H^ IH), 6.00 (td, 

J = 66,1.4 Hz, IH), 5.50 (dd, J = 9.1, 5.6 Hz, IH), 437 - 4.55 (m. 3H), 3.66 (s, 3H), 3.44 -

354 (m. IH), 2.95 (s, 3H). MS (ESI+) m/z563.1 (M+H)+. 

Example 252 

25 (R)-4-(2,4-difluorophfinyl)- 10-met%l-7-((methyisulfcnyi)methyl)-3-((2-oxopyridin-l (2H)-

yl)mjelhyl)-3^4-dil^dro- IH-1,4,10-triasdibenzo[cd,f]azulen-l 1( 10H)-one 

Preparatoiy chiral SFC separation of the product from Example 233 (0.0204 g) on a 

WHELK-0 S .S column. (21 x 250 mm, 5 micron column, eluting with 30 "A methanol in 

supercritical COi at 70 mUminfor 20 mirutes) afforded the title compound as the second 

30 eluted peak. The stereochemistiywas randomly ass igned to this second eluted peak (7.9 mg, 

77 % recovery). 1H NMR (500 MHz; DMS 0-dti) 5 11.90 (bs, 1 Hi, 7.39 (d, J = 2 JO Hz. IH), 

7.74 (s, IH), 763 (d, J = 6.3Hz, IHX 7.43 (ddd, J = 39,6.7, 2.1 Hz, IHX 7.21 (dd, J = 3.2, 

2JO H^ IH), 7.00-7.11 (m,2HX 6.32-6J39(m. 2H),6.67(s, IH),6.46(d, J = 9.1 Hz, 1H), 
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6J0O (td, J = 6.6, 1.3 Hz, IH), 550 (dd, J = 9.1,5.6 Hz, IHX 4.35 - 4.55 (m, 3H), 366 (S, 3H), 

3.44 - 3.51 (m, 1 HX 2.95 (s, 3HI . MS (ES 1+) mfe 563.1 (M+H)+. 

Example 253 

10- me thy!-? 4 ( nt thylsu lfonyl) nt thyl) - 4- (5 - (trifluo io nt thyl) pyridin-2 -yl) -3,4 - dihyd io -1H -

5 1,4,10-triasdibenHo[cd,f]aHulen-l 1(10H)-one 

Example 253a 

6- methyI4-( 5-( ( me tl^lsu lfo i^l) me tl^l)-2-((5- ( tnfluo name thyl) p yridin- 2- yl) amino) phe i^l)-

1 -tosyl- lH-pyiralo [^3-c]pyridm-7(6H)-ane 

Example 207a (0.15 g, 0.33 mmol), 2^romD-5-(trifluoromethyl)pyridine (0.112 g, 

10 0.495 mmol), diacetoxypalladium (0D19 g, 0.083 mmolX dicy^lchexyl^'^'^-tnisqpropyl-

[1, l'-biphenyl]-2-yl)phDsphine (0.079 g, 0.165 mmol) and cesiumcaibonate (0.215 g, 0.66 

mmol) weie cont ined in a 20-mL micicwave vial and spaiged with nittogen for 30 minutes. 

To this were added nitrogen-sparged anhydrous toluene (2.4 mL) and tert-butanol (0.6 mL). 

The reaction mixture was heated at 105 *C overnight, then coaled to ant ient tempeiature and 

15 partitioned b etween etl^l acetate and water. The organic layer was was hed withb rine, 

treated with3-metcaptopampyrl-fuiictiatialiHed silica gel for 20 minutes, dned ovtr anhydrous 

magnes ium sulfate, filtered through a plug of C elite and concentiated. The residue was 

puiified by flash chromatography (silica gel, 25-100 % ethyl acetate in dichloromethane, then 

5-15 % methanol in dichlaromethaiie) to give 0.077 g (37%) of the title compound and 

20 0 J0245 g (16%) ofExample 253b. 

Example 253b 

6- methy 1-4 -( 5 -( ( nt thylju lib nyl) nt thy!) -2 - ((5- (tnfluo rent thyl) p yridin- 2- >4) amino) phe nyl)-

lH-pyiroJo [2,3-c]pyiidinr7(6H)-otie 

A mixtuie of Example 253a (0.077 g, 0.122 mmcl) in tetrahydrofuran (1.5 mL) was 

25 treated with tetr±utylammonium fluoride (0.028 g, 0.107 mmol), heated at 50 " C for 50 

miiutes and then at 60 * C for one hour. It was then stiired at ambient temperature overnight. 

Additional tehabutylammonium fluoride (0.028 g, 0.107 mmcl) was added and heating was 

continued at 60 4C for 3 hours. The reactionmixture was concentrated to diyness, triturated 

with ethyl acetate and then dried in a vacuum ov^n at 70 to givt 0.054 g (93%) of the title 

30 compound. 

Example 253c 

10-n^tl^l-7-((me thylsu lfonyl)methyl)-4-(5-(trifluoromethyl)pyridin-2-yl)-3,4-dihydro-lH-

1,4,10-triasdibenHo[cd,f]aHulen-l 1( 1 OH)-cut 
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To a 5-mL micravave vial equipped with a magnetic stiib ar weie added Example 

233b (0.025 g, 0.032 mmol), paraformaldehyde (0D06 g, 0.207 mmolX and acetic acid (1.2 

mL). The vial was capped and heated at 73 X for 43 minutes. Additional paraformaldehyde 

(0.006 g, 0207 mmcl) was added and heating was contiiued for 1 hour at 75 X. The 

5 reaction mixture was then concentrated. The residue was dissolved in acetanitrile (3 mL) arid 

water (0.75 mL), treated with sodium acetate (0.043 g, 05 IS mmol) and heated at 50 X for 1 

hour. The reaction mixture was cooled to ambient temperature, partitioned be t.veen ethyl 

acetate and water, washed with brine, dried over anhydrous magnesium sulfate, filtered and 

concentrated. The residue was purified by flash chrumatograpl^ (silica gel, 0-S % methanol 

10 in dichLoromethane) to give 0.026 g (103 %) of the title compound. 'H NMR (400 MHz, 

DMSO-dd) 6 11.91 (s, 1 H), S.33 (s, 1 HI 7.95 (s, 1 H), 7.67 (s, 1 H), 762 (d, ,*=7.63 HBJ 1 

H), 7.44 (m, 2 H), 734 (s, 1 HX 6.29 (s, 1 H), 5.S3 (s, 1 HX 4.64 (m, 1 HX 4.53 (m, 1 HX 

435 (d, 7=1495 Hz, 1 HX 3.5S (s, 3 H), 3.02 (s, 3 H). MS (ESI+) m/z4S9.1 (M+H)1. 

Example 254 

15 4-(2-fluoropyiidirir4-yl)- 10-metl^l-7-((metl^rlsulfoi^rl)metl^rl)-3,4-dil^dro-1 H-1,4,10-

triazadib eirao [cd^azulen-11(10H)-one 

Example 254a 

A mixture ofExanple 207a(0.146 g, 0.3 mmcl), 4-bromo-2-fTuoiDpyndiiie (0.069 g, 

0390 mmcl), 2-(dicy^lohexylphosphino)-2,4l,6l-tiiisopiiopylbiphei^rl (0J072 g, 0.150 mmolX 

20 palladiuri^II) acetate (0 JO 17 g, 0.075 mmolX and cesium caibonate (0 244 g, 0.750 mmol) in 

toluene (3 mL) and tert-butanol (0.750 mL) was heated at 160 X for 1 hour. Two more 

identical runs were conducted, arid the coirbined reaction mixtures were partitioned between 

water and ethyl acetate. The aqueous layerwas extracted with additional ethyl acetate several 

times. The confc iried oiganic layers were washed with saturated aqueous sodium chloride, 

25 dned over ard^drous magnes ium sulfate, filtered, and concentrated. The residue was puiified 

b y flas h chromatography on s ilica gel eluting with 100:10:1 ethyl acetate/methanol/N H^ OH 

to afford 0.14 g (36%) of the title compound. 

Example 254b 

4-(2-fluoropyiidirir4-yl)- 10-metl^l-7-((metl^rlsulfoi^rl)metl^rl)-3,4-dil^dro-1 H-1,4,10-

30 tiiazadib eirao [cd^azulen-lltlOHJ-one 

A mixture of Example 254a (0.13 g, 0.305 mmol) and paraformaldehyde (0.027 g, 

0914 mmcl) in acetic acid (6 mL) was heated at 75 X for 4 hours. The solvent was 

evaporated, arid the residue was purified by reveis e phase preparative HPLC (C IS, 
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CH^CNAvater (0.1 % tnfluoroacetic acid), 0-100% gradient) b afford the title compound as 

trifluoiDacetic acid salt (0.085g, 0.154 mmol, 30.5 % yield). "H NMR (400 MHz, DMS 0-<4) 

5 11.94 (s, IH), 7.96 (d, J = 1.9 Hz. 1 Hi 7.65 (d, J = 17.7 Hz, 2HX 7.55 - 7.34 (m. 4H), 5 27 

(d, /= 16.3 Hz, IH), 464 (d, /= 13.6 Hz, IHX 4.60 -4.46 (m. 2H), 357 (s, 3H), 301 (s, 

5 3H). MS (ESI+)m/z4389 [M + H]\ 

Example 255 

10-methyl-4-((l -metl^l- lH-pyrazol-3-yl)metl^l)-7-((methyl;ulfonyl)methyl)-3l,4-dil^dro-

1 H-1,4,10-tiiazadib eirao [cd^amalen-11 (10H)-one 
Example 255 was prepared according to the procedure us ed for the preparation of 

10 Example 249, substituting 1-methyl-lH-pyrazale-3-caibaldel^de for picclinaldehyde and 

the residue was reci^tallized from dichloromethaiie, to provide the title compound. 'H 

NMR (400 MHz, DMS O-dJ 5 11.75 (bs, IH), 7.69 (d, /= 2.0 HE, IHX 7.54 -7.4S (m, 2H), 

729 (d, /= S2 R-z, IH), 7.23 (dd, /= S2,20 H^ IH), 7.15 - 6.97 (m, IHX 5.96 (d, /= 2.1 

Hz, 1H), 4.43 (bs, 2H), 4.23 - 4.04 (m, 4HX 3.75 (s, 2H), 3.63 (s, 3H), 2.92 (s, 3H). (ES 1+) 

15 m/z 438.1 (M+H)'. 

Example 256 

4-(6-methoxypyridirb-2-yl)- 10-metl^l-7-((methyi5ulfonyl)methyi)-3,4-dihydro- IH-1,4,10-

triazadib errao [cd^]anulen-11(10H)-cne 

Example 256a 

20 4-(2-((6-methoxyrpyridiiv2-yl)amirD)-5-((metl^rlsulfbi^rl)metl^rl)phenyl)-6-methyl-1 -tosyl-
lH-pymolo [2,3-c]pyridiii-7(6H)-ane 

Example 207a (0.243 g, 0.5 mmol), 2-b romo-6-metho:{ypyridine (0.188 g, 1 mmcl), 

diacetoxypalladium(0028 g, 0.125 mmcl), dicyrdohexyl^^'^'-triisoprqpyl-tljr-biphei^l}-

2-yl)phosphiiie (0.12 g, 0.25 mmcl), and cesium caib onate (0.326 g, 1 mmol) were cortb ined 

25 in a 5-mL microwave vial. Anhydious toluene (4 niL) and tert-butanol (1 iriL) were added. 

Hie vial was capped and the mixture was heated at 160 * C for 1 hour in a B iotage microwave 

reactor. The reaction mixture was filtered through a flitted funnel to remove the palladium 

solids . Hie filtiate was partitioned between etl^l acetate and water. The oiganic layerwas 

washed with satuiated aqueous sodium chloride, treated with 3-mercaptopropyl-

30 functianalized silica gel fbi 20 minutes, dned orei anl^drous magnes ium sulfate, filteied 

through a plug of Celite, and concentrated. The residue was purified by flash 

chromatography (silica gel, 0-100 % ethyl acetate in dichlaramethane, then 5-10 % methanol 
in ethyl acetate) to give 0.15 g (51%) of the title compound arid 0.08 g (37%) of Example 

256b. 
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Example 256b 

4 H' 2 H' (6- nt thaxypyridin-2 -yl) amino) -5 - (( nt thyb ulfonyl) nt thyl) p It nyl) -6 -me thyl-1H -

pyiTDlo[2^-c]pyridin-7(6H)-one 

A mixture ofExample 256a (0.122 g, 0 206 mmol) and tetrabutylammomim fluoride 

5 (0.108 g, 0.412 mmol) in tetrahydrofuran (3 .5 mL) was heated at 60 "C for 50 minutes and 

then concentrated. The res idue was purified b y flash chromatography (silica gel, 0-20 % 

n^thanol in dichlaramethane) and trituration in dichlaramethane to gire 0.077 g (71 %) cf 

the title compound. A portian of this material was then corA ined with a portian afthe 
depratected material ob tained in Example 256a (0.133 g total) and purified by reverse phas e 

10 HPLC (CIS, acetonitrileAvater (0.1% trichloroacetic acid), 5-70 %) to provide 0D71 g (43% 

recoveiy) of the title compound as the trifhiaraacetic acid salt. 

Example 256c 

4-(6-methoxypyridiiv2-yl)- 10-mettyl-7-((methyisulfonyl)methyi)-3^,4-dil^diTO- IH-1,4,10-

triazadib eirao [cd^]amulen-11(10H)-one 

15 A mixture ofExample 256b (0.043 g, 0.077 mmol) and paraformaldehyde (0D05 g, 

0.155 mmol) were cont ined in a 5-iriL irricrcwavt vial. The vial was capped and the 

mixture was sparged with nitrogen for 30 minutes. To this was added nitrogen-spatged acetic 

acid (3 niL). The resulting mixture was stirred at ant ient temperatire for 4 houis. The 

reactionmixture was then quenched with methanol and concentiated to diyness keeping the 

20 b ath tempeiature below 30 *C. The res idue was purified by reverse phase HPLC (C18, 
acetonitrile/watier (0.1 % trifhiaraacetic acid), 5-75 %) to provide 0.019 g (43%) afthe title 

compound as the trifluoroacetic acid salt. 'H NMR (400 MHz, DMSO-d^) 5 11.85 (d, J= 1 .S3 

Hz. 1 HI 7.93 (d, /=1.53 Hz, 1 Hi 7.64 (s, 1 H), 7.44 (m, 1 H), 7.39 (m, 1 H), 731 (d, 
/=2.44 Hz, 1 Hi 7.17 (t, /=7.93 HE, 1 H), 5.90 (d, /=7.63 Hz, 1 H), 5.78 (d, J= 15.56 Hz, 1 

25 H), 5.58 (d, /=7.93 Hz, 1 H), 4.62 (m, 1 H), 4.52 (m, 1 H), 4 22 (d, /= 15 26 Hz, 1 Hi 3.74 (s, 

3 H), 3.58 (s, 3 H), 2 99 (m, 3 H). MS (ES 1+) m/z 451.1 (M+H) *. 

Example 257 

4-(^2-dimetl^rl-3-mDiphDliriDpropyl)-10-methyi-7-((meti^rlsulfor^rl)mjetl^rl)-3,4-dil^dro-

1 H-1,4,10-triazadib eirao [cd^aEuleiv 11 (lOHl-one 

30 Example 257a 

4-(2-((^2-dime thyl-3-marphohnop ro pyl)amiriD)-5-((me thylsu lfonyl)methyl)pher^l)-6-

metl^i- lH-pymolo [^3-c]pyridiiv7(6H)-ane 
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A mixture ofExample 5d (77 rag, 0.159 mmol) and 2,2-dimetlyl-3-

moarpholiriiopropanal (0 J056 mL, 0317 mmol) was s tilled in dichloiorriietharie (5 niL). To this 

mixture was added acetic acid (0.045 mL. 0.793 mmol). The resulting partial suspensionwas 

heated under reflux for 1.5 hour. Hie reaction mixture was cooled in an iceftvaterb ath for 15 

5 miiutes and then sodium triacetoxyborohydride (106 mg, 0.476 mmol) was added to the 

mixture under aigon. The mixture was stirred at 0 * C for 15 minute; and then alleged to 

waim slowly to ambient temperature ov^r 1 hour. The mixture was then stiired at antient 

temperature for 16 hours. Satuiated aqueous sodiumbicaibonate solutionwas added 

followed by -addition of saturated aqueous ammonium chloiide and water. The mixture was 

10 extracted with dichloiomethane andthelayeE separated. The organic layerwas diied ovtr 

anhydrous magnesium sulfate, filtered, and concentrated to provide the title compound. 

Example 257b 

4-(2-((^2-dime thyl-3-marpholiiijqp io pyl)amino)-5-((me thylsu lfonyl)methyi)phei^,l)-6-

metl^l- lH-pytrolo [2,3-c]pyndin-7(6H)-arie 

15 Example 257a (130 mg, 0.203 mmol) was diss olved in dioxane (S mL) and ethanol (4 

mL). To this mixture was added 5N aqueous sodium hydroxide solution (5 mL) and the 

mixture was stirred at ambient temperature for 4 IIOUE. The mixture was concentrated to 

approximately 1 f3 of the volume and then partitioned b etween s aturated aqueous ammonium 

chloride and ethyl acetate. The organic layerwas dried over anl^drous magnesium sulfate, 

20 filtered, and concentrated. The res idue was triturated with a mixture of ethyl ether and ethyl 

acetate, filtered, and dried, to provide the title compound. 

Example 257c 

4-(^2-dimeti^l-3-mDiphDliiiopropyl)-10-methyi-7-((met]^lsulfoi^l)nreAyl)-3,4-dil^dro-

1 H-1,4,10-tnazadib eirao [cd^asulen-11 (10H)-one 

25 A mixture ofExample 257b (38 mg, 0.077 mmol) and paraformaldehyde (12.5 mg, 

0.411 mmcl) in tetrahydrofuran (10 mL) was s tiired at ant ient temperature. To resulting 

suspensionwas added 1M solution cf titanium tetrachloride (0.82 mL). The reactionmixture 

was stirred for 24 hours at antient temperature and then added to a mixture cf saturated 

aqueous sodiumbicaibonate and ethyl acetate. "Hie organic layerwas separated and the 

30 aqueous layer extracted with etlyl acetate. The combined organic layers were dried over 

anhydrous magnesium sulfate, filtered, and concentrated. The residue was puiified by flash 

chromatography (silicagel, 2 % methanotfdichloiDiriethane) to provide the title compound 

(10.8 n®, 28 % yield). "H NMR (400 MHz, DMS O-dJ 5 11.75 (bs, IH), 7 63 (d, /= 2.1 Hz. 

IH), 7.51 (s, IH), 7.38 (d, /= 8.2 Hz, 1H1 7.24 (dd, /= 8.2, 2.0 Hz, IH), 7.10 (d, /= 25 Hz, 
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1 HI 4.42 (s, 2H), 4.13 (s, 2H), 3.63 (s, 3H), 3.37 (m, 4H), 2.91 (s, 3H), 2.13 (bs, 4H), 1 .SS 

(bs, 2H), 0.63 (s, 6H). (ESI+) m/z 499.2(M+H)'. 

Example 258 

4-(5-fhioiDpyTimidin-2-yl)- 10-metl^l-7-((methyisulfonyl)methyi)-3,4-dihydro- IH-1,4,10-

5 triaEadiberEo[cd£]aEulen-ll(10H)-ane 

Example 258a 

4- ( 2- (( 5-fhio ropyrimid in- 2- yl)amiriD )- 5- ( (me tl^lsu lib i^l) me tl^l) phenyl) - 6- me thyl-1- to s yl -

lH-pyrrolo [2,3-c]pyridm-7(0H)-ane 
Example 207a (0.243 g, 0.5 mmol), 2^iomD-5-fhiaropyrimidine (0.177 g, 1 mmol), 

10 diacetoxypalladium. (0 D2S g, 0.125 mmclX dicyrdohexyl^^'^'-triisopropyl-tl, 1 '-b iphei^l}-

2-7l)phosphiiie (0.12 g, 0.25 mmol), and cesium caib onate (0.326 g, 1 mmol) were corrt ined 

in a 5-mL microwave vial and s parged with nittogen for 30 miiutes. A nitrogen-sparged 

solution of anhydrous tohiene (32 mL) and teit-butaiicl (0.8 mL)was added. The reaction 

mixture was heated at 110 for 3 IIOUE , cooled to ambient temperature, and filteied through 

15 a fritted funnel to remove the palladium solids. "Hie filtrate was partitioned beiween etl^l 

acetate and water. The oiganic layer was was hed with s aturated aqueous s odium chloride, 

treated with3-mercaptopampyrl-functianaliaed silica gel for 20 minutes, dned over anhydious 

magmes ium sulfate, filtered through aphig of Celite, arid concentrated. The residue was 

triturated with methanol, filtered, and dried in a vacuum oven at 70 to give 0.215 (74 %) 

20 of the title compound. 
Example 258b 

4 -( 2 -((5- fhi ore pyimudin-2 - >4) amino) -5 - (( nt thyb ulfonyl) nt thyl) p It nyl) -6 - nt thyl-1H -

pyiiDlo[2^-c]p(yridin-7(6H)-one 

A mixture of Example 258a (0.215 g, 0.37 mmol) in tetrahydjofuian (15 mL) was 

25 treated with tefr±utylammanium fluoride (0.145 g, 0.554 mmol) and s tiired at 60 * C for 1 

hour and 40 miiutes. The reaction mixture was cooled to antient temperature and 

concentrated. The concentrate was s hirtied in dichlaramethane and the solid was collected 

b y filtration and dried in a vacuum ore n at 70 to gire 0.068 g (43 %) of the title 

compound. 

30 Example 258c 

4-(5-fhioiopyTimidirb-2-yl)- 10-metl^l-7-((methyl5ulfonyl)methyi)-3,4-dihydro- IH-1,4,10-

triaEadib errao [cd^]anulen-11(10H)-one 
A mixture ofExample 258b (0.059 g, 0.137 mmol) and paraformaldehyde (0016 g, 

0 548 mmcl) were cont ined in a 5-mL irricravave vial. The vial was capped and sparged 
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with nitrogen for 30 minutes. Nitrogen-s paiged acetic acid (5 mL)was added and the 

mixture was heated at 75 for 3 hours and 40 miiutes. "Hie reaction mixture was 

concentrated to drynes s, s lunied inwatei and treated with s odium acetate until b asic. The 

resulting mixture was heated at 50 *C for 2 hours and then cooled to ambient temperature. 

5 The solid was collected b y filtiation, nnsed with 300 mL cfwatei and dned in a vacuum 

oven at 70 *C overnight. The solid was then slurried in etl^l acetate, stined for 1 hour arid 

filtered. To this solid (0 04 g, 0 J091 mmol) in methanol (0.25 mL) was added hydrogen 

chloride solution (4 M in 1,4-dioxane) (0.3 ml^ 1 mmol). The resulting mixture was stirred 
at anb ient temperature for 30 miiutes. Tit solid was collected b y filtiation and diied in a 

10 vacuum oven at 70 *C to give 0 J0354 (54%) of the title compound as the HC1 s alt. 'H NMR 

(400 MHz, DMS O-dd) 5 11.87 (d, /=2.14 Ha, 1 HX 8.31 (s, 2 H), 7.83 (d, /= 1.53 Ha, 1 H), 

7 60 (S, 1 HX 7.37 (m, 2 H), 7.30 (d, J=2.44 Hz, 1 HX 5.70 (d, /= 15.56 Hz, 1 H), 4.60 (m, 1 

H), 4.49 (m, 1 H), 434 (d, 3= 1556 Hz, 1 HX 3.58 (s, 3 H), 3D1 (s, 3 H). MS (ESI+)mfe 

440.1 (M+H)'. 

15 Example 259 

10-met]^l-7-((metl^lsulfbr^l)mgtl^l)-4-(pynmidin-4-yi)-3,4-dihydio- IH-1,4,10-

triazadib eirao [cd^]anulen-11(10H)-one 

Example 259a 

6-methyI4-(5-((metl^lsulfbr^l)met]^l)-2-(pyrimidin-4-ylamino)phenyi)- 1-tosyl- 1H-

20 pyirob[2^-c]pyridin-7(6H)-one 

Example 207a (0.243 g, 0.5 mmol), 4-b romopynmidirie (0.159 g, 1 mmolX 

diacetoxypalladium(0D28 g, 0.125 mmol), dicyclohexyi(2,4'j6'-triisopK]pyl-[l,r-bipher^rl]-

2-7l)phosphiiie (0.12 g, 0.25 mmol), and cesium caib onate (0.326 g, 1 mmol) were conb ined 
in a 5-mL microwave vial and s parged with nitrogen for 30 miiutes. A nitrogen-sparged 

25 solution of anhydrous toluene (32 mL) and tert-butanol (0.8 mL)was added. The reaction 

mixture was heated at 110 for 16.5 hours, cooled to ambient temperature and filtered 

through a fritted funnel to remove the palladium solids. Hie filtrate was partitioned b etween 

ethyl acetate and watei. The oiganic layeiwas washed with satuiated aqueous sodium 

chloride, treated with 3-mercaptopropyl-furictionalized silica gel for 20 mirutes, dried over 

30 anhydrous magnesium sulfate, filtered through a plug of C elite, and concentiated. The 

residue was purified by flash chromatography (silica gel, 20 to 100 % of a 3:1 mixture of 

ethyl acetate/ethano! in heptanes) to provide an impure mixture. The material was subjected 
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to a second flash chromatography (silica gel, 45 to 50 "A of a 3:1 mixture of etl^l 

acetate/ethanol in heptanes) to provide 0D42 g (15 %) of the title compound. 

Example 259b 

6 - nt thyl- 4- (5 - ((itt thyls uh onyl) nt thyl) - 2- (p yrimid in-4 -ylamino) phe nyl) -1 H-pymolo [2^-

5 c]pyridin-7(6H)-one 

A mixture ofExample 259a (0.042 g, 0.075 mmol) in tetrahydrofuran (2 mL) was 

treated withtetriutylammonium fluoride (0.02 g, 0.075 mmol) and heated at 60 *C for 45 

miiutes. Additional tetrabutylanmionium fluoride (0.02 g, 0.075 mmol)was added and 

heating was cantmied for another 1 25 hours. The reaction mixture was cooled to ambient 

10 temperature, concentrated, and slurried in efl^l acetate. The solid was collected by filtiation 

and then purified by reverse phase HPLC (CI 8, acetonitnle Abater (0.1 % trifluoiDacetic 

acid), 5-70 %') to provide 0.039 g (99 %) of the title compound. 

Example 259c 

10-metl^l-7-((metl^l5ulfor^l)metl^l)-4-(pyTimidin-4-yi)-3l,4-dil^dro- IH-1,4,10-

15 triazadiberEo[cd^]aEulen-ll(lQH)-cme 

To a 5-mL rracrcwave vial equipped with a magnetic sti.ii ar were added Example 

259b (0.039 g, 0.075 mmol), paraformaldehyde (0.011 g, 0.375 mmol) and acetic acid (1.3 

mL). The vial was capped arid heated at 75 "C for 40 minutes. The reaction mixture was 

concentrated. The residue was dissolved inacetonitrile (3 mL) and water (0.75 mL) and 

20 treated with sodium acetate until basic. The resulting mix tare was heated at 50 *C for one 

hour and then cooled to ambient temperature. The reaction mixture was partitioned between 

ethyl acetate and water, washed with saturated aqueous sodium chloride, dried over 

anl^drous magnesium sulfate, filtered, arid concentrated. The residue was purified by 

reverse phase HPLC (CIS, acetonitrileAvater(0.1 % trifluoiDacetic acid), 10-60 %) to 

25 provide 0.004 g (9 %) of the title compound as the trifluoroacetic acid salt. 'H NMR (500 

MHz, DMS O-dd) 5 11.87 (d, /=0.61 Hz, 1 HX S.24 (m, 2 H), 7.82 (s, 1 H), 7.60 (s, 1 HX 7.35 

(m. 3 H), 6 60 (t, f=4.73 Hz, 1 HX 5.79 (d, /= 15.56 Hz, 1 H), 4.60 (m, 1 H), 4.49 (d, /= 13.43 

Hz, 1 HX 4.30 (d, /= 15.26 Hz, 1 H), 3 58 (s, 3 HX 3.01 (s, 3 H). MS (ES 1+) m/z 422.1 

(M+H)'. 

30 Example 260 

4-(2-(3-(dimethyiaminD)propoxy)b errayl)-10 - nt thyl- 7- (( methylsulfo riyl)me thyl)- 3,4 -

dil^dno-1 H-1,4,10-tnazadib eirao [cd^azulerv 11(1 OH)-one 

Example 260a 
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4- (2-(( 2- (3- (d imethylamino ) prop on y)b e nsyl) amino)-5- (( me thyls ulfonyl) me thyl) p lie r^l)-6-

metl^l- 1-tosyl- lH-pyiialo[^3-c]pyiidin-7(6H)-ane 

A mixture ofExample 5d (106 mg, 02 IS mmol) and 2-(3-

(dimetl^lammo)propoxy)b erraaldehyde (0.067 mL, 0314 mmol) was s tilled in 

5 dichlorDethane (5 mL). To this mixture was added acetic acid (0 D62 mL, 1091 mmcl). The 

resulting partial suspensionwas heated under reflux for 15 hour. The reaction mixture was 

cooled in an ice Avaterb ath for 15 miiutes and then sodium triacetoxyborol^dride (146 mg, 

0655 mmol) was added to the mixture under aigon. "Hie mixture was stiired at 0 for 15 

miiutes and then allmred to warm slowly to ambient temperature over 1 hour. "Hie mixture 

10 was then s timed at ant ient tempeiature for 16 hours. S aturated aqueous sodiumbicaibonate 

solutionwas added followed by saturated aqueous s odium caibonate and water. The mixture 

was extracted with dichloromethane and the layeis sepaiated. The organic layerwas dried 

over anhydrous magnesium sulfate filtered, and concenbated. The residue was purified by 

flash chromatography (silica gel, 4 —10 % methanol in dichloromethane) to provide the title 

15 compound. 

Example 260b 

4-(2-((2-(3-(dimethylaminD)propQxy)benEyl)amirio)-5-((methyisulfonyi)methyl)phei^rl)-6-

methyl- lH-pyrrolo [^3-c]pyndin-7(6H)-one 

Example 260a (101 mg, 0.149 mmcl) was diss olved in dioxane (5 mL). To this 

20 mixture was added 5N aqueous sodium l^droKide solution (5 mL) and the mixture was 

stined at SO for 4 hours. The mixture was partitioned between satuiated aqueous 

ammonium chloiide and ethyl acetate. The organic layer was dried over anhydrous 

magmas ium sulfate, filtered, and concentrated. The res idue was purified by flash 

chromatography (s ilica gel, 10 % methanol in dichlaramethane) to provide the title 

25 compound. 

Example 260c 

4-(2-(3-(dimethyiaminD)piDpoxy)b errayl)-10 - ire thyl- 7- (( methylsulfo iiyl)me thyl)- 3,4 -

dil^dro-1 H-1,4,10-tnasadib eirao [cd^]amulen-11(10H)-one 

A mixture ofExample 260b (43 mg, 0.0S2 mmol) and paraformaldehyde (10 mg, 

30 0329 mmcl) in tebahydrafuran (10 mL) was stimed at ant ient temperature. To resulting 

suspensionwas added 1M solution of titanium tetrachloride (0.66 mL). The reactionmixture 

was stiired for 24 hours at anbient temperature and then added to a mixture of saturated 

aqueous sodiumbicaibonate and ethyl acetate. The organic layerwas separated arid the 

aqueous layer extracted with ett^l acetate. The combined organic layers were dried aver 
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anl^drous magnesium sulfate, filtered, arid concentrated. Hie residue was puiified by 

reverse phase HPLC (CIS, CH£NAvater (0.1 % tnfluaroacetic acidX 0-100 % gradient) to 

aflcud the title compound (16.5 mg, 38 %) as the trifluoroacetic acid salt. 'H NMR (400 

MHz, DMSO-L&)5 11 .S3(s, IH),9.41 (s, IH), 7.74(s, IH),7.57(s, IHX 7.25 -7.15 (m. 

5 3H), 7.11 (d, /= 7.3 Hz, IH), 7 J06 (d, /= 2.7 Hsj IH), 6.95 (d, / = S.2 Ha, 1 HI 6.83 (t, / = 

7.4 R-z, IH), 4.44 (s, 2H), 4.25 (s, 2H), 4.12 (s, 2H), 400 (\J= 5.9 Ha, 2HX 357 (s, 3HX 

3.16 (dt, /= 9.7, 5.3Ha,2HX 2.94(s,3HX 2.77 (d,/ = 4.5Ha,6H),2 05 (dq, / = 116,5 9 

Hz,2H). (ESI+) m/z 535.1 (M+H)'. 

Example 261 

10 2-(10-metlyl-7-((methyl5ulfanyl)metl^rl)-ll-oxo-10,l 1-dihydro-IH-1,4,10-

tnaaadiberEO [cd^]aaalen-4pH)-yl)-2-phei^rlacetonitnle 

A mixture of Example 5f (57.7 mg, 0.168 mmol), b erEaldehyde (19.6 mg , 0.185 

mmolX and sodiam cyanide (9.3 mg, 0.185 mmol) in methanol (8 mL) was heated to 60 X 

o\^r 30 miiutes. Acetic acid (0.481 mL, 8.40 mmol) was added, and the partial suspension 

15 was heated at 60 X for 18 hours. To the cooled reaction mixture was added water (10 mL) 

arid the resulting precipitate collected by filtration. The precipitate was purified by reverse 

phase HPLC (C 18, CHXNfrvater(0.1 "A trifluoiDacetic acid), 0-100 "A gradient) to afford the 

title compound (20 mg, 26 %). "H NMR (400 MHz, 90*C, DMSO-^ 5 11.53 (s, IHX 7-76 

(d, /= 2,0 Ha, 1 HX 7.54 (s, 1H), 7.31 (d, / = 12.7 Ha, 7H), 6.93 (d, /= 2.7 Hz, 1 HX 5.64 (s, 

20 IHX 4.43 (d, / = 1.6 Ha, 2H), 4.19 (s, 2H), 3.64 (s, 3HX 2.88 (s, 3H). (ES 1+) m/z459.1 

(M+H)'. 

Example 262 

2-(2-(( 10-methyl-7-((mefi^rlsulfbr^rl)metl^rl)-11-oxo-10,11 -dil^dro- IH-1,4,10-

tnazadibenED [cd,Qaaulen-4pH)-yl)metl^rl)pheriaxy)acetamide 

25 Example 262a 

2-(2-(((2-(6-meti^l-7-axo- 1-tos yl-^7-dil^dro-1 H-py™loP^-c]pyiidin4-yl)4-

(( me thylsu lfonyi) me thyl) p he i^l) amino) me tlyl) pheno xy)ac e tamid e 

A mixture ofExample 5d (260 mg, 0536 mmol) and 2-(2-fom^rlphenoxy)acetamide 

(80 mg, 0.446 mmol) was stiired indichloiDethane (7 mL). To this mixture was added acetic 

30 acid (0.128 mL, 2.232 mmol). The resulting partial suspension was heated at 80* C for 2.5 

houis. The reaction mixture was cooled in an ioefrvater bath for 15 minutes arid then sodium 

triacetax^jorohydride (299 mg, 1.34 mmcl) was added to the mixture under argon. The 

mixture was stirred at 0 * C for 15 mirutes and then allowed to warm slowly to ambient 

temperature over 1 hour. The mixture was then stirred at ambient temperature for 16 hours. 
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S atuiated aqueous sodiumb icaib onate solutionwas added follcaved by addition cf water. 

Tit mixture was extracted with dichlaramethane and the layers separated. The oiganic layer 

was dried overanl^drous magnesium sulfate filtered and concentrated. The res idue was 

purified by flash chromatography (silica gel, 1 - 3 % methanol in dichlorometharie) to 

5 provide the title compound. 

Example 262b 

2-(2-(((2-(6-metl^l-7-axo-6f7-dil^dno-lH-pynDlo[2f3-c]pyndiii-4-yl)-4-

((me thylsu lfonyi)methyl)pher^l)amiriD)metl^rl)pherioxy)ajcetamide 

Example 262a (170 mg, 0.262 mmol) was diss olved in dioxane (10 mL). To this 

10 mixture was added 5N aqueous sodium l^droxide solution (3 niL) and the mixture was 

stiired at 80 for 6 hours. The mixture was partitioned between satuiated aqueous 

ammonium chloride and ethyl acetate. The organic layer was dried over anhydrous 

magnes ium sulfate, filtered, and concentrated to provide the title compound. 

Example 262c 

15 2-(2-(( 10-methyl-7-((metl^rlsulfbr^rl)metl^rl)-1 1-OKO- 10,11 -dil^dro- IH-1,4,10-

tnazadibenzD [al,Qazulen4(3H)-yl)met]^l)pheriaxy)acetamidfi 

A mixture ofExample 262b (49 mg, 0.099 mmol) and paraformaldehyde (12 mg, 

0396 mmcl) in tetiahydrofuran (10 mL) was stirred at antient tempeiature. To the resulting 

suspensionwas added a 1M sohitian of titanium tetrachloride (0.79 mL). The reaction 

20 mixture was stiired for 16 hours at ambient temperature and then added to a mixture of 

saturated aqueous sodiumb icaib onate and etl^l acetate. The oiganic layerwas sepaiated and 

the aqueous layer extracted withetlyl acetate. "Hie combined organic layers were dried over 

antydrous magnesium sulfate, filtered, arid concentrated. The residue was puiified by 

reverse phase HPLC (C18, CH/TNAwater (0.1 % tnfluarioacetic acid), 0-70 % gradient) to 

25 afford the title compound (3.4 n^, 7%) 1H NMR (400 MHz, DMSO-Ju) 5 11.51 (s, IH), 7.73 

(s, IH), 752 (s, 1H), 7.21 (s, 2HX 7.16(1, /= 79 Hz, IHX 7.12 -6.96 (m, 4H), 639 (d, /= 

83 H^ IH), 6.81 (t, J= 7.4 Hz, IH), 4.41 (d, /= 5.6 Hz, 4H), 4.28 (s, 2H), 4.17 (s, 2H), 3.65 

(s, 3H), 239 (s, 3H). (ES 1+) m/z 507.2 (M+H)'. 

Example 263 

30 4-(2,4-difhrorophei^rl)-l 0-methyl-7-((metl^rlsulfbi^rl)metl^rl)-l l-oxo-3,4, 10,11-tetrahydro-

lH-l,4,10-triazadibenzo[cd,flazulene-2-carboxylic acid 

The preparatian of Example 263 was describ ed in Example 209a. 1H NMR (500 

MHz, DMS O-d^) 5 13.21 (s, 1 H), 12.44 (s, 1 H), 7.83 (d, /= 1.22 Hz, 1 H), 7.71 (s, 1 H), 7 28 
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(dd, /= S.24,153 Hz, 1 H), 7.10 (m, 1 H), 7.01 (d, J=193 Hz, 1 H), 6.88 (td, /=854, 2.44 Hz, 

1 H), 6.82 (id, 7=923, 595 Hz, 1 H), 5.09 (s, 2 HI 4.49 (s, 2 H), 3.63 (s, 3 H), 296 (s, 3 H). 

MS (ESI+) mfe 500.1 (M+H)1. 

Example 264 

5 10-methyl-7-((met]^lsulfor^l)met]^l)-4-(2-(pyridin-2-ylmethaxy)b enzyl)-3,4-dihydro- 1H-

1,4,10-tiiasdibenzo[cd,f]azulen-l 1( 10H)-one 

Example 264a 

6- nt thyl- 4- ( 5- ((me thylsulfo iTyl)me thyl)- 2- ((2 - (p yridin- 2- ylme tho xyt e my lj amino) p It nyl) -
1 -tosyl- lH-pyimlo [^3-c]pyridm-7(6H)-ane 

10 A mixture of Example 5d (72.4 mg, 0.149 mmol) arid 2-(pyndiiir2-

ylmethoxy)bensldehyde (0.027mL, 0.124 mmol)was stirred indichlaroethane (5 mL). To 

this mixture was added acetic acid (0.036 mL, 0.621 mmcl). Hie resulting partial suspension 

was heated at SOX for 2.5 hour. Hie reaction mixture was cooled in an iceAvater bath for 15 

miiutes and thensodiumtriacetoxyboiol^dride (S3 mg, 0.373 mmol) was added to tlie 

15 mixture under aigon. HE mixture was stirred at 0 * C for 15 minutes and then allcaved to 

warm slowly to ambient temperature ovtr 1 hour. The mixture was then stimed at anbient 

temperature for IS hours. Satuiated aqueous sodiumbicaibonate solutionwas added 

followed by the addition ofwater. The mixture was extracted with dichloromethane and the 

layers separated. The organic layerwas dried over anhydrous magnesium sulfate, filtered, 

20 and concentrated. The res idue was puiified b y flash chromatography (silica gel, 1 — 2 % 
methanol in dichloro me thane) to piovide the title compound. 

Example 264b 

6- nt thyl- 4- ( 5- ((me thylsulfb ivlbne thyl)- 2- ((2 - (p yridin- 2- ylme tho xy'In e iTzyl) amino) p It nyl) -

lH-pymolo [2,3-c]pyridin-7(6H)-one 

25 Example 264a (90 mg, 0.132 mmol) was dissolved in dioxane (S mL). To this 

mixture was added 5N aqueous sodium l^droxide solution (2 mL) and the mixture was 

stiired at 85 X for 4 hours. The mixture was partitioned between satuiated aqueous 

ammonium chloiide and ethyl acetate. Hue oiganic layer was dried over anhydious 

magnes ium sulfate, filtered, and concentrated to provide the title compound. 

30 Example 264c 

10-methyl-7-((nttl^lsulfonyl)met]^l)-4-(2-(pyridm-2-ylmethaxy)b enzyl)-3,4-dihydro- 1H-

1,4,10-triasdibenzo[cd,f]azulen-l 1( 1 OH)-cut 
A mixture ofExample 264b (44 mg, 0.0S3 mmol) and paraformaldehyde (10 mg, 

0333 mmol) in tetrahydrofuran (10 mL) was stiired at ant ient temperature. To resulting 
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suspensionwas added a 1M sohitian of titanium tetrachloride (0.67 mL). The reaction 

mixture was stiired foi7 houis at anbient temperature and then added to a mixture of 

saturated aqueous sodiumb icaib cnate and eftyl acetate. The oiganic layerwas separated and 

the aqueous layer extracted with ethyl -acetate. Hie combined oiganic layers were dried over 

5 anhydrous magnesium sulfate, filtered, arid concentrated. The residue was puiified by 

reverse phase HPLC (CIS, CH/TNAvater (0.1 % tnfhioroacetic acid), 0-100 % gradient) to 

affoid tit title o:.npound (19.7 mg, 44%) "H NMR (300 MH^ DMSO-Ja) 5 11.97 (d, /= 

29 H^ IH), 8.63 (dd, /= 3.0,16 Ez, IH), 7.88 (ti,/= 7.7, 1.7 Hz, lH),7.77(d, /= 20 Hz, 

1 HI 7.39 (s, 1H), 7.30 - 7.37 (m, 2H1 7.2S - 7.12 (m, 3H), 7 JO 1 (d, J= S 2 Hz, IH), 6.S7 (t, 

10 J = 7.3 Hz, 1H), 3.20 (s, 2H). 4.46 (s, 2H1 4.34 (s, 2H1 4.31 (s, 2H), 3.62 (s, 3H), 2.94 (s, 

3H). (ES 1+) m/z 341.1 (M+H)L. 

Example 263 

(R)-7-(etl^'lsulfbi^'l)-10-methyl-4-( l-phei^,lethyl)-3^4-dil^dro- IH-1,4,10-

triazadib eirao [cd,f]aHuleii-11(10H)-one 

13 Example 263a 

(R)-2-b iDniD-4-(ethyisulfonyl)-N-( l-phei^rletl^rl)anilirie 

A mixture ofExample 2b (661 mg, 2.476 mmol), (R)-l-phenylethanamine (326 mg, 

4340 mmcl), and N-ethyl-N-isopropylpiDpan-2-amirie (1.12 niL, 6.420 mmol) in 

dimethylsulfoxide (12 mL) was heated at 100 X for 16 hours. Hie mixture was cooled to 

20 ambient temperature and partitioned between saturated aqueous ammonium chloride and 
ethyl acetate. The oiganic layerwas dned over anhydious magnesium sulfate, filtered, arid 

concentrated. The residue was puiified by flash chromatograpl^ (silica gel, 2 % ethancl and 

6 % ethyl acetate in heptane) to provide the title compound. 

Example 263b 

23 (R)-4-(S(ethylsulfonyl)-2-(( l-pher^kt%l)amino)phenyl)-6-methyl-1 -tosyt 1 H-pynDlo[2^-

c]pyridin-7(6H)-one 

A mixture ofExample 263a (320 mg, 0.S69 mmol), Example lf(33S mg, 1.30 mmcl), 

cesium fluoiide (528 mg, 3.4S0 mmol) and tetraliis(tiiphenylphDsphiiie)pallajdium(0) (100 

mg, 0.0S7 mmol) was spaiged with aigon for 15 minutes followed b y the addition of a 

30 degassed dimethoxyetharie ( 20 niL) and methanol (10 mL ) mixture. Hie reactionmixture 

was heated at 85 X for 2.5 houis. The mix tire was cooled to ambient temperature and 

partitioned b etween saturated aqueous sodium chloride and ethyl acetate. Hie oigarric layer 
was dried over anhydrous magnesium sulfate filtered, ard concentrated to provide the title 

compound. 
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Example 265c 

(R)-4-(5-(ethyl5ulfonyl)-2-((l-phe]^ktl^l)amiriD)phenyl)-6-methyl-lH-pyiiDlo[^3-

c]pyridin-7(6H)-one 

Example 265b (170 mg, 0.262 mmol) was dissolved in dioxane (20 mL). To this 

5 mixture was added 5N aquecus sodium hydroxide solution (5 niL) and the mixture was 

stimed at 85 for 4 hours. Hie mixture was partitioned between satuiated aqueous 

ammonium clilonde and ethyl acetate. The oiganic layer was dried over anhydrous 

magmas ium sulfate, filteied, and concentrated. Hie res idue was purified by flash 

chromatography (s ilica gel, 1 - 2 % methanol in dichlaramethane) to piovide the title 

10 compound. 

Example 265d 

(R)-7-(ethylsulfoiiyl)-10-methyl-4-( l-pher^lethyl)-3,4-dihydro- IH-1,4,10-

triazadib eirao [cd^azulerv11(10H)-ane 

A mixture ofExample 265c (140 mg, 0.321 mmol) and parafonnaldel^de (39 mg, 

15 1286 mmol) in tetrahydrofuran (10 mL) was stiired at ant ient temperature. To resulting 

suspensionwas added 1M solution of titanium tetrachloride (2.57 niL). The reactionmixture 

was stirred for 4 hours at antient temperature and then added to a mixture of saturated 

aqueous sodiumbicaibonate and ethyl acetate. The organic layerwas separated arid the 

aqueous layer extracted with etlyl acetate. Hie combined organic layers were dried over 

20 anlydrous magnesium sulfate, filtered, arid concentrated. The residue was puiified by 

re crystallization fiom methanol and dimetlysuFoxide to provide the title compound (109 mg, 

76 %) 1H NMR (400 MHz, 90*C, DMS 0-4) 5 11.50 (s, IH), 8.09 (d, / = 2.3 Hz, 1 Hi 7.64 

(s, IH), 760 (dd, / = S.3, 2.2 Hz, IH), 7.41 (d, 7= 83 H^, IH), 7.29 - 7.12 (m, 5H1 6.91 (s, 

1H1 4.38 (q, /= 6.7 Hz, IH), 423 -4.01 (m. 2H), 3.67 (s, 3H), 3.28 (q, /= 7.4 Hz, 2H1 

25 122 (d, J= 66 H^ 3H), 1.16 (t, J= 73 H^ 3H). (ES 1+) m/z 448JO (M+H)L. 

Example 266 

10-methyl-4-(pyiidin-2-yl)-7-(pyirolidin-l -ylsulforyl)-3,4-dihydiD-l H-1,4,51,10-

tetraazadib eirao [cd,f]azalen-11(10H)-one 

Example 266a 

30 3-bromcn2-chfoiD-5-(pyn?olidin-l-ylsulfonyl)pyridine 

54jiDmo-6-chloiDpyndine-3-sulfoi^rl chloride (4.7 g, 16.2 mmol) in dichlaramethane 

(60 rriL) at 0 *C was treated drop-wise with pyrrolidine (2.7 mL, 32.3 mmol) arid stirred for 

20 minutes at 0 *C . Hie ice b ath was removed arid stirring was contirued at ambient 

temperature for 45 mirutes. The reaction mixture was concentrated, slurried in water arid 
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filteied. Hie solid was then s hmied in diethyl ether and filtered to gi^ 4.66 g (88 %) of the 

title compound. 

Example 266b 

To a mixture ofExample 266a (1 g, 3.1 mmol) and pyridin-2-amine (0.36 g, 3.8 

5 mmol) in dimethyl sulfoxide (10 mL) was added sodium hydride (0.25 g, 6.2 mmcl). The 

mixture was stiired at ambient temperature for 1.5 IIOUE and then at 50 *C for 1 hour. The 

reaction mixture was cooled to artfc ient temperature and waterwas added to induce 

precipitation. The solid was collected by filtration, rinsed with additional water and dried by 
pulling air through. The s olid was then slurried in dietl^l ether, stiired for 1 hour, and 

10 filtered. The diethyl ether filtrate was concentiated. Both the solid as well as the residue 

fiomthe concentrationweie puiified individually by flash chromatography (silica gel, 5 to 60 

% ethyl acetate in heptanes ) and then conb ined to give 0.785 g (67 %) of the title compound. 

Example 266c 

6-methyl-4-(2-(pyridm-2-ylamiiiD)-5-(pyiTDlidin- l-ykulfonyl)pyridin-3-yl)-l -tosyl-1 H-

15 pynDlo[2^3-c]pyridin-7(6H)-oiie 

Example 266b (0J066 g, 0.173mmol), Example 1 f (0.064 g, 0.15 mmolX 

tris(dDbeiEylidenjeacetone)dipalladium(Q) (0.004 g, 4.5 timcl), l,3^7-tetramethyl-8-pheiiyl-

2,4,6-tnoxa-S-phosphaadamantane (0.004 g, 0.015 mmol) and sodium caib onate (0.068 g, 

0645 mmcl) were combined and sparged with nitrogen for 30 minutes. To this were added 

20 nibogen-s parged 1,4-dioxane (0.S mL) and water (0.2 mL). The reaction mixture was stiired 
at 60 *C for 4 hours arid then partitioned b etween ethyl acetate and water. The organic layer 

was washed with satuiated aqueous sodium chloride, treated with 3-meicaptopropyl-

functionaliHed silica gel for 20 minutes, dned orer anl^drous magnes ium sulfate, filtered 

thiougha plug cf Celite, and concentrated. The residue was purified by flash 

25 chromatography (s ilica gel, 0 to 100 % ethyl acetate in heptanes) to provide 0 049 g (54 %) 

of the title compound. 

Example 266d 

6-metl^l4-(2-(pyridin-2-ylamino)-5-(pyiTalidm- l-ylsulfoi^l)pyridin-3-yl)-l H-pymolo [2,3-

c]pyridin-7(6H)-one 

30 A mixture ofExample 266c (0.047 g, 0078 mmol) in 1,4-dioxaiie (0.75 mL) and 

ethanoi (0.25 mL) was treated with sodium hydroxide s ohitian (4 M aqueous, 0.1 mL, 0.4 

mmol) and heated at 60 * C for 30 miiutes. The reaction mixture was cooled to ant ient 
temperature and neutralized with hydrochloric acid s ohitian (2 M aqueous). The resulting 

mixture was partitioned between ethyl acetate and water, was hed with saturated aqueous 
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sodium chloride, dried over anhydrous magnesium sulfate, filtered, and concentrated. The 

residue was purified by reverse phase HPLC (CI S, acetonituleAvater(0.1 % trifluoiDacetic 

acid), 20-90 %) to provide 0.04 g (92 %) of the title compound as the trichloroacetic acid salt. 

Example 266e 

5 10-methyl-4-(pyndinr2-yl)-7-(pyirolidin-l -ylsulforiyl)-3,4-dihydiD-l H-1,4,5,10-

tetraazadib eirao[cd,f]azulerir11(10H)-orie 

To a 5-mL rrricravave vial equipped with a magnetic stiib ar were added Example 

266d (0.031 g, 0.055 mmol), paraformaldelyde (O.OOS g, 0.275 mmol) and acetic acid (1 
mL). "Hie vial was capped arid heated at 70 ° C for 45 minutes. Additional paraformaldel^de 

10 (O.OOS g, 0 275 mmcl) was added and heating was contiiued at 80 * C for 90 minutes. 

Additional paraformaldehyde (0016 g, 0.55 mmol) was again added and heating was 

continued overnight at 80 ^C. The reactionmixtuie was concentrated and thentalsenup in 

acetonitriLe (3 mL). Satuiated s odiumb icaib onate solution was added to achieve pH = 10. 

Water (0.5 mL) was added to provide a homogeneous solution. The mixture was heated at 50 

15 01C overnight. HE reaction mixture was cooled to arrfc ient temperature, diluted withwater (5 

mL) and neutralised with l^drocliloiic acid solution (2 M aqueous). The layers were 

sepaiated. The aqueous layerwas extracted with ethyl acetate. The organic layers were 

corrb ined and concentrated. The res idue was purified b y reverse phas e HPLC (CIS, 

acetonitrileAvater (0.1% tnfhicaoacetic acidi 15-90 %) to provide 0 J007 g (21 %) of the title 

20 confound as the trifluoiDacetic acid salt. 'H HMR (500 MHz, DMSO-d^) 5 11.97 (d, 3= 1.S3 

Hz, 1 HI 8.75 (d, 7=2.14 Hz, 1 Hi 8.62 (d, 7=2.14 Hz, 1 Hi S.09 (dd, 7=5.04, 1.07 Hz, 1 H), 

792 (s, 1 Hi 7.46 (m, 1 Hi, 7.34 (d, 7=2.75 Hz, 1 Hi 6.73 (dd, 7=6.71, 5.49 Hz, 1 H), 657 

(d, 7=8.54 Hz. 1 H), 5.15 (s, 2 H), 364 (s, 3 Hi, 3.31 (m, 4 H), 1.74 (m, 4 H). LCMS m/z 

46321. 

25 Example 267 

(S )-7-(ethyisulfonyl)-l 0-methyI4-( 1 -pher^Utl^l)-3,4-dihydiD-l H-1,4,10-

triazadib errao [cd^emulen-11(1 QH)-one 

Example 267 was prepared according to the procedure us ed for the preparation of 

Example 265^ substituting (S )- l-phe^lethanamirie for (R)- 1-pher^kthanamirie to provide 

30 the title compound. 'H NMR (400 MHz, 90*C, DMSO-^ 5 1152 (s, 1 Hi 8.09 (d, 7=2.2 

Hz. 1H), 7 65 (s, 1 Hi 7.60 (dd, 7= 8.4, 2.2 Hz, 1 Hi 7.41 (d, 7 = 8.4 Hz, IH), 7.29 - 7.12 (m, 

5Hi 6.91 (d, 7= 2.6 Hz, IH), 438 (q, 7= 66 R-z, IH), 4.22 - 4.01 (m, 2Hi 3.67 (s, 3Hi 
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329 (q, J= 7.4 2H), 3.19 (s, 2H), 1.22 (d, J= 6.6 Hz, 3H), 1.16 (t, J= 7.3 Hz, 3H). 

(ESI+) m/z 44S.0(M+H)'. 

Example 268 

(R)-methyl 3-(4-(2,4-difhrorophenyl)-10-methyl-7-((mgtl^lsulfbnyl)methyl)-1 1-OKO-

5 3,4,10,11-tetrahydro-l H-1,4, 10-tiiazadib eirao [cd;f]aailenr3-yl)propanaate 

The product fiom Example 82 was purified by chiral chromatography on a Chiral pal: 

0 J-H column (21 x 250 mm, 5 micron) ehiting with a 7:13 mixture of methanol/caibon 

dioKide. Fractions of the fiis t elated enantiomerwere collected and concentrated. The 

compound isolated was randomly as signed as the (R) enantiomer. 1H NMR (500 MHz, 

10 DMS0-4) 5 11.91 (s, IH),7.85(d, J= 1.5Hz, 7.70 (s, IH), 7.24(dd, J= 82,1.7Hz, 

1 HI 7.13 (s, 1 Hi, 7.11 - 7.06 (m, 1 HI 699 (d, / = 8.2 Hz, IH), 6.97 - 6.85 (m, 2H), 5.04 (1, 

/= 7.6 Hz, IH),4.57-4.42(m. 2H), 3.64(s, 3H),355(s,3H),293 (s, 3H). 2.46-2.36(m. 

2H1 196 -1.85 (m, 1H), 1.59 -1.48 (m, IH). (ES 1+) m/z 542 (M+H)L. 

Example 269 

15 (S )-methyl 3-(4-(^4-difhioiophenyl)- 10-metl^rl-7-((methyisulfor^rl)methyl)-1 1-oxo-

3^4,10^ 11-tetrahydro-l H-1,4,10-tnazadib eirao [cd4]aailen-3-yl)propanoate 

The product fiom Example 82 was puiified by chiral chromatography on a Chiralpalt 

0 J-H column (21 K 250 mm, 5 micion) eluting with a 7:13 mixture of methanol/caibon 

dioKide. Fractions of the second eluted enantiomer weie collected and concentrated. The 

20 compound is elated was randomly assigned as the (S ) enantiomer. 1H NMR (400 MHz, 

DMS0-4) 5 11.89 (s, IH), 7.85 (d, /= 1.6 Hz, IH), 7.69 (s, IH), 7.24 (dd, /= 82,1.7 Hz, 

1 HI 7.12 (s, 1 Hi, 7.11 - 7.04 (m, 1 HI 6.99 (d, / = 8.2 Hz, IH), 6.95 - 6.84 (m, 2H), 5.03 (1, 

/= 7.6 Hz, IH),4.57-4.40(m. 2H), 3.64(s, 3H),355(s,3H),293 (s, 3E\ 2.46-2.37(m. 

2H), 1.97 -1.84 (m, IH), 1.60 -1.47 (m, IH). (ES 1+) m/z542 (M+H)L. 

25 Example 270 

4-(2,4-difhiorophei^'l)-10-methyl-2-( 1-methyl- lH-pyrazol-4-yl)-7-(metl^'lsulfbi^'l)-3^4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]amalen-11(10H)-onje 

Example 270a 

4-b io mi' - 2- iod o- 7- nt tliox y- 1-tosyl-l H-pyirolo[2^3-c]pyiidinje 

30 To a solution of n-butyl hthium (2.5 M, 36 mL, 90 mmol in tetralydiofuran) in 

anhydrous tetrahydrofuran (200 mL)was added diisopropylamiiije (7.33 g, 72.4 mmol) 

dropwise at -70 X arid then the reactionmixtuie was stiried at -70 "C to -50 "C for 45 

miiutes. To the s ohition ofExample 1 c (23.0 g, 60 3 mmol) in anhydrous tetrahydrofuran 

(400 mL) was added the ab ove hthium diis qpropylamide s ohition dropvis e at -70*C and then 
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stimed for 1.5 hours. Then the solution of iodine (35.2 g, 139 mmol) in aril^drous 

tetralydrafuran(300 niL) was added drop,vis e to the i ove mixture at -TOX. Tit reaction 

mixture was stirred at -70 "XI! for another 3 hours and poured into aqueous Na-^Oi solution. 

Hie suspensionwas filtered arid the filter caloe was washed with dichLorDinetharie arid then 

5 dried to give the title compound (20 g, 39.4 mmol, 65.4 % yield) as white solid. 

Example 270b 

4-bromo-2-iodo-l -tosyl-1 H-pymolo [2,3-c]pyridin-7(6H)-one 

To the reaction mixture ofExample 270a (15 g, 29.6 mmol) and sodium iodide (7.09 

g, 47.3 mmol) in acetonitrile (300 mL) was added chloiotiimetlylsilane (5.SS mL, 46.0 

10 mmol) drojwise at room temperature. The reaction mixture was stiired at room temperature 

for 1 hour. Water (0.266 mL, 14.79 mmol) was added drqpwise to the reactionmixture and 

the reaction mixture was stiired at 65 *C for 4 houis. After cooling to room temperature, the 

reactionmixture was filtered to give crude product whichwas then re-dissolved in 

dichLorometharie. The solid was filtered off and the filtrate was concentrated under reduced 

15 pressure to give title compound (11 g, 22.31 mmol, 75 % yield) as white solid. 

Example 270c 

4-b romo-2-iodo-6-methyl- 1-tosyl-1 H-pyriDlo[^3-c]pyridin-7(6H)-one 

To a solution of Example 270b in dimethyiformamide (51.7 mL) was added sodium 

hydride (0538 g, 13.45 mmcl) in portions atO *C, and the mixture was stiired for 30 mirutes, 

20 followed by the dropwise addition ofio do me thane (0.839 mL, 13.45 mmol). The resulting 

mixture was stirred at room temperature overnight. The reaction mixture was quenched with 

saturated aqueous ammonium chloride sohitian. Hie resulting suspensionwas filtered and the 

filter caloe was dissolved indichlororutthart, dried over anhydrous sodium sulfate, filtered, 

arid concentrated under reduced pressure. The residue was washed with ethyl acetate and 

25 then dried to afford the title compound (5 g, 9.86 mmol, 95 % yield). 

Example 270d 

4-b ro rrc>- 6 -me thy 1-2 - (1 -methyl-1H - pytasol- 4 -ylV 1 -tosyl-1 H-pymolo (2J3-c]pyridin-7(6H)-

one 

A mixture ofExample 270c (0.431 g, 0S5mmol), l-metl^l-4-(4,4,5^5-tetrametlyl-

30 1 ,3,2-dioxab orolan-2-yl)-l H-pyraEole (0.177 g, 0.850 mmol), 

tris(dibeiEylidenjeacetDne)dipalladium(0) (0019 g, 0.021 mmol), l,3,5,7-tetramethyi-8-

pheriyl-^4,6-trioxa-3- phosphaadamantarie (0.025 g, 0085 mmol), and sodium cad) onate 

(0.135 g, 1275 mmcl) in dioxane (5 mL) and water (125 mL) was stiired at 50 *C for 3 

houis. Hie mixture was concentrated to dryness and extracted with etlyl acetate (20 mL). 
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Hie filtrate was concentrated and the residue puiified by silica gel flas h chromatog rap 1^ 

(petroleum ether/ etl^l acetate 1:1 -0:1) to give the title compound (0 353 g, 0.697 mmol, 82 

% yield). 
Example 270e 

5 6-methyl-2-( 1-methyl-1 H-pyraHol-4-yl)-4-(4,4,5,5-tetrameth.yl- lJ3T2-dicKaboiDlanr2-yl)-1-

tosyl-1 H-pynDla[^3-c]pyiidin-7(6H)-one 

A mixture ofExample 270d (0.5 g, 1.084 mmol), 4,4,4',4',5i,5J5l,5-octamethyl-2T2l-

bi(l,3^2-dioxaJboralane) (0.330 g, 1301 mmol), [1,1'-

bis(diphenylphosphino)ferrocene]dichlorqpalladium(II) (0.079 g, 0.108 mmol), and 

10 potass ium acetate (0.160 g, 1.626 mmol) in 1,4-dioxane (5 mL) was s timed at 100 4 C for 16 

houis. Hie mixture was filtered and concentrated. Hie residue was puiified by silica gel flash 

chromatography (petroleum ether/ ethyl acetate 1:1-0:1) to give the title compound (0.3 g, 

0395 mmol, 365 % yield). 

Example 270f 

15 2-bromo-N-(^4-difluarqphenyi)-4-(metl^rlsulfoi^rl)aniline 

A mixture of2-bramo-4-(metl^rlsulfQi^rl) aniline (0.8 g, 3.20 mmol), ^4-difluoro-l-

iodoben^ne (0.768 g, 3.20 mmol), tris(dib ei^hdeneacetane)dipalladium(0) (0.146 g, 0.160 

mmol), X-phos (2.78 g, 4.80 mmolX and ces ium caibonate (0.104 g, 0.320 mmol) in 1,4-

diaxane (10 mL) was stirred at 100 *C for 16 hours. The mixture was filtered and the filtrate 

20 was concentrated to diyness. Hie res idue was washed with petroleum ether/ ethyl acetate 1:1 

to the title compound (09 g, 2.4S5 mmol, 78 % yield). 

Example 270g 

4-(2-((2,4-difluorophei^l)aminD)-5-(methylsulfonyl)phei^rl)-6-metl^rl-2-(l -methyl- 1H-

pyraaol-4-yl)-l -tosyl-1 H-pyrrolo [2,3-c]pyridin-7(6H)-one 

25 A mixtuie of Example 270e (150mg, 0.295 mmol), Example 270f (107 mg, 0.295 

mmol), tris(dibenEylideiieacetone)dipilladium(10) (6.75 mg, 738 p.mol), potassium 

phosphate, dibasic (77 mg, 0.443 mmol), and l,3l,5i,7-tetramethyl-8-phei^rl-2,4,6-tiiaxa-8-

phosphaadamantane (8.62 mg, 0.030 mmol) in 1,4-dioxaiie (12 mL) and water (3.00 mL) was 

stiired at 60 for 3 hours. Hie mixture was concentrated to dryness and extracted with ethyl 

30 acetate (20 niL). Hie filtrate was concentrated and the residue was purified by flash 

chromatography (silica gel, petroleum ethei1' ethyl acetate 1:1-0:1) to provide the title 

compound (150 mg, 0.158 mmol, 53.6 % yield). 

Example 270h 
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4-(2-((2,4-difluorophei^l)amiro)-5-(methyl5ulfonyl)phei^rl)-6-metl^rl-2-(l -metlyl- 1H-

pyiazol-4-yl)-l H-pyrrolo [2,3-c]pyridiri-7(6H)-one 

To a solution of Example 2T0g (50mg, 0 J075 mmol) in 1,4-dioxane (10 mL) was 

added sodium hydroxide (50 mg, 1 250 mmol) and water (2 mL). The mixture was stiired at 

5 SO X for 5 lieu. 15. The mixture was adjusted to pH 5 b y 1N HCl and then extracted with, ethyl 

acetate. The organic phase was dried over anl^drous saturated sodium sulfate, filtered, and 

concentrated to giv^ the crude product (50 mg, 0 D41 mmol, 54.7 % yield) as a yellcav solid, 

which was used in the next s tep without further purification. 
Example 27Qi 

10 4-(2,4-difluoiDpliei^rl)-10-methyl-2-( 1-methyl- lH-pyraEol4-yl)-7-(metl^rlsulfbi^rl)-3,4-

dihydro-1 H-1,4,10-tnazadib eirao [cd^anulen-11(1 OH)-one 

To a solution of Example 270h (lOOmg, 0.196 mmol) in tetrahydrofuian (5 mL) was 

added paraformaldel^de (5 ,S9 mg, 0.196 mmol) and TiCL| (0.022 mL, 0.196 mmol) at 0" C, 

arid the mixture was stiired at antient temperature for 3 IIOUE. The mixture was diluted with 

15 water (10 niL) arid etl^l acetate (10 niL). It was then extracted with ethyl acetate three times. 

The combined organic layerwas dned ovtranl^drous sodium sulfate and then concentrated, 

and the res idue was purified by reverse phase preparative HPLC (CI &. CH^CNAwater (0.1 % 

trifluoroacetic acid), 0-100 % gradient to afford the title compound (25mg, 0.047 mmol, 

23.94 % yield). "H NMR (400 MHz, DMSO-dd) 5 12.12 (s, IH), 8.26 (s, lH),8.15(s, IH), 

20 791 (d, J= 146 Hzi 2H), 7.70 (d, J = 8.4 Hz, IH), 735-6.91 (m, 4H), 4.85 (s, 2H), 3.90 (s, 

3H), 3.6S (s, 3H), 3.31 (s, 3H).MS (ESI+) mfe 522.0 [M + H]L. 

Example 271 

4-(4-chlorophenyl)- 10-metlyl-2-( 1 -metl^l-l H-pyrazol-4-yl)-7-(methyl5ulfonyl)-3^4-dihydro-

1 H-1,4,10-tnazadib eirao [cd^]azulen-11 (10H)-one 

25 Example 271a 

2-bromo-N-(4-chlcrophenyl)-4-(mfittyl5ulfbryl)aniliiie 

A mixture of2-brcnrio-4-(met]^lsulfoi^rl)anLliiie (0.8 g, 3.20 mniDl),l-chlaro-4-

iodoben^ne (0.763 g, 3.20 mmol), tris(dibenzylideneacetone)dipallajdiium (0293 g, 0.320 

nmt'l'l, cesium caib onate (0.052 g, 0.160 mmol) and Xaniphos (2.78 g, 4.S0 mmol) was 

30 stiired at 90 X for 16 hours under nitrogen The reaction mixture cooled to antient 

temperature and was filtered and the filtrated was concentrated. The residue was washed 

with petroleum ethei/ethyl acetate (3:1) to provide the title compound (O.Sg, 1 -996 mmol, 
62.4% yield). 

Example 271b 
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4-(2-((4-chlorophei^l)amirD)-5-(methyl5ulfonyl)phei^rl)-6-metl^rl-2-(l -metl^l- lH-pyrazol-

4-yl)- 1-tosyl-1 H-pynDlo[2^-c]pyridin-7(6H)-one 

A mixture of Example 270e (150 mg, 0.295 mmol), Exmaple 271 a (106 mg, 0.295 

mmol), tii5(dibeii^rIijdeiijeacetDiie)dipalIadiiim(6.75 mg, 7 38 timolX potassium phosphate 

5 dibasic (77 mg, 0.443 mmol). and l,3,5,7-tetraniethyl-8-phenyl-2,4,6-tiiaxa-8-

phosphaadamantane (8.62 mg, 0.030 mmol) in dioxane (12 mL) and water (3 mL) was stirred 

at 50 X for 3 hours. The mixture was concentrated arid extracted with ethyl acetate (20 mL). 

Tit filtrate was concentrated and the s olid was washed with petroleum ether/ethyl acete (1:1) 

to giro the title compound (0.15 g, 0.161 mmol, 54.5 % yield). 

10 Example 271c 

4-(2-((4-chlorophenyl)amirD)-5-(methyl5ulfonyi)phenyl)-6-methyl-2-(l -methyl- lH-pyrazcl-

4-yl)-1 H-pyirolo[^3-c]pyiidin-7(6H)-one 

To a sohitian of Example 271b (150 mg, 0 227 mmcl) in 1,4-dioxane (10 mL) was 

added sodium hydroxide (80 mg, 2 DOO mmcl) and water (2 mL). The reaction mixture was 

15 stiired at 60 0 C for 3 hours. "Hie mixture cooled to ambient temperature and the pH was 

adjusted to pH = 5bythe addition of IN HCl. The mixture was then extracted with ethyl 

acetate, dned over anhydious sodium sulfate, filtered, and concentrated to give the title 

compound (80 mg, 0 J079 mmol, 34 S % yield). 

Example 271 d 

20 4-(4-chlorophenyl)- lO-methyl-S-C 1 -metl^l-l H -p yrazol- 4- ylV 7- (ire thyis ulfonyl) - 3,4- dihyd 10-

1 H-1,4,10-tnazadib eirao [cd^amulen-11 (10H)-oaie 

To a 5-mL micrmrave vial equipped with a magnetic stir bar was added Example 

271 c (70 mg, 0.134 mmol), paraformaldel^de (12.08 mg, 0.402 mmol), and acetic acid (2 

mL). The vial was capped and heated at 75 X for 1 hour. The mixture was concentrated in 

25 vacuo. The residue was suspended in methanol (10 niL) and acetic acid (1 niL) and heated at 

85 X for 20 minutes and then allowed to cool to antient temperature. The resulting solid 

was collected b y filtration and was hed with methanol to gi^ the title compound as an off 

white solid. "H NMR (300 MHz, DMSO-d^) 5 12.12 (s, IH), 838 (s, IH), 8.31 (s, IH), 8.07 

(s, IH), 797 -7.82 (m, 2H), 7.58 (d, J = 8.3 Hz, IH), 698 (d, J = 8.8 Hz, 2H), 6.18 (d, J = 

30 86 Ez, 2H), 5.12 (s, IH), 4.61 (s, IH), 394 (s, 3H), 360 (s, 3HX 3.34 -3.09 (m. 3H). MS 

(ESI+)mfe 518.0 [M+H]'. 

Example 272 

(R)-N -ethyl-7-(etl^lsulfor^l)- 10-methyl-11 -oxo-4-(l -phenyipiopyl)-3,4,l 0,11-tetrahydio-

1 H-1,4,10-triazadib eirao [cd,f]aEulene-2-caib oxamide 
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Example 272a 

4-b romo-6-methyl-7-oxo-^7-dil^dro-1 H-pyirolo[2^-c]pyiidiriie-2-caib0xylic acid 

Example 20Se (7.25 g, 24.2 mmol) in tetiahydrofurari/ethanol (1:2,210 mL) was 

heated at 75 *C to dissolve the solid. Hie mixture was thencooled to 35 *C. To this solution 

5 was added 1M aqueous hthium hydroxide (97 mL). The mixture was heated at 75 *C for 2 

houis and then cooled to ant ient temperature. The reaction mixture was then mixed with IN 

HCl (100 mL) and water (300 mL) arid allowed to stir at antient temperature overnight. The 

resulting precipitate was collected b y filtration, rins ed withwater, arid then dried to provide 

the title compound (6.41 gm. 93 %). 

10 Example 272b 

4-brom>N-etl^rl-6-metl^rl-7-oxo-^7-dil^idro-lH-pynolo[^3-c]pynjdine-2-

caib ox amide 

A mixture of Example 272a (5.4 g, 199 mmol) in dimethyl sulfoxide (100 mL) was 

treated with 2-(3H- [1,2,3[]tiiamlo [4T5-b]pyridin-3-yl)-1,1,31,3-tetrametl^lisouTcamim 

15 hexafluorDphasphate(V) (3.33 g, 21 91 mmol) and N-ethyi-N-iscpropylpropan-2-amine (10.5 

mL, 60.1 mmol) and s timed for 5 minutes. E thiamine solution (2 M in tetrahydmfurai\) (11 

mL, 22.00 mmol) was added and stinting was contiiued at ambient temperature for 7 hours. 

The reaction mixture was then diluted with 600 mL of water and s timed overnight at ant ient 

temperature. The resulting solid was collected by filtration and rinsed with 1 L of water. The 

20 solid was dried to provide the title compound (5.54 g, 93 %). 

Example 272c 

N-etl^l-6-methyl-7-axo-4-(4,4,5,5-tetiarnjetl^rl-1^3,2-dioxabarolan-2-yl)-6,7-dihydrD-

lH-py™lo[^3-c]pyiidine-2-caiboxamidje 

A mixture of Example 272b (5.4 g, 13.11 mmol), 4,4,4',4,,5,5,5',5-octamethyl-2T2'-

25 b i(l ,3,2-dioxab omUne) (13 SO g, 54.3 mnolX X-Phos (0 363 g, 0.761 mmcl), 

tris(dibeiEylidenjeacetone)dipalladium (0.166 g, 0.131 mmol), arid oven dried potassium 

acetate (5.33 g, 54.3 mmol) was degas sed with a stream of nitrogenblowing into the flask 

arid over the solids to puige the flask for about 1 hour. To this mixture was then added via 

cannula degassed, anhydrous dioxane (60 riiL) and the mixture was heated at 75 X 

30 overnight. The reaction mixture was cooled to ant ient temperature and then diluted with 

water and ethyl acetate and stiired for 30 miiutes. The mixture was diluted futher with ethyl 

acetate and methanolw as added to help the s clids dis solve. The mixture was paititioned. The 

resulting oiganic layerwas washed with saturated aqueous s odium chloride, and the 

cont ined aqueous washes were b ack extracted with 10 % methanol/ethyl acetate. The 
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cortfc ined oiganic extracts were stirred with 10 g. S iliaMetS © Thicl palladium s caveiiger 

(S ilicycle) for one hour. Anl^drous sodiam sulfate was added directly to this mixture and 

stilling continued for another 30 miiutes. The entire mixture was then filtered through a 

Buchner funnel, linsed with ethyl acetate, arid the resulting filtrate concentrated under 

5 reduced pressure. The resulting residue was mixed with200 mL of 10 % diethyl 

ether/heptane and sonicated for 30 miiutes. The resulting solid was collected b y vacuum 

filtration, washed with 100 mL of 10 % % dietl^l ether/heptane follcaved b y 200 mL of 

heptane, and dried to provide the title compound (5.1 g, 32 % yield). 

Example 272d 

10 (R)-2-bramo-4-(etl^rlsulfoi^rl)-N-(1 -phenylprqpyl)aniline 

A mixture ofExanple 2b (522 mg, 1 954 mmol), (R)-l-phei^lprqparvl-amirie (301 

mg, 5.360 mmoli and N-etl^l-N-isqprDpylpropan-2-arnirie (0J683 mL, 3910 mmcl) in 

dimethylsulfoxide (10 mL) was heated at 120 X for 13 hours. The mixture: was cooled to 

ambient temperature and partitioned between saturated aqueous ammonium chloiide and 

15 ethyl acetate. The organic layerwas dried over anhydrous magnesium sulfate, filtered, and 

concentrated. The residue was purified by flash clnomatograpl^ (silica gel, 2 % ethancl and 

6 % ethyl acetate in heptane) to provide the title conpound. 

Example 272e 

(R) - N -e thyl- 4- (5- (e thyls ulfonyl) - 2- ((1 -phenylpiopyl)amino)phenyl)-6- methyl-7-oxo-6,7-

20 dil^iro-lH-pyiTDfo[^3-c]pyiidine-2-cad)Qxamide 

A mixture ofExanple 272d (233 mg, 0.753 mmol), Example 272c (200 mg, 0.579 

mmol), potassium phosphate (369 mg, 1.733 mmol), l,3^,7-tetiametl^rl-6-phenyi-^4^3-

triaxa-6-phosphaadarnantarie (20.3 mg, 0.070 mmcl) arid 

tris(dib eiEyhdene-acetone)dipalladium(0) (21.2 mg, 0.023 mmol) was spaiged with aigon for 

25 15 minutes foibwed b y addition of degass ed tetiahydofuran ( 6 riiL) arid water (1.5 mL ) 

mixture. The reaction mixture was heated at 60 X for 3 hous . The mixture was cooled to 

ambient temperature and partitioned between saturated aqueous s odium chloride and etl^l 

acetate. The oiganic layerwas dried o •re r anhydrous magnesium sulfate, filtered, arid 

concentrated. The residue was puiified b y flas h chramatogiapl^ (silica gel, 3 % ethancl arid 

30 25 % efi^l acetate in heptane) to piovide the title compound. 

Example 272f 

(R)-N -ethyl-7-(et^lsulforiyl)- 10-methyl-11 -oxo-4-(l -phenylprDpyl)-3,4,l 0,11-tetrahydro-

1 H-1,4,10-tnasadib errao [cd^]anulene-2-caib oxamide 
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A mixture ofExample 272e(100 nig, 0.192 mmol) -and parafomaaldel^de (23 nig, 

0.768 mmol) in tetrahydrofuran (6 niL) was stiired at antient temperature. To resulting 

suspensionwas added 1M solution of titanium tetrachloride (0.39 niL). Hie reaction mixture 

was stirred for 1 hour at antient temperature and then at 60 *C for 2 IICUE . The mixture was 

5 cooled to ambient temperature and partitioned b etween saturated aqueous sodium chloride 

arid ettyl acetate. The organic layerwas dried overanl^drous magnesium sulfate filtered, 

and c once ntrated. The residue was puiified by reciystallizatian from methanol to provide the 

title compound (87 mg, 85 %) "H NMR (400 MHz, 90*C, DMSO-^ 5 11.79 (s, IH), 8D7 
(d, /= 2.2 Hz. 1H1 7.94 (t, /= 5.4 H^ IH), 7.64 - 7.54 (m, 2HX 7.34 (d, / = 8.4 Hz, IH), 

10 727 -7.12 (in 5H),4.76(d, /= 165 H^ IH), 4.48(d, /= 16.5Hz, IH),427 (t, 7= 7.1 Hz, 

1 HI 3.68 (s, 3H), 3.21 -3.32 (m,4H), 1.76 (p,/= 7.2Hz,2HX 1.15(di,/= 16.7, 7.3 Hz, 6H), 

052 (1, / = 7.2 Hz, 3H). (ESI+) m/z 532.9 (M+H)L. 

Example 273 

10-methyl-2-( 1 -metlyl-1 H-pyrazol-4-yl)-7-((metl^rlsulfoi^rl)metl^rl)-4-(pyridin-2-yl)-3J4-

15 dil^dro-1 H-1,4,10-tnazadib errao [cd^]amulen-11(10H)-one 

Example 273a 

N-(2-bramo-4-((metl^lsulfor^l)met]^l)phenyl)p yridin-2-amine 

Example 273a was prepared according to the procedure used for the preparation of 

Example 58h, substituting 2-iodqpyridirie for 1-chLoio-4-iodoberEene, to give the title 

20 compound. 
Example 273b 

6-nt thyl-2-(1 -ire thyl- lH-pyrazol-4-yl)4-(5-((metl^rlsulfor^rl)metl^rl)-2-(pyridin-2-

ylamiriD)pli)enyl)-1-tos yl-lH-pyiTolo[^3-c]pyridin-7(6H)-oiie 

Example 273b was prepared according to the procedure used for the preparatian of 

25 Example 270g, substituting Example 273a for Example 270f, to give the title compound. 

Example 273c 

6-metl^rl-2-(l - ire thyl- lH-pyiazol-4-yl)-4-(5-((metl^rlsulfoi^rl)metl^rl)-2-(pyridin-2-

ylaminD)phei^rl)- lH-pyirolo[2,3-c]pyridin-7(6H)-Qiie 

Example 273c was prepared according to the procedure used for the preparation of 

30 Example 270h, substituting Example 273b for Example 270g, to give the title compound. 

Example 273d 

10-methyl-2-( 1 -me thyl-1 H-pyrazol-4-yl)-7-((met%lsulfor^l)metl^l)-4-(pyTidin-2-yl)-3,4-
dihydro-1 H-1,4,10-triazadib errao [cd^anulenr 11(1 OH)-one 
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Example 273d was prepared according to the procedure used for the preparatian of 

Example 27Qi, substituting Example 273c for Example 27Qh, to give the title compound. 'H 

NMR (400 MHz. DMS O-d^: 5 1199 (s, 1 Hi S.23 (s, 1 HX S.02 (s, 1H), 7.92 (m, 2HX 7.63 

Cs, IH), 7.46 (dd, J = SD, 16 HE; IH), 7.37 (d, J = 8.0 Hz, IH), 7.28 - 7.24 (m, IHX 6.47 (dd, 

5 J =6.7,5.2 Ha, IH), 6.01 (d,J = 8.4Hz, IH), 5.94 (d, J = 15.6Ha, 1H), 4.63(d, J = 13.6Hz, 

IHX 4.52(d, J = 13.6H^ IH), 4.33 (d, J = 15.7 Ha, IHX 3.94 (s, 3HX 3.59 (s, 3H), 3.01 (s, 

3H). MS (ES 1+) mfe501.0 [M+ H]L. 

Example 274 
10-methyl-2-( 1-methyl- lH-pyraEol-4-yl)-7-(metl^rlsulfbi^rl)-4-phei^rl-3^4-dil^dro- 1H-

10 1,4,10-tiiasjdibenzo[cd,flazulen-l 1( 10H)-one 

Example 274a 

2-bromo-4-(methylsulfanyl)-N-phenyianiLine 

Example 274a was prepared accoiding to the procedure used for the preparation of 

Example 270f, sub stitu ting iodobensene for 2,4-difliuoro-l-io<16bensene, to give the title 

15 compound. 

Example 274b 

6-methyl-2-( 1-imethyl-l H-pyraad-4-yl)-4-(5-(metl^lsulfonyl)-2-(phei^lannn0)phenyl)-1-

tosyl-1 H-pyirofo[^3-c]pyiidin-7(6H)-one 

Example 274b wa prepared according to the procedure used for the preparatian af 

20 Example 270g, substituting Example 274a for Example 270f, to give the title compound. 
Example 274c 

6-methyl-2-( 1 -methy 1-1 H-pyrazal-4-yl)-4-(5-(metl^rlsulfoi^rl)-2-(phei^rlamino)phei^rl)-1H-

pyiiDfo[2^-c]pyiidin-7(6H)-one 

Example 274c was prepared according to the procedure used for the preparatian of 

25 Example 270h, substituting Example 274b far Example 270g, to give the title compound. 

Example 274d 

10-methyl-2-( 1-methyl- lH-pyraEol-4-yl)-7-(metl^rlsulfor^rl)-4-phei^rl-3|,4-dil^idro- 1H-

1,4,10-tiiasjdibenao[cd,flasLilen-l 1( 1 OH)-OIK 

Example 274d was prepared according to the procedure used for the preparatian of 

30 Example 270i, substituting Example 274c for Example 270h, to give the title compound. 'H 

NMR (400 MHz. DMS O-d^ 5 12 D6 (s, 1 HX 8.37 (d, J = 2.1 Ha,l HX 8.31 (s, 1 HX 8.06 (s, 

1HX792 (dd, J = 8.2,22 HBJ 1H),7.85 (s, IH), 7.56 (d, J = 82 Ha,lH), 6.98 - 6.90 (m, 2HX 
651 (s,lH), 623 (d, J = 8.0 Ha, 2H), 395(s, 3H), 359 (s, 3H), 3.38 (s, 3H). MS (ESI+) m/z 

486D [M + HJ. 
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Example 275 

10-methyl-2-( 1-methyl-1H -p yrazol- 4- yl)-7- ( nt thylsu. lib nyl) -4 -( pyiidin-2 -yl) -3,4- dihyd ro -

1 H-1,4,10-tnazadib eirao [cd^asulenr 11 (lOHl-ome 

Example 275a 

5 N-(2-bronro-4-(methyisulfonyl)pher^l)pyiidin-2-aminje 

Example 274a was prepared according to the procedure used for the preparation of 

Example 270f, substituting 2-iodcpyiidine for 2,4-difhiaro-l-iodobeiizenje, to give the title 

compound. 

Example 275b 

10 6-methyl-2-( 1-methyl-l H -p yrazol- 4- yl) - 4- ( 5- (me thylsu lib nyl)- 2- (pyiid iiv 2 -ylamino) phe nyl)-

1 -tosyl- lH-pymolo [2,3-c]pyiidin-7(6H)-orije 

Example 275b was prepared according to the procedure used for the preparation cf 

Example 270g, substituting Example 275a for Example 270f, to givie the title compound. 

Example 275c 

15 6-methyl-2-( 1-methyl-l H -p yrazol- 4- yl) - 4- ( 5- I'me thylsu lib nyl)- 2- (pyiid nv 2 -ylamino) phe nyl)-

lH-pynclo [2,3-c]pyridiiir7(6H)-onje 

Example 275c was prepared according to the procedure used for the preparation of 

Example 270b, substituting Example 275b for Example 270g, to give the title compound. 

Example 275d 

20 10-methyl-2-( 1-methyl-l H-pyrazol-4-yl)-7-(metl^rlsulfoi^rl)-4-(pyiidin-2-yl)-3J4-dihydro-

1 H-1,4,10-tnazadib eirao [cd^amulen-11 (10H)-o<ne 

Example 275d was prepared according to the procedure used for the preparatian of 

Example 270i, substituting Example 275c for Example 270h, to give the title compound. 'H 

NMR (400 MHz. DMS O-dJ 5 1206 (s, IHX 8.37(d, J = 2.0 Hz, IHX 8.26 (s, IHX 304 (s, 

25 IHX 7.97-7S5(m. 3H),7.61 (d, J = 8.3 HE, IH), 735(s,lH), 6.56(d, J = 6.1 Ha, IH),6.13 

(d, J = 8.5 Hz, 1H)? 5B8 (d, J = 16.1 Hz, IH), 4.37 (s, IH), 3.95(s, 3H)? 3.61 (s, 3H), 3.37 (s, 

3H).MS (ES 1+) m/z 487.0 [M + H>. 

Example 276 

4-(4-fTuioropher^rl)- 10-metl^rl-2-(l -metl^l- lH-pyiazol-4-yl)-7-((methyisulfonyl)methyl)-3^4-

30 dil^dro-1 H-1,4,10-tnazadib errao [cd^]aBulerir 11(1 OH)-one 

Example 276a 

2-bromjo-N-(4-fluoropher^l)-4-((met]^lsulfor^l)rnetl^l)ariilinje 
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Example 276a was prepared aocoidiiig to the procedure used for the preparation of 

Example 58h, substituting l-fluoro-4-ioddbenzene for 1 -chlaro-4-ioddb eiEene, to give the 

title compound. 

Example 276b 

5 4- [2 - ((4- flio io phe nyl) amino) -5 -( (nt thylsu h owl) nt thyl) phe nyl)- 6- methy 1-2 -( 1-methyl-1 H-

pyiazo!4-yl)-l -tosyl-1 H-pymolo [2,3-c]pyiidin-7(6H)-one 

Example 276b was prepared according to the procedure used for the preparatian of 

Example 27Qg, sub stituting Example 276a for Example 270£ to give the title compound. 

Example 276c 

10 4- (2 - ((4- flio in phe nyl) aminoj -5 -((nt thylsu howl) nt thyl) phe nyl)- 6- methy 1-2 -(1-methyl-l H-

pyiazol-4-yl)-l H-pymolo [2,3-c]pyiidin-7(6H)-0ne 

Example 276c was prepared accoiding to the procedure used for the preparation of 

Example 270b, substituting Example 276b for Example 270g, to give the title compound. 

Example 276d 

15 4-(4-fTuoropher^rl)- 10-metl^rl-2-(l -metl^l- lH-pyiazoM-yl)-7-((methyl;ulfonyl)methyl)-3^4-

dil^dro-1 H-1,4,10-tnazadib eirao [cd^]aBuleiir 11(1 OH)-one 

Example 276d was prepared accoiding to the procedure used for the preparatian of 

Example 270i, substituting Example 276c for Example 27011, to give the title compound. 'H 

NMR (400 MHz, DMS 0-d.O 5 1202(5, IH), 829 (s, IH), 805 (s, IHX ?-9Q(s, IHX 7.60 

20 (s,IH), 7.47 (d, J = 8.OH3 IH), 7.35 (d, J = 7.9 Hz, IH), 6.75(t, J = 8.9Hz, 2HX 6.13 (dd, J = 

92,4.4 Hz, 2HX 4.57 (s, 2HX 3.94 (s, 3HX3.57 (s, 3HX 3.00 (s, 3H). MS (ESI+) m/z 5180 

[M + H]'. 

Biological Examples 

25 Bromodomain domain.binding assay 
A time-resolved fluorescence resonance eneigy transfer (TR- FRET) assay was used to 

determine the affinities of compounds of the Examples listed in Table 1 for each 

b romodomain of B RD4. His-tagged first (BD1: amino acids K57-E168) and second (BD2: 

amino acids E352- E168) bromodomaiiis of BRD4 were expressed and puiified. An 

30 Alexa647-lieled BET-inhibitorwas used as the fluorescent probe in the assay. 

Synthesis of AJexatfi^T-laJjeled hromodomain inhJ)itor compound 

2<(6S,ZM-(4^hloix]phen>I)-2vl,9-tiiniet}xyWItthieno[3^-f] [l^triazok &,3-

a][l,4]diazq>inr6-}l}af:etk acid. Methyl 2-((6S JZ)-4-(4-chka^henyl)-2J3,9-tiimethyi-6H-

thierc [3,2-f] [l,2,4]tiia2Dlo [4,3-a] [l,4}iia2Epiiv6-yl>cetatfi (WO 2006129623[)(100.95 mg, 

257 



WO 2014/139324 PCT/CN2014/000258 

0243 nmiol was suspended in 1 mL methanol to whichwas added a freshly prepared solution 

of lithium hydroxide nf if hydrate (0.973 mL, 05 M, 0.4S7 mmol) and shaken at anbient 

temperature for 3 hours. The methanol was evaporated and the pH ad jus ted with aqueous 

hydrochloric acid (1 M, 05 mL, 0.5 nmiol) and extracted four times with ethyl acetate. The 

5 combined ethyl acetate layers were dried over magnesium sulfate and evapoiated to afford 2-

((6S ,^-4-(4-chloiDphei^l)-2,3,9-ttinietl^'l-6H-thienD [3,2-f] [l,^4]triaaolo [4,3-

a][l,4]diazepin-6-yl)acetic acid (85.3 mg, 07.0%); ESI-MS m/z =401.1 [(M+H)L] whichwas 

used directly in the next reaction. 

10 N- (2- (2 -(2 -ajiiinoetho :yy)ethoxy)ethyI)-2 ̂ (6 S, Z}- 4- (4- chJorop havyI)-2,3,9- trLnieihylr6 ft 

thieiu[3 [l^^tdazalD [4,3-a] [l,4|diazq) ii-6 -yl)ac etamide his(2,2^2-iri£hM)roacetalel 

2-(C6E ,Z>4-(4-chloiDphei^l>2^,9-tiinEtl^l-6H-thieic R2-f][l,2,4]1iia0aLo[4,3-

a] [1,4]dia3epin-6-yl)acetic acid(85.3 mg, 0.213 mmol) was combined with ̂ 2'-(ethaiie-l ,2-

diylb is(oxy))diethanamine (S igma-Aldiich, 0.315 mg, 2.13 mmol) were cortb ined in 5 mL 

15 anl^drous dimetl^lfoimamide. (lH-beiEo[d][l^,3[|tiiaEol-l-yloxy)tiipynDlidin-l-

ylpliosphDiiium hexafLuoiopho5phate( V) (PyB OB, C S Bio, Meiilo Park C A; 332 mg, 0 638 

mmol) was added and the ieaction shaken at artb ient temperature fbi 16 houis. The reaction 

was diluted to 6 mL with dimethylsulfoxide water (9:1, v:v) and purified in two injection; 

with time collection Watee Deltapak CIS 200 x 25 mm column eluted with a gradient of 

20 0.1% trifhiaroacetic acid (v/v) inwaterarid acetoiutiile. The fractions containing the two 

puiified products were lyuphilized to afford N-(2-(2-(2-amiiioethaxy)ethDxy)ethyl)-2-

((6S ,^-4-(4-chlQiDphei^l)-2^,9-trimetl^rl-6H-thienD [3,2-f] [l,^4]tria3QLo [4,3-

a][l,4]diaaepin-6-yl)acetamide b is(2,2,2-tiifluoroacetate) (134.4 mg, 82.3%); ES I-MS m's = 

531.1 ftM+H)L]; 529.1 [(M-H)"] and (S,Z)-NJT'-(2,2-(ethane-l,2-diylbis(Qxy))tiis(ethane-

25 2,1 -diyl))bis (2<(6S ,Z>4-(4-chfoioptei^l)-2^,9-triire%l-6H-thifino|32-
f][l,2,4]tria3olo[4,3-a][l,4]diaHepin-6-yl)acetamide) bis(2^,2-tiifluaroacetate) (3.0 mg; 

15%);ESI-MS m/z = 9132 [(M+H)1]; 911.0 [(M-H)"]. 

N- (2 - (2 -(2- aniido- (.Aleva6 47 )-etlttxy>etfioxy>eti\y]> 2 -{(6 S, £)-4- (4-c hlo rop hen>l>-2,3,9-

30 [3,2-:f| [L,2,4JtriazDlD[4,3-a] [I,4]diazq»inr6-}i>acetaiiiide(2,2 J-

trifhioroacetate) N-(2-(2-(2-amirDethoxy)ethaxy)etl^rl)-2-((6S,Z)-4-(4-chlarophenyl)-

2^,9-trimethyl-6H-thieno[3,2-f][l,2,4]triaBolo[4,3-a] [1,4]diaaepin-6-yl)acetamijde b is(2,2,2-

trifTuoioaaetate) (5.4 mg, 0 D071 mmol) was combined with Alexa Fluor® 647 caib oxylic 

Acid, succinimidylester (Life Technologies, Grand Island, NY; 3 mg; 0.0024 mmol) were 
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contined in 1 niL ard^dnous dimethylsulfoxide containing diiso pro pyde thiamine (1% v/v) 

and shaken at antient temperature for 16 hous. HE reaction was diluted to 3 mL with 

dirnethyisulfaxide water (9:1, v:v) and purified in one ir^ectionwith time collection Waters 

Deltapak C 18 200 x 25 mm column eluted with a gradient of 0.1% trifluoroacetic acid (vfv) 

5 inwater and acetonitrile. The fractions containing the purified productwere lyophil™d to 

afford N-(2-(2-(2-amido-(Alexaj647)-ethaxy)ethDxy)ethyl)-2-((6S ,Z)-4-(4-chlare](plienyl)-

2^3,9-trimetl^rl-6H-thieno[3l,2-f][l,2,4]triaHolo[4,3-a] [1,4]diaHepin-6-yl)ajaetamidje(2J2J2-

trifTuoroaaetate) (1B mg); MALDI-MS m/z = 1371.1,1373.1 [(M+H)'] as a dark blue 
pcavder. 

10 Assay 

Compound dilutian s eries were prepared in DMS O via an approximately 3-fold serial 

dilution from one of the following: 

Ass method C: 1250 liM-21 riM 

Ass s/ method D: 500 tlM-8.5 riM 

15 Ass ay method E: 0.47 mM to 7 & riM 

Ass ay method F: 250 ^LM4 2 nM 

Ass method G: 0JQ47 mM to 0.78 nM 

or 5-fold serial dill tion from cone afthe fbllmrmg: 

Asss/ method A: 25 niM-800 riM 

20 Ass ay method B: 2.5 mM-797 nM 

For Assay methods A, C, D, and F: Compounds were then diluted 6:100 in ass ay 

buffer (20 mM S odium Phosphate, pH 6.0, 50 mM NaCl, 1 mM Ethyienediaminetetraacetic 

acid, 0.01% TritonX-100, 1 mM DL-Dithiothreitol) to yield 3Xwoiking solutions. Six 

microliteE ( pL) of the working solutionwas then trans fened to white, low-volume as say 

25 plates (Costar #3673). A 1.5X assay mixture containing His-tagged b romodomairi, 

Europium-conjugated anti-His antibody (Invitrogen PV5596) and the Alexa-647-conjugated 

probe molecule was also prepared. Twelve pL of this sohitionwere added to the ass ay plate 

to reach a final volume of 18 |JL. 

For Ass s? methods B, E, and G: Compound dilutions were added directly into white, 

30 low-volume assay plates (Perkin Elmer Proxiplate 384 Plus# 6008280) using aLabcyteEcho 

in corgurctionwith Labcyte Access and Thermo Multidrop C ombinL rob otics. Compounds 

weie then suspended in eight microliteE (^iL) of as say buffer (20 mM S odium Phosphate, pH 

6 JO, 50 mM NaCl, 1 mM Etl^lenediaminetetraaoetic acid disodium salt dihyd rate, 0.01% 
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Triton X-100, 1 niM DL-Dithiathreital) containing His-tagged b ramodomain, Europium-

corrugated anti-His antibody (IrivitrDgenFV5596) and Alexa-647-conjugated probe. 

The final conceiittation of 1X ass sy mixture for assay methods A, B, C, D, E, F, and 

G contains 2% DMSO, S riM His-tigged b ramodomain, 1 riM Europium-conjugated anti-His-

5 tag antibody and 100 nM or 30 riM prob e (for BDI or BDII, respectively) and compound 

concentration in the range of 30 ^M-l 6 nM for method A, 49 D2 liM-15.63 nM for method 

B, 25 tiM423pM for method C, 10 pM-169 pM for method D, 9.19 pM-150pMfor 

method E, 5 tlM- 85 pM for method F, arid 0.92 tiM - 15 pM for method G. 

After a one-hour equilibration at room temperature, TR-FRET ratios were determined 

10 using an Envis ion nultilabel plate leader (Ex 340, Em 495/520). 

TO-F^ET data we re normalized to the means of 24 no-compound controls ('liigh") 

and S controls containing 1 M Tin-labeled probe flow'^). Percent inhib ition was plotted as a 

function of compound concentration and the dataware fit with the 4 parameter logistic 

equation to cb tain ICsos. Inhibition constants (K.) were calculated fiom the IC»s, prob e Kd 

15 and probe concentration Typical Z' value; were between0.65 and 0.75. The minimim 

significant ratio was determined to evaluate a; say re producib ility (Eastwood etal., (2006) J 

Biamol S creen, 11: 253-261). The MS R was determined to b e 2.03 for BDI and 193 for 

BDII, and a moving MS R (Last six nn MS R overtime) for both BDI and B DII was typically < 

3. The K, values are reported in Tab le 1. 

20 

MY-1 roll Hne proliferation assay 

The impact cf compounds of the Examples on cancer cell proliferation was 

determined using the b least cancer cell line MX-1 (ATCC) in a 3-day proliferation assay and 

the data are reported in Table 1. MX-1 cells were maintained in RPMI 1640 medium 

25 (Sigma) supplemented with 10% FBS at 37 C and an atmosphere of 5% CO?. Far 

compound testing, MX-1 cells were plated in 96-wellb lack bottom plates at a density of 5000 

cellsAvell in 90 tiL of culture media arid incubated at 37* overnight to allow cell adhes ion and 

spreading- Compound dilution s eries were prepared in DMSO via a 3-fold s erial dilution 

fiom 3 mM to 0.1 ^M. The DMSO dilution series were then diluted 1:100 in phosphate 

30 buffered saline, arid 10 liL of the resulted sohitian were added to the appropriate wells of the 

MX-1 cell plate. The final compound concentrations in the wells were 3^ 1, 0.3L, 0.1,0 J03^ 

0J01, 0.003,0.001, OflOO^ and 0.0001 JLM or 1, 0.3,0.1,0.03,0J01, 0.003^ 0.001,00003^ 

0 J0001, arid 0.00003 ^M. After the addition of compounds, the cells were incubated for 72 
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metre houis and tlie amounts of vi± le cells were determined using the Cell Titer Glo as say kit 

(Prarmega) according to maiufactuner suggested protocol. 

Luminescence readings fiomthe Cell Titer Glo as say weie normalized to the DMSO 

treated cells and analyzed us ing the GiaphPad Prism s aftware with sigmoidal curve fitting to 

5 obtain ECsos. The minimum s ignificant ratio (MS R) was determined to evaluate assay 

reproducib ility (Eas twood et al., (2006) J B lomol S creen, 11: 253-261). The overall MS R 

was determined to be 2.1 and amoving MSR (last six run MSR overtime) has been <2. 

TAle 1 
TR-FRET TR-FRET 

Compound 
of Example 

# 

TR-FRET 
ass ay 

protocol 

Binding Ki: 
BRD4 

(BDI K57-
E16S) (uM) 

Binding Ki: 
BRD4 

(BDII E352-
M457)(uM) 

Cellular 
proliferation: 
ECso(pM) 

1 E 0.0327 0D105 0.0272 
2 E 0.0246 0.00836 0.0192 
3 E 0.046 0.00891 0.0487 
4 E 2 3.09 ND 
5 E 0.765 0.758 ND 
6 E 0.001 OS 0.00171 000201 
7 B 0.0511 0D2S7 0.0145 
S E 0 DOO 646 0.00377 0D0568 
9 G 0000453 0.00111 0.000721 
10 E 0.00694 0.00599 0.0608 
11 G 0.00161 0.00257 0D0164 
12 G 0.00134 O.0OO472 0.0040 
13 G 0.004S4 O.O0768 0D0726 
14 E 0.0069 0.000882 0.0146 
15 E 0.00522 O.0OO631 0D0875 
16 E 0.0926 0D189 0.337 
17 E 0.165 0D539 ND 
IS E 0.145 0D241 0.343 
19 E 0.246 0D438 0.37 
20 E 0.15S 0D245 0.544 
21 G 0.00443 O.O03 0D0105 
22 G 0DOO875 O.0OO95 0D0171 
23 E 0.0017 O.0OO783 0.0070 
24 E 0 DOO 963 O.0OO8O1 0D0107 
25 E 0.00174 O.0OO847 O.O087 
26 G 0 DOO 701 0.000719 0D0103 
27 E 0.00119 0.00101 0D0127 
28 E 0.0011 0.00117 0.0137 
29 E 0.00695 0.00274 0D0103 
30 E 0.00498 0.00136 0D0139 
31 G 0.00167 0.00118 O.00O752 
32 G 0.00101 0.00114 0D0138 
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TR-FRET TR-FRET 
Compound TR-FEET Binding Ki: Binding Ki: Cellular 
of Example ass ay BRD4 BRD4 proliferation: 

# protocol (BDI_K57- (BDII_E352- EC5,(MM) 
E168) (W) M457KuM) 

33 G 0.0383 0 JO 228 0.495 
34 G 0.00245 0.00389 0.0147 
35 G 0.0355 0J0951 0.331 
36 G 0.00505 0.00625 >1 
37 G 0.00336 0 JO 024 >1 
38 G > 0.238 > 0.408 ND 
39 G > 0.238 > 0.408 ND 
40 G 0.0294 0.136 0.398 
41 G 0.0495 0 JO 578 >1 
42 G 0.00156 0.00203 0 JO0544 
43 G 0.00729 0 JO 247 ND 
44 G 0.00261 0.00247 0.0487 
45 G 0.00392 0.00375 0.141 
46 G 0.0137 0.00748 0.152 
47 G 0.00137 0.00127 0 JO0833 
48 G 0.00112 0.000855 0JQ0441 
49 G 0.00199 0.00221 0 JO0863 
50 G 0.00344 0.00551 0.0422 
51 G 0.00443 0 D132 0.174 
52 G 0.0174 0.00499 0.247 
53 G 0.00478 0J0219 ND 
54 G 0.00585 0.00145 ND 
55 G 0.008® 0 D159 0.146 
56 G 0.0144 0 JO 353 0.197 
57 G 0.0647 0 JO 906 ND 
58 G 0.00202 0.000617 0 JO0538 
59 G 0.0031 0.000972 0.0038 
60 G 0.00255 0 JO 331 0.115 
61 G 0.0211 0.00374 > 1 
62 G 0.00723 0.00473 0.91 
63 G 0.0822 0 JO 736 ND 
64 G 0.00269 0.00285 0.0846 
65 G > 0.238 0.238 ND 
66 G > 0.238 > 0.408 ND 
67 G > 0.238 > 0.408 ND 
68 G 0.0127 0.00422 0.0401 
69 G 0.00325 0.00324 0.0431 
70 G 0.00741 0.00188 0.131 
71 G 0.0304 0 JO 267 ND 
72 G 0.0262 0.037 ND 
73 G 0.0165 0 D194 ND 
74 G > 0.238 0.369 ND 
75 G >0.238 >0.408 ND 
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TR-FRET TR-FRET 
Compound TR-FEET Binding Ki: Binding Ki: Cellular 
of Example ass ay BRD4 BRD4 proliferation: 

# protocol (BDI_K57- (BDII_E352- EC5,(MM) 
E16S) (W) M457KuM) 

76 G > 0.238 >0.408 ND 
n G > 0.238 0.275 ND 
IS G 0.216 0.126 ND 
19 G >0.238 >0.408 ND 
80 G > 0.238 > 0.408 ND 
SI G 0.0517 00323 ND 
S2 G 0.0133 0.00112 0.979 
S3 G > 0.238 > 0.408 ND 
S4 G 0.00224 0.00386 0.0177 
S3 G 0.0108 00111 0.0489 
86 G 0.0103 00139 ND 
87 G 0.00254 00021 000469 
88 G 0.00346 0.00176 ND 
89 G 0.00577 0.00453 ND 
90 G 0.00132 0.00201 0.0306 
91 G 0.00327 0.00115 0001 SI 
92 G 0.00374 0.00558 ND 
93 G 0.00284 0.00163 000259 
94 G 0.00603 0.00349 000602 
95 G 0.002 IS 0.00253 0.0141 
96 G 0.00346 0.00161 ND 
97 G 0.00321 0.00135 ND 
98 G 0.00234 0.00315 000441 
99 G 0.0155 0.00166 0.165 o

 
0
 

1 
1 G 0.0298 0.00741 ND 

101 G 0.004S3 0.00277 ND 
102 G 0.00941 00269 0.151 
103 G 0.00812 0.00471 ND 
104 G 0.0347 00262 ND 

'•."
I o

 
1—

1 

G 0.00549 0.00268 0.0162 

1—
« o
 

G 0.00589 0.00191 0.0192 
107 G 0.00642 0.00379 000704 
10S G 0.0139 0.00211 0.165 
109 G 0.0641 00156 ND 
110 G 0.0417 00199 ND 
111 G 0.0077 0.00331 0.084 
112 G 0.0532 00152 ND 
113 G 0.0S56 00109 ND 
114 G 0.112 00255 ND 
115 G 0.0087 0.00271 0007S3 
116 G 0.016 00112 ND 
117 G 0.0723 0.00127 >1 
11S G 0.0126 0.00138 0.174 
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TR-FRET TR-FRET 
Compound TR-FEET Binding Ki: Binding Ki: Cellular 
of Example ass ay BRD4 BRD4 proliferation: 

# protocol (BDI_K57- (BDII_E352- EC5,(MM) 
E168) (W) M457KuM) 

119 G 0.0119 0.000602 0.134 
120 G 0.00928 0.00159 >1 
121 G 0.00665 0.000799 >1 
122 G 0.01 OS 0.000922 >1 
123 G 0.00995 0.000983 >1 
124 G 0.00884 0.00278 0.944 
125 G 0.00926 0.00236 0.342 
126 G 0.0536 o.os ND 
127 G 0.00268 0.00135 0.0417 
12S G 0.0291 0.002 0.0729 
129 G 0.0162 0 JO 025 0.25 
130 G 0.215 0 D146 ND 
131 G 0.0107 0.00235 >1 

I—
« 

L.
J to
 

G 0.0113 0.00314 >1 
133 G 0.00929 0J0014 0.204 
134 G 0.0144 0.00111 0.182 
135 G 0.0114 0.00214 0.51 
136 G 0.0132 0.00133 0.0492 
137 G 0.0517 0.00387 0.24 

I—
« 

L.
J 

CO
 

G 0.0225 0.00194 0.256 
139 G 0.0175 0.00233 0.627 
140 G 0.00999 0.00224 0.936 
141 G 0.0208 0 D109 0.319 
142 G 0.00861 0.00060 0.0518 
143 G 0.0549 0.00306 0.175 
144 G >0.238 0J0188 0.318 
145 G 0.0551 0.00138 0.0806 
146 G 0.00142 0.017 0.124 
147 G 0.00702 0.00097 0.0203 
14S G 0.00677 0.00054 0.0319 
149 G 0.00178 0.00082 0J00193 o

 
1—

1 

G 0.00405 0J0108 ND 
151 G 0.00114 0 JO 023 0 JO0426 
152 G 0.00718 0.011 ND 
153 G 0.00372 0.00918 ND 
154 G 0.0507 0 JO 531 ND 
155 G 0.0427 0J0478 0.349 
156 G 0.0468 0J0421 0.214 
157 G 0.0396 0 JO 239 0.0774 
15S G 0.0603 0 JO 773 ND 
159 G 0.0386 0 D198 0.0578 
160 G 0.125 0.118 ND 
161 G 0.0321 0J0214 0.0416 
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TR-FRET TR-FRET 
Compound TR-FEET Binding Ki: Binding Ki: Cellular 
of Example ass ay BRD4 BRD4 proliferation: 

# protocol (BDI_K57- (BDII_E352- EC5,(MM) 
E168) (W) M457KuM) 

162 G 0.0471 0 JO 604 ND 
163 G 0.0574 0J0454 ND 
164 G 0.0417 0.030 0.0725 

HO i—
I 

G 0.0S14 0 JO 796 ND 
166 G 0.060 0 JO 733 ND 
167 G 0.0692 0 JO 763 ND 
16S G 0.0932 0.124 ND 
169 G 0.0124 0.00467 0.0699 
170 G 0.00707 0 JO 252 0.0576 
171 G 0.0164 0 JO 292 ND 
172 G 0.0578 0 D128 0.551 
173 G 0.00672 0.00314 0.0199 
174 G 0.0125 0.00153 0.239 
175 G 0.015 0J0019 0.0999 
176 G 0.00101 0.00355 0.0142 
177 G 0.00202 0.00127 0 JO0372 
17S G 0.00436 0.00438 0.123 
179 G 0.0201 0 JO 807 ND 
ISO G 0.00151 0 JO 027 ND 
1S1 G 0.00333 0J0171 ND 
1S2 G 0.00131 0 JO 020 0J00108 
1S3 G 0.00384 0 D155 ND 
1S4 G 0.00434 0.00682 ND 
185 G 0.00419 0 D102 0.0283 

I—
« 

CO
 

G 0.00421 0 JO 092 ND 
187 G 0.00574 0.050 ND 

I—
« 

CO
 

CO
 

G 0.00364 0.00462 ND 
189 G 0.00582 0 JO 223 ND 
190 G 0.0267 0 JO 309 ND 
191 G 0.00100 0.00338 0.0107 
192 G 0.00165 0.00108 0J00125 
193 G 0.00185 0 D124 0.0317 
194 G 0.00133 0.00038 0J00147 
195 G 0.00266 0.00062 0 JO0377 
196 G 0.00114 0.00172 0 JO0382 
197 G 0.00152 0.00265 0 JO0266 
198 G 0.00159 0.00063 0 JO0069 
199 G 0.00081 0.00121 0.0108 
200 G 0.00818 0.00205 0.0342 
201 G 0.00085 0 JO 032 0.0278 
202 G 0.00079 0.00035 0.0043 
203 G 0.00099 0.00071 0 JO0543 
204 G 0.0461 0.00122 > 1 

265 



WO 2014/139324 PCT/CN2014/000258 

TR-FRET TR-FRET 
Compound TR-FEET Binding Ki: Binding Ki: Cellular 
of Example ass ay BRD4 BRD4 proliferation: 

# protocol (BDI_K57- (BDII_E352- EC5,(MM) 
E168) (W) M457KuM) 

205 G 020 0 JO 291 > 1 
206 G 0.00096 0.00051 0J00141 
207 G 0.00092 0.00209 0J00133 
208 G 0.00341 0.00115 0.0107 
209 G 0.0012 0.00086 0 JO0654 
210 G 0.00172 0.00080 0.0133 
211 G 0.00567 0.00747 0.118 

to
 

1—
« to
 

G 0.00239 0 JO 050 0.155 

to
 

1—
« 

l_
.J

 

G 0.00065 0.00042 0.0014 
214 G 0.0408 0.00325 0.431 

to
 

1—
« 

L-
rl G 0.0657 0.00587 0.454 

'.-I
II 

1—
1 

G 0.0573 0 JO 658 0.603 
217 G 0.193 0J0426 > 1 
218 G 0.00064 0.00064 0J00136 
219 G 0.0399 0.00476 0.301 
220 G 0.0516 0.00261 0.285 
221 G 0.0316 0 D123 0.033 
222 G 0.17 0 JO 294 0.16 
223 G > 0.238 > 0.408 ND 
224 G 0.00164 0J0014 0 JO0584 
225 G 0.00325 0.00239 0.0122 
226 G 0.00384 0.00186 0 JO0782 
227 G 0.00794 0.00118 0.134 
228 G 0.0245 0.00222 0.0849 
229 G 0.00411 0.00196 0.0412 
230 G >0238 0 JO 581 0.528 
231 G 0.039 0.00542 0.149 
232 G 0.108 0.00848 0.363 
233 G 0.00615 0.00377 ND 
234 G 0.0103 0 JO 094 > 1 
235 G 0.0161 0.00651 0.162 
236 G 0.0859 0.030 > 1 
237 G 0.0218 0J0121 0.313 
238 G 0.0621 0 JO 046 0.275 
239 G 0.0319 0.00212 0.294 
240 G 0.00314 0.00193 0.0859 
241 G 0.00307 0.00176 0.0515 
242 G 0.0126 0.00378 > 1 
243 G 0.00185 0.00347 0.153 
244 G 0.00043 0.00102 0 JO 0213 
245 G 0.00054 0.00094 0J00109 
246 G 0.00432 0 JO 036 0.0117 
247 G 0.00222 0.00242 0 JO0494 
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Compound 
of Example 

# 

TR-FRET 
•ass ay 

protocol 

TR-FRET 
Binding Ki: 

BRD4 
(BDI_K57-
E16S) (uM) 

TR-FRET 
Binding Ki: 

BRD4 
(BDII_E352-
M457)(uM) 

Cellular 
proliferation: 
EC5,(MM) 

248 G 0.00339 0.00329 0.0256 
249 G 0.0061 00191 0.0177 
250 G 0.0088 00225 0.845 
251 G >0238 0.142 ND 
252 G 0.0161 0.00224 0.108 
253 G 0.00070 0.00118 0.0013 
254 G 0.00112 0.00071 0.0039 
255 G 0.00453 0.00733 0.0343 
256 G 0.00059 0.00054 000035 
257 G 0.00234 0.00919 0.0211 
258 G 0.00092 0.00239 000443 
259 G 0.0034 0.00305 0.019 
260 G 0.00726 00034 0.219 
261 G 0.00932 0.00778 > 1.0 
262 G 0.00937 00132 ND 
263 G 0.00704 0.00807 >10 
264 G 0.00697 0.00153 0.899 
265 G 0.0256 0.00421 0.17 
266 G 0.0178 0.00815 0.0427 
267 G 0.0727 00947 ND 
268 G 0.0828 00164 ND 
269 G 0.00569 0.00092 ND 
270 G 0.011 0.00335 0.0807 
271 G 0.00391 0.00164 0.0852 
272 G 0.0589 0.00635 ND 
273 G 0.00112 0.00088 ND 
274 G 0.00283 0.00156 ND 
275 G 0.00209 0.00085 ND 
276 G 0.00119 0.00118 ND 

notdetemrinec 

T.PS llyflinihBacflHiiJpl induced induction, mouse assay 

Compounds of tlie Examples listed in Table 2 were assayed for their ability to inhibit 

LPS (lipopolysaccharide) induced IL-6 (Inifirlgukin-6) production in mice. Fox Chas e S C ID® 

female mice (Charles Rivers Labs, 5 per group) or CDl female mice (5 per group) received 
an intraperitoneal challenge of lipopolys accharide (2.5 mg/kg L2630 E .coli 0111 :B4) one 

hour after oral administration of oompounds. Mice weie euthanized 2 IIOUE afler 

hp qpolys accharide injection, blood was remold by cardiac puncture, and then the seium 

harvested from the b lood samples was frozen at -80 0 C. On the day of the ass ay the serum 
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samples were b nought to loom temperature and then diluted 1:20 m phosphate-buffered s aline 

containing 2 % b ovine seium albumin. Inteileukin-6 measurements weie performed using a 

cytokine assay from Meso Scale Discovery (Gaitheisburig, Maryland) for mouse seium 

analysis according to the manufacturer's protocol and read on a S EC TOR Imager 6000 

5 (Meso Scale Discovery, Gaithersburg, Maryland) instrument. Statistical analysis was 

performed using Prism soflware (version 5.0) incorporating Duimett's one wayANOVA. 

Hie IL-6 mean and standard deviation of the group of chicle treated animals weie compared 

with the IL-6 mean and standard deviation of the group treated with drug. A p value < 0 D5 
means that there is less than a 5% prob ability that the mean values in the two groups are 

10 equal. The % inhibition values in Table 2 all exhibited a p value less than 0.05. 

Tile 2 

Inhibition of LPS induced IL-6 production 

C ompound of Example # "A inhibition Mouse strain 
6 64 SCID 
7 53 SCID 
8 53 SCID 
9 79 SCID 
12 30 SCID 
15 63 SCID 
21 54 SCID 
24 70 SCID 
26 88 SCID 
27 79 SCID 
23 76 SCID 
30 81 SCID 
31 S3 SCID 
42 06 CDl 
53 39 CDl 
53 60 CDl 
60 44 CDl 
143 86 CDl 
151 57 CDl 
173 87 CDl 
102 77 CDl 
131 60 CDl 
192 73 CDl 
194 53 CDl 
195 05 CDl 
196 79 CDl 
190 86 CDl 
199 30 CDl 
202 47 CDl 
206 76 CDl 
207 65 CDl 

Xenograft tumor assay 
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The effect of compounds cf the examples to inhibit the gravth of OPM-2 xenograft 

tumoE implanted in mice was evaluated. A suspension of cancer cells (3x10^ per 0.1 niL) 

prepared in RPMI culture medium (Invitrogeri, Carlsbad, C A) was diluted 1:1 with a s ohitian 

ofMatrigel™(BD Biosciences, Franklin Lakes, NJ) and inoculated sub cutaneously into the 

3 right hind flank of female SCID-beige (Charles River Labs) mice. Randomisation into 

treatment and vehicle control groups (3-10/group) occurred when the mean tumor volume 

reached approximately 230 ]W. Compounds were foiiiulated in23% DMS O, 10% 

ethanol, 27.3% PEG 400. 60% Phos al 33 MC T. Administration of compound or vehicle was 

initiated on the day follcwing randomisation and continued for 21 days. Tumors were 

10 measured twice a week throughout the treatment period us ing a pair of calipee and tumor 

volumes were calculated according to the fomula V = L* W4/2 (Y: volume, mmJ; L: length, 

mm. W: width, mm) • Tumor growth inhib itionwas calculated based on the mean tumor 

vohime measured on the first day that the mean volume of the vehicle group exceeded 2000 

iW aocoidiiig to the fomula: 

13 %TGI = 100 - (100 x (mean tumor volume of treatment group / mean tumor volume 

of control group)) 

Results are s hewn in T± le 3. 

Table 3 

OPM-2 human nultiple myeloma cancer xenograft model 

Compound of Dose route, %iGr % removed 
Example # mg/kg regimen %iGr from study'1 

9 1 .S3 FO, 0Dx21 57+++ 36 
9 3.73 FO, OD x21 ndc 100 

12 13 IP, OD x21 82** 11 
12 13 IP, OD x21 91+>t°* 22 
12 3 IP, OD x21 89** 11 
12 3 IP, 0Dx21 ndc 100 

FO, 3 on 4 
12 3 off x3 weeks gl+++ 0 
12 3 PO, OD xl 1 72+++ 0 
12 13 PO, OD x21 22 
12 3 PO, OD x21 94+iw 36 

173 1.23 PO, OD x21 49++ 0 
173 23 FO, 0Dx21 ndc 67 
196 23 FO, 0Dx21 54+++ 0 
196 3 FO, OD x21 92+++ 44 
199 1.23 FO, OD x21 91+++ 38 
199 23 PO, QD x21 ndc 30 
199 3 FO, QD x21 ndc 30 
207 0.23 PO, QD x21 60*** 0 
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Compound of Dose route, %IGIn % removed 
Example # mg/kg regimen %IGIn 

from stud y*1 

207 05 PO, 0Dx21 93+++ 11 
207 05 PO, QD x21 94+itofc 13 
207 ID PO, QD x21 97+++ 44 
213 05 PO, OD x21 S2*** 13 
213 1 PO, QDx21 9^nn°* 25 
213 1 PO, 0Dx21 95+++ 13 
213 2 PO, OD x21 ndc 63 

a. Hie p values (as indicated by asterisks) are derived fiom Students T test comparison of 

treatment gioup V5. control group. *** p<0.001, ** p<0.01, * p< 0.05. 

b. Percentage of treatment group that were removed from s tudy due to moib idity or weight 
5 loss inexcess of 20%. 

c. Not determined. 

It is undeEtood that the foregoing detailed description and accompanying examples 

are merely illustrative and ate not to be taken as limitations upon the scope of the invention, 

which is defined s olelyb y the appended claim; and their equivalent;. Various change; and 

10 modifications to the disclosed ent odiments will be apparent to those skilled in the art. Such 

changes and modifications, including without limitation thee e relating to the chemical 

stmchires, substituents, derivatives, mtemiediates, syntheses, fomiilatians and/or methods of 

use of the invention, maybe made without departing fiomthe spirit and scope thereof. All 

publication;, patients, arid patent applications cited herein are hereby incorporated by 

15 reference in their entirety for all purposes. 
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CLAIMS: 

1, A compound of formula (I) or a pharmaceutical^ acceptable salt thereof, 

wherein 

Y1 is CH; 

R1 is CD3, C(-C3 alkyl, or C1-C3 haloalkyl; 

R2 is H or Cj-C3 alkyl; 

Y3 is CR3; 

R3 is H, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, CrC6 haloalkyl, -CN, 

-C(0)R3a, -C(0)0R3a, -C(0)NR3bR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, or G1; 

wherein the Cj-Ce alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 

the group consisting of G1, -CN, -C(0)R3a, -C(0)0R3a, ~C(0)NR3bR3c, 

-C(0)N(R3b)NR3bR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, -OR3a, -0C(0)R3d, 

-NR3bR3c, N(R3b)C(0)R3d, N(R3b)S02R3d, N(R3b)C(0)0R3d, N(R3b)C(0)NR3bR3c, 

N(R3b)S02NR3bR3c, and N(R3b)CfNR3bR3c)=NR3bR3c; 

Y2 is CR4R5; 

R4 is H, deuterium, Ci-Cg alkyl, halogen, or C\-Cb haloalkyl; 

R5 is H, deuterium, C]-C6 alkyl, C2-Ce alkenyl, C2-C6 alkynyl, halogen, C i -Cb haloalkyl, 

-C(0)R5a, -C(0)0RSa, -C(0)NR5bR5c, -S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5c, or G1; 

wherein the Ci-Cg alkyl, C2-Cg alkenyl, and C2-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 
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the group consisting of G1, -CN, -C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, 

-C(0)N(R5b)NR5bR5c, -S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5c, -OR5a, -OC(0)R5d, 

-NR5bR5c, N(R5b)C(0)R5d, N(R5b)S02R5d, N(R5b)C(0)0R5d, N(R5b)C(0)NR5bR5c, 
N(R5b)S02NR5bR5c, and N(R5b)C(NR5bR5c)=NR5bR5c; 

R3a, R3b, R3C, R5\ and R5b, at each occuiTence, are each independently H, Ci-Cg alkyl, C2-

Cf, alkenyl, C2-C6 alkynyl, C]-C6 haloalkyl, Gf, or -(C]-C6 alkylenyl)-G1; 

R5C, at each occurrence, is independently H, C(-Cr, alkyl, C-2-C(} alkenyl, C2-Ce alkynyl, 

C1-C6 haloalkyl, G1, -(C1-C6 alkyl cnyO-O1, -(Ci-C6 aIkylenyl)-CN, -(CrC6 

alkylenyl)-ORa, or -(Cj-Ce alkylenyl)-C(0)0Ra; 

R3d, at each occurrence, is independently C|-C6 alkyl, C2-Ce alkenyl, Gi-Q alkynyl, Cj-

Cg haloalkyl, G1, or -(Ci-Cg alkylenyl)-G'; 

R5d, at each occurrence, is independently Cj-C() alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-

C 6 haloalkyl, G1, -(C-i-Q, alkylenylj-G1, -(CI-C6 alkyl enyl)-NRcRd, or-(CrC6 

alkylenyl)-N(Re)C(0)0(Rb); 

G1, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G1 is optionally substituted with 1, 2, 3, 4, or 5 RIg groups; 

R6 is H, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, C|-C(, haloalkyl, -C(0)R6a, 

-C(0)0R6a, -C(0)NR6bR6c, -S(0)2R6a, -S(0)2NR6bR5c, or G2; wherein the Ci-C6 

alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are each independently unsubstituted or 

substituted with 1 or 2 substituents independently selected from the group 

consisting of G2, -CN, -C(0)R6a, -C(Q)OR6a, -C(0)NR6bR6c, 

-C(0)N(R6b)NR6bR6c, -S(0)R6d, -S(0)2R6a, -S(0)2NR6bR6c, -OR6", -0C(0)R6d, 

-NRfibR6c, N(R6b)C(0)R6d, N(R6b)S02R6d, N(R6b)C(0)0R6d, N(R6b)C(0)NR6bR6c, 
N(R6b)S02NR6bR6c, and N(R6b)C(NR6bR6c)=NR6bR6c; 

R6a, R6b and R6c, at each occurrence, are each independently H, alkyl, C2-Q alkenyl, C2-

C6 alkynyl, haloalkyl, G2, -(Ci-C6 alkylenyl)-G2} -(CrC6 alkylenyl)-ORa, -(Ci-Cg 

alkylenyl)-S(0)2Ra, -(C,-C6 alkylenyl)-S(0)2NRcRd, -(CrC6 alkylenyl)-C(0)Ra, 

-(Ci-C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl>C(0)NRcRd, -(Ci-C6 

alkylenyl)-NRcRd, -(C,-Cfi alkylenyl)-N(Re)C(0)Rb, -(CrC6 

alkylenyl)-N(Re)S(0)2Rb, -(C,-C6 alkylenyl)-N(Re)C(0)0(Rb), • (C,-C6 

alkylenyl)-N(Re)C(O)NR0Rd, or -(CrC6 alkyIenyl)-N(Re)S(0)2NRcRd; 
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R6d} at each occurrence, is independently alkyl, C2-C6 alkenyl, C2-Cf, alkynyl, haloalkyl, 

G2, -fCi-C6 alkylenyl)-G2, (C,-C6 alkylenyl)-ORa, -(CrC6 alkylenyl)-S(0)2Ra, 

-(Ci-C6 alkylenyI)-S(0)2NRcRd, -(Cj-C6 alkylenyl)-C(0)Ra, -(CrC6 

alkylenyl)-C(0)0Ra, -(Ci-C6 aIkylenyI)-C(0)NRcRd, -(CrCfi alkylenyl)-NRcRd, 

-(C,~C6 alkyleivyl)-N(Re)C(0)Rb. -(C,-C6 alkylenyl)-N(Re)S(0)2Rb, - (C,-C6 

alkylenyl)-N(Re)C(0)0(Rb), <CrC6 alkylenyl)-N(Rc)C(0)NRcRd, or-(Ci-C6 

alkylenyl)-N(Rc)S(0)zNRcRd; 

G2, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2 is. optionally substituted with 1 > 2, 3, 4, or 5 R2g groups; 

A1 is C(R7) orN; A2 is C(R8) orN; A3 is C(R9) orN; and A4 is C(R10) or N; wherein 

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

R7, R8, and R9, are each independently H, Ci-C<s alkyl, C2-Cg alkenyl, C2-C.6 alkynyl, 

halogen, CrC6 haloalkyl, -CN, N02J -ORyI, -0C(0)Ry2, -0C(0)NRy3Ry4, -SRyl, 

-S(0)2Ryl, -S(0)2NRy3Ry4, -C(0)Ryl, -CfO)ORyl, -C(0)NRy3Ry4, -NRy3Ry4, 

-N(Ry3)C(0)Ry2, -N(Ry3)S(0)2Ry2, -N(Ry3)C(0)0(Ry2), -N(Ry3)C(0)NRy3Ry4, 

-N(Ry3)S(0)>NRy3Ry4, G3, -(C,-C6 alkylenyl)-CN, -(Ci-C6 alkylenyl)-ORyI, -(C,-

C6 alkylenyl)-0C(0)Ry2, -(C,-C6 alkylenyl)-0C(0)NRy3Ry4, -(CrC6 

alkylenyl)-S(0)2Ry 1, -(CVCf, alkyIenyl)-S(0)2NRy3Ry4, -(CrC6 

alkylenyl)-C(G)Ry 1, -(C,-C6 alkylenyl)-C(0)0Ryl, -(C,-C6 

alkylenyl)-C(0)NRy3Ry4, -(C,-C6 alky!enyl)-NRy3Ry4, -(Cj-Cv, 

alkylenyl)-N(Ry3)C(0)Ry2, -(C,-C6 alkylenyl)-N(Ry3)S(0)2Ry2, -(Ci-C6 

alky!enyl)-N(Ry3)C(0)0(Ry2), -(C]-C6 alkylenyl)-N(Ry3)C(0)NRy3Ry4, -(C,-C6 

alkylenyl)-N(Ry3)S(0)2NRy3Ry4, - (CrC6 alkylenyl)-CN, or -(CrC6 

alkylenyl)-G3; 

RyI, Ry3, and Ry4, at each occurrence, are each independently H, Ci-C<, alkyl, C2-C6 

alkenyl, C2-Cfi alkynyl, Ci-C6 haloalkyl, G3, -(Q-Cft alkyl en yl)-G3, -(CrC6 

alkylenyl)-ORa, -(CrC6 aIkylenyl)-S(0)2Ra, -(C,-C6 alkyIenyl)-S(O)2NR0Rd, 

-(CrC6 alkylenyl)-C(0)Ra, -(C,-C6 alkylenyl)-C(0)0Ra, -(C,-C6 

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

alkylenyI)-N(Re)C(0)Rb, -(C1-C6 alkylenyl)-N(Re)S(G)2Rb, - (CL-Cfi 
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aIkylenyl)-N(Re)C(0)0(Rb), -<Ci-C6 alkylenyI)-N(Re)C(0)NRcRd, or -(C,-C6 

alkylenyl)-N(Re)S(0)2NRcRd; 

Ry2, at each occurence, is independently Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Cj-

C6 haloalkyl, G3, -(Ci-Ce alkyIcnyl)-G\ (C|-C6 alkylenyl)-ORa, -(Ci-Cg 

alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(0)2NRcRd, -(C[-C6 alkylenyl)-C(0)Ra, 

-(CrC6 alkylenyl)-C(0)0Ra, -(C,-C6 aIkylenyI)-C(0)NRcRd, -(Ci-C6 

alkylenyl)-NR°Rd, -(CrC6 alkylenyl)-N(Re)C(0)Rb, -(Ci-C6 

alkylenyl)-N(Re)S{0)2Rb, -(C,-C6 alkylenyl)-N(Re)C(0)0(Rb), -(CrC6 

alkylenyl)-N{Re)C(0)NRcRd, or -(C^Cr, aIkylenyl)-N(Re)S(0)2NRcRd; 

G3, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or 

heterocycle; and each G3 group is optionally substituted with 1, 2, 3, 4, or 5 R4g 

groups; 

R10 is H, Q-C3 alkyl, halogen, C1-C3 haloalkyl, or -CN; 

Rlg, R2g, and R4e, at each occurrence, is independently selected from the group consisting 

of oxo, Ci-Cf, alkyl, C2-Ce alkenyl, C2-C6 alkynyl, halogen, Ci-Ce haloalkyl, -CN, 

N02, G2a, -OR9, -0C(0)Rb, -0C(0)NRcRd, -SRa, -S(0)2Ra, -S(0)2NRcRd, 

-C(0)Ra, -C(0)0Ra, -C(0)NRcRd, -NRcRd, -N(Re)C(0)Rb, -N(Re)S(0)2Rb, 

-N(Re)C(0)0(Rb), -N(Re)C(0)NR°Rd, -N(Re)S(0)2NRcRd,-(Ci-C6 

alkylenyl)-CN, -(Ci-C6 alkylenyl)-G2a, -(Ci-C6 alkylenyl)-ORa, -(Q-Q, 

alkylenyl)-0C(0)Rb, -(C|-C6 alkylenyl)-0C(0)NRcRd, -(CrC6 

alkylenyl)-S(0)2Ra, -{CrCg alkylenyl)-S(0)2NRcRd, -(C,-C6 alkylenyl)-C(0)Ra, 

-(Ci-C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkyienyl)-C(0)NRcR(1, -(C,-C6 

alkylenyl)-NRcRd, -(CrC6 alkylenyl)-N(Re)C(0)Rb, -(C,-C6 

alkylenyl)-N(Re)S(0)2Rb, -(C2-C6 alkylenyl)-N(Re)C(0)0(Rb), (CrC6 

aikylenyl)-N(Re)C(0)NRcRd, -(C,-C6 alkylenyl )-N(Rc)S(0),NRcRd or -(CrC6 

alkylenyI)-CN; 

Ra, Rc, Rd, and Re, at each occurrence, are each independently H, Ci-Cg alkyl, 

alkenyl, C2-C6 alkynyl, C,-C6 haloalkyl, G2a, -(Ci-C6 alkylenyl)-ORzl, -(CT-C6 

alkylenyl)-NRz3Rz4, -(Ci-C6 alkylenyl)-C(0)NRz3Rz4, or -(Ci-C6 alkylenyl)-G2a; 

Rb, at each occurrence, is independently CrC6 alkyl, Cn-Cf, alkenyl, C2-Cg alkynyl, Ci-Q, 

haloalkyl, G2a, or (CrQ, alkylenyl)-G2a; 
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G2a, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, 

or cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3, 4, or 5 

R3g groups; 

R38, at each occurrence, is independently oxo, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, 

halogen, CrC6 haloalkyl, ~CN,N02, -ORzl, -0C(0)Rz2, -0C(0)NRz3Rz4, -SRzl, 

-S(0)2Rzl, -S(0)2NRZ3RZ4, -C(0)RZ1, -C(0)0Rzl, -C(0)NRZ3RZ4, -NRZ3RZ4, 

-N(RZ3)C(0)RZ2, -N(RZ3)S(0)2RZ2, -N(RZ3)C(0)0(RZ2), -N(RZ3)C(0)NRZ3RZ4, 

-N(RZ3)S(0)2NRZ3RZ4, - (Ci-C6 alkylenyl)-ORzl, -(CrCg alkylenyl)-0C(0)Rz2, 

-(Ci-Cs alkylenyl)-0C(0)NRz3Rz\ -(C,-C6 alkylenyl)-S(0)2RzI, -(C,-C6 

alkylenyl)-S(0)2NRz3Rz4, -(CrC6 alkylenyl)-C(0)Rzls -(CrC6 

alkylenyl)-C(0)0Rzl, -(C,-C6 aIkylenyl)-C(0)NRz3Rz\ -(Ci-C6 

alkylenyl)-NRz3Rz4, -(Ci-C6 alkylenyl)-N(Rz3)C(0)Rz2, -(C,-C6 

allcylenyl)-N(Rz3)SfO)2Rz2, -(C,-C6 alkylenyl)-N(Rz3)C(0)0(Rz2), -(CrC6 

alkylenyl)-N(Rz3)C(0)NRz3Rz4, -(Ci-C6 alkylenyl)-N(Rz3)S(0)2NRz3Rz4, or-(Ci-

Ce a!kylenyl)-CN; 

Rzl, Rz3, and Rz4, at each occurrence, are each independently H, C\-C$ alkyl, C2-C6 

alkenyl, C2-C& alkynyl, or Ci-C* haloalkyl; and 

R22, at each occurrence, is independently Ci-C^ alkyl, C2-C6 alkenyl, C^-C^ alkynyl, or 

Cj-Cg haloalkyl 

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

R1 is C1-C3 alkyl 

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

R2 is H. 

4. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

R3 is H, -CN, -C(0)R3a, ^C(0)0R3a5 -C(0)NR3bR3c, or CrC6 alkyl, wherein the Cx-C6 

alkyl is optionally substituted with a substituent selected from the group consisting of G1, 
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-NR3bR3c, N(R3b)C(0)R3d, N(R3b)S02R3d, N(R3b)C(0)0R3d, N(R3b)C{0)NR3bR3c, and 

N(R3b)S02NR3bR3c. 

5. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

R4 is H or deuterium; and 

R5 is H, deuterium, C\-Ce alkyl, C2-Ce alkenyl, C2-C& alkynyl, Ci-Cg haloalkyl, -C(0)R5a, 

-C(0)0R5a, or G1; wherein the Ci-Q alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are 

each independently unsubstituted or substituted with 1 or 2 substituents 

independently selected from the group consisting of G1, -C(0)R5a, -C(0)0R5a; 

-C(0)NR5bR5cJ -C(0)N(R5b)NR5bR5c? -OR5a, -0C(0)R5d, -NR5bR5c, 

N(R5b)C(0)R5d, N(R5b)302R5d, N(R5b)C(0)0R5d, N(R5b)C(0)NR5bR5c, and 

N(R5b)S02NR5bR5c, 

6. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

R6 is H, CrC6 alkyl, C2-C6 alkenyl, -C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, -S(0)2R6a, or 

G2; wherein the Ci-C^ alkyl and the C2-C6 alkenyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 

the group consisting of G2, -CN, -C(0)0R6\ -NR6bR6c, N(R6b)C(0)R6d, 

N(R6b)S02R6d, N(RSb)C(0)0R6d, N(R6b)C(0)NR6bR6°, andN(R6b)S02NR6bR6c. 

7. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

R9 is H, C,-C6 alkyl, halogen, CrC6 haloalkyl, -CN, -S(0)2Ryl, -S(0)2NRy3Ry4, 

-C(0)NRy3Ry4, -NRy3Ry4, -N(Ry3)C(0)Ry2, -N(Ry3)S(0)2Ry2J -N(Ry3)C(0)0(Ry2), 

-N(Ry3)C(0)NRy3Ry4, -N(Ry3)S(0)2NRy3Ry4, -(C,-C6 alkylenyl)-S(0)2Ryl, -(CrC6 

alkylenyl)-S(0)2NRy3Ry4, -(Ci-C6 alkylenyl)-C(0)NRy3Ry4, -(CrC6 

alkylenyl)-NRy3R>4. -(Ci-C6 alkylenyl )-N(Ry3)C(0)Py2, -(Ci-C6 

alkylenyl)-N(Ry3)S(0)2Ry2! -(Ci-C6 aIkyIenyl)-N(Ry3)C(0)0(Ry2), -(Ci-C6 

alkylenyI)-N(Ry3)C(0)NRy3Ry4, or -(Ci-C6 alkylenyl)-N(Ry3)S(0)2NRy3Ry4. 

8. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 
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R1 is C1-C3 alkyl; 

R2 is H; 

Y1 is CH; 

Y3 is GR3; and 

Y2 is CR4R5. 

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

R4 is H or deuterium; and 

R5 is C2-C6 alkenyl optionally substituted with a G1 group, or R5 is H, deuterium, Ci-Q, 

alkyl, -C(0)R5a, -C(0)0R5a3 or G1; wherein the Ci-Ce alkyl is unsubstituted or 

substituted with a substituent selected from the group consisting of G1, -C(0)R5a, 

-C(0)0R5a, -C(0)NR5bR5c, -C(0)N(R5b)NR5bR5cs -OR5a, -0C(0)R5d, -NR5bR5c, 

and N(R5b)C(NR5bR5c)=NR5bR5c. 

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

R3 is H, -C(0)R3a, or -C(0)NR3bR3c. 

11. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein 

R6 is H, Ci-Ce alkyl, -C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, -S(0)2R6a, or G2; wherein the 

Cj-Cft alkyl is unsubstituted or substituted with a substituent selected from the 

group consisting of G2 and -C(0)0R6a. 

12. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein 

R9 is H, C,-C6 alkyl, halogen, -S(0)2Ryl, -S(0)2NRy3Ry4, -NRy3Ry4, -N(Ry3)S(0)2Ry2, or 

-(Cj-C6 alkylenyl)-S(0)2RyI. 

13. The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein 

A1 is C(R7), A2 is C(R8), A3 is C(R9), and A4 is C(R10); or 

A1 is N, A2 is C(R8), A3 is C(R9), and A4 is C(R10); or 

A1 is N, A2 is C(R8), A3 is N, and A4 is C(R10). 

277 



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

Rl is methyl; 

R4 is H or deuterium; 

R7 is H, halogen, C1-C3 alkyl, or optionally substituted cyclopropyl; 

R8 is H, Ci-Cg alkyl, halogen, Ci-Cg haloalkyl, -CN, optionally substituted heterocycle, 

-C(0)NRy3Ry4, ~(Ci-C6 a!kylenyl)-NRy3Ry4? -(C,-C6 alkylenyl)-N(Ry3)C{0)Ry2, 

-(Ci~C6 alkylenyl)-N(Ry3)S(0)2Ry23 -(C,-C6 alkylenyl)-N(Ry3)G(0)0(Ry2), -(Cr 

C6 alkylenyl)-N(Ry3)C(0)NRy3Ry4, -(Ci-C6 alkylenyl)-N(Ry3)S(0)2NRy3Ry4, or 

-(Ci-C^ alkylenyl)-G3 wherein G3 is optionally substituted heterocycle; and 

R10 is H, C1-C3 alkyl, or halogen. 

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

R3 is H or -C(0)NR3bR3c. 

16. The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein 

R5 is H, deuterium, or CrCe alkyl optionally substituted with a substituent selected from 

the group consisting of -C(0)0R5a and OR5a. 

17. The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein 

R6 is -C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, G2, or Cj-C6 alkyl which is unsubstituted or 

substituted with a G group. 

18. The compound of claim 14, 01* a pharmaceutically acceptable salt thereof, wherein 

R9 is halogen, -NRy3Ry4, -N(Ry3)C(0)Ry2, -N(Ry3)S(0)2Ry2, or -(C,-C6 

alkylenyl)-S(0)2Ryl. 

19. The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein 

R7 is H or halogen; 

Rs is H; and 

R10 is H. 
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20. The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein 

R9 is halogen, -N(Ry3)S(0)2Ry2, or -(C,-Cfi alkylenyl)-S(0)2Ryl. 

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

R6 is -C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, G2, or C|-Q alkyl which is unsubstituted or 

substituted with a G2 group. 

22. The compound of claim 215 or a pharmaceutically acceptable salt thereof, wherein 

R5 is H, deuterium, or Ci-Ce alkyl optionally substituted with a substituent selected from 

the group consisting of -C(0)0R5a and OR5a. 

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

R3 is H or -C(0)NR3bR3c. 

24. The compound of claim 23, or a pharmaceutically acceptable salt thereof, wherein 

R3b and R3c are each independently H or Ci-Cg alkyl; 

R5a is Ci-C6 alkyl; 

Ryl and Ry2 are C\-Ce alkyl; and 

Ry3 is H. 

25. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

A1 is C(R7), A2 is C(RS), A3 is C(R9), and A4 is C(R10). 

26. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

A1 is N, A2 is C(R8), A3 is C(R9), and A4 is C(R10). 

27. The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein 

A1 is N, A2 is C(R8), A3 is N, and A4 is C(R10). 

28. The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein 

R1 is methyl; 
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R3 is H, -C(0)NR3bR3c, -CN, or C i-Ct alkyl which is substituted with a G1 group; 

wherein G1 is an optionally substituted C4-C6 heterocycle; 

R4 is H or deuterium; 

R7 is H, halogen, -CN, C1-C3 alkyl, or optionally substituted cyclopropyl; 

R8 is H; 

R9 is halogen, -N(Ry3)S(0)2Ry2, or-(C,-C6 alkylenyl)-S(0)2Ryl; and 

R10 is H. 

The compound of claim "28, or a pharmaceutically acceptable salt thereof, wherein 

R5 is H; and 

R6 is phenyl, pyridinyl, or cyclohexyl; each of which is optionally substituted; or R6 is 

-C(0)0(Cj-Q alkyl); or R6 is -CH2-(optionally substituted tetrahydropyranyl). 

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

R1 is methyl; 

R3 is G1; 

R4 is H or deuterium; 

R7 is H, halogen, -CN, C1-C3 alkyl, or optionally substituted cyclopropyl; 

R* is H; 

R9 is -S(0)2Ry\ -N(Ry3)S(0)2Ry2, or -(CrC6 alkylenyl)-S(0)2Ryl; and 

Ri0 isH. 

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

R1 is methyl; 
3 1 1 R is G ; wherein G is optionally substituted heteroaryl; 

R4 is H or deuterium; 

R7 is H, halogen, -CN, Q-C3 alkyl, or optionally substituted cyclopropyl; 

R8 is H; 

R9 is -S(OJ2Ryl, -N(Ry3)S(0)2Ry2, or -(C.-Q alkylenyl)-S(0)2Ryl; 

R10 is H; and 
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R5isH. 

A. compound of formula (I) or a pharmaceutically acceptable salt thereof, 

(i) 

wherein 

Y1 is CH; 

R1 is CD3, C1-C3 alkyl, or C1-C3 haloalkyl; 

R2 is H or C1-C3 alkyl; 

Y3 is CR3; 

R3 is H, Ci-Cg alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, CrC'e haloalkyl, -C(C))R3a, 

-C(0)0R3a, -C(0)NR3bR3c, -S(0)R3d. -S(0)2R3a, -S(0)2NR3bR3c, or G1; wherein 

the CI-CG alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 
the group consisting of G1, -C(0)R3a, -C(0)0R3\ -C(0)NR3bR3°, 

-C(0)N(R3b)NR3bR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, -OR3\ -0C(0)R3d, 

-NR3bR3c, N(R3b)C(0)R3d, N(R3b)S02R3d, N(R3b)C(0)0R3d, N(R3b)C(0)NR3bR3c, 

N(R3b)S02NR3bR3c, and N(R3b)C(NR3bR3c)=NR3bR3c; 

Y2 is CR4R5; 

R4 is H, deuterium, CVQ, alkyl, halogen, or Gj-Cg haloalkyl; 

R5 is H, deuterium, Ci-Q, alkyl, C2-Cs alkenyl, C2-C6 alkynyl, halogen, CpCe haloalkyl, 

-C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -S(0)RSd, -S(0)2R5a, -S(0)2NR5bR5c, or G1; 

wherein the Ci-Ce alkyl, Ca-Cg alkenyl, and C%-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 

the group consisting of G1, -C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, 
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-C(0)N(R5b)NR5bR5°, -S(0)R5d, -S(0)2RSa, -S(0)2NR5bR5c, -0R5\ -0C(0)R5d, -

NR5bR5c, N(R5b)C(0)R5d, N(R5b)S02R5d, N(R5b)C(0)0R5d, N(R5b)C(0)NR5bR5c, 

N(RSb)S02NR5bR5c, and N(R5b)C(NRSbR5c)=NR5bR5c; 

R3a, R3b, R3c, R5a, R5b, and RSo, at each occurrence, are each independently H, Ci-Cg 

alkyl, C2-C5 alkenyl, C2-C6 alkynyl, C]-C6 haloalkyl, G1, or -(Ci-C6 

alkylenyl)-G!; 

R3d and R5d, at each occurrence, are each independently Oi-Cf, alkyl, C2-Cg alkenyl, C2-C6 

alkynyl, C1-C6 haloalkyl, G1, or -(Ci-C6 alkylcnylj-G1; 

Gl, at each occurrencc, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G1 is optionally substituted with 1, 2, 3, 4, or 5 RIg groups; 

R6 is H, Ci-Cg alkyl, C2-Cg alkenyl, C2-C<; alkynyl, halogen, C\-Ce haloalkyl, -C(0)R6a, 

-C(0)0Rfcl, -C(0)NR6bR6c, -S(0)2R6a, -S(0)2NR6bR6c, or G2; wherein the Ci-C6 

alkyl, C2-C(1 alkenyl, and C2-Cfi alkynyl are each independently unsubstituted or 

substituted with 1 or 2 substituents independently selected from the group 

consisting of G2, -C(0)R6a, -C(0)0R6a, -C(0)NR6bR6c, -C(0)N(R6b)NR6bR6t, 

-S(0)R6d, -S{0)2R6a, -S(0)2NR6bR6<\ -OR6a, -0C(0)R6d, - NR61,Rfc, 

M(R6b)C(0)R"d, N(R6b)SOzR6d, N(R6b)C(0)0R6d, N(R6b)C(0)NR6bR6c, 

N(R6b)S02NR6bR6c, and N(R6b)CCNR6bR6c)=NR6bR6c; 

R6a, R6b, and R6c, at each occurrence, arc each independently H, alkyl, C2-Ce alkenyl, C2-

Ce alkynyl, haloalkyl, G2, -(Cj-Ce alkylenyl)-G2, -(C;-C6 alkylenyl)-ORa, -(C1-C6 

alkylenyl>S(0)2Ra, -(CrC& aIkylenyi)-S(0)2NRcRd, -fCrC6 alkylenyl)-C(0)Ra, -

(Ci-C6 alkylenyl)-C(0)0Ra, -(C,-C6 alkylenyl)-C(0)NRcRd, -(C,-C6 

alkylenyI)-NRcRd, -(C,-C6 alkylenyl)-N(Rc)C(0)Rb, -(CrC6 

alkylenyl)-N(Rc)S(0)2Rb, -(C rC6 alkylenyl)-N(Re}C(0)0(Rb), -(C,-C6 

alkylenyl)-N(Re)C(0)NRcRd, or -(Ci-C6 alkylenyI)-N(Re)S(0)2NRcRd; 

R6d, at each occurrence, is independently alkyl, C2-Ce alkenyl, C2-Cg alkynyl, haloalkyl, 

G2, -(Ci-C5 alkylenyl)-G2, -(C,-Cfl alkylenyI)-ORa, -(Cx-C6 alkylenyl)-S(0)2Ra, 

-(Ci-C6 alkylenyi)-S(0)2NRcRd, -(CrC6 alkylenyl)-C(0)Ra, -(C]-C6 

alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(Ci-C6 aIkylenyl>NRcRd, 

-(Ci-Ce alkylenyl)-N(Re)C(0)Rb, -(Cj-C6 alkylenyl)-N(Re)S(0)2Rb, -(CrC6 
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alkylenyl)-N(Re)C(0)0(Rb), -(Ci-C6 alkylcnyl)-N(Rc)C(0)NRcR1', or -(CrC6 

aIkylenyl)-N(Re)S(0)2NRcRd; 

G2, at each occurrencc, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2 is optionally substituted with 1, 2, 3, 4, or 5 R2g groups; 

A1 is C(R7) or N; A2 is C(R8) or N; A3 is C(R9) or N; and A4 is C(R10) or N; wherein 

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

R7, R8, and R9, are each independently H, Ci-Cg allcyl, Cj-Cr, alkenyl, C2-C6 alkynyl, 

halogen, Ci-C6 haloalkyl, -CN, N02, -ORyl, -0C(0)Ry2, -0C(0)NRy3Ry\ -SRyl, 

-S(0)2Ryl, -S(0)2NRy3Ry4, -C(0)Ryl, -C(0)0Ryl, -C(0)NRy3Ry4, -NRy3Ry4, 

-N(Ry3)C(0)Ry2, -N(Ry3)S(0)2Ry2, -N(Ry3)C(0)0(Ry2), -N(Ry3)C(0)NRy3Ry4, 

-N(Ry3)S(0)2NRy3Ry4, G3, -(Ci-C6 alkylenyl)-CN, -(CrC6 alkyleiiyl)-ORyl, -(Cr 

C6 alkylenyl)-0C(0)Ry2, <CrCf, alkylenyI)-0C(0)NRy3Ry4, -(CVQ, 

alkylenyl)-S(0)2Ryl, -(C,-C6 alkylenyl)-S(0)2NRy3Ry4, -(Ci-C6 

alkylenyl)-C(0)Ryl, -(Cj-C6 alkylenyl)-C(0)0Ryl, -(CrC6 

alkylenyl)-C(0)NRy3Ry4, -(Ci-C6 alkylenyl)-NRy3Ry4, -(C,-C6 

alkylenyl)-N(Ry3)C(0)Ry2, -(C,-C6 aIkylenyl)-N(Ry3)S(0)2Ry2, -(Ci-C6 

alkylenyl)-N(Ry3)C(0)0(Ry2), (C,-C6 alkylenyl)-N(Ry3)C(0)NRy3Ry\ -(Ci-C6 

alkylenyl)-N(Ry3)S(0)2NRy3Ry4, -(CrC6 alkyIenyl)-CN, or -(Ct-C6 

alkylenyl)-G3; 

RyI, Ry3, and Ry4, at each occurrence, are each independently H, C1-C6 alkyl, CVQ, 

alkenyl, Cj-Qj alkynyl, Cj-Cg haloalkyl, G3, -(Ci-CV, alkylenyl)-G3, -(Ci-C6 

alkylenyl)-ORa, -(Ci-C6 alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(O)2NR0Rd> 

-(C,-C6 alkylenyl)-C(0)Ra, -(CrC6 alkylenyl)-C(0)0Ra, -(C,-C6 

alkylenyl)-C(0)NRGRd, -(C,-Cc alkylenyl)-NRcRd, -fCrC6 

alkylenyl)-N(Re)C(0)Rb, -(CrC6 alkylenyl)-N(Re)S(0)2RbJ-(C1-C6 

alkylenyl)-N(Re)C(0)0(Rb), -(Ci-C6 alkylenyl)-N(Re)C(0)NRcRd, or -(CrC6 

alkylenyI)-N(Re)SfO)2NRcRd; 

Ry2, at each occurrence, is independently Ci-Cg alkyl, Qj-Cg alkenyl, C2-C6 alkynyl, Ci-

C6 haloalkyl, G3, -(Ci-C6 alkylenyl)-G3, -(Ci-C6 alky!enyl)-ORa, -(Ci-C5 

alkylenyl)-S(0)2Ra, -(Cj-Ce alkylenyI)-S(0)2NRcRd, -(CrC6 alkylenyl)-C(0)Ra, -

[Ci-C6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(C,-C6 

283 



aIkylenyl)-NRcRd, -(Ci-Cfi alkylenyl)-N(Re)C(0)Rb, -(Cr-C6 

alkylenyl)-N(Re)S(0)2Rb, -(C,-C6 alkylenyl)-N(Re)C(0)0(Rb), -(Ci-06 

alkylenyl)-N(Re)C(0)NRcRd, or -(Ci-C6 alkylenyl)-N(Re)S(0)2NRcRd; 

G3, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or 

heterocycle; and each G3 group is optionally substituted with 1, 2, 3, 4, or 5 R4g 

groups; 

R10 is H, Ci-O? alkyl, halogen, C1-C3 haloalkyl, or -CN; 

Rlg, R2E, and R4fs, at each occurrence, is independently selected from the group consisting 

of oxo, Ci-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, C[-C6 haloalkyl, -CN, 

N02, G2\ -ORa, -0C(0)Rb, -0C(0)NRcRd, SR\ -S(0)2Ra, -S(0)2NRcRa, 

-C(0)Ra, -C(0)0Ra, -C(0)NRcRd, -NRcRd, -N(Re)C(0)Rb, -N(Re)S(0)2Rb, 

-N(Re)C(0)0(Rb), -N(Re)C(O)NR0Rd, -N(Re)S(0)2NRcRd, (C|-C6 

alkylenyl)-CN, -(C,-Cr) alkyIenyl)-G2a, -(CrC6 alkylenyl)-OR", -(C,-C6 

alkylenyl)-0C(O)Rb, -(C|-C6 alkylenyl)-0C(0)NRcRd, -(C]-C6 

alkylenyl) -S (0)2Ra, -(CrC6 alkylenyl)-S(0)2NRcRd, -(CrC6 alkylenyl)-C(0)Ra, -

(CrC6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(CrC6 

alkylenyl)-NRcRd, -(CrC6 alkylenyl)-N(Re)C{G)Rb, -(CrC6 

alkylenyl)-N(Re)S(0)2Rb, -(C(-C6 alkylenyl>N(Re)C(0)0(Rb), -(CrC6 

alkylenyl)-N(R6)C(0)NRcRd, -(C,-C6 alkylenyl)-N(Re)S(0)2NRcRd, or -(C,-C6 

alkylenyl)-CN; 

Ra, Rc, Rd, and Re, at each occurrence, are each independently H, C]-Cfi alkyl, C2-Cg 

alkenyl, C2-C6 alkynyl, Ci-Cf, haloalkyl, G2a, or-(Ci-C<5 alkylenyl)-G2a; 

Rb, at each occurrence, is independently C|-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, Ci-C$ 

haloalkyl, G2a, or - (Cj-C6 alkylenyl)-G2a; 

G2a, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, 

or cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3,4, or 5 

R3g groups; 

R3E, at each occurrence, is independently oxo, Q-Cg alkyl, C2-C6 alkenyl, C2-Ce alkynyl, 

halogen, CrC6 haloalkyl, -CN, N02, -OR*, -0C(0)Rz2, -0C(0)NRZ3RZ4, -SRzl, 

-S(0)2RZ1, -S(0)2NRZ3RZ4, -C(0)RZ1, -C(0)0R7', -C(0)NRZ3RZ4, -NRZ3RZ4, 

-N(RZ3)C(0)RZ2, -N(RZ3)S(0)2RZ2, -N(Rd)C(0)0(Rz2), -N(RZ3)C(0)NRZ3RZ4J 
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-N(Rz3)S(0)2NRz3Rz4, -(CrCf, alkylenyl)-ORzl, -(Ci-C6 alkylenyl)-0C{0)Rz2, -

(C[-C6 alkyl enyl)- OC (0)NRz3Rz4, -(Ci-Cfi a]kylenyl)-S(0)2Rzl, -(CrG6 

alkylenyl)-S(0)2NRz3Rz4, -(CrC6 alkylenyl)-C(0)Rzl, -(C,-C6 

alkylenyl)-C(0)0Rzl, -(Ci-Cfi alkyIenyl)-C(0)NRz3Rz4, -(C,-C6 

alkylenyl)-NRz3Rz4, -(C,-C6 alkylenyl)-N(Rz3)C(0)Rz2, -(Q-Ce 

alkylenyl)-N(Rz3)S(0)2Rz2, -(C,-C6 alkylenyl)-N(R"3)C(0)0(Rz2), 

alkylenyl)-N{Rz3)C(0)NRz3Rz4, -(Ci-C6 alkylenyl)-N(Rz3)SfO)2NRz3Rz4, or-(C,-

C6 alkylenyl)-CN; 

RzI, Rz3, and Rz4, at each occurrence, are each independently H, C'j-Cg alkyl, CVQ; 

alkenyl, Co-Q alkynyl, orCpCg haloalkyl; and 

R*2, at each occurence, is independently C3-C6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, or 

Ci-Ce haloalkyl. 

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

Y1 is CH; 

R1 is CD3, C1-C3 alkyl, or C1-C3 haloalkyl; 

R2 is H or C1-C3 alkyl; 

Y3 is CR3; 

R3 is H, Ci-C,, alkyl, C2-C(i alkenyl, C2-C6 alkynyl, halogen, Ci-Cf) haloalkyl, -CN, 

-C(0)R3a, -C(Q)OR3a, -C(0)NR3bR3c, -S(0)R3d, -S(0)2R3a, -S(0)2NR3bR3c, or G1; 

wherein the Ci-Ce alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 

(I) 

wherein 
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the group consisting of G1, -CN, -C(0)R3a, -C(0)0R3a, -C(0)NR3bR3c, 

-C(0)N(R3b)NR3bR3c, -S(0)R3d, -S(0)2R3\ -S(0)2NR3bR3c, -OR3a, -0C(0)R3d, 

-NR3bR3°, N(R3b)C(0)R3d, N(R3b)S02R3d, N(R3b)C(0)0R3d, N(R3b)C(0)NR3bR3c, 

N(R3fa)S02NR3bR3c5 and N(R3b)C(NR3bR3>NR3bR3c; 

Y2 is CR4R5; 

R4 is H, deuterium, CrC6 alkyl, halogen, or Cj-Ce haloalkyl; 

R5 is H, deuterium, Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-Ce haloalkyl, 

-C(0)R5a, -C(0)0R5a, -C(0)NR5bR5c, -S(0)R5d -S(0)2R5a, -S(0)2NR5bR5c, orG1; 

wherein the CVCg alkyl, C2-Q alkenyl, and C2-Q alkynyl are each independently 

unsubstituted or substituted with 1 or 2 substituents independently selected from 

the group consisting of G1, -C(0)RSa} -C(0)0R5a, -C(0)NRsbR5c, 

-C(0)N(R5b)NR5bR5c, -S(0)R5d, -S(0)2R5a, -S(0)2NR5bR5c, -OR5a, -OC(0)R5d, -

NR5bR5c, N(R5b)C(0)R5d, N(R5b)S02R5d, N(R5b)C(0)0RSd, N(R5b)C(0)NR5bR5c, 

N(R5b)S02NR5bR5c, and N(R5b)C(NR5bR5c)=NR5bRSc; 

R3a, R3b, R3C, R5a, and R5b, at each occurrence, are each independently H, Ci-Cg alkyl, C2-

C6 alkenyl, CrQ> alkynyl, Q-Q haloalkyl, G1, or -(Ci-Cg alkylcnylj-G1; 

R5c, at each occurrence, is independently H, Ci-Ce alkyl, C2-Q, alkenyl, Ci-Cg alkynyl, 

Ci-Ce haloalkyl, G1, -(Ci-C6 alkylenyl)-Gl, -(CrC6 alkylenyl)-CN, -(Ci-C6 

alkylenyl)-ORa, or -(Cj-Q alkylenyl)-C(0)0Ra; 

R3d, at each occurrence, is independently Ci-Cf, alkyl, C2-Cg alkenyl, C2-C& alkynyl, Ci-

CA haloalkyl, G1, or -(C]-C6 alkylenyl)-G1; 

R5d, at each occurrence, is independently Ci-C6 alkyl, C2-Ce alkenyl, C2-Ce alkynyl, Cj-

C6 haloalkyl, Gl, -{Cx-C6 alkylenyl)-G3, -(Ci-C6 alkylenyl)-NRcRd, or -(CrC6 

alkylenyl)-N(Rc)C(0)0(Rb); 

G1, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G! is optionally substituted with 1, 2, 3, 4, or 5 Rlg groups; 

R6 is H, Ci-C6 alkyl, C2-C6 alkenyl, C2-Q, alkynyl, halogen, CVQ, haloalkyl, -C(0)R6a, 

-C(0)0R6a, -C(0)NR6bR6c, -S(0)2R6a, -S(0)2NR6bR6c, or G2; wherein the C,-C6 

alkyl, C2-C6 alkenyl, and C2-C6 alkynyl are each independently unsubstituted or 

substituted with 1 or 2 substituents independently selected from the group 

consisting of G2, -C(Q)R6a, -C(Q)OR6a, -C(0)NR6bR6c, -C(0)N(R6b)NR6bRfc, 
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-S(0)R6d, -S(0)2R6a, -S(0)2NR6bR6c, -OR6tt, -0C(0)R6d, -NR6bR6c, 

N(R6b)C(0)R6d, N(R6b)S02R6d, N (R6b)C(0)0R6d, N(R6b)C(0)NR6bRSc, 

N(R6b)S02NR6bR6c, and N(R6b)C(NR6bR6c)=NR6bR6c; 

R6a, R6b, and R6c, at each occurrence, are each independently H, alkyl, CVC6 alkenyl, C2-

C6 alkynyl, haloalkyl, G2, ^fC,-C6 alkylenyl>G2, -(Ci-C6 alkylenyl)-ORa, -(CrC6 

alkylenyl)-S(0)2Ra, -(CrC5 alkylenyl)-S(0)2NRcRd, -(C,-C6 alkylenyl)-C(0)Ra, -

(C]-C6 alkylenyl)-C(0)0Ra, -(Ci-C5 alkyIenyl)-C(0)NR':Rd, -(Ci-C6 

alkylenyl)-NRcRd, -(Ci-C6 alkylenyl)-N(Re)C(0)Rb, -(CrC6 

alkyIenyl)-N(Re)S(0)2Rb, -(C,-C6 alkylenyl)-N(Re)C(0)0(Rb), -(CrC6 

alkylenyl)-N(Re)C(0)NRcRd, or -(CI-G6 alkylenyl)-N(Re)S(0)2NRcRd; 

R6d, at each occurrence, is independently alkyl, CVQ alkenyl, C2-Cs alkynyl, haloalkyl, 

G2, -(Cf-C6 alkylenyl)-G2, - (C,-C6 alkylenyl)-ORa, -(Ci-C6 alkylenyl)-S(0)2Ra, 

-(CrC6 alkyl enyl) -S (0)2N RcRd, -(Ci-C6 alkylenyl)-C(0)Ra, -(C,-C6 

alkylenyl)-C(0)0Ra, -(C]-C6 alkylenyl)-C(0)NRcRd, -(CrCc alkylenyl)-NRcRd, 

-{Ci-C6 alkylenyl)-N(Re)C(0)Rb, -(Ci-C6 alkylenyl)-N(Re)S(0)2Rb, -(CrC6 

alkylenyl)-N(Re)C(0)0(Rb), -(CrCf, alkylenyl)-N(Re)C(O)NR0Rd, or -(CrC6 

alkylenyl)-N(Re)S(0)2NRcRd; 

G , at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or 

cycloalkenyl; and each G2 is optionally substituted with 1, 2, 3? 4, or 5 R2g groups; 

A1 is C(R7) or N; A2 is C(R8) or N; A3 is C(R9) or N; and A4 is C(R10) or N; wherein 

zero, one, or two of A1, A2, A3, and A4 are N; 
7 H 0 R , R , and R , are each independently H, Ct-Cft alkyl, C2-C6 alkenyl, Ci-Cr, alkynyl, 

halogen, CrC6 haloalkyl, -CN, N02, -ORyl, -0C(0)Ry2, -0C(0)NRy3Ry4, -SRyl, 

-S(0)2Ryl, -S(0)2NRy3Ry4, -C(0)Ryl, -C(0)0Ryl, -C(0)NRy3Ry4, -NRy3Ry4, 

-N(Ry3)C(0)Ry2, -N(Ry3)S(0)2Ry2, -N(Ry3)C(0)0(Ry2), -N(Ry3)C(0)NRy3Ry4, 

-N(Ry3)S(0)2NRy3Ry4, G3, -(CrC5 alkylenyl)-CN, -(C,-C6 alkylenyl)-ORyl, -(C,-

C6 alkylenyl)-0C(0)Ry2,-(Ci-C6 alkylenyl)-0C(0)NRy3Ry4, -(C,-C6 

alkylenyl)-S(0)2Ryf, -(CrC6 alkylenyl)-S(0)2NRy3Ry4, -(C,-C6 

alkylenyl)-C(0)Ryl, -(Ci-C6 alkylenyl)-C(0)0Ryl, -(CrC6 

alkylenyl)-C(0)NRy3Ry4, -(Ci-Ct, alkylenyl)-NRy3Ry\ -(CrC6 

alkylenyl)-N(Ry3)C{0)Ry2, -(C,-C6 alkylenyl)-N(Ry3)S(0)2Ry2J -(Ci-C6 
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alkylenyl)-N(Ry3)C(0)0(Ry2), -(C,-Cfi alkylenyl)-N(Ry3)C(0)NRy3Ry4, -(CrC6 

alkylenyl)-N(Ry3)S(0)2NRy3Ry4, -(CKC6 alkyl enyl)-CN, or -(Ci-C6 

alkyl enyl)-G3; 

Ryl, Ry3, and Ry4, at each occurrence, are each independently H, Ci-C6 alkyl, C2-C6 

alkenyl, C2-C6 alkynyl, Ci-C6 haloalkyl, G3, -(Ci-C6 alkylenyl)-G3, -(Ci-Cg 

alkylenyl)-ORa, -(Ci-C6 alkylenyl)-S(0)2Ra, A,C]-C6 alkylenyl)-S(0)2NRcRd, 

-(Ci-C6 alkylenyl)-C(0)Ra, -(Ci-C6 alkylenyl)-C(0)0Ra} -(Ci-Cs 

alkylenyl)-C(0)NRcRd, -(CrC6 alkylenyl)-NRcRd -(C(-C6 

alkylenyl)-N(Re)C(0)Rb, -(CrC6 alkylenyl)-N(Re)S(0)2Rb, -(GrCfi 

alkylenyl)-N(Re)C(0)0(Rb), -(C,-C6 alkylenyl)-N(Re)C(0)NRcRd, or -(Ci-C6 

alkylenyl)-N(Re)S(0)2NRcRd; 

Ry2, at each occurrence, is independently Ci-C6 alkyl, C2-Cc, alkenyl, C?-C(, alkynyl, Cj-

C6 haloalkyl, G3, -(Ct-C6 alkylenyl)-G3, -(Ci-C6 alkylenyl)-ORa, -(Ci-Cr, 

alkylenyl)-S(0)2Ra, -(CrC6 alkylenyl)-S(0)2NRcRd, -(Ci-C6 alkylenyl)-C(0)Ra, -

(CrC6 alkylenyl)-C(0)0Ra, -(Ci-C6 alkylenyl)-C(0)NRcRd, -(Ci-C5 

alkylenyl)-NRcRd, -(CrC6 alkylenyl)-N(Re)C(0)Rb, -(C,-C6 

alkylenyl)-N(Re) S(0)2Rb, (C, -C6 alkylenyl)-N(Rc)C(0)0(Rb), -(Ci-G6 

alkylenyl)-N(Re)C(0)NRcRd, or -(C,-C6 alkylenyl)-N(Re)S(0)2NRcRd; 

G3, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or 

heterocycle; and each G3 group is optionally substituted with 1, 2, 3, 4, or 5 R4g 

groups; 

R10 is H, C1-C3 alkyl, halogen, C1-C3 haloalkyl, or -CN; 

Rlg, R2g, and R4g, at each occurrence, is independently selected from the group consisting 

of oxo, CrC6 alkyl, C2-C6 alkenyl, C2-C6 alkynyl, halogen, Ci-C6 haloalkyl, -CN, 

N02, G2a, -ORa, -0C(0)Rb, -0C(0)NRcRd, -SRa, -S(0)2Ra, -S(0)2NRcRd, 

-C(0)Ra, -C(0)GR8, -C(0)NRcRd, -NR°Rd, -N(Re)C(0)Rb, -N(Re)S(0)2Rb, 

-N(Re)C(0)0(Rb), -N(Re)C(0)NRcRd, -N(Re)S(0)2NRcRd, -(CrC6 

alkylenyl)-CN, -(Ci-C6 alkylenyl)-G2a, -(CrC6 alkylenyl)-ORa, -(Ci-C6 

alkylenyl)-0C(0)Rb, -(CrC6 alkylenyl)-0C(0)NRcRd, -(C,-C6 

alkylenyl)-S(0)2Ra, -(Ci-C6 alkylenyl)-S(0)2NRcRd, -(CrC6 alkylenyl)-C(0)Ra, -

(Ci-Cg alkylenyl)-C(0)0Ra, -(CrC6 alkylenyl)-C(0)NRcRd, -(CrC6 
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alkylenyl)-NRcRd, -(CrC6 alkylenyl)-N(Re)C(0)Rb, -(Ci-C6 

alkylenyl)-N(Re)S(0)2Rb, -(C,-C6 aIkylenyl)-N(Re)C(0)0(Rb), -(GI-C6 

alkyl enyl) -N(Re)C(0)NRcRd, -(Q-C6 alkylenyl)-N(Re)S(Q)2NRcR<i, or -(Ci-C6 

alkylenyl)-CN; 

Ra. Rc, Rd, and Re, at each occurence, are each independently H, Ci-Q, alkyl, C^-Ce 

alkenyl, C2-C6 alkynyl, Ci-Cs haloalkyl, G2a, or -(Ci-C6 alkylenyl)-G2a; 

Rb, at each occurrence, is independently Ci-Cg alkyl, C2-C15 alkenyl, Ci-Ce alkynyl, CrCg 

haloalkyl, G2a, or -(CrC6 alkylenyl)-G2a; 

G2a, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, 

or cycloalkenyl; and each G2a group is optionally substituted with 1, 2, 3,4, or 5 

R3g groups; 

R3g, at each occurrence, is independently oxo, Ci-C6 alkyl, Qj-Cf, alkenyl, GVQ alkynyl, 

halogen, CrC6 haloalkyl, -CN, N02, -ORzl, -0C(0)Rz2, -0C(0)NRz3Rz4, -SRZ\ 

-S(0)2Rzl, -S(0)2NRZ3R24, -C(0)Rzl, -C(0)0RZ\ -C(0)NRZ3RZ4, -NRZ3RZ4; 

-N(RZ3)C(0)RZ2, -N(RZ3)S(0)2RZ2, -N(RZ3)C(0)0(RZ2)5 -N(R*3)C(0)NRZ3RZ4, 

-N(RZ3)S(0)2NRZ3RZ4, -(Ci-Cg a!kylenyl)-ORzl, -(Ci-C6 alkylenyl)-OC(0)Rz2, -

(Ci-C6 alkylenyl)-0C(0)NRz3Rz4, -(Cj-Q, alkylcnyO-S^R7', -(C,-C6 

alkylenyl)-S(0)2NRz3Rz4, -(CrC6 alkylenyl)-C(0)Rzl, -(CrC6 

alkylenyl)-C(0)0Rzl, -(Ci-C6 alkylenyl)-C(0)NRz3Rz4; -(Ci-C6 

alkyIenyl)-NRa3Rz4, -(CrC6 alkylcnyi)-N(Rz3)C(0)Rz2, -(CrC6 

alkylenyl)-N(Rz3)S(0)2Rz2, -(CrC6 alkylenyl)-N(Rz3)C(0)0(Rz2), -(CrC6 

alkylenyl)-N(Rz3)C(0)NRz3Rz4, (CVC6 alkyl enyl) -N (R/3) S (0)2NR'^R*1, or-(Ci-

C6 alkylenyl)-CN; 

Rzl, Rz3, and Rz4, at each occurrence, are each independently H, Ci-Q, alkyl, C2-C5 

alkenyl, Co-Cs alkynyl, or Q-Ce haloalkyl; and 

R22, at each occurrence, is independently Ci-Ce alkyl, C2-C6 alkenyl, C2-C6 alkynyl, or 

Ci-Q haloalkyl. 

The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of: 
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4-(cyclopropylmethyl)-7-(isopropylsulfonyl)-10-methyl-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-ll(10H)-one; 

4-(cyclopropyhnethyl)-7-(ethylsulfonyl)-10-methyl-3,4-dihydro-lH-l,4,10-

triazadibenzo[cd,f]azulen-l 1 (lGH)-one; 

4-(cycIopropylmethyl)-3-ethyl-7-(ethylsulfonyl)-10-methyl-3 ,4-dihydro-1 H-l ,4,10-

triazadibenzo[cd,f]azulen-l 1 (1 OHJ-one; 

10-methyl^^methylsulfony^^^-dihydro-lH-l ?4,1 0-triazadibenzo[cd,f]azulen-

ll(10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-3 ,4~di hydro-1H-1,4,10-

triazadibenzo[cd,f]aziiIen-11 (10H)-one; 

4-(cyclopropyImethyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd}f]azulen-11(10H)-one; 

ethyl 4-(cyclopropylmethyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-

3,4,10,1 l-tetrahydro-lH-l,4,10-triazadibenzo[cd,f]azulene-3-carboxylate; 

4-(4-fluorophenyl)-10-methyl~7-(methylsulfonyl)~3,4-dihydro- 1H-1,4,10-

triazadibenzofcd^azulen-11(10H)-one; 

4-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)rnethyl)-3,4-dihydro-lH-l,4,10-

triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(cyelopropyhnethyl)-10~methyl-l l-oxo-3/lJ0,lMetrahydro-lH-l,4,5310-

tetraazadibenzo[cd,f]azulene-7-sulfonamide; 

4-(4-fluorophenyl)-7,10-dimethyl-3,4-dihydro -1 H» 1 ̂ 4,5,10-

tetraazadib enzo [cd,f]azulen- 11 (10H)-one; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)~3,4-dihydro-lH-

1,4S 10-triazadibenzofcdjflazulen-11 (10H)-one; 

4-(cyclopropylmethyl)-1 G-methyl-3,4-dihydro-lH-1,4,10-

triazadibenzo[cd,f]azulen-l 1 (10H)-one; 

methyl 3-(4-(cyclopropylmethyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1-oxo-

3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[cdsf] azulen-3 -yl)propanoate; 

4-(cycIopropylmethyl)-3-(2-methoxyethyl)-10-methyl-7-((methylsulfonyl)methyl)-

374-dihydro-lH-ls4,10-triazadibenzo[cd5f]azulen-ll(10H)-one; 
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3 -benzyl-10-methyl-7-((methylsulfonyI)methyl)- 3,4-dihydro- 1H-1,4,10-

triazadibenzo[cd,f]azulen-l 1 (lOH)-one; 

methyl 3-(10-methyl-7-((methylsulfonyl)methyl)-l l-oxo-3,4,10,11-tetrahydro-lH-

l,4,10-triazadibenzo[cd,f]azulen-3-yI)propanoate; 

10-methyl-7-((methylsulfonyl)methyl)~3-phenethyl-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-l 1(1 OH)-one; 

3 -isobutyl-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro- 1H-1,4,10-

triazadibenzo[cd,f]azulen-l 1 (10H)-one; 

(E)-3-(4-fluorostyryl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

7-amino-4-(4-fluorophenyl)-10-methyl-354-dihydro-lH-l ,4,5,10-

tetraazadibenzotcdjfjazulen-l 1 (10H)-one; 

N-(4-(4-fluorophenyl)-10-methyI-11 -oxo-3,4,10,11 -tetrahydro-1H-1,4,5,10-

tetraazadibenzo [cd, f] azulen-7-yl)ethanesulfonamide; 

N-(4-(2,4-difluorophenyl)-10-methyl-l l-oxo-3,4,10,H-tetrahydro-lH-l,4,5,10-

tetraazadibenzo[cd,f]azulen-7-yl)ethanesulfonamide; 

4-butyl-10-methyl-7»((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen~l 1 (10H)-one; 

tert-butyl 3-((10-methyl-7-((methyIsulfonyl)methyl)-l l-oxo-10,11-diliydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-4(3H)-yl)methyi)pyrrolidine-1 -carboxylate; 

10-methyl-7-((methyIsulfonyl)methyl)-4-((tetrahydrofliran-3-yl)methyl)-3,4-

dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-((4?4-difluorocyclohexyl)methyl)-10-methyl-7-((methyisulfonyl)methyl)-3,4-

dihydro- 1 H-l ,4,10-triazadibenzo[cd, f] azulen-1 l(10H)-one; 

tert-butyl 4-((10-methyl-7-((methylsulfonyI)methyl)-l l-oxo-10,11-dihydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-4(3H)-yl)methyl)piperidine-1 -carboxylate; 

10-methyl-7-((methylsulfonyl)methyl)-4-((tetrahydro-2H-pyran-3-yl)methyl)-3?4-

dihydro- 1H-1,4,10-triazadibenzo[cd5f]azulen-11(10H)-one; 

4-(454-difluorocyclohexyl)-10-methyl-7-((methylsulfonyl)methyl)-3>4-dihydro-lH-

1,4,10-triazadibenzo[cd;f]azulen-11(10H)-one; 
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4-(4-fluorophenyl)-(3?3-2H2)-10-methyl-7-((methylsulfonyl)methyl)-3.,4-dihydro-

1H-1,4,10-triazadibenzo[cd,fjazulen--11 (1 OH)-one; 

7~fluord-4-(4-fluorophenyl)-l 0-methyl-3,4-dihydro-1H-1 ,4,5,10-

tetraazadibenzo[cd,f] azulen-11 (10H)-one; 

4-(4-fluorophenyl)-7,10-dimethyl-3-phenyl-3,4-dihydro-lH-1,4,5,10-

tetraazadibenzo[cd,f]azulen-l 1 (10H)-one; 

ethyl 4-(4-fliiorophenyl)-10-methyl-7-((methyIsulfonyl)methyl)-1 l-oxo-3,4,10,11-

tetrahydro-lH-l,4,10-triazadibenzo[cd?f]azulene-3-carboxylate; 

tert-butyl 4-(4-(4-fluorophenyl)40-methyl-7-((methyIsuIfonyl)methyl)-ll-oxo-

3,4,10,11-tetrahydro-lH-l,4,10-triazadibenzo[cd,f]azulene-3-carbonyl)piperazine-l-

carboxylate; 

10-methyl-7-((methylsulfonyl)methyl)-4-(pyrrolidin-3-yhnethyl)-3,4-dihydro-lH-

l,4,10-triazadibenzo[cd3f]azulen~ll(10H)-one; 

10"methyl-7-((methylsulfonyl)methyl)-4-(piperidin-4-ylmethyl)-3,4-dihydro-lH-

1,4,10-triazadibenzo[cd,f|azulen-11 (10H)-one; 

7-fluoro-10-methyl-3,4-dihydro-1H-1,4,5,10-tetraazadibenzo[cd,f]azulen-11 (10H)-

one; 

ethyl 7-fluoro- 10-methyl-l l-oxo-3,4,10,1l-tetrahydro-lH-1,4,5,10-

tetraazadibenzo [cd,f] azulene-3 - carboxylate; 

4-(4-fluorophenyI)-3-(4~methoxypiperidine-1 -carbonyl)-10-methyl-7-

((metliylsulfonyl)methyl)-3,4-dihydro-1H-1 ;4,10-triazadibenzo [cd,fj azulen-11(10H)-one; 

4-(4-fluorophenyl)-10-methyl-3-(4-methylpiperazine-l-carbonyl)-7-

((methylsulfonyl)methyl)-3,4-dihydro- 1H-1,4,10-triazadibenzo[cd,f] azulen-11(10H)-one; 

5,7-difluoro-10-methyl-4-((tetrahydrofuran-3 -yl)methyI)-3,4-dihydro- lH-1,4,10-

triazadibenzo[cd,f]azulen-11(10H)-one; 

ethyl 4-(4-fluorophenyl)-7J10-dimethyl-l l-oxo-3,4,10,11-tetrahydro-lH-1,4,5,10-

tetraazadibenzG[cd,f]azulene-3-carboxylate; 

N-cyclopentyl-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

1,4,10-triazadibenzo[cd5f]azulene-4(3H)-carboxamide; 

N-ethyl-10-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-10,11 -dihydro-1 H-1,4,10-

triazadibenzo[cd,f|azulene-4(3H)-carboxamide; 

292 



N-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-

lH-l,4:,lG"triazadibenzo[cd)f]azulene-4(3H)-carboxamide; 

4-butyl-5; 7-difluoro-10-methyl-3,4-dihydro-1H-1,4,10-triazadibenzo[cd5f]azulen-

ll(10H)-one; 

5,7-difluoro-10-methyl-4-propyl-3 /{•-dihydro-lH-l,4,10-triazadibenzo[cd)f|azulen-

ll(10H)-one; 

4-(cyclopropylmethyl)-5,7-difluoro-10-methyl-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-l 1 (10H)-one; 

methyl 4-(5,7-difluoro-10-methyl-l 1-oxo-10,1 l-dihydro-lH-l?4,10-

triazadibenzofcd?f]azulea-4(3H)-yl)butatioate; 

5,7-difluoro-10-methyl-4-(3 -phenylpropyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f|azulen-ll(10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-N-(o-tolyl)-10,11 -dihydro-1H-

l,4,10-triazadibenzo[cd,f]azulene-4(3H)-carboxamide; 

2-ethylhexyl 10-rnethyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

l,4,10-triazadibenzo[cd,f]azuletie-4(3H)-carboxylate; 

4-isobutyryl-10-methyI-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-11 (10H)-one; 

5,7-difluoro-10-methyI-4-phenethyl-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-l 1(10H)-one; 

4-(2-(benzo[d][l,3]dioxol-5-yl)ethyl)-557-difluoro-10-methyl-3,4-dihydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-((l Zs3E)-2J4-diphenylbuta-1,3-dien-1 -yl)-5,7-difluoro-10-methyl-3,4-dihydro-

lH-l,4;10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

4-(4-chlorophenyl)-10-methyl-7 -((methylsulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro-1H-1,4,10-triazadibenzo[cd, f] azulene-2-carboxamide; 

4-(4-chlorophenyl)"N-ethyl-10-methyl-7-((methylsulfonyl)methyl)-ll-oxo-

3,4,10,11-tetrahydro-lH-l ,4,10-triazadibenzo[cd,f]azulene-2-carboxaniide; 

4-(4-chlorophenyl)-10-methyl-2-(4-methylpiperazine-l-carbonyl)-7-

((methylsulfonyl)methyI)-3,4-dihydro-lH-l,4,10-triazadibenzo[cd,f|azulen-ll(10H)-one; 
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N-(2}6-dimethylphenyl)-10-methyl-7-((me1ftylsitffonyl)met]iyl)-l l-oxo-10rll-

dihydro-1H-1,4,10-triazadibenzo[cd,f]azulene-4(3 H)-carboxamide; 

N-(4-methoxyphenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-10,11-

dihydro-1H-1,4,10-tiiazadibenzo[cd,f]azuleiie-4(3 H)-carboxamide; 

N-(4-ethylphenethyl)-10-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-10,11-

dihydro-1H-1,4,10-triazadibenzo[cdJf]azulene-4(3H)-cai,boxamide; 

10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-N-propyl-10,11 -dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxarmde; 

N-(3-methoxybenzyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -

dihydro-lH-l?4,10-triazadibenzo[cd?f]azulene-4(3H)-carboxamide; 

N-(2~chloroethyl)- 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-

lH-1,4,10-triazadibenzo[cd,Qazulene-4(3H)-carboxamide; 

N-(cyclohexylmethyl)-10-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-10,11-

dihydro-1H-1,4,10-triazadibenzo[cd;f]azulene-4(3 H)-carboxamide; 

N-(2?4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11-

dihydro-1H-1,4,10-triazadibenzo[cd,f] azu!ene-4(3 H)-carboxamide; 

N-(4-isopropylphenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-10,11-

dihydro-1H-1,4,10-triazadIbenzo[cd.,f]azulene-4(3 H)-carboxamide; 

N-(2,6-difhiorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1-oxo-l 0,11-

dihydro-1H-1,4,10-triazadibenzo[cd,f]azulene-4(3H)-carboxamide; 

N-(4-fluoro-3 -(trifluoromethyl)phenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-

oxo-10?ll-dihydro-lH-l74510-triazadibenzo[cd,l]azulene-4(3H)-carboxamide; 

ethyl 4-(( 10-methyl-7-((methyIsulfonyl)methyl)-11 -oxo-3,4,10,11 -tetrahydro-1H-

1,4,10-triazadibenzo[cd?fjazulene-4-carboxamido)methyl)cyclohexanecarboxylate; 

N-(3 -methoxypropyl)-10-methyl-7»((methylsulfonyl)methyl)-11 -oxo-10,11-

dihydro-1H-1,4,10-triazadibenzo[cd?f]azulene-4(3 H)-carboxamide; 

10-methyl-7-((methylsulfonyl)methyl)-4-tosyl-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd5f]azulen-11(10H)-one; 

4-([l,r-biphenyl]-4-ylsulfonyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-

dihydro-lH-1,4,10-triazadibenzo[cd,f]azuleri--l 1 (10H)-one; 
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4-((4-methoxyphenyI)sulfonyl)-1 0-metliyl-7-((methylsu]fonyI)methyl)-3,4-

dihydro- 1H-1,4,10-triazadibenzo[cd>f]azuIen-11(1 OH)-one; 

10-methyl-7-((methylsulfonyl)xnethyl)-4-(phenylsulfonyl)-3 ?4-dihydro- 1H-1,4,10-

triazadibenzo[cd,f]azulen-11 (10H)-one; 

4-((2-methoxypheriyl)sulfonyl)-10~methyl-7-((methylsulfonyl)methyl)-3,4-

dihydro-lH-l54,10-triazadibenzo[cd,f]azulen-l 1(10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-((4-phenoxyphenyl)sulforLyl)-354-dihydro-

1H-1,4S 10-triazadibenzo[cd,f]azulen-11 (1 OH)-one; 

4-((4-fluorophenyl)sulfonyl)-10-methyl-7-((methylsulfonyl)methyl)-354-dihydro-

1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(2-naphthoyl)- 10~methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-l 1(10H)-one; 

methyl 3-(4-(2J4-difluorophenyl)-10-methyl-7-((niethylsulfonyl)methyl)-ll-oxO' 

3 ̂  10,11-tetrahydro-1H-1,4,10-triazadibenzo [cd^ f]azulen-3-yl)propanoate; 

4-(2,4-difluorophenyl)-l 0-methyl-3,4-dihydro-1H-1,4,5,7,10-

pentaazadibenzo[cd,f]azuleii-11(10H)-one; 

(R)-ethyl 4-(4-fluorophenyl)-l0-methyl-7-((methylsulfonyl)methyl)-l 1-oxo-

3,45103ll-tetrahydro-lH-l34,10-triazadiben2:o[cd?f]azulene-3-carboxylate; 

(S)-ethyl 4-(4-fIuorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11-tetrahydro-lH-l,4,10-triazadibenzo[cd,f]aziiIene-3-carboxylate; 

2-methoxyethyl 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulene-4(3 H)-carboxylate; 

ethyl 10-methyl~7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

pentyl 10-methyl-7-((methylsulfonyI)methyl)-l 1-oxo-l 0,11-dihydro-1H-1,4,10-

triazadibenzo[cd5f)azulene-4(3H)-carboxylate; 

4-chlorobutyl 10-methyl-7 -((methyl sulfonyl)methyl)-11 -oxo-10,11-dihydro-lH-

l?4,10-triazadibenzo[cd,f]milene-4(3H)-carboxylate; 

naphthalen-2-yl 10-methyl-7- ((methylsulfonyl)methyl)-11-oxo-10,11-dihydro-1H-

l54,10-triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 
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p-tolyl 10-methyl-7-((methylsuIfonyl)methyl)-l l-oxo-10?l 1-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

neopentyl 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro- 1H-1 ,4,10-

triazadibenzo[cd;f|azulene-4(3H)-carboxylate; 

phenyl 10-methyl-7-((methylsulfonyl)methyl)-ll-oxo-10sll-dihydro-lH-l,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

4-fluorophenyl 10-rnethyl-7-((niethylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

1 ,4,10-triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

2-methoxyphenyl 10-methyl-7-((methylsulfonyl)methyl)-l l-oxo-10sl 1-dihydro-

lH-l,4510-triazadibenzo[cd5f]azulene-4(3H)-carboxylate; 

2-fluoroethyl 10-methyl-7-((methy]sulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

1,4,10-triazadibenzo[cd?f]azulene-4(3H)-carboxylate; 

4-methoxyphenyl 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-

lH-lJ4J10-triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

but-2-yn-1 -yl 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

ls4,10-triazadibenzo[cd?f]azulene-4(3H)-carboxylate; 

3-(4-(2J4-difluorophenyl)-10-methyl-7-((methylsnlfonyl)methyl)-ll~oxo-3,4>10?ll-

tetrahydro-1H-1,4,10-triazadibenzo[cdsf]azulen-3-yl)propanamide; 

4-(4-fluorobenzoyl)-l 0-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-

triazadihenzotcdjf]azulen-l 1 (10H)-one; 

4-(3 -methoxypropanoyl)-10-methyl-7 -((methylsulfonyl)methyl)-3 ?4-dihydro-1H-

1,4? 10-triazadibenzo[cd,f)azulen-l 1 (10H)-one; 

4-([l,r-biphenyl]-4-carbonyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cd,f]azulen-11 (10H)-one; 

4-(3-cyclopentylpropanoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-

1 H-l ?4,10-triazadibenzo[cd,f]azulen-11 (10H)-one; 

4-(2-(3-methoxyphenyl)acetyl)-10-methyl-7-((methylsulfonyl)methyl)-354-dihydro-

1H-1 ,4,1Q-triazadibenzo[cd,f]azulen-11(10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-propionyl-3t4-dihydro-lH"l ,4,10-

triazadibenzo [cd, f] azulen-11(10H)-one; 
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10-methyl-4-(3-methylbutanoyl)-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-11 (1 OH)-one; 

4-(3,3-dimethylbutanoyl)-10-methyl-7-((methylsulfonyl)rnethyI)-3,4-dihydro-1H-

1 10-triazadibenzofcdjQazulen-11(10H)-one; 

10-methyl-7"((methylsulfonyl)methyI)-4-(2-phenylacetyl)-3,4-dihydro-1H-1 ,4,10-

triazadibenzo[cd?f] azulen-11(1 OH)-one; 

4-benzoyl-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-l,4?10-

triazadibenzo[cd,f] azulen-11 (10H)-one; 

4-(4-methoxybenzoyl)-10-methyl-7- ((methylsnlfonyl)methyl)-3,4-dihydro -1H-

1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

methyl 4-(l 0-methyl-7-((rnethylsulfonyl)methyl)-1 l~oxo~105l 1 -dihydro-1 H-l ,4,10-

triazadibenzo[cd,f]azulen-4(3H)-yl)~4-oxobutanoate; 

4-(2,4-difluorobenzoyl)-I0-methyl-7-((methylsuifonyl)methyI)-3,4-dihydro-lH-

1,4S 10-triazadibenzo[cd?f] azulen-11 (10H)-one; 

4-(2-fluorobenzoyl)-10-methyI-7-((methylsulfonyl)methyl)-3,4-dihydro- 1H-1,4,10-

triazadibenzo[cd5f] azulen-11 (10H)-one; 

4-(l-naphthoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-l34,10-

triazadibenzo[cd,fjazulen-1 1 (10H)-one; 

4-(cyclopropanecarbonyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4~dihydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-l1 (10H)-one; 

10-methyl-7-((methylsulfonyI)methyl)-4-(3-phenylpropanoyl)-3,4-dihydro-lH-

ls4,10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

2-((4-(2,4-difluorophenyl)- 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3-yl)methyl)isoindoIme-l ,3-

dione; 

3-(4-(2,4-difluorophenyl)-10-methyl-7-((methyIsulfonyI)methyl)-11 -oxo-3,4,10,11-

tetrahydro-lH-l^.lO-triazadibenzotcdjfjazulen-S-yO-N-methylpropanamide; 

3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-l l-oxo-3,4,10,11-

tetrahydro-1 H-1,4,10-triazadibenzo [cd,f]azulen-3 -yl)-N ,N-dimethylpropanamide; 

4~(2,4-difluorophenyl)-10-methyl-7-((methylsulfanyl)methyl)-3-(3-morpholino-3-

oxopropyl)-3,4-dihydro-lH-l,4,10-triazadibenzo[cd,f]azulen-ll(10H)-one; 
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3-(4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)metliyl)-l 1 -oxo-3,4, 10,11 

tetrahydro-lH4,4,104riazadibemo[cd?f]azulen-3-yl)-N-(tetrahydro-2H-pyran-4-

yl)propanamide; 

3-(4~(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyI)-l l-oxo-3,4,10,1.1 

tetraliydro- 1H-1 ,4, 10-triazadibenzo fcd,f]azulen~3 -yl)-N'-methyl-NT-

plienylpropanehydrazide; 

N-benzyl-3-(4-(254-difluorophenyl)-10-methyl-7-((methyIsulfonyl)methyl)-l 1-oxo 

3,4,10,11 -tetrahydro- 1H-1,4,10-triazadibenzo[cd?f]azulen-3 -yl)propanamide; 

3-(4-(2,4-difIuorophenyl)-10-methyl-7-((methylsulfonyl)iiiethyl)-ll-oxo-3J4,10?ll 

tetrahydro-1H-1,4, lO-triazadibenzofcd.fJazulen-S-y^-N-tl, 1 -dioxidotetrahydrothiophen-

3-yl)propanamide; 

tert-butyl 4-(3-(4-(2,4-difluorophenyl)-10-rnethyl-7-((methylsuIfonyl)methyl)-ll-

oxo-3,4,10,1 l-tetrahydrO"lH-l,4?10-triazadibenzo[cd?f]azulen-3-

yl)prop anoyl)piperazine-1 -carboxylate; 

tert-butyl 4-(3-(4-(2,4-difhiorophenyl)-10-methyl-7-((naethylsulfonyl)methyl)-ll-

oxo-3,4,lQ,ll-tetrahydro-lH-l,4510-triazadibenzo[cd,f]azulen-3-

yl)propanamido)piperidine-1 -carboxylate; 

4-(4-chlorophenyl)-N-ethyl-10-methyl-11 -oxo-3,4,10,11 -tetrahydro- LH-1,4,10-

triazadibenzo[cd,f]azulene-2-oarboxamide; 

6-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-3,4,10,11 

tetrahydro4H-l,4}lO-triazadibenzo[cd>fjazulen-3-yl)hexyl acetate; 

3 -(aminomethyl)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-

3,4-dihydro-l H-l ,4,1G-triazadibenzo[cd,f] azulen-11 (10H)-one; 

N-((((4-(2,4-difluorophenyl)-10-methyI-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro- 1H-1,4,10-triazadibenzo[cd,f]azulen-3-

yl)methyl)amino)(dimethylainino)methylene)-N-niethylmethanaminium; 

4-(2,4-difhiorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(3-oxo-3-

(piperazin-l-yl)propyl)-3,4-dihydro-lH-l,4?lG-triazadibenzo[cd,f]azuIen-l l(10H)-one; 

3-(4-(2,4-difIuorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11 

tetrahydro-1 H-l,4,10-triazadibenzo[cd,f]azulen-3-yl)-N-(piperidin-4-yl)propanamide; 
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4-(4"(2,4-difluorophenyl)-l 0-methyl-7-((methyIsulfQnyl)methyl)-l l-oxo-3,4,10,11-

tetrahydro-1 H-1,4,1O-triazadibenzo [cd,f] azulen-3 -yl)butane-1,2-diyl diacetate; 

methyl 5-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo [cd,f] azulen-3-yl)pentano ate; 

tert-butyl (2-{((4~(2?4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-ll-

oxo-3,4,10,11 -tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azulen-3-yl)methyl)amino)-2-

oxoethyl)carbamate; 

4-(2,4-difluorophenyI)-3 -(6-hydroxyhexyl)-10-methyl-7-((methylsulfonyl)methyl)~ 

3,4-dihydro-lH-l.,4?10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

N-((4-(2,4-difluorophenyl)~10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11-tetrahydro-lH-l,4,10-triazadibenzo[cd,f]azulen-3-yl)methyl)benzamide; 

1 -((4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,1 l-tetrahydro-lH-lA10-triazadibenzo[cd?f]azulen-3-yl)inethyl)-3-phenylurea; 

2-amino-N-((4-(2,4-difIuorophenyl)-10-methyI-7-((methylsulfonyI)methyI)-11 -

oxo-3,4,10,11-tetr ahydro-lH-1,4,10-triazadibenzo[cd?f]azulen-3-yl)methyl)acetamide; 

4-(2,4-difluorophenyl)-3-(3,4-dihydroxybutyl)-10-methyl-7-

((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f] azulen-11(10H)-one; 

4-(2?4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-3,4,10,11-

tetrahydro- 1H-1,4,10-triazadibenzo[cd,f]azulene-3 -carboxamide; 

4-(2,4-difluorophenyl)-3 -(3 -hydroxypropyl)-1O-methyI-7 -

((methylsulfonyl)methyl)-354-dihydro-1H-1,4,10-triazadibenzo [cd,f] azulen-11(10H)-one; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl) -3 -(3 -

phenoxypropyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd5f]azuIen-11(10H)-one; 

(S)-4-(2,4-difluorophenyl)40-methyl-7-((methylsulfonyl)methyl)-3-(3-

phenoxypropyl)-3,4-dihydro- 1H-1,4,10-triazadibenzo[cd,f]azulen-11 (10H)-one; 

(R)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(3-

phenoxypropyl)-3,4-dihydro-lH-l,4,10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

4-(4-chlorophenyl)-10-methyl-2-((4-methylpiperazin-1 -yl)methyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[ed?f] azulen-11 (10H)-one; 

4-(2,4-difluorophenyl)-3 -(3 -methoxypropyl)-10-methyl-7-

((methylsulfonyl)methyl)-3?4-dihydro-1H-1,4,10-triazadibenzo[cd, f] azulen-11(10H)-one; 
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4-(2,4-dilhiorophenyl)-3-(3-ethoxypropyl)-10-methyl-7-((methyl3ulfonyI)methyl)-

3,4-dihydro-lH-l,4?10-triazadibenzo[cd3f]azulen-l l(10H)-one; 

4-isobutyl-10-methyl-7~((methylsulfonyl);methyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd5l]azulen-11(10H)-one; 

4-(( 1 -ethylpiperidin-3 -yl)methyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-

dihydro- 1H-1,4,10-triazadibenzo[cd,f|azulen-11(1 OH)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-(tetrahydro-2H-pyran-4-yl)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cd,f]azulen-l 1(1 OH)-one; 

4-((2,2-dimelhyltetrahydro-2H-pyran-4-yl)methyl)-10-methyl-7-

((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,1 O-triazadibenzo [cd,f] azulen-11 (10H)-one; 

4-(4-ethoxybutan-2-yl)-10-methyl-7-((methylsulfonyl)methyl)™3,4-dihydro-lH-

1,4,10-triazadibenzo[cd,f]azulen-1I (10H)-one; 

N-(2-cyanoethyl)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-

1 l-oxo-3,4,10,ll-tetrahydro-lH-l^jlO-triazadibenzotcd^azulene-S-carboxamide; 

methyl 2-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-

3J4,10,ll-tetrahydro-lH-lJ4,10-triazadibenzo[cd7f]azulene-3-carboxamido)acetate; 

4-(2,4-difluorophenyl)-l 0-methyl-7-((methyl5ulfonyl)methyl)-l 1 -oxo-N-

phenethyl-3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-3 -carboxamide; 

N-butyl-4-(254-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-ll-oxo-

3,4,10,11 -tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azulene-3-carboxamide; 

N-cyclohexyl-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -

oxo-3,4,10,ll-tetrahydro-lH-l?4,10-triazadibenzo[cd,f]azulene-3-carboxamide; 

N-benzyl-4-(2,4-difluorophenyl)-1 Q-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro-1 H-l,4,10-triazadibenzo[cd?f]azulene-3~carboxamide; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-N-(3 -

phenylpropyl)-3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[cd?f]azulene-3 -

carboxamide; 
4-(2,4-difluorophenyl)-N-isobutyl-10-methyl-7-((methylsuIfonyl)methyI)-11 -oxo-

3,4,10,11 -tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azulene-3-carboxamide; 

4-(2,4-difhiorophenyl)-N-(2-hydroxyethyl)-10-methyl-7-((methylsulfonyl)methyl)-

ll-oxo-3,4,10,11-tetrahydro-1 H-l ,4,10-triazadibenzo[cdsf]azulene-3-carboxamide; 
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4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyi)methyl)-N-(oxazol-4-

ylmethyl)-l 1 -oxo-3,4,10,11 -tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azulene-3-

carboxamide; 

N-(cyclopropylmethyl)-4-(254-difluorophenyl)-10-methyI-7-

((methylsulfonyl)methyi)-11 -oxo-3,4,10,11 -tetrahydro- l'H-1,4/10-

triazadibenzo[cd,f]azulene-3-carboxamide; 

4-(2,4^difluorophenyl)-N-(2-hydroxy-2-methylpropyl)-10-methyl-7-

((methylsulfonyl)methyl)-l 1-oxo-3,4,10,11-tetrahydro-lH-l ̂ lG-

triazadibenzotedjflazulene-S-carboxamide; 

4-(2,4-difluorophenyl)-N-( 1 -(hydroxymethyl)cyclopropyI)-10-methyl-7-

((methylsulfonyl)methyl)-! l-oxo-3,4,105l1-tetrahydro-1 H-l,4,10-

triazadibenzo[cd,f]azuIene-3-carboxamide; 

4-(2,4-difluorophenyl)-10-methyl-N-(l-methylcyclopropyl)-7-

((methylsulfonyl)methyl)-l 1 -oxo-3,4,10,11 -tetrahydro-1 H-1,4,10-

triazadibenzo[cdff]azulene-3-carboxamide; 

4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyI)-11 -oxo-N-(4-

phenylbutyO-SA 10,11 -tetrahydro-1H-1,4,1 O-triazadibenzo [cd,f]azulene-3 -carboxamide; 

4-(3,3 -dimethylbutanoyl)-5,7-difIuoro-10-methyl-3,4-dihydro- 1H-1,4,10-

triazadibenzofcd, f] azulen-11 (10H)-one; 

tert-butyl ((trans)-4-(10-methyl-7-(methylsulfonyl)-l 1-oxo-10,11-dihydro-lH-

l,4,10-triazadibenzo[cd,f]azulen-4(3H)-yl)cyclohexyl)carbamate; 

4-((trans)-4-aminocyclohexyl)-10-methyl-7-(methylsulfonyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(cyclopropylsulfonyl)-10-methyl-7-((methylsulfonyl)methyl)-3)4-dihydro-1H-

1>4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

ethyl 5,7-difluoro-10-methyl-ll-oxo-10,l 1-dihydro-1 H-l ,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

4-(2,4-difluorophenyl)-l 0-methyl-3-(3-(methyl amino)propyl)-7-

((methylsulfonyl)methyl)-3?4-dihydro-lH-l ,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one; 

4-(2,4-difluorophenyl)-3-(3-(dimethylamino)propyl)-10-methyl-7-

((methylsulfonyl)methyI)-3?4-dihydro-1 H-l ,4,10-triazadibenzo[cd?f] azulen-11(10H)-one; 
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4~(4-chIorophenyl)-l 0-methyl-2-((4-methylpiperazin-1 -yl)methyl)-7-

((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd?f] azulen-11 (1 0H)-one; 

2-(4-(4-fluorophenyl)-10-methyl-11 -oxo-3,4,10,11 -tetrahydro-1 H-l ,4,10-

triazadibenzo[cd?f]azulen-7-yl)acetonitrile; 

4-(2s2-dimethyl-3-(pyiTolidin-l-yl)propyl)-10-methyl-7-((methylsulfonyl)methyl)-

3,4-dihydro-lH-l,4,10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

2-(3 -(10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1 H-l ,4,10-

triazadibenzo[cd,f]azulen-4(3H)~yl)pyrrolidin-l -yl)acetic acid; 

10-methyl-7-((methylsulfonyl)methyl)-4-(2-methylteti*ahydrofuran-3-yl)-3,4-

dihydro-1H-1,4> 10-triazadibenzo[cd?f] azulen-11(10H)-one; 

10-methyl-4-( 1 -methylpiperidin-4-yl)-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-

1,4,10'triazadibenzo[cd,f]azulen-11(10H)-one; 

10-methyl-7-((methylsulfony])methyl)-4-(tetrahydro-2H-pyran-3-yl)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-((l -isopropylpip eridin-4-yl)methyl)-10-methyl-7-((methylsulfonyl)rnethyl)-3,4-

dihydro- 1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-(l-(2-oxotetrahydrofuran-3-yl)ethyl)-354-

dihydro-1H-1 ?4,I0-triazadibenzo[cd?f]azuleii-l 1 (10H)-one; 

4-(l -methoxyprop an-2 -yl)-1Q-methyl-7 - ((methylsulfonyl)methyl)-3,4-dihydro-1H -

1,4,10-triazadibenzo[cd?f]azulen~ 11 (10H)-one; 

4-(4-meihoxybutan-2-yl)-10-methyl-7-((methylsu]fonyl)methyl)-3,4-dihydro-lH-

1,4,10-triazadibenzo[cd?f]azulen-11(10H)-one; 

10-methyl-4-(l-methylpyrrolidin-3-yl)-7-((methylsulfonyl)methyl)-3,4-dihydro-

1H-1 ?4? 1 O-triazadibenzo [cd,f] azulen-11 (1 OH)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-(l-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-

dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

10-methyl-4-(l-methylazepan-4-yl)-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-

1,4,1G-triazadibenzo[cd?f]azulen-11(1 GH)-one; 

4-(l -ethylpiperidin-3 -yl)-10-methyl-7-((methylsulfonyl)melhyl)-3,4-dihydro-1H-

1 j4; 1O-triazadibenzo [cd,f] azulen-1 l(10H)-one; 
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10-methyl-7-((methylsulfonyl)methyl)-4-(2-(tetrahydro-2H.-pyran-4-yl)ethyl)-3,4-

dihydro-1 H-l ,4,10-triazadibenzo[cd,f]azulen-l 1(1 OH)-one; 

4-(l 0-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-1 0,11 -dihydro-1 H-l ,4,10-

triazadibenzo[cd,f]azulen-4(3H)-yl)benzonitrile; 

4-(4-chlorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-2-(rriorpholinomethyl)-

3,4-dihydro-1H-1,4,1 0-triazadibenzo[cd,f)azulen-11 (10H)-one; 

N-ethyl-4- (4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro- 1H~1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide; 

5-cyclopropyl-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-

dihydro-lH-1,4,10-triazadibenzo[cdsf]azulen-l 1 (10H)-one; 

tert-butyl (4-( 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-4(3H)-yl)cyclohexyl)carbamate; 

tert-butyl ((trans)-4-( 10-methyl-7-((methyl sulfonyl)methyl)-11-oxo-10,11-dihydro-

1H- 1,4,10-triazadibenzo[cd,Qazulen-4(3H)-yl)cyclohexyl)carbamate; 

4-(4-chloropheriyI)-l 0-methyl-7-((methylsulfonyl)methyl)-3?4-dihydro-lH-l ,4,10-

triazadibenzo[cd,f]azulen-l 1(10H)-one; 

4-(4-chlorophenyl)- 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azuleiie-2-carbonitrile; 

4-(2,4-difluorophenyI)-3-(hydroxymethyl)-10-methyl-7-((methylsulfonyl)methyl)-

3,4-dihydro-1 H-l ,4,10-triazadibenzo[cd,f]azulen-11 (10H)-one; 

4-(4-chlorophenyl)-l 0-methyl-11 -oxo-3,4,10,11 -tetrahydro-1 H-l ,4,10-

triazadibenzo[cd,f]azulene-2-carbonitrile; 

4-(2,4-difluorophenyl)-N-ethyI-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,1l-tetrahydro-lH-l,4,10-triazadibenzo[cd,f]azulene-2-carboxamide; 

4-(4-cyanophenyl)-N-ethyh 10-methyh7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,1 l-tetrahydro-lH-l,4,10-triazadibenzo[cd,f]azulene-2-carboxamide; 

(S)-2-((4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-ll-oxo-

3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3 -yl)methyl)i soindoline-1,3-

dione; 
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(R)-2-((4-(2,4-difluorophenyl)-10-;methyl-7-((methylsulfonyl)methyI)-l l-oxo-

3,4,10,1 l-tetrahydro-lH-l^lO-triazadibenzotcdjfJazulen-S-ylJmethylJisoindoline-ljS-

dione; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro-1H-1 ,4,10-triazadibenzo[cd,f]azulene-5-carbonitriIe; 

10-methyl-7-((methylsulfonyi)methyl)-4-(pyridin-2-yl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-i 1 (10H)-one; 

ethyl 4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-

3,4,10,11 -tetrahydro-1 H-1,4,10-triazadibenzo[cd,f] azulene-2-carboxylate; 

4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-3,4,10,11 -

tetrahydro-1 H-1,4,10-triazadibenzo[cd?f]azulene-2-carboxamide; 

4-(2,4-difluoroplienyl)- 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro-1 H-1,4,10-triazadibenzo[cd,f] azulene-2-carbonitrile; 

10-methyl-7-((methylsulfonyl)methyl)-4-(3,4,5-trimethoxyphenyl)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(4-aminocyclohexyl)-10-methyl-7 -((methylsulfonyl)methyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd?f]azulen-11(10H)-one; 

4-(3,5-difluoropyridin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cdtfjazulen-l 1 (10H)-one; 

4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-3 -phenyl-3,4-

dihydro- 1 H-l ,4,10-triazadibenzo[cd,f]azuIen-11(10H)-one; 

(R)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-phenyl-3,4™ 

dihydro-1 H-l ,4,10-tri azadibenzo[cd,f] azulen-11.(10H)-one; 

(S)-4-(2?4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyI)-3-phenyl-3,4-

dihydro-1 H-l ?4,10-tri azadibenzo[cd,fjazulen-11(10H)-one; 

4-(2,4-difhiorophenyl)-10-methyl-7-((methyIsulfonyl)methyl)-3 -(naphthalen-1 -yl)-

3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f] azulen-11(10H)-one; 

4-(2,4-difluoropheiiyl)-(3,3-2H2)-10-methyl-7-((methylsulfonyl)methyl)-374-

dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-neopentyl-3,4-

dihydro-lH-l,4?10-triazadibenzo[cd,f]azulen-l 1(10H)-one; 
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4-(2;4-difluorophenyl)40-methyl-7-((methylsulforiyI)methyl)-3-((l-oxoisoindolin-

2-yl)methyl)-3.,4-dihydrG-lH-l,4>10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

4-(2,4-difhtorophenyl)-3-(2,6-dimethoxyphenyl)-10-methyl-7-

((methylsulfonyl)methyl)-3,4-dihydro- 1H-1,4,10-triazadibenzo[cd,f]azulen-11(1 OH)-one; 

4-(2,4-difhiorophenyI)-3~(3,5-dimethoxyphenyl)-10-methyl-7-

((methylsulfonyl)methyl)-3,4-dihydro- 1H-1,4, 10-triazadibenzo[cd5f] azulen-11 (1 OH)-one; 

3-(355-di-tert-butylphenyl)-4-(2?4-difluorophenyl)-10-methyl-7-

((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd5f] azulen-11(1 OH)-one; 

methyl (4-(10-methyl-7-((methylsulfonyl)methyl)-l l-oxo-10,1 1-dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-4(3H)-yl)cyclohexyl)carbamate; 

methyl ((trans)-4-(l 0-methyl-7-((methylsulfonyl)methyi)-11 -oxo-10,11 -dihydro-

1H-1,4,1 O-triazadibenzo [cd,f]azulen-4(3H)-yl)cyclohexyl)carbarnate; 

methyl ((cis)-4-(10-methyl-7-((methylsulfonyl)methyl)-l l-oxo-10,11-dihydro-lH-

1,4,104riazadibenzo[cd,f]azulen-4(3H)-yl)cyclohexyl)carbamate; 

2-(2-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-l 1-oxo-

3,4,10,11-tetrahydro-1 H-l,4,10-triazadibenzo[cd,f]azulen-3-yl)ethyl)isoindoline-l,3-

dione; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)"3-(tetrahydro-2H-

pyran-4-yl)-3,4-dihydro-l H-1,4? 10-triazadibenzo[cd,f] azulen-11 (10H)-one; 

benzyl (2-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,1 1-tetrahydro-1 H-l,4,10-triazadibenzo[cdsf]azulen~3-yl)ethyl)carbamate; 

3 -([ 1 ? 1 -biphenyl]-2-yl)-4-(2,4-difluorophenyI)-10-methyl-7-

((methylsulfonyI)methyl)-3,4-dihydro-lH-l?4?10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

4-(2>4-difluorophenyl)-10-methyI"7-((methylsulfonyl)methyl)-3-(quinolin-8-yl)-

3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3 -(pyridin-2-yl)-3,4-

dihydro- 1.H-1,4,10-triazadibenzo[cd?f]azulen-11(10H)-one; 

3 -(4-( 1 H-imidazol-1 -yl)phenyl)-4-(2,4-difluorophenyl)-10-methyl-7-

((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd?f] azulen-1 l(10H)-one; 

4- (4-(2,4 -difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3-yl)benzonitrile; 
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4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(3»(pyridm-2-

yl)phenyl)-3,4-dihydro-lH-l,4,10-triazadibenzo[cd,f]azulen-ll(10H)-one; 

3-(4-{2,4-difIuorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1 -oxo-3,4,10,11-

tetrahydro- 1H-1,4,10-triazadibenzo[cd,f]azulen-3-yl)benzonitrile; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-((2-oxopyridin-

1 (2H)-yl)methyl)-3,4-dihydro-1H-1,4,.l O-triazadibenzo [cd5f]azulen-11 (10H)-one; 

ethyl 4-(2,4-difhiorophenyl)-2-(ethylcarbamoyl)-10-methyl-7-

((methylsulfonyl)methyl)-! 1 -oxo-3,4,10,11 -tetrahydro-1 H-1 >4,10-

triazadibenzo[cd,f]azulene-3-carboxylate; 

4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1-oxo-3,4,10,11-

tetrahydro-lH-1 ,4,10-triazadibenzo[cd,f]azulene-5-carboxamide; 

4- (2,4-difluorophenyl)-N, 10-diinethyl-7- ((methylsulfonyl)methyl) -11 -oxo -

3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-5-carboxamide; 

4-(2,4-difluorophenyl)-N,N,10"trimethyl-7-((methylsulfonyl)methyl)-ll-oxO" 

3,4,10,11 -tetrahydro-1 H-1,4,10-triazadibenzo[cd,f]azulene-5-carboxamide; 

N-(4-( 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-4(3H)-yl)cyclohexyl)acetamide; 

10-methyl-7-((methylsulfonyl)methyl)-4-(pyridm-3 -yl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,l]azulen-11 (10H)-one; 

4-(5-chloropyridin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(l H-indazol-5-yl)-l 0-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,1G-

triazadibenzo[cd,f]azulen-l 1 (lOH)-one; 

4-benzyl-l 0-methyl-7-((methylsulfonyl)methyl)-3)4-dihydro-1H-1,4,10-

triazadibenzo[cdff] azulen-11 (10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-(pyrimidin-5-yl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f] azulen-11 (10H)-one; 

10-methyl-7-((methyIsulfonyl)methyl)-4-(pyridm-2-ylmethyl)-334-dihydrO"lH-

1,4,10-triazadibenzo[cd,f] azulen-11(10H)-one; 

10-methyl-7 -{(methylsulfonyl)methyl) -4- (pyrid azin-3 -ylmethyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 
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(S)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-((2-

oxopyridin-1 (2H)-yl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd5f] azulen-11 (1OH)-

one; 

(R)-4-(2,4-difhiorophenyl)-10-methyl~7-((methylsulfonyl)methyl)-3-((2-

oxopyi'idin-1 (2H)-yl)methyl)-3J4-dihydro-lH-l ,4,10-triazadibenzo[cd5f]azulen-l 1 (1 OH)-

one; 

10-methyl-7-((methylsulfonyl)methyl)-4-(5-(trifluoromethyl)pyridin-2-yl)-3,4-

dihydro-1H-1,4,10-triazadibenzo[cd?f] azulen-11 (10H)-one; 

4-(2-fhioropyridin-4-yl)-10-methyl-7 - ((methylsulfonyl)methyl)-3,4 -dihydro-1H-

1,4,10-triazadibenzo[cd,f] azulen-11(10H)-one; 

10-methyl-4-(( 1-methyl-1 H-pyrazol-3-yl)methyl)-7-((methylsulfonyl)methyl)-

3,4-dihydro-lH-l54,10-triazadibenzo[cd,f]azuIen-ll(10H)-one; 

4-(6-methoxypyridin-2-yl)-10-methyl-7-((methylsuIfonyl)methyl)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cd,f]azulen-l 1 (10H)-one; 

4-(2J2-dimethyl-3-morpholinopropyl)-10-methyl-7-((methylsulfonyl)methyl)-3>4-

dihydro-1H-1,4,10-triazadibenzo[cd3f] azulen-11 (lOH)-one; 

4-(5-fluoropyrimidin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-

1H-1,4,104riazadibenzo[cd,f] azulen-11 (1 OH)-one; 

10-methyl-7-((me£hylsulfonyl)methyl)-4~(pyrimidin-4-yl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f] azulen-11(10H)-one; 

4-(2-(3-(dimethylamino)propoxy)benzyl)-10-methyl-7-((methylsulfonyl)methyl)-

S^-dihydro-lH-l^lO-triazadibenzotcdjflazulen-ritlOHJ-one; 

2-( 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-1 H-1,4,10-

triazadibenzo[cd,f]azulen-4(3H)-yl)-2-phenylacetonitrile; 

2-(2-(( 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro- 1H-1,4,10-

triazadibenzo[cd5f]azulen-4(3H)-yl)methyl)phenoxy)acetamide; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11 -

tetrahydro-1 H-l,4,10-triazadibenzo[cd,flazuIene-2-carboxylic acid; 

10-methyl-7-((methylsulfonyl)methyl)-4-(2"(pyridin-2-ylmethoxy)benzyl)-3,4-

dihydro-lH-1,4310-triazadibenzo[cd,f]azulen-l 1(10H)-one; 
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(R)-7-(ethylsulfonyl)-10-methyl-4-(l -phenylethyl)-3,4-dihydro-lH-1,4,10-

triazadibenzo[cd,flazulen-ll(10H)-one; 

10-methyi-4-(pyridin-2-yl)-7-(pyrrolidin-l-ylsulfonyl)-3?4-dihydro-lH-l ,4,5,10-

tetraazadibenzo[cd,f]azulen-l 1 (lOH)-one; 

(S)-7-(ethylsulfonyl)-10-methyl-4-( I -phenylethyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd5f] azulen-1 1 (1 0H)-one; 

(R)-methyl 3-(4-(2,4-difluorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-l 1-

OXO-33431 0,11 -tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azulen-3-yl)propanoate; 

(S)-methyl 3-(4-{2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -

oxo-3,4,10,11 -tetrahydro-1 H-l ,4,10-triazadibenzo[cd,f]azulen-3-yl)propanoate; 

4-(2,4-difhxorophenyl)-l 0-methyl-2-(l -methyl- lH-pyrazol-4-yl)-7-

(methylsulfonyl)-3;4-dihydro-lH-l,4,10-triazadibenzo[cd,f]azulen-l l(10H)-one; 

4-(4-chlorophenyl)-10-methyl-2-(l -methyl-1 H-pyrazol-4-yl)-7-(methylsulfonyl)-

3,4-dihydro-lH-l ,4,10-triazadibenzo[cd,f]azulen-11 (10H)-one; 

(R)-N-ethyl-7-(ethylsulfonyl)-10-methyl-11 -oxo-4-( 1 -phenylpropyl)-3,4,10,11-

tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide; 

10-methyl-2-( 1 -methyl-1 H-pyrazol-4-yl)-7-((methylsulfonyl)methyl)-4-(pyridin-

2-yl)-3,4-dihydro-1 H-l ,4,10-triazadibenzo[ed,f] azulen-1 l(10H)-one; 

10-methyl-2-(l -methyl-1 H-pyrazol-4-yl)-7-(methylsulfonyl)-4-phenyl-3,4-

dihydro-1 H-l ,4, i. 0-triazadibenzo[cd?f] azulen-11(10H)-one; 

10-methyl-2-( 1 -methyl-1 H-pyrazol-4-yl)-7-(methylsulfonyl)-4-(pyridin-2-yl)-3,4-

dihydro- 1 H-l ,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; and 

4-(4-fluorophenyl)-10-methyl-2-(l -methyl-1 H-pyrazol-4-yl)-7-

((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one. 

35. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of: 

4-(cyclopropylmethyl)-l 0-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro- 1H-1,4,10-

triazadibenzo[cd,f] azulen-11 (lOH)-one; 

4-(4-fTuorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f]azulen-ll(10H)-one; 
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4-(2,4-difhiorophenyl)-l 0-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4.10-

triazadibenzo[cd,F| azulen-11 (lGH)-one; 

methyl 3-(4-(cyclopropyhnethyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3 -yl)propanoate; 

4-(cyolopropylmethyl)-3-(2-methoxyethyl)-10-methyl-7-((methyIsulfonyl)methyl)-3 ,4-

dihydro-lH-1,4,10-triazadibenzo[cd,f]azulen-l 1(10H)-one; 

N-(4-(4-fluorophenyl)-10-methyl-ll -oxo-3,4,10,1 l-tetrahydro-lH-l?4,5,10-

tetraazadibenzo[cd,f]azulen-7-yl)ethanesulfonamide; 

N-(4-(2,4-difhiorophenyl)-LO-methyl-ll-oxo-3,4,10,ll-tetrahydro-lH-l,4,5,10-

tetraazadibenzo[cd,f]azulen-7-yl)ethanesulfonamide; 

10-methyl-7-((methylsulfonyl)methyl)-4-((tetrahydrofuran-3 -yl)methyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; 

4-(4?4-difluorocyclohexyl)-10-methy]-7-((methylsulfonyl)methyl)-3>4-dihydro-lH-

1,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one; 

4-(4-fluorophenyl)-(3,3-2H2)-10-methyl-7-((methylsulfonyl)methyl)-3?4-dihydro-lH-

1,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one; 

7-fluoro-4-(4-fluorophenyl)-l 0-methyl-3?4-dihydro- 1H-1,4,5,10-

tetraazadibenzo[cd,f]azulen-11 (10H)-one; 

5,7-difluoro-10-methyl-4-((tetrahydrofuran-3-yl)methyl)-3,4-dihydro-1H-1 ,4,10-

triazadibenzo[cd?f]azulen-ll(10H)-one; 

597-difluoro-10-methyl-4-propyl-3,4-dihydro-1H-1,4? 10-triazadibenzo[cd,f]azulen-

ll(10H)-one; 

4-(4-chIorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11 -tetrahydro-

lH-l,4,10-triazadibenzo[cd,f|azuleiie-2-carboxamide; 

4-(4-chlorophenyl)-N-ethyl-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11-

tetrahydi'o-lH-l,4,10-triazadibenzo[cd>f]azulene-2-carboxamide; 

10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-N-propyl-10,11 -dihydro-1H-1,4,10-

triazadibenzQ[cd,f]azulene-4(3H)-carboxamide; 

ethyl lQ-methyl-7-((methylsulfbnyl)methyl)-l l-oxo-10,11-dihydro-1 H-l,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 
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p-tolyl 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydrol H-1,4,10-

triazachbenzo[cd3f]azulene-4(3H)-carboxylate; 

4-fluorophenyl 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-10,11 -dihydro-lH-1,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; and 

4-(3,3-dimethylbutanoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-l34,10-

triazadibenzo[cd5f]azulen-ll(10H)-one. 

36. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of: 

4-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-

1,4,10-triazadibenzo[cd,f]azulen-11 (10H)-one; 

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-

1 ?4,1 O-triazadibenzo [cd,f] azulen-11 (lOH)-one; 

N-(4-(4-fl.uorophenyl)-10-methyl-11 -oxo-3,4,10,11 -tetrahydro-1 H-l ?4,5,10-

tetraazadibenzo[cd,f]azulen-7-yl)ethanesuIfonamide; 

10-methyl-7-({methylsulfonyl)methyl)-4-((tetrahydrofaran-3-yl)methyl)-3,4-

dihydro-lH-1,4,10-triazadibenzo[cd,f]azulen-l 1.(10H)-one; 

ethyl 5,7-difluoro-10-methyl-l l-oxo-10,11-dihydro-LH-1,4,10-

triazadibenzo[cd,f]azulene-4(3H)-carboxylate; 

4-(4-chlorophenyl)-10-methyl-2-((4-methylpiperazin-1 -yl)methyl)-7-

((methylsulfonyl)methyl)-3?4-dihydro- 1H-1,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one; 

N-ethyl-4-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-

3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo [cd3f|azulene-2-carboxamide; 

5-cyclopropyI-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyI)methyl)-3,4-

dihydro- 1 H-l ,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one; 

tert-butyl (4-(10-methyl-7-((methylsulfonyl)methyl)-l l-oxo-10,11-dihydro-1H-

l,4,10-triazadibenzo[cd,f]azulen-4(3H)-yl)cyclohexyl)carbamate; 

4-(4-chIorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,.l 0-

triazadibenzo[cd,f]azulen-11 (10H)-one; 

4-(4-chlorophenyl)-10-methyl-7-((methyisulfonyl)methyl)-il -oxo-3,4,10,11-

tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-2-carbomtrile; 
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4-(2,4-difluorophenyl)-N-ethyl-10-metliyl-7-((methylsulfonyl)inethyl)-11 -oxo-

3,4,10,11 -tetrahydro-lH-1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide; 

4-(2,4-difluorophenyI)-10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-3,4,10,11 -

tetrahydro-1 H-1,4,10-triazadibenzo[cd,f]azulene-5-carbonitrile; 

10-methyl-7K(methylsulfonyl)methyl)-4-(pyridiii-2-yl)-3,4-dihydro-1H-1,4,10-

triazadibenzo[cd,f] azulen-11 (10H)-one; 

4-(3?5-difhioropyridin-2-yl)-10-methyl-7-((methylsulfonyl)rnethyl)-3,4-dihydro-

1H-1,4,1 O-triazadibenzo [cd,f]azulen-11(10H)-one; 

10-methyl-7-((methylsulfonyl)methyl)-4-(5-(trifluoromethyl)pyridin-2-yl)-3,4-

dihydro-1H-1,4,10-tri azadibenzo[cd,fl azulen-11(10H)-one; 

4"(6-methoxypyiidiii-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-

lH-l,4,10-triazadibenzo[cd?f]azulen-ll(10H)-one; and 

4-(4-chlorophenyl)-10-methyl-2-(l-methyMH-pyrazoM-yl)-7-(methylsulfonyl)-

3,4-dihydro-lH-l ,4,10-triazadibenzo[cd,f] azulen-11 (10H)-one. 

37, A pharmaceutical composition comprising a therapeutically effective amount of a 

compound of formula (I) according to claim 1, or a pharmaceutically acceptable salt 

thereof, and a pharmaceutically acceptable carrier, 

38, The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the 

compound is selected from the group consisting of: 

4-(4-fluorophenyl)-10-methyl-7 -((methylsulfonyl)methyl)-3,4-dihydro-1H-

l,4,10-triazadibenzo[cd,f]azulen-l l(10H)-one; and 

4-(2,4-difluorophenyl)-10-methyl-7((me£hylsulfonyl)methyl)-3,4-dihydro-lH-

1,4,10-triazadibenzo[cd,f] azulen-1 1 (10H)-one. 

39, The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the 

compound is 4-(4-fluorophenyl)-l0-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-lH-

1,4,1 O-triazadibenzo [cd5f]azulen-11(10H)-one. 
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40. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the 

compound is 4-(2?4-difluorophenyl)-10-methyl-7((methylsuIfonyl)methyI)-3,4-dihydro-

1H-1,4,10-triazadibenzo[cd,f|azulen-11 (10H)-one. 
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