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TETRACYCLIC BEOMODOMATN INHIBITOES
BACKEGROUND

Bromodomairs refer to conserved protein stacharal folds wiichbind to H-acetyrlated
Iysine residues that are found insome proteins. The BET farnmnly of brormod catain contairing
proteirs 15 conprsed of four menbers (EEDZ, BEDS, BEDY and EEDt). Each memberof
the BET fanuly employs tero biomodomains to recogtuze M- acetdated hrsine residues foimnd
prmanly, bt not exchisively, on the anuno-ternunal tals of lustone protens. These
nterachors modulate gene expressionby wemibing tanscrnphon factors to specific genome
locabhors within chiomatn, For example, lnstore-bound BEDY recynts the bansenphon
factor P-TEFL to promoters, resalting in the expiession of' a sabset of genes porolved incell
cwcle pogression ([T ang et al, Mol Cell. Bial. 228: %00-876 (0027, BREDZ and ERDS also
fiuncton & trars criptonal regulators of growrth prosnoting geres (LeFow et al, Mol Cell 30:
51-80 (2005)). BET fanmnly menbes were recertly established as being imporant for the
manrtenance of several camcer types (Zuber et al., Natre 472: 524-522 (20117, Mertz ot al;
Proc. Hatl, fead. Sa. 102 16869-16674 (2011, Delmore et al., Cell 145 1-14, (2011),
Dawsonet a., Hamre 478 522-555 (201170, BET fanuly memnbes have alsobeen
imphicated in mediating amite mflarmmatory responses tleoagh the canomeal NF-EB patheray
[(Huang et al., Mol Cell. Biol. 2% 1375-15387 (20097 ®msulting in theupregulation of zenes
associated with the produchon of oytolines (Micodeme etal , Hatare 483: 11151123,
(20107, Suppiession of oytokive inductonb» BET b mmodormain mbubitors has been shoarn
tobe an effective approach to treat nflammahon-mediated lodrey disease mm an animal model
[Ehang, et al., I. Biol. Chem 287 2284028251 (20127, BEDZ finction has been hinked to
predisposition for dyslipidera or irvproper 'egulation of adipogenesis, elevated
inflarvrmatory profiles and memwased suscephbility to antoimmnune diseases [(Derns, Discovery
Medicine 10: 485-4%3 (20107). The haman inmmanod eficiency vims utilizes BEIM to initiate
trars cripton of viral BN A fiom stably mmtesrated wral DHA (Jang et al, Mol Cell, 19: 523-
53 (20050 BET bromodormain mnlab itors have alsobeen s howrn to reachvate HIV
trarserption mn models of latert T cell mfechon ard latent monocyte nfechon (Banetjee, et
al, I. Lenkocyte Biol. dou:10. 11880k 0512165). BEDthas an mportart role mn
spermatogenesis that is blocked by BEThmomodomain imbubitos (Matmlk, et al | Cell 150:
673684 (2012)). Thos, conpounds that inbubit the birding of BET family b iomodormains to
their cognate acetylated lysine protens arebeing pursued for the treabment of cancer,
inflanumatory diseases, Jadrey diseases, diseases nrolving metabolism or fat acmarmlation,
ard some viral mfechons, as well as for provding a method for male contracephion.
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Accordingly, there is an ongoing medical need to develop new drugs to treat these

indications.

SUMMARY

In one aspect the present disclosure relates to compounds of formula (1) or a salt thereof,

wherein

Y!isNor CH;

R'is CDs, C}-C; alkyl, or C-C5 haloalkyi;

R? is H or C;-C; alkyl;

Y? is N or CR?;

R’ is H, C-Cs alkyl, Co-Cs alkenyl, C»-Cy alkynyl, halogen, C;-Cq haloalkyl, -CN, -C(O)R3a,
-C(O)OR™®, -C(OINR™R™, -S(O)R*, -S(0),R™, -S(0),NR*®R*, or G'; wherein the
C1-Ce alkyl, C5-Cy alkenyl, and C;-Cg¢ alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group consisting
of G', -CN, -C(O)R™, -C(0)OR*, -C(OINR’’R¥, -C(O)NR*™NR*R*, -S(O)R*,
-S(0)%R™, -S(0RNRR*, -OR™, -OC(O)R?, -NR*R*, N(R*)C(O)R?,
NR®)SO.R*, NR*®YC(0YOR?, N(R*")C(O)NRP®R*, N(R*)SO,NR*R*, and
N(R*®JC(NRPR¥)=NR R,

Y2 is C(0), S(O),, or CR'R’;

R*is H, deuterium, C,-Cs alkyl, halogen, or C;-Cg haloalkyl;

R’is H, deunterium, C;-Cs alkyl, C;-Cs alkenyl, C,-Cs alkynyl, halogen, C;-C¢ haloalkyl,
-C(OIR™, -C(OYOR, -C(O)NRPR>®, -S(O)R?, -S(O)R, -S(0),NR*R*, or G';
wherein the C;-Cg alkyl, C,-Cg alkenyl, and C,-Cg alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from the
group consisting of G', -CN, -C(O)R, -C(O)OR™, -C(O)NR™R’,
-C(ON(R)NRR*, -S(O)R*, -S(0),R*?, -S(0),NR™R™, -OR*, -OC(O)R™,
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-HER™ WRMC(OR™, H(FFYE0,R¥ HR*IC(OORY, HIR™ICOHETR™,
MRS 0. NR*R™, and (RO MR R =NE"R*,

R R™ R R™ and R™, at each ocomrence, are each independently H, g allyl, Ca-Cy
alkenyl CpiZg allymyl, C1-Ce haloallkyl G, or-(C -Cy alkylenylr G

Rs‘, ateach ccourmnce, s independently H, ©C-Cy alk vl Ca-Cy alkernyl, Ca-Cy alleyrod, C-C¢
haloallel, G, -(Ci-Cg allorlersel)-G ', -(C4-C 4 alkylersrD-CN, {C)-Cy allelenyl)-OR®,
ot -[C-Cy allerlenyd)-C{OYOR®,

Rj", at each occurrence, s indeperdently C -Cy alleyl, Co-Cy alkeryl, Ca-Cg alkynyl, C)-Cy
haloalkyl, G', 0x-(C)-C; allylewyl} G

R*™, at each accurrence, is indeperdently C -Cy alkyl, C,-Cy alkerwl, C,-Cy alkymyd, CiC
haloalkyl, G', -(C;-C; alkyleryl}-G', -(C,-C; alkyleryl} NRR", ox +(C,-Cy
alkyleny])}-H(RIC(OYO(RS),

G', at each oocurvene, is indeperdently aryl, hateroaryl, heterocyele, eycloalkyl ar
eyeloalkenyl: amd each 3! is optionally substitated with 1,2,35, 4, or SE" groupe ;

R"is H, C-Cy alkyl, Co-Cy alkeryl, C-rCa alkyayl, halogen, C1-Cq halcalkyd, -C(OIR™,
-C(OYOR™, -COMMEMR™, -S(ORR™, S(ONMNE*R™ 0r G*, wherein the C)-Cq alkyd,
Ca-Cp alkeryl and Co-Cy allzel ate each dependertly unsubstimted cr substtuted
with 1 cr 2 substitients independently selacted from the guwmp corsisting of G*, CH,
-CEOIR™, -COYORS, COINESR™, -0 R™HE M E™, -S(OIRY, S(0wLE™,
SSORNRMR™E OR™ -OC(ORY -HEMR™ N(E*™Z(0)R™, HER*SOES,
H(E™SC(OXNE®, HR™IC(OINEHR =, N(R5)5 O, HE R and
H(R™ICNR R=)FHNR*R™,

Ri" R and R at each occurrerce, ars each indeperderdly H, akyl C,-Cg alkenyl, C,-Cy
alloymyd, baloalkyd, G, -(C,-Cy alloyleny])-G*, ~(C;-C; alleylewy])-OR”, -(C -Cy
allylenyl)-S(O)RS, -(CCo alkyleryrl} S(ORNETRY, -(C-Cy alkylenyl)-C(ORS, -(C -
Ca alkyleryl-CIOXOR", -(C1-Cs aloplemyl) - COONETRY, Ci-Cs alkylemyD HREY,
-(C1-Cy alleyleny T} NRIC(OIRY, {C)-Cy alkdenyl) H(RIS(O)R", HC1LCq
alkylexyD)-HE EICCOYO R, ~C ~Cs allylenyl} MER7ICIONEFRS, or -(C 1-Cs
allorleryD)- NI RAIS{ORNRTRY,

E™ at each occurrence, is indeperdently alkrd, Co-C alkenyl, Co-Cy alkymyl, haloalkyd, G¥
«{C1-Cy alleylenyly G*. {C-Cy alkwlanyd)-OR®, -(C)C s alleylernrl)-S{ORER", -(C 1-Cy
alleyleryT)-S(0)HRRY, -(C 1-Cy alleylenyr}CIOIR", ~(C1-Cs allyrlexyl}CO)OR”,
-(C-Cy MMFI}CEDNR'R&: -(C g ally hﬂl}HRERd= -(C -Gy
lleplarny])-HRIC(ONRY, -(C -C alloplamy - MR ISIONRY, «C)-Cy



WO 2014/139324 PCT/CN2014/000258

allyleyl)-H(RICOYO(RY), «C 1-Cy alloyleny N R IC(ONRTRY, cr -(C -Cq
alkylenyD)-H(ES(ORNRERY,
G*, at each ocourrerce, is indepardently arid, hetercaryl, heterceyde, eveloalkyl cr
eycloalkend; and each G* is optionally substitnted with 1, 2,3, 4, 0r SR® groups |
5 A" s CRM oM A8 i C(RY) orN; 4% is C(F®) or M: amd 47is C(R'™) ar N whesein =ra,
one, ortwroofd’ 4% 4% ad 4%ave
R, R® and ', are each independently H, C 1-Cy alkorl, Co-Cy alkerwrl, €+ Cg allymyl, halogen,
)-Cyg haloalkyl, CH, HOy, -OF™, OCOIR™, -OC(OINR™E™, SR, S(OKR",
-S(O)LNRVR™, -C(OIR™, CO)0R™, -CIOMHR™R™, HR*E", -NR™IC(OR,
10 -HE™SOLR™, HECQI0R™), -HR™)ICONRVR™, -HER™E(OLNE R,
G*, -(C -Cy allylenyT)}-CH, {C,-Cy alklenyd)-OR" , -(C,C ; allrlamy]) DC(CIR™, —
(C1Cy alloylexgyl}-OC(OJNER™, -(C,-C 5 allyleryr1}-S(ORR™, -(C-Cq
alleyrlexyD)-S(0)HRVE™, -(C,-Cy alkylerd)-CORT™, T |-Cy allylenyl} COIOR",
+(C\-Cy allylenylF C(OMRMRY, -(C 1-Cy alkylenyl)-NR¥R™, -(C,Cy
15 allopleryel)-HERMCIONR, £C-Cs alkdan)- R E(OLR™, {Ci-Cq
allylexpe]) H(RM)COIOER"™), (Ci-Co alkylenyl)-MR™ICOINRMR™, -(C)-Cq
allorlere ) HET)S(ORHRMEY, (CiC g alkdeny}-C N, or {C)-Cg alkdenyl)-G*,
R R¥, and R™, at each occurrence, are each independently H, C -Cyg allorl, Co-Cy alkerryl,
Ca-C alleymod, Ci-Cs haloallorl, GF, {C1Cs allerdewyl)-G3, -(C,<C g alkypleael}OFS,
20 AC)1Co allylenyl}S(ORERS, -(C1-Cg alklenyl)-SIOLMETERY, {C,Cq
allylexerl}-C{OVR?, +(C-Cy allkylenyd)-C(QIOR?, ~(C-Cy alkylenyl)-C(O)NETRY,
-(C1-Cy alleylenyl} NRERY, {C)-Cy alkdeny)-NR YCO)R", -(C,-Cy
allgylexgrl)-N(RTS(O)RY, ~(C-C s allylery 1 H{RDIC(OIO(RY), AC -Cy
allolerg DH(RAIC(OWETRY, or-(C, L ; alkyrlery)-N(RIS(OLNER?,
25 E™ ateach cecurrenve, is indeperdently C -Cy alkyl, Cy-Cy alkeryyl, Cp-Cy alkymd, ©,-C
haloallrl, G, ~(C1-Ca allrleryl}-GF ) —(C 1-Cy allorlemrOR®, {C)-Cy
alkylexy )5 (O 1R, -(C)Cg allyleryT-S(ORNRRY, ~(C -Cy dlkylenyl)-C(OJR", (T -
Cs allylexyl-CIOIOR®, -(C1-C s alkorleryrlJ-CIOVHRERY, 4C1-Cy alkylery ) HRRY,
-(C 1-Co alleplenylF HERTIC(OMRE, 4C1-Ca alleylenyd) MRS (O}, 4Ci-Cs
K1 alkylerml)-HERRICOHXREY, 2 1-Cy alkrleny I HERIC(OINER?, ar -(C \-Cg
llerlerwe )M ERS( ORERTRY,
G*, at each ocourrenre is indeperdently avid, hatercaryl cveloalkyl eveloallemyl cr
heteroowele; and each G zwoup is opticnally substtated with 1,2, 3,4, cr SR

gwnps,



5

10

15

WO 2014/139324 PCT/CN2014/000258

R'Y s H, C,-C; alkyl, halogen, C,-C; haloalkyl, ar-CH,

E'® E%, and B, at each ooourrence, is independently selected fiom the group cors isting of
oo, C1-Cg alkyl, Cp-C g alkenyl, Co-Cg allymyd, halogen, C4-2 g haloallorl, -CH, HiO,
G SOR" SOC(EE, OCOHETRY, SRS -SI0RES, -5 00.HERY, 42 0R",
SCIOORS -CIOHETR?, -NERY, W ESCOERE, -Hi RS ORED, -HRACI OO R,
-HEAICICIHEER?, -HE"E (0 MR, +0CCs allorlerel- CH, +10-Cy
alleyleny])-G*7, +(C)-C g allylenyl-OR®, -(C-Cy allopleny I OC(OORS, {C)-Cq
alloylery-OCIOIHERTRY, 40 -Cs allodery )-S5 000K, -(C)-Cs alkylermy )-S5 (OB ER?,
-2 -Cg alloyleny - CIOTRS, H{C-Cy allorlerge L CION0RS, -(C,-Cg
alleyleny-CIOINERTRS, {C,-Cy alkpdenyd) WETFY, -(C,-C ;4 allyrleny)-HIRDIC(OIRS,
[~y alkeyleny MRS 00,R, (2, -Cg alkylemyd)-HIRTIC (0I0(RT), HC,C;
allerlerny)-M RIICHCINRRY, <12, 42 4 allrleny - HiETSIOLHEER? ar £C,-Cy
allorlernel)-C M,

E° RS R and B" at each ccomrence, are each indeperdently H, Cy-C g allorl, € +Cg alkererl,
Z-Cg alleymyl, C-C g haloalkorl, G2, 412)-Cy allodend)-OR ™, £C)-Cg
allerleryl)-NESR ™, Hi0)-Cy alkwlend)-COOWNE=R™, ar 4C)-Cy allylend)-G*,

R, af eachoconmence, is indeperdently C)-Cy alloyl, © g alkeryl, CoriCy allomeel ©-Cg
haloalloyl G ar 12,25 alloplerne ]G,

3% at eachocmumernce, ave sachindeperdently ard, heteroaryl, heteroeyele, cyeloallorl ar
eyeloalkenyl; and each G*° groap is optionally st sttated with 1, 2 3, 4, ar 5 R
g1oups;

E*® at each ccourrerce, is indeperdently axa, © -0y alkyl, C4-Cy alkernrl, ©4-C5 alkymod,
halogen, G- haloalksd, -CH, M, -OR®, OCI0IRS, -OCOME=R™, SR,
S0, R SO HEERE™ GOrOnRE |, CO00RY, S NEERT, NRERT,
-HEZICIR™, -HEZ)E(00),R?, -HE=C00E™), HE=ICONER™,
HEZEORNEE™, +C)-C alledenyd)-0OFR (2 -Cs allorlermrlFOCO0R™, +C)-
g alkolerlFOCIHE=R™, (0 -0 allopleryl-5 (0RE™, 412,-Cy
alloylerye])-B (01 EE™, -(C-Cy alloylenyHC(OR™, <(C)-Co alkdenyd)-C(O10RT,
-0 -Cg alloplenyDFCOOMNRZR™, -0 -0y allorlerylF NE=R™, 410 -Cy
allepleryD)-HUE=ICIOER ™, -(C1-C allefenyd)-HE =S (0ORES, 4C1-Cy
allorlernyl)-MB=ICI0 IR, <0 - Cg alleylenyd)-HR=COOIHE=R™, +(C)42,
allerlarnyl)-HR=5 (00.HR =E™, or 0 - Cy allolermrlFCH,

B F= ad BE™ ateachocoumencs, awe eachindependently H, -0, alkod, C,-C; alkesnd,
0,y alleymyd, ar C, -2 haloallorl; and



RZZ, at each occurrence, is independently C;-Cg alkyl, C»-Cs alkenyl, C,-Cg alkynyl, or C-Cg
haloalkyl.
In another aspect, the present disclosure provides a compound of formula (I) or a

pharmaceutically acceptable salt thereof,

wherein

Y'is N or CH:

R!is CDs, C-Cy alkyl, or C,-Cy haloalkyl;

R? is H or C;-C; alkyl;

¥*is N or CR?,

R?is H, C;-Cs alkyl, C-Cs alkenyl, C,-Cs alkynyl, halogen, C;-Cg haloalkyl, -C(O)R,
-C(O)OR™, -C(ONR* R, -S(0)R™, -S(0),R*?, -S(0),NR**R¥*, or G'; wherein the
C;-Cs alkyl, Cy-Cg alkenyl, and C,-Cq alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group consisting
of G', -C(O)R™, -C(O)OR™, -C(O)NRR*, -C(OIN(R*NR*™R, -S(O)R*,
-S(0),R*, -S(0)NR™RY, -OR* -OC(O)R*Y, -NRP®R*, N(R*C(O)R™,
NR™SO,R*, N(R*®C(OYORY, N(R®)C(O)NR®R*, N(R**)SO,NR*R¥, and
NR*CINRPR¥=NRR?,

Y?is C(0), S(O),, or CR*R’;

R*is H, deuterium, C;-C; alkyl, halogen, or C;-Cg haloalkyl;

R’is H, deuterium, C;-Cg alkyl, C5-Cs alkenyl, C2-Cy alkynyl, halogen, C1-C¢ haloalkyl,
-C(O)R™, -C(O)OR™™, -C{OINR™R™, -S(O)R, -S(0),R™, -S(0),NRR™, or G';
wherein the C,-Cq alkyl, C2-Cs alkenyl, and C3-Cg alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from the
group consisting of G, -C(O)R*, -C(O)OR, -C(O)NR™R*, -C(O)N(R**NR**R*,
-S(O)R*, -S(0)R™, -S(0),NRR*, -OR™, -OC(0)R, -NR*®R*, N(R**)C(O)R%,
NR™®SOR™ NR*™)C(O)OR™, N(R*YC(O)NRR*, N(R*™)SO,NR** R, and
NRYC(NRPR*)=NR PR,
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R R¥® R’ R™ R°® and R, at each occurrence, are each independently H, C;-Cg alkyl, C»-
Cs alkenyl, C5-Cg alkynyl, C-Cs haloalkyl, G', or -(C;-Cy alkylenyl)-G';

R* and RSd, at each occurrence, are each independently C;-Cg alkyl, C;-C; alkenyl, Co-Cs
alkynyl, C;-Cy haloalkyl, G', or (C,-Cs alkylenyl)-G';

G], at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G' is optionally substituted with 1, 2, 3, 4, or 5 R!® groups;

R®is H, C)-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, halogen, C,-Cy haloalkyl, -C(O)R®,
-C(O)OR®, -C(O)NRPR™, -S(0)R%, -S(0),NR®R®®, or G?; wherein the C;-Cy alkyl,
Cz-Cg alkenyl, and C,-Cq alkynyl are each independently unsubstituted or substituted
with 1 or 2 substituents independently selected from the group consisting of G2,
-C(O)R®, -C(O)OR™, -C(O)NRPR®®, -C(O)NR®INR®R®, -S(0)RY, -S(0),R%,
-S(0),NRPR®, -OR®, -OC(O)R™, ~NR*R®, NR®)C(O)R®, N(R®)SO,RY,
NR®IC(OYORY, NR®)C(O)NRPR, N(R**)SO,NRPR®, and
NR®)CNRPRE)=-NRORE:

Réﬂ, R6b,_ and Rﬁc, at each occurrence, are each independently H, alkyl, C,-C¢ alkenyl, C5-Cs
alkynyl, haloalkyl, G*, -(C;-Cs alkylenyl)-G?, —(C;-Cs alkylenyl)-OR?, ~(C;-Cy
alkylenyl)-S(0),R?, -(C;-Cs alkylenyl)-S(O);NRRY, -(C,-Cs alkylenyl)-C(O)R?, ~(C;-
Cg alkylenyl)-C(OYOR?, +(C;-Cs alkylenyl)-C(O)NRR?, -(C,-Cy alkylenyl)-NR°R,
-(C-Cs alkylenyl)}-N(R)C(O)R®, -(C-Cs alkylenyl)-N(R®S(0):R", ~(C;-Cs
alkylenyl)-N(R®)C(O)O(R"), «(C1-Ce alkylenyl)-N(R)C(OINRRY, or -(C;-Cy
alkylenyl)-N(R®)S(0),NR°R%,

R%. at each occurrence, is independently alkyl, C,~Cg alkenyl, C,-Cg alkynyl, haloalkyl, GZ,
-(C-Cs alkylenyl)-G?, —(Cy-Cs alkylenyl)-OR?, -(C;-Cy alkylenyl)-S(0),R?, -(Ci-Cs
alkylenyl)-S(O);NR°R?, -(C;-Cs alkylenyl)-C(O)R?, —(C,-Cs alkylenyl)-C(O)OR?,
-(C1-Cg alkylenyl)-C(O)NRR?, -(C;-Cs alkylenyl)-NRRY, -(C,-Cs
alkylenyl)-N(R%YC(O)R®, -(C1-Cs alkylenyl)-N(R*)S(O)R®, ~(C,-Cs
alkylenyl)-N(R9)C(O)O(R"), «(C1-Cs alkylenyl)-N(RIC(OINRRY, or -(C;-Cs
alkylenyl)-N(R®)S(O),NR°R’;

GZ, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G?is optionally substituted with 1, 2, 3,4, or 5 R?® groups;

Alis C(R7) or N; A% is CR¥ orN; A% is C(R®) or N; and A* is C(R'®) or N; wherein zero,
one, or two of AI, Az, A’ , and At are N;

R7, R®, and R®, are each independently H, C;-Cg alkyl, C,-Cq alkenyl, C,-Cg alkynyl, halogen,
C1-Cg haloalkyl, -CN, NO,, -ORY', -OC(O)R”?, -OC(O)NR¥R¥, -SR¥!, -S(0),R"’,

6a



10

15

20

25

30

-S(0)NR¥R¥, -C(O)RY", -C(O)ORY', -C(O)NR¥*R¥, -NR¥’R¥, -N(R¥)C(O)R*?,
NR™S(0):R, -NR)C(0)ORY), -N(RIC(OINRPRY, -N(R¥)IS(O)LNRRY,
G, <(C,-Cs alkyleny])-CN, -(C,-Cs alkylenyl)-ORY', -(C,-C; alkylenyl)-OC(O)RY?, —
(C1-Cs alkylenyl}-OC(O)NRYRY, -(C-Cs alkylenyl)-S(O)RY, (C1-C
alkylenyl)-S(0);NR¥R¥*, (C;-C; alkylenyl)-C(O)RY!, —(C-Cs alkylenyl)-C(OYORY,
~(C1-Cg alkylenyl)-C(O)NRRY, «(C;-Cg alkylenyl)-NR¥’R¥, (C;-Cg
alkylenyl)-N(R¥)C(O)RY?, -(C-Cs alkylenyl)-N(R**)S(0)RY?, -(Cy-Cs
alkylenyl)-N(R*)C(OYO(RY), «(C1-Cs alkylenyl)-N(R*)C(ONRRY, -(C,-Cy
alkylenyl)-N(R**)S(0);,NR¥”R¥*, «(C,-Cs alkylenyl)-CN, or -(C,-Cj alkylenyl)-G*;

RY, R®, and R¥, at each occurrence, are each independently H, C,-Cg alkyl, Co-Cy alkenyl,
C;-Cs alkynyl, C;-Cq haloalkyl, G, -(C1-Cq alkylenyl)—G3 , -(C1-Cg alkylenyl)-OR?,
~(C1-Cg alkylenyl)-S(0),R?, -(C1-Cs alk}’lCI'IYD-S(O)zNRCRd, -(C-Cs
alkylenyl)-C(O)R?, «(C1-Cs alkylenyl)-C(O)OR?, -(C,-Cs alkylenyl)-C(O)NR°RY,
~(C1-Cs alkyleny])-NR°R’, -(C}-Cs alkylenyl)-N(R®)C(O)R®, -(C1-Cs
alkyleny)-N(R)S(0).R?, ~(C;-Cs alkylenyl)-N(RSHC(O)O(R®), «(C1-Cy
alkylenyl)-N(RYC(O)NR°RY, or -(C;-Cg alkylenyl)-N(R)S(0),NR°RY;

RYZ, at cach occurrence, is independently C;-Cg alkyl, C>-Cg alkenyl, C2-Cg alkynyl, C,-Cq
haloalkyl, G, <(C1-Cs alkylenyl)-G*, «(C,~Cy alkylenyl)-OR?, -(C-Cs
alkylenyl)-S(0);R?, -(C;-Cs alkyleny])-S(O);NRR?, -(C;-Cs alkylenyl)-C(O)R?, —(C;-
Cg alkylenyl)-C(O)OR?, -(C;-Cg alkylenyl)-C(O)NRRY, -(C,-Cg alkylenyl)-NR°RY,
-(C1-Cg alkylenyl)-NRSC(O)R®, -(C-Cg alkylenyl)-N(R)S(O)R®, —(C1-Cs
alkyleny])-N(RC(O)O(R?), —(C-Cs alkylenyl)-N(R®)C(OINRRY, or -(C-Cs
alkylenyl)-N(R®)S(0);NRR?,

G, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G group is optionally substituted with 1, 2,3,4, 0r 5 R
groups;

R'% is H, C;-C; alkyl, halogen, C;-C3 haloalkyl, or -CN;

R'8, R and R*, at each occurrence, is independently selected from the group consisting of
oxo, C;-Cg alkyl, Co-Cy alkenyl, C,-Cg alkynyl, halogen, C-C¢ haloalkyl, -CN, NO,,
G, -OR?, -OC(O)R?, -OC(OINRRY, -SR?, -S(O1R?, -S(0)LNRRY, -C(O)R?,
-C(OYOR?, -C(OINRRY, -NRRY, -N(ROC(O)R®, -N(RI)S(0):R®, -N(RHC(O)ORP),
“N(RHC(OINRRY, -N(RHS(0),NRR?, ~(C;-Cy alkylenyl)-CN, «C;-Cg
alkylenyl)-G*, —(C;-Cs alkylenyl)-OR?, «(C;-Cs alkylenyl)-OC(O)R®, -(C,-Cs
alkylenyl)-OC(O)NRRY, -(C;-Cy alkylenyl)-S(O),R?, -(C1-Cs alkylenyl)-S(O),;NR°RS,
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-(C-Cs alkylenyl)-C(O)R?, ~(C1-Cy alkylenyl)-C(OQ)OR?, -(C-Cs alkylenyl)-C(O)NRRY,
-(C-Cs alkylenyl)-NRRY, -(C-Cs alkylenyl)-N(RSC(O)R®, ~(C-Cs
alkylenyl)-N(R%)S(0):R", —(C,-Cs alkylenyl)-N(R®)C(OYO(R®), «(C1-Cs
alkylenyl)-N(R)C(O)NRRY, —(C;-Cs alkylenyl)-N(R9)S(O),NRRY, or -(C;-Cy
alkylenyl)-CN;

R® R, R", and R®, at each occurrence, are each independently H, C-Cs alkyl, C,-Cs alkenyl,
Cy-Cs alkynyl, C,-Cg haloalkyl, G**, or —(C-Cg alkylenyl)-G*;

Rh, at each occurrence, is independently C;-Cs alkyl, C,-Cq alkenyl, C5-Cg alkynyl, C1-Cs
haloalkyl, G*, or —(C;-Cy alkylenyl)-G*%;

G*, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G** group is optionally substituted with 1, 2, 3, 4, or 5 R*®
groups;

R} £, at each occurrence, is independently oxo, C-Cg alkyl, C5-Cy alkenyl, C,-Cj alkynyl,
halogen, C1-Cs haloalkyl, -CN, NO,, -OR™, -OC(O)R™, -OC(O)NRZR*, -SR?,
-S(0),R?, -8(0O),NRZR*, -C(0)R?, -C(O)OR?, -C(O)NRZ?R*, -NR”R™,
NRZC(O)RZ, -NRP)S(0):RZ, -N(RZ)C(0)OR?), -NRZ)C(O)NR?R?,
NRZ)S(0);NR?R*, (C;-Cg alkylenyl)-OR?, «(C;-Cq alkylenyl)-OC(O)RZ, ~(Cy-
Cs alkylenyl)-OC(O)NRZR*, (C-Cs alkylenyl)-S(O),R?, -(C;-Cs
alkylenyl)-S(0);NRZR?, -(C-Cs alkylenyl)-C(O)R*, (C-Cs alkylenyl)-C(O)OR?,
-(C1-Cy alkylenyl)-C(OYNRZR?, <(C,-Cy alkylenyl)-NRZR?, (C;-Cs
alkylenyl)-N(R®)C(O)R?, -(C;-Cq alkylenyl)-N(R®S(0),RZ, —(C1-Cs
alkylenyD)-NRZ)C(OYO(R™), {C1-Cs alkylenyl)-NRZYC(ONRZR?, (C;-Cs
alkylenyl)-N(R?)S(O),NRZR?, or (C;-Cs alkylenyl)-CN;

R? R®, and R™, at each occurrence, are each independently H, C;-Cq alkyl, C,-Cg alkenyl,
Cy-Cg alkynyl, or C-Cg haloalkyl; and

R?, at each occurrence, is independently C;-Cg alkyl, Cy-Cq alkenyl, C,-Cg alkynyl, or C;-Cs
haloalkyl.

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

pharmaceutically acceptable salt thereof,
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wherein

Y'is N or CH;

R'is CD;, C;-C;3 alkyl, or C;-C; haloalkyl;

R? is H or C;-C; alkyl;

Y isNor CRS;

R3is H, C;-Cs alkyl, C3-Cg alkenyl, C,-Cg alkynyl, halogen, C,-Cg haloalkyl, -CN, -C(O)R3a,
-C(0)OR*, -C(OINR** R, -S(O)R, -S(0),R*, -S(0),NR*®R*, or G'; wherein the
C1-Cy alkyl, C»-Cyg alkenyl, and C»-Cg alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group consisting
of G, -CN, -C(O)R*, -C(O)OR*®, -C(O)NR*R¥, -C(OINR*)NRR* -S(O)R¥,
-S(0),R* -S(0),NRR*, -OR* -OC(O)R?, -NR*R*, N(R*™)C(O)R¥,
NR*®)SORY, N(R*™)C(O)OR*®, N(R*®)C(ONR*®R*, N(R*)SO,NR*R, and
NER*CNRPR*)=NR®R®,

Y2 is C(0), S$(O),, or CR'R’;

RYis H, deuterium, C;-Cs alkyl, halogen, or C;-Cg haloalkyl;

R’ is H, deuterium, Ci-Cg alkyl, C5-Cg alkenyl, C»-Cg alkynyl, halogen, C,-C; haloalkyl,
-C(O)R’, -C(O)OR™, -C(OINRR?, -S(O)R*, -S(0)R™, -S(O1LNRR™, or G';
wherein the Cy-Cg alkyl, C,-Cg alkenyl, and C,-Cg alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from the
group consisting of G', -C(O)R?, -C(O)OR™, -C(O)NR’R’®, -C(O)N(R**)NR*R’,
-S(O)R, -S(ORR™, -S(O)RNRPR, -OR™, -OC(0)R™, -NR*R™, N(R*)C(O)R,
NRISOR™, N(R*)C(OYOR™, N(R*®)C(O)NRR™, N(R*")SO,NR**R*, and
N(RSb)C(NRSbRSC):NRSDRSC;

R*® R*® R* R and R™, at each occurrence, are each independently H, C;-Cg¢ alkyl, C>-Cg
alkenyl, C,-Cs alkynyl, C;-Cg haloalkyl, G', or (C;-Cy alkylenyl)-G';
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R5°, at each oceurrence, is independently H, C;-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C,-Cq
haloalkyl, G', -(Ci-Cs alkyleny)-G*, -(C1-Cs alkyleny])-CN, -(C;-Cj alkylenyl)-OR?,
or -(C1-Cg alkylenyl)-C(O)YOR?;

R* ateach occurrence, is independently Cy-Cq alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C;-Cs
haloalkyl, G', or -(C-Cg alkylenyl)-G';

R at each occurrence, is independently C-Cs alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C;-Cg
haloalkyl, G, -(C-Cy alkylenyl)-G', -(C1-Cs alkylenyl)-NRRY, or —(C,-C
alkyleny])-N(R9)C(O)O(R?);

G, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G' is optionally substituted with 1, 2,3,4, or 5 R'® groups;

R®is H, C1-Cs alkyl, Co-Cs alkenyl, C,-Cs alkynyl, halogen, C1-Cs haloalkyl, -C(O)R®,
-C(O)OR®, -C(OINR™RY, -S(0)R®, -S(0):NR®R, or G?; wherein the C;-C alkyl,
C,-Cg alkenyl, and C»-Cs alkynyl are each independently unsubstituted or substituted
with 1 or 2 substituents independently selected from the group consisting of G,
-C(O)R™, -C(O)OR®, -C(O)NR®R®®, -C(O)NR®)NR®R, -S(0)R%, -S(0),R®,
-S(0)NR®R%, -OR®, -OC(0)R%, -NR®*R*, NR®)C(O)R®, N(R**)SO,R®,
NR®)C(O)ORY, NR™C(OINRPR®, N(R®*)SO,NRR, and
N(R®)CNRORE)=NRORE:

R R% and R6°, at each occurrence, are each independently I, alkyl, C;-Cg alkenyl, C,-Cy
alkynyl, haloalkyl, Gz, -(C-Cs alkylenyl)-Gz, —(C1-Cs alkylenyl)-OR?, -(C1-Cs
alkylenyl)-S(0),R?, -(C;-Cy alkylenyl)-S(0).NRRY, -(C;-Cg alkylenyl)-C(O)R?, —(C;-
Cs alkylenyl)-C(O)OR?, -(C-Cy alkylenyl)-C(O)NRRY, -(C;-C alkyleny])-NR°RY,
-(C1-Cs alkylenyl)-NR*C(O)R®, -(C~Cs alkylenyl}-N(R%)S(0)R®, —(C;-Cs
alkylenyD)-N(R*)C(O)O(R"), —(C)-Cs alkylenyl)-N(R)C(OINRR, or -(C1-Cs
alkylenyl)-N(R®%)S(O),NRRY;

R ateach occurrence, is independently alkyl, C,-Cyg alkenyl, Cy-Ce alkynyl, haloalkyl, G,
-(Cy-Cs alkylenyl)-G*, ~(C;-Cs alkylenyl)-OR?, -(C;-C alkylenyl)-S(O),R?, -(C-Cs
alkylenyl)-S(0),NR°R?, (C;-Cs alkylenyl)-C(O)R?, (C;-Cs alkylenyl)-C(O)YOR?,
~(C;-Cy alkylenyl)-C(O)NRRY, -(C;-C alkylenyl)-NR°RY, -(C;-Cs
alkylenyl)-N(R*C(O)R?, (C1-Cy alkylenyl)-NRS(O)R?, ~(C1-Cs
alkylenyl)-N(R®)C(O)O(R), «(C}-Cs alkylenyl)-N(R*C(O)NRRY, or -(C;-Cs
alkylenyl)-N(R%)S(O),NRRY;

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

cycloalkenyl; and each G? is optionally substituted with 1,2,3,4, 0or 5 R% groups;
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Alis C(RT) or N; A?is C(RS) or N; Alis C(Rg) or N; and Atis C(RIO) or N; wherein zero,
one, or two of A], Az, A3, and A* are N;

RT, RS, and Rg, are each independently I, C,-Cs alkyl, C,-Cs alkenyl, C,-Cg alkynyl, halogen,
C1-Cs haloalkyl, -CN, NO,, -ORY!, -OC(O)RY, -OC(O)NR¥RY, -SRY', -S(0),RY.,
-S(0):NR¥RY, -C(O)RY', -C(0)ORY', -C(O)NR¥RY, -NR¥'R¥™, -N(R*)C(O)RY,
NRHS(0)RY, -NRP)IC(O)OR), -NR*IC(OINRPRY, -N(R)S(O),NR¥RY,
G, -(C-Cs alkylenyl)-CN, -(C;-Cs alkylenyl}-ORY!, «(C,-Cy alkylenyl)-OC(O)RY?, —
(C1-Cs alkylenyl)-OC(O)NR¥’RY, -(C;-Cg alkylenyl)-S(0),RY, -(C1-Cs
alkylenyl)-S(O);NR¥R*, -(C;-Cs alkylenyl)-C(O)RY', ~(C;-Cy alkylenyl)-C(O)ORY",
-(C1-Cs alkylenyl)-C(OYNRY’R¥, -(C,-Cg alkylenyl)-NRY*R¥, -(C-Cs
alkylenyl)-N(R**)C(O)RY?, «(C-Cy alkylenyl}-N(R**)S(O),RY?, ~(C;-Cs
alkylenyl)-N(R”)C(0)O(R™), ~(C;-Cs alkylenyl)}-N(R**)C(OINRPRY, -(C,-Cq
alkylenyl)-N(R¥*)S(0),NR*R*, -(C,-Cs alkylenyl)-CN, or -(C,-Cs alkylenyl)-G*;

R R¥, and R*, at each occurrence, are each independently H, C;-Cg alkyl, C,-Cs alkenyl,
C»-Cg alkynyl, C;-Cg¢ haloalkyl, G, ~(C1-Cs alkylenyl)-G3, -(C-Cg alkylenyl)-OR?,
~(C)-Cs alkylenyl)-S(0):R?, -(C;-Cs alkylenyl)-S(0),NRRY, -(C,-Cs
alkylenyl)-C(O)R?, —(C;-Cs alkylenyl)-C(OQ)OR?, -(C,-Cy alkylenyl)-C(O)NRR?,
-(Cy-Cs alkylenyl)-NRRY, -(C-Cs alkylenyl)-N(RC(O)R®, -(C;-Cs
alkyleny})-N(R9)S(O);R®, ~(C}-Cs alkylenyl)-N(R*)C(OYO(R®), «(C;-Ce
alkylenyl)-N(R®)C(O)NRRY, or -(C;-Cg alkylenyl)-N(R%)S(0),NRRY;

Ryz, at each occurrence, is independently C1-Cs alkyl, Co-Cq alkenyl, C;-Cg alkynyl, C;-Cq
haloalkyl, G, -(C1-Cs alkylenyl)-G3, ~(Cy-Cg alkylenyl)-OR?, <(C;-Cs
alkylenyl)-S(0)2R?, -(C;-Cy alkylenyl)-S(O)NRRY, -(C;-Cs alkylenyl)-C(O)R?, —(C;-
Cs alkyleny)-C(O)OR?, -(C;-Cs alkylenyl)-C(O)NRRY, -(C,-Cg alkylenyl)-NRRY,
(C1-Cs alkylenyl)-N(R®)C(O)R®, -(C;-C alkylenyl)-N(R)S(O)R®, ~(C;-Cg
alkylenyl)}-N(R®)C(O)O(R), —(C;-Cy alkylenyl}-N(R)C(OINRRY, or -(C-Cs
alkylenyl)-N(R)S(O)L,NR°RY;

G, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G* group is optionally substituted with 1, 2, 3, 4, or 5 R*
groups;

R'is H, C-C; alkyl, halogen, C;-Cs haloalkyl, or -CN;

R'8, R%E, and R*, at each occurrence, is independently selected from the group consisting of
oxo, Cy-Cs alkyl, Cy-Cg alkenyl, C;-Cg alkynyl, halogen, C1-Cg haloalkyl, -CN, NO,,
G*, -OR?, -OC(O)R", -OC(OINRRY, -SR?, -S(O):R?, -S(0),NR°RY, -C(O)R?,
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-C(O)OR?, -C(OI)NRRY, NRRY, -N(R®)C(O)R®, -N(RS(0),R?, -N(RC(O)ORD),
NRY)C(ONRRY, -NR)S(0)NRRY, ~(C;-Cs alkylenyl)-CN, —(C1-C
alkylenyl)-G™, —(C1-Cs alkylenyl)-OR?, -(C1-Cy alkylenyl)-OC(O)R®, -(C-Cs
alkylenyl)-OC(ONRRY, -(C,-Cs alkylenyl)-S(O)R?, -(C-Cs alkylenyl)-S(O),NRR®
«(C-Cs alkylenyl)-C(O)R®, —(C;-Cs alkylenyl)-C(O)OR?, -(C-Cs
alkylenyl)-C(O)NR°RY, -(C;-Cs alkylenyl)-NRR, ~(C;-Cg alkylenyl)-N(RC(O)R,
+(C-Cs alkylenyl)-N(R*)S(O),R®, ~(C1-Cs alkylenyl)-N(R®)C(O)O(R®), (C1-Cs
alkylenyl)-N(R®)C(O)NR°RY, (C-Cy alkylenyl)-N(R9)S(0);NRR, or -(C;-Cs
alkylenyl)-CN;

R® R% RY, and R®, at each occurrence, are each independently H, C;-Cg alkyl, Cp-Cs alkenyl,
Cy-Cy alkynyl, C,-C haloalkyl, G*, or —(C;-Cs alkylenyl)-G*:

?

R®, at each occurrence, is independently C;-Cs alkyl, C-Cs alkenyl, Co-Cs alkynyl, C;-Cy
haloalkyl, G*, or «(C-Cs alkylenyl)-G*;

G™, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G** group is optionally substituted with 1, 2, 3, 4, or 5 R*®
groups;

R, at each occurrence, is independently oxo, C;-Cs alkyl, Cy-Cs alkenyl, Cy-Cys alkynyl,
halogen, Ct-Cg haloalkyl, -CN, NO,, -OR*, -OC(O)R?, -OC(O)NR®R™, -SR*,
-$(0)R?, -$(0),NRZR?, -C(O)RY, -C(O)OR?, -C(ONR®R™, -NR®R*,
NR?)C(O)RZ, -NR™)S(O)R™, -NRZ)C(0)OR?), -N(R®)C(O)NR*R¥,
NR™S(0RNRZR™, (C;-Cs alkylenyl)-OR™, -(C,-Cs alkylenyl)-OC(O)RZ, —(C;-
Cs alkylenyl)-OC(O)NR™R™, -(C;-Cs alkylenyl)-S(0).R*, -(C;-Cs
alkylenyl}-S(0);NR™R*, -(C,-Cs alkylenyl)-C(O)R™, ~(C;-Cs alkylenyl)-C(Q)OR?,
+(C1-Cy alkylenyl)-C(O)NRZR*, -(C;-Cy alkylenyl)-NRZR*, -(C,-C
alkylenyl)-N(R®)C(O)RZ, -(C,-Cs alkylenyl)-N(R?)S(0).R?, —(C;-Cs
alkylenyl)-N(RZ)C(O)O(R®), —(C,-Cs alkylenyl)-N(RZ)C(O)NR®R™, -(C;-Cs
alkylenyl)}-N(R?)S(O):NRZR%, or (C,-C; alkylenyl)-CN;

RZ, R?, and R, at each occurrence, are each independently H, C;-Cs alkyl, C-Cs alkenyl,
C,-C¢ alkynyl, or C;-Cs haloalkyl; and

R"z, at each occurrence, is independently C;-C¢ alkyl, C,-Cs alkenyl, C,-Cs alkynyl, or C-Cg
haloalkyi.

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

pharmaceutically acceptable salt thereof,
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wherein

Y'is CH;

R! is CDs, C4-C3 alkyl, or C;-C; haloalkyl;

R%is H or C,-C; alkyl;

Y3 is CR?;

R® is H, C-Cs alkyl, C>-Cs alkenyl, Co-Cy alkynyl, halogen, C;-Cg haloalkyl, -CN, -C(O)R*,
-C(0)OR?, -C(OINR*®R™, -S(O)R*, -S(0),R*, -S(0),NR*R*, or G'; wherein the
C-Cs alkyl, C,-Cg alkenyl, and C»-Cs alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group consisting
of G, -CN, -C(O)R™, -C(O)OR™, -C(O)NR*R¥, -C(O)NR**)NR*R™, -S(O)R™,
-S(O}R*, -S(0).NR* R, -OR™, -OC(Q)R™, -NR¥R*, N(R*®)C(O)R*,
NER®SOR¥, NR*®)T(OYOR™, NR*®D)C(OINR®R*, N(R*)SO,NR™R, and
N(Rab)C(NR3bR.3C)=NR3bR3C;

Y?is CR'R’;

R*is H, deuterium, C;-Cs alkyl, halogen, or C1-Cyg haloalkyl;

R’ is H, deuterium, C;-Cs alkyl, C3-Cs alkenyl, C,-Cs alkynyl, halogen, C;-Cg haloalkyl,
-C(O)R*™, -C(0)OR™, -C(O)NR*R*, -S(O)R*, -S(0),R*, -S(0);,NR®R*, or G';
wherein the C;-Cs alkyl, C;-Ce alkenyl, and C,-Cs alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from the
group consisting of G, -CN, -C{O)R*, ~C(0)OR™, -C(O)NR**R*°,
-C(ON(R™®)NR*™R¥, -S(O)R*, -S(0),R™, -S(0),NR*R™, -OR™ -OC(O)R™,
NRPR, NR™®P)C(OR™, NR™)SOR¥, N(R®)C(0)OR™, N(R*®)C(O)NRPR™,
NER™®SO,NR®R, and NR*®)CINRPR*)=NRR;

R*® R* R¥* R*™, and R*®, at each occurrence, are each independently H, C,~Cg alkyl, C5-Cg
alkenyl, Cp-Cy alkynyl, C;-Cs baloalkyl, G', or -(C;-Cy alkylenyl)-G';
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R, at each occurrence, is independently H, C~Cq alkyl, C,-Cg alkenyl, C,-Cg alkynyl, Ci-Cyg
haloalkyl, G', -(C)-Cs alkylenyl)}-G', -(C,-Cs alkylenyl)-CN, -(C;-Cs alkylenyl)-OR?,
or -{C-Cg alkyleny])-C(O)OR?;

R*., at each occurrence, is independently C;-Cq alkyl, C,-Cs alkenyl, C;-Cs alkynyl, C;-Cs
haloalkyl, G', or -(C,-Cg alkyleny])-G';

Rs‘i, at each occurrence, is independently Cy-Cs alkyl, C;-Cg alkenyl, Cy-Cs alkynyl, C;-Cs
haloalkyl, G', -(C1-Cs alkylenyl)-G', -(C;-Cy alkylenyl)-NR°R?, or —(C;-Cg
alkylenyl)-N(R9)C(0)O(R®);

G', at each occurrence, is independently aryl, heteroaryl, heterocyele, cycloalkyl, or
cycloalkenyl; and each G' is optionally substituted with 1, 2,3, 4, or S R'8 groups;

R® is H, C,-Cg alkyl, C2-Cg alkenyl, Cp-Cs alkynyl, halogen, C,-Cg haloalkyl, -C(O)R®,
-C(O)OR®, -C(O)NR®R®®, -S(0).R%, -S(O),NR™R®, or G% wherein the C;-C alkyl,
C»-Cs alkenyl, and C,-Cg alkynyl are each independently unsubstituted or substituted
with 1 or 2 substituents independently selected from the group consisting of G, -CN,
-C(O)R™, -C(O)OR™, -C(O)NR®R®, -C(OINR*INR®RY, -S(O)R™, -S(0);R%,
-S(ORNRPR®, -OR®, -OC(O)R®, -NR®R%, N(R®)C(O)R®, NR®)SO,R,
NR®)C(0)OR%, N(R®®)C(O)NRPR®, N(R®)SO,NR®R®, and
NR®YC(NRER®)=NR*R®;

R% R® and R%, at each occurrence, are each independently H, alkyl, Co-Cg alkenyl, C,-Cs
alkynyl, haloalkyl, G, -(C-Cs alkylenyl)-G*, —(C1-Cs alkylenyl)-OR?, -(Cy-Cs
alkylenyl)-S(O)R?, -(C1-Cs alkylenyl)-S(O)NRRY, «(C,-Cs alkylenyl)-C(O)R?, (C;-
Cy alkylenyl)-C(O)OR?, -(C-Cs alkylenyl)-C(O)NRRY, -(C,-Cs alkylenyl)-NRRE,
~(C-Cy alkylenyl)-NRC(O)R®, -(C1-Cy alkylenyl)-N(R)S(O),RP, ~(C,-Cs
alkylenyl)-N(R9)C(0)O(R), (C)-Cs alkylenyl)-N(R®)C(OYNRRY, or -(C;-Ce
alkylenyl)-N(R%)S(0),NR°RY,

R at each occurrence, is independently alkyl, C,-Cg alkenyl, C,-Cy alkynyl, haloalkyl, G?,
-(C1-Ce alkylenyl)-Gz, —(C;-Cs alkylenyl)-OR?, -(C;-Cs alkylenyl)-S(0),R?, -(C(-Cs
alkylenyl)-S(0);NR°RY, -(C1-Cs alkylenyl)—C(O)Ra, —(C;-Cs alkylenyl)-C(Q)OR?,
(C1-Cs alkylenyl)-C(O)NRRY, -(C;-Cy alkylenyl)-NRRY, ~(C1-Cy
alkylenyl)-N(R)C(O)R®, -(C1-Cs alkylenyl)-N(R)S(0);R®, —(C;-Cs
alkylenyl)-N(R%)C(O)O(RP), —(C1-Cs alkylenyl)-N(RSC(O)NRRY, or -(Ci-Cs
alkylenyl)-N(R®)S(0),NR°RY,;

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

cycloalkenyl; and each G? is optionally substituted with 1, 2, 3, 4, or 5 R groups;
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Alis C(R") or N; A?is CRY or N; A?is C(Rg) or N; and A*is C(R‘O) or N; wherein zero,
one, or two of Al, A% A% and A* are N

R7, R®, and R®, are each independently H, C;-C alkyl, C,-Cg alkenyl, Cy-C alkynyl, halogen,
Cy-Cg hatoalkyl, -CN, NO,, -ORY, -OC(O)R??, -OC(O)NR¥R**, -SR¥}, -S(O),RY!,
-S(0),NR¥RY, -C(O)R”", -C(O)OR?!, -C(O)NR*R¥, -NR¥’R¥, -N(R*)C(O)R”?,
NERPS(O)RY, -NRP)C(O)ORY), -N(R*)C(OWNRPRY, -NR*)S(0),NR¥*RY,
G3, «(C-Cg alkylenyl)-CN, -(C;-Cs alkylenyl)-ORY’, -(C-Cs alkylenyl)—OC(O)Ryz, -
(C1-Cs alkylenyl)-OC(OYNR¥R*; (C;-Cs alkylenyl)-S(O),R"", -(C1-Cs
alkylenyl)-S(O),NR*R**, -(Cy-Cs alkylenyl)-C(O)RY!, -(C,-Cs alkylenyl)-C(O)ORY,
«(C1-Cy alkylenyl)-C(O)NRPRY, -(C,-Cy alkylenyl)}-NRY* R, -(C;-Cy
alkylenyl)-N(R**)C(O)RY?, -(C,-Cy alkylenyl)-N(R*)S(0),R*?, ~(C;-Cs
alkylenyl)-N(R**)C(O)O(R**), —(C}-Cs alkylenyl)-NR*C(O)NR¥R¥, -(C;-Cs
alkylenyl)-N(R¥)S(O):NR¥RY, «(C,-Cs alkylenyl)-CN, or -(C1-C alkylenyl)-G*;

RY, R¥, and R*, at each occurrence, are each independently H, C;-Cg alkyl, Co-Cy alkenyl,
C,-Cj alkynyl, C,-Cs haloalkyl, G®, -(C,-Cs alkylenyl)-G*, (C-Cs alkylenyl)-OR?,
-(C-Cg alkylenyl)-S(0),R?, ~(C;-Cs alkylenyl)-S(0),NRRY, ~(Cy-Cg
alkylenyl)-C(O)R?, —(C3-Cs alkylenyl)-C(O)OR?, ~(C;-Cs alkylenyl)-C(O)NRRY,
~(C1-Cg alkylenyl)-NRRY, -(C;-Cs alkylenyl)-N(R9)C(O)R®, -(C,-Cs
alkylenyl)}-N(R9)S(0);R?, —(C;-Cs alkylenyl)-N(R)HC(O)ORP), —(C-Cy
alkylenyl)-N(R9)C(O)NRRY, or -(C;-C alkylenyl)-N(R9)S(O),NR°R?;

RY, at each occurrence, is independently C1-Cs alkyl, Cp-Cs alkenyl, Co-Cg alkynyl, C;-C
haloalkyl, G, «(C1-Cg alkylenyl)-G*, «C,-Cs alkylenyl)-OR?, -(C;-Cs
alkylenyl)-S(0),R?, (Ci-Cs alkylenyl)-S(O).NR°R’, -(C;-Cs alkylenyl)-C(O)R?, -(C-
C; alkylenyl)-C(O)OR?, -(C-Cs alkyleny!)-C(O)NRRY, -(C-Cs alkylenyl)-NR°RY,
~(C1-Cg alkylenyl)-N(R®)C(O)R, -(C;-Cs alkylenyl}-N(R%)S(O);R®, (C;-Cs
alkylenyl)-N(_R")C(O)O(Rb), —(C1-Cs alkylenyl)-N(R®)C(O)NRRS, or -(C1-Cs
alkylenyl)-N(R®)S(O),NR°R%;

G’, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G* group is optionally substituted with 1, 2, 3, 4, or 5 R*
groups;

R'%is H, C,-C;s alkyl, halogen, C;-C; haloalkyl, or -CN;

R'8, R?, and R*%, at each occurrence, is independently selected from the group consisting of
oxo, C-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, halogen, C,-Cs haloalkyl, -CN, NO,,
G*, -OR?, -OC(O)R®, -OC(O)NRRY, -SR?, -S(0),R?, -S(0),NR‘RY, -C(O)R?,
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-C(O)OR?, -C(OINRRY, -NR°RY, -N(RC(OIR®, -N(RHS(0):R”, -NR)C(O)ORD),
NRHC(OINRRY, -N(R)S(0)NRRY, ~(C;-Cs alkylenyl)-CN, —(C;-Cs
alkylenyl)-G™, —(Ci-Cy alkylenyl)-OR?, ~(C;-Cs alkylenyl)-OC(O)R®, -(C,-Cs
alkylenyl)-OC(O)NRRY, -(Cy-Cs alkylenyl)-S{0),R?, -(C;-Cs alkylenyl)-S(O),NR°RY,
-(C1-Cs alkylenyl)-C(O)R?, (Cy-Cs alkylenyl)-C(O)OR?, ~(C;-Cy
alkylenyl)-C(O)NRRY, ~(C;-Cs alkylenyl)-NR°RY, -(C1-Cs alkylenyl)-N(R®)C(O)RP,
-(C1-Css alkylenyl)-N(R®S(0)R, ~(C;-Cs alkylenyl)-NRI)C(O)O(RP), —(C;-Cy
alkylenyl)-N(R)C(O)NRRY, ~(C;-Cy alkylenyl)-NRS(O)NR R, or -(C1-Cs
alkylenyl)-CN; ‘

R% R®, RY, and R®, at each occurrence, are each independently H, C;-Cg alkyl, Co-Cg alkenyl
C,-Cs alkynyl, C1-Cs haloalkyl, G*, —(C,-Cs alkylenyl)-OR?, —(Cy-Cs
alkylenyl)-NR®R*, (C;-Cs alkylenyl)-C(O)NR®R?, or —(C;-Cs alkylenyl)-G?;

R®, at each occurrence, is independently C1-Cs alkyl, C,-Cs alkenyl, C;-Cg alkynyl, C;-Cs
haloalkyl, G*, or —(C1-Cs alkylenyl)-G**;

G*, at each occurrence, are cach independently aryl, heteroaryl, heterocycle, cycloalkyl, or

2

cycloalkenyl; and each G** group is optionally substituted with 1, 2, 3, 4, or 5 R*®
groups; .

R’ at each occurrence, is independently oxo, C;-Cg alkyl, C,-Cg alkenyl, C;-Cs alkynyl,
halogen, Cy-Cs haloalkyl, -CN, NO,, -OR, -OC(O)R®, -OC(O)NRZR?, -SR?,
-S(0),R?, -S(0)NRZR™, -C(O)R?, -C(O)ORY, -C(O)NR®R*, .NR¥R?,
NRZ)CO)R?, -NR™)S(0)2R?, -NR?)C(0)OR?), -NR)C(O)NR®RY,
“N(R™)S(0),NRZR™, «C;-Cs alkylenyl)-OR™, «(C,-Cy alkylenyl)-OC(O)R?, -(C-
Cs alkkylenyD)-OC(O)NRZR?, -(C1-Cy alkylenyl)-S(0)R?, -(C;-Cq
alkylenyl)-S(0),NR™R¥, -(C;-Cs alkylenyl)-C(O)R%, —(C}-C; alkylenyl)-C(O)ORZ,
-(C1-Cs alkylenyl)-C(O)NRZR*, -(C;-Cs alkylenyl)-NR®R¥, -(C;-Cs
alkylenyl)-N(R™)C(O)R?, -(C;-Cs alkylenyl)-N(RZ)S(0),R?, —(C;-Cs
alkylenyl)-N(R?)C(O)O(R™), —(C;-Cs alkylenyl)}-N(RZ)C(OINRZR, ~(C;-Cy
alkylenyl)-N(R™)S(O),NR®R™, or (C;-Cs alkylenyl)-CN;

RZI, R23, and R?, at each occurrence, are each independently H, C;-Cs alkyl, C,-Cy alkenyl,
C,-Ce alkynyl, or C;-Cs haloalkyl; and

R?, at each occurrence, is independently C;-Cs alkyl, C,-Cg alkenyl, C»-C alkynyl, or C;-Cs
haloalkyl.

In another aspect, the present disclosure provides a compound of formula (1) or a

pharmaceutically acceptable salt thereof,
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wherein

Y!'is CH;

R is CDs, C;-C; alkyl, or C;-C; haloalkyl;

R*is H or C,-C3 alkyl;

Y? is CR;

R? is H, C,-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, halogen, C;-Cg haloalkyl, -C(O)R*,
-C(O)OR, -C(OINR*PR*, -S(O)R™, -S(0),R*, -S(O),NR¥PR*, or G'; wherein the
Ci-Cs alkyl, Cy-Cg alkenyl, and Cr-Cg alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group consisting
of G!, -C(OR™, -C(O)OR™, -C(O)NR™R¥, -C{OIN(R*®)NR**R¥, -S(O)R*,
-S(0)R*, -S(0),NR¥R¥, -OR™, -OC(O)R™, -NR*R*, N(R*®)C(O)RY,
NR™SOR™, NR*)C(O)OR™, NR™)C(O)NRPRY, N(R™)SO,NR**R™, and
N(Rab) C(NRBbRk)_:NREbR}c;

Y?is CR'R’;

R*is H, deuterium, C;-Cs alkyl, halogen, or C;~Cg haloalkyl;

R’ is H, deuterium, C,-Cs alkyl, C2-Cs alkenyl, C,-Cs alkynyl, halogen, C;-Cg haloalkyl,
-C(O)R®, -C(0)OR™, -C(O)NR™R, -S(O)R™, -S(0),R™, -S(O),NR®R*, or G';
wherein the C;-Cg alkyl, C;-Cg alkenyl, and C,-Cs alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from the
group consisting of G', -C(O)R, -C(O)OR™, -C(O)NR™R*, .C(O)N(R**)NR ¥R,
-S(0)R*, -S(O),R™, -S(0),NR*™R¥, -OR™, -OC(O)R*, -NR¥®R* N(R**)C(O)R¥,
NER*®)SO,R¥, NR™®IC(0)OR™, NR*®)C(O)NR®R*, N(R*®)SO,NRPR*, and
N(RSb)C(NRSbR5c):NR5bR5c;

R* R R¥* R R*® and R, at each occurrence, are each independently H, C;-Cg alkyl, Cy-
Cy alkenyl, Cy-Cs alkynyl, C1-Cs haloalkyl, G', or -(C;-Cy alkylenyl)-G';

R* and R¥, at each occurrence, are each independently Ci-Cs alkyl, Cp-Cs alkenyl, C,-Cs
alkynyl, C;-Cg haloalkyl, G', or -(C;-Cs alkylenyl)-G';
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G', at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G' is optionally substituted with 1, 2, 3, 4, or 5 R'® groups;

R® is H, C;-Cs alkyl, Co-Cs alkenyl, Co-Cg alkynyl, halogen, Cy-Cy haloalkyl, -C(O)R®,
-C(O)OR™, -C(O)NRR, -S(0):R™, -S(0)NR®R®, or G*; wherein the C;-Cs alkyl,
C,-Cs alkenyl, and C»-Cs alkynyl are each independently unsubstituted or substituted
with 1 or 2 substituents independently selected from the group consisting of G,
-C(OIR®, -C(O)OR™, -C(O)NR®RY, ~-C(ONR®INRR®, -S(O)R™, -S(0),R*,
'S(ORNR®RY, -OR®, -OC(O)RY, -NR®R®, N(R®)C(O)RY, N(R®)SO.RY,
NER®C(OYOR™, NR®)C(O)NRPR®, N(R®)SO,NR®RY, and
N (Réb)'c (NRGbRﬁé)T_NRGbRSC;

R® R® and R®, at each occurrence, are each independently H, alkyl, C»-Cs alkenyl, C,-Cis
alkynyl, haloalkyl, G%, -(C,-Cs alkyleny!)-G*, (C;-Cy alkylenyl)-OR?, «(Ci-Cs
alkylenyl)-S(O):R?, -(C1-Cs alkylenyl)-S(O),NRRY, -(C;-Cs alkylenyl)-C(O)R?, ~(Cy-
Cs alkylenyl)-C(O)OR?, (C)-Cs alkylenyl)-C(O)NRRY, (Cy-Cs alkylenyl)-NR°RY,
(C-Cs alkylenyl)-N(ROYC(O)R®, -(C;-C alkylenyl)-N(R%)S(0)R", «(C1-Cy
alkylenyl)-NR)C(O)ORP), ~(C,1-Cs alkylenyl)-NR)C(O)NRRY, or -(C,-Cy
alkylenyl)-N(R)S(0);NR°RY;

R¥ at each occurrence, is independently alkyl, C,-Cs alkenyl, C;-Cs alkynyl, haloalkyl, G,
-(Cy1-Cs alkylenyl)-G*, «(C1-Cs alkylenyl)-OR?, -(C:-Cs alkylenyl)-S(O),R? ~(C1-Cs
alkylenyl)-S(O),NR°RY, -(C-Cs alkylenyl)-C(O)R?, ~(C;-Cs alkylenyl)-C(O)OR?,
(C1-C; alkylenyl)-C(O)NRRY, -(C;-Cs alkylenyl)-NR°R®, -(C;-C
alkylenyl)-N(R9)C(O)R®, -(C;-Cs alkylenyl)-N(R%)S(0);:R®, «(C1-Cs
alkylenyl)-N(R%)C(O)O(RP), —(Ci-Cs alkylenyl) “N(R®)C(O)NRRY, or -(C1-Cs
alkylenyl)-N(R®)S(0),NR°R’,

(?, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G* is optionally substituted with 1, 2, 3, 4,0r 5 R’ groups;

Alis CR™) or N; A2 is CR®) or N; A® is C(R®) or N; and A* is C(R'®) or N; wherein zero,
one, or two of AL, A%, A3, and A* are N;

R’ RY, and R®, are cach independently H, C;-Cg alkyl, C»-Cs alkenyl, C2-Cy alkynyl, halogen,
(1-Cg haloalkyl, -CN, NO,, -ORY!, -QC(0)RY?, -OC(O)NRY’R*, -SRY', -S(0O)R"",
-S(0),NR¥R¥ -C(O)RY!, -C(O)ORY!, -C(O)NRP’R¥, -NR¥R”* -N(R**)C(O)R?,
NER)S(0),RY, NR?Z)C(O)YOR?), -NR*)C(O)NRR™, -NR™S(0);NR”’RY,
G, ~(C}-Cg alkylenyl)-CN, -(Cy-C alkylenyl)-ORyl, -(C-Cg alkylenyl)-OC(O)R*?, —
(C4-Cs alkylenyl)-OC(O)NRY’RY, -(C,-Cs alkylenyl)-S(0),RY, -(C1-Cs
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alkylenyl)-S(0),NR’RY, (C;-Cs alkylenyl)-C(O)RY", (C-Cs alkylenyl)-C(OYORY', (C)-Cg
alkylenyl)-C(OYNRRY*, «(C;-Cs alkylenyl)-NRY¥RY*, (C;~Cs
alkylenyl)-NR¥)C(O)R?, -(C,1-Cy alkylenyl)-NR¥)S(O)RY, ~(C;-Cg
alkylenyl)-N(R™)C(O)YORY?), —(Ci-Cs alkylenyl)-NR®YC(O)NR¥’RY, -(C;-Cs
alkylenyD)-NR¥)S(0)NRPRY, -(C;-Cs alkylenyl)-CN, or -(C;-Cs alkylenyl)-G;

R¥ R and R¥, at each occurrence, are each independently H, C;-Cy alkyl, Co-Cs alkenyl,
C,-Cq alkynyl, C-Cy haloalkyl, G3, -(C1-Csq alkylenyl)-Ga, -(C1-Cs alkylenyl)}-OR?,
~(C1-Cy alkylenyl)-S(0),R?, -(C1-Cs alkylenyl)-S(O)NRRY, -(C;-Cs
alkylenyl)-C(O)R?, «(C;-Cs alkylenyl)-C(O)OR?, ~(C;-Cy alkylenyl)-C(O)NRRY,
-(C1-Cy alkylenyl)-NRRY, -(C1-Cs alkylenyl)-N(R)C(O)R®, -(Cy-Cs
alkylenyl)-NRIS(O):R", —(C1-Cs alkylenyl)-N(R9)C(O)ORP), «C1-Cs
alkylenyl)-NRC(OINRRY, or -(C;-Cs alkylenyl)-N(R*)S(O)NRRY;

R¥, at each occurrence, is independently C;-Cy alkyl, Co-Cs alkenyl, C,-Cg alkynyl, Cy-Cs
haloalkyl, G°, -(C1-Cs alkylenyl)-G*, ~(C;-C; atkylenyl)-OR?, -(Cy-Cs
alkylenyl)-S(ORR?, -(Ci-Cs alkylenyl)-S(O),NRRY, «(Cy-Cs alkylenyl)-C(OQ)R?, —(C;-
Cs alkylenyl)}-C(OYOR?, -(C,-Cs alkylenyl)-C(O)NR R, -(C;-C alkylenyl)-NRRY,
«(C1-Cs alkylenyl}-N(R)C(O)R®, -(C}-Cs alkylenyl)-N(R%)S(0)R?, ~(C;-Cs
alkylenyl)-N(RC(O)YO(R), —(C-Cs alkylenyl)-N(RIC(OINRRY, or -(C;-Cy
alkylenyl)-N(R®)S(O),NRR?,;

G, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G group is optionally substituted with 1, 2, 3, 4, or 5R*
groups;

R!%is H, C;-C; alkyl, halogen, C;-C;s haloalkyl, or -CN;

R'® R? and R*E, at cach occurrence, is independently selected from the group consisting of
oxo0, Cy-Cs alkyl, C»-C¢ alkenyl, C»-Cs alkynyl, halogen, Cy-Cs haloalkyl, -CN, NO,,
G*, -OR%, -OC(O)R®, -OC({O)NRRY, -SR?, -S(O),R?, -S(0),NR°RY, -C(O)R?,
-C(OYOR?, ~C{OIRRY, -NR°RY, -N(R?)C(O)R?, -N(R%)S(0):R®, -N(R)C(0)OR),
NR®)C(O)NRRY, -N(R®)S(O);NR°RY, —(C;-Cs alkylenyl)-CN, ~(C;-Cs
alkylenyl)-G*, ~(C-Cs alkylenyl)-OR?, -(C,-Cs alkylenyl)-OC(O)R®, -(C1-Cs
alkyleny!)-OC(O)NR°R?, ~(C,-Cs alkylenyl)-S(0):R?, -(C,-Cs alkylenyl)-S(O),NR°RY,
-(C1-Cs alkylenyl)-C(O)R?, —(C,-Cs alkylenyl)-C(O)OR?, -(C;-Cs
alkylenyl)-C(O)NRRY, ~(C;-Cs alkylenyl)-NR°RY, -(C;-Cs alkylenyl)-N(R*)C(O)R”,
-(C1-C; alkylenyl)-N(R)S(0)R?, ~C)-Cs alkylenyl)-N(RC(O)OR), —(Cy-Cs
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alkylenyl)-CN;

R* R%, RY and R, at each occurrence, are each independently H, C-Cs alkyl, Co-Cy alkenyl,
Cp-Cy alkkynyl, Ci-Cs haloalkyl, G™, or —(C;-Cg alkylenyl)-G*%

R®, at each oceurrence, is independently C1-Cg alkyl, Co-Cy alkenyl, C»-Cs alkynyl, C(-Cs
haloalkyl, G*, or —(C1-Cy alkylenyl)-G*;

G* at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G* group is optionally substituted with 1,2, 3, 4, or 5 R
groups;

R, at each occurrence, is independently oxo, C-Cs alkyl, C2-Cs alkenyl, Cp-C¢ alkynyl,
halogen, C;-Cs haloalkyl, -CN, NO,, -OR?, -OC(O)R?, -OC(O)NR®R™, -SR™.,
-S(0)R?!, -S(O),NR®R, -C(O)R™, ~C(O)OR?, -C(O)NRZR¥, -NR™R™,
NERPC(ORZ, -NR*S(0);RZ, -N(RZ)C(O)O(R?), -N(RZ)C(O)NRZR,
NR?)S(O)NRZR™, (C,-C; alkylenyl)-OR?, -(C;-Cs alkylenyl)-OC(O)RZ, ~(C;-
Cs alkylenyl)-OC(OINR™R™, -(C;-Cs alkylenyl)-S(O),R™, -(C,-Cq
alkylenyl)-S(0),NRPR?, -(C;-Cs alkylenyl)-C(O)R?, ~(C-Cy alkylenyl)-C(O)ORZ,
-(C;-Cg alkylenyl)-C(O)NR®R?, -(C-Cg alkylenyl)-NRZR¥, -(C-Cq
alkylenyl)-N(R™)C(O)R?, -(C1-Cs alkylenyl)-N(RZ)S(O),R?, —(Cy-Cs
alkylenyl)-NR?)C(O)O(R™), (C;-Cs alkylenyl)-N(R?)C(O)NRZR*, —(C,-Cg
alkylenyl)-N(RZ)S(O)RNRZR™, or {C;-C; alkylenyl)-CN;

R™, RZ, and R™, at each occurrence, are each independently H, C-Cs alkyl, C,-C; alkenyl,
C;-Cg alkynyl, or C;-C¢ haloalkyl; and

R?, at each occurrence, is independently C-Cs alkyl, C5-Cs alkenyl, C2-Cs alkynyl, or C-Cs
haloalkyl.

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

pharmaceutically acceptable salt thereof,

wherein
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Y is CH;

R'is CD;, C1-Cs alkyl, or C(-C; haloatkyl;

R*is H or C,-C; alkyl;

Y? is CR;

R*is H, C;-C; alkyl, Cp-Cs alkenyl, Cr-Cs alkynyl, halogen, C,-Cg haloatkyl, -CN, -C(O)R™,
-C(OYOR™®, -C(O)NR™R™, -S(O)R*", -S(O)R™*, -S(0),NR*R*® or G'; wherein the
C,-Cs alkyl, Co-Cs alkenyl, and C»-Cg alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group consisting
of G, -CN, -C(O)R™, -C(O)OR™, -C(O)NR**R*, -C(ONR™INR*R*, -S(O)R*,
-S(0)R*, -S(0)NRR*, -OR™, :OC(O)R*, -NR**R*, N(R*™®)C(O)R,
NR*®)S0:R™, NR™)C(O)ORY, NR**)C(O)NR¥*R*, N(R*")SO,NR*R*, and
N (R3b) C (NR?.\bRBc) ;_NRBEJR%;

Y?is CR'R%;

R*is H, deuterium, C;-Cy alkyl, halogen, or C-Cy haloalkyl;

R? is H, deuterium, C;-Cg alkyl, Co-Cs alkenyl, C»-Cy alkynyl, halo gen, C;-Cg haloalkyl,
-C(O)R®, ~C(O)OR™, -C(OINRR™, -S(O)R, ~8(0):R*, -S(O),NR¥R™, or G';
wherein the C,-Cy alkyl, C,-Cs alkenyl, and C»-Cs alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from the
group consisting of G', -C(O)R*®, ~C(O)OR, -C(OINR®R™, -C(O)N(R**)NR®R ¥,
S(O)R%, -S(0)R™, -S(0),NRPR¥, -OR%, -OC(O)R%, -NR*R*, N(R*)C(O)R™,
NR™)SO,R* N(R*)C(O)OR™, N(R™)C(O)NRR*, N(R*™)SO,NR™R*, and
N(RSIJ) C(NRSbRSG)___NRSbRSC;

R*® R¥® R’ R™ and R™, at each occurrence, are each independently H, C;-Cg alkyl, Co-Cs
alkenyl, C,-Cg alkynyl, Ci-Cg haloalkyl, G', or -(C,-Cs alkylenyl)-G';

R, at each occurrence, is independently H, C;-Cg alkyl, C,-Cg alkenyl, Co-Cg alkynyl, Cy-Cs
haloalkyl, G, «(C1-Cs alkylenyl)-G', -(C;-Cs alkylenyl)-CN, -(C;-Cs alkylenyl)-OR?,
or ~(C;-Cs alkylenyl)-C(O)OR?,

R*. at each occurrence, is independently C,-Cs alkyl, C;-Cs alkenyl, C,-C; alkynyl, C1-Cs
haloalkyl, Gl or -(C1-Cs alkylenyl)-Gl;

R* at each oceurrence, is independently C;-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C;-Cs
haloalkyl, G!, ~(C-Cs alkylenyl)-G', -(C;-C alkylenyl)-NR°RY, or ~(C-Cs
alkylenyl)-N(R®)C(O)O(R);

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

cycloalkenyl; and each G’ is optionally substituted with 1,2, 3, 4, or 5 R'8 groups;
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RS is H, C;-C; alkyl, Co-Cs alkenyl, C,-Cs alkynyl, halogen, C;-Cy haloalkyl, -C(O)R*,
-C(0)OR®, -C(OINRPR, -S(0),R%, -S(0):NRVR%, or G* wherein the C-Cs alkyl,
Cy-Cg alkenyl, and Cy-Cg alkynyl are each independently unsubstituted or substituted
with 1 or 2 substituents independently selected from the group consisting of G2,
-C(O)R™, -C(O)OR™, -C(O)NRR®, -C(OIN(R®)NRER®, -S(O)R®, -S(O)R?,
-S(0)NR®R®, -OR¥, -OC(O)R*, -NR®R®, NR®)C(O)RY, N(R®)SO,R%,
NR®)C(0)ORY, NR®)C(OINRPR®, NR™SO,NRPR, and
N(Réb)c (NRsbRéc): R6bR6c;

R® R® and R%, at each occurrence, are each independently H, alkyl, C>-Cy alkenyl, C-Cg
alkynyl, haloalkyl, G*, ~(C;-Cs alkylenyl)-G*, —(C;~Cs alkylenyl)-OR?, -(C1-Cg
alkylenyl}-S(Q).R?, -(Cy-Cs alkylenyl)-S(O),NRRY, -(Cy-Cs alkylenyl)-C(O)R?, —(C;-
Cs alkylenyl)-C(O)OR?, -(C,-Cy alkylenyl)-C{OYNRRY, ~(C,-Cs alkylenyl)-NR°RY,
{(Cy-Cs alkyleny)-NRY)C(O)RY, ~(C1-Cs alkylenyl)-NR9)S(O)R®, «(Ci-Cs
alkylenyl)-N(R®C(O)O(R?), ~C-Cs alkylenyl}-NR)C(O)NRRY, or -(C;-Cy
alkylenyl)-N(R9)S(0);NR°RY;

R™, at each oceurrence, is independently alkyl, C-Cs alkenyl, C,-C alkynyl, haloalkyl, G2,
(C-Cs alkylenyl)-G*, «(C;-Cs alkylenyl)-OR?, -(C,-Cy alkylenyl)-S(O):R", -(C;-Cs
alkylenyl)-S(O)NRR?, -(C,-Cs alkylenyl)-C(O)R?, (C,-Cs alkylenyl)-C(O)OR?,
-(C1-Cs alkylenyl)-C{O)NRRY, «(C,-Cs alkylenyl)-NR°RY, «(C,-Cq
alkylenyl)-N(RC(O)R®, ~(C-Cs alkylenyl)-NRIS(0):R®, ~(C(~Cg
alkylenyl)-N(R®)C(OYO(R), (C;-Cs alkylenyl)-NR)C(O)NRRY, or ~(C-Cs
alkylenyl)-N(R)S(O);NRRY;

G?, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G?is optionally substituted with 1, 2, 3,4, or 5 R% groups;

Alis CR") or Nj A% is C(R®) or N; A% is C(R®) or N; and A* is C(R'®) or N; wherein zero,
one, or two of A', A%, AS, and A* are N;

R’ R®, and R’, are each independently H, Cy-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, halogen,
C1-Cq haloalkyl, -CN, NO,, -ORY!, -OC(O)RY?, -OC(O)NR¥’R¥, -SRY!, -S(O),R*",
-S(0):NR¥R¥, -C(O)RY", ~C(O)OR”’, -C(O)NRY’R¥, -NR¥’R**, -N(R¥*)C(O)R?,
NR)S(ORRY, -NR)C(0)OR?), -N(R™IC(O)NR¥RY, -N(R*)S(0),NR¥*R*,
@, -(C-Cs alkylenyl)-CN, ~(C;-Cy alkylenyl)-OR?, «(C;-Cs alkylenyl)-OC(O)RY?, —
(Cy-Cs alkylenyl)-OC(O)NR¥RY*, -(C}-Cs alkylenyl)-S(O),RY, (C1-Cs
alkylenyl)-S(0),NR¥R¥, «(C;-Cs alkylenyl)-C(O)R”', (C~Cy alkylenyl)-C(O)ORY',
«(C-Cs alkylenyl)-C(O)NRRY*, -(C-Cy alkylenyl)-NRPRY, «(C-C
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alkylenyl)-N(R**)C(O)RY, -(C;-Cy alkylenyl)-N(R**)S(O);R*, ~«(C;-Cs
alkylenyl)-NR¥)C(O)O(RY?), ~(C;-Cg alkylenyl)-NR¥IC(OYNRP*RY*, -(C;-Cs
alkylenyl)-N(R**)S(O)NR¥’R™, (C}-Cg alkylenyl)-CN, or -(C;-Cy alkylenyl)-G*;

RY', R, and R, at each occurrence, are each independently H, C,-Cs alkyl, C»-Cy alkenyl,
Cy-Cy alkynyl, C;-Cg haloalkyl, G°, -(C,-Cs alkylenyl)-G°, (C,-Cs alkylenyl)-OR",
-(C1-Cs alkylenyl)-S(0)2R?, -(C1-Cs alkylenyl)-S(O)NRRY, -(C1-Cs
alkylenyl)-C(O)R?, ~(C1-Cs alkylenyl)-C(O)OR?, -(C;-Cs alkylenyl)-C{O)NR°RY,
~(C1-Cs alkylenyl)-NR°R?, -(C;-Cs alkylenyl)-N(R®)C(O)R®, «(C,-Cs
alkylenyl}-N(R)S(0):R®, «(C:-Cé alkylenyl)-NR*)C(O)O(R"), «(Ci-Cq
allylenyD)-NREC(O)NRR®, or -(C-Cs alkylenyl)-N(R%)S(O);NR°R®:

Ryz, at each occurrence, is independently C;-Cs alkyl, C,-Cq alkenyl, C5-Cg alkynyl, C;-Cg
haloalkyl, G*, -(C;-Cs alkylenyl)-G*, —(C,-Cy alkylenyl)-OR?, -(C;-C
alkylenyl)-S(0),R?, (C~Cs alkylenyl)-S(O),NRRY, -(C1-Cy alkylenyl)-C(O)R?, «(C;-
Cs alkylenyl)-C(O)YOR?, -(C)-Cs alkylenyl)-C(O)NRRY, «(C;-Cy alkylenyl)-NR°R®,
(C1-Cs alkylenyl)-NRYC(OIR®, (C-Cs alkylenyl)-N(R)S(O)R®, «(C;-Cq
alkylenyl)-N(R®)C(0)O(RP), —(C)-Cs alkylenyl)-NR)C(OINRRY, or -(C1-Cg
alkylenyl)-N(R%)S(0),NR°RY;

G*, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G* group is optionally substituted with 1, 2, 3, 4, or 5 R*®
groups;

R is H, C-Cs alkyl, halogen, C;-C; haloalkyl, or -CN;

R'8 R%® and R*, at each occurrence, is independently selected from the group consisting of
oxo, C~Cs alkyl, C,-Cs alkenyl, C>-C; alkynyl, halogen, C;-Cs haloaikyl, -CN, NO,,
G, -OR?, -OC(O)R®, -OC(O)NRRY, -SR?, -S(O),R?, -8(0),NR°R?, -C(O)R?,
-C(O)OR?, -C{O)NRRY, -NR°RY, -N(RC(O)R®, N(R9)S(0):R’, -NR)C(O)ORD),
NRIYC(O)NRRY, -NR)S(0)NR°RY, (C;-Cs alkylenyl)-CN, «(C1-Cs
alkylenyl)-G™, —(C;-Cs alkylenyl)-OR?, -(C-Cs alkylenyl)-OC(O)R®, -(C;-Cs
alkylenyl)-OC(O)NRRY, -(C;-Cs alkylenyl)-S(O)R?, -(Cy-Cs alkylenyl)-S(O),NR°RY,
-(C1-Ce alkylenyl)-C(O)R?, —(C;-Cs alkylenyl)-C(O)OR®, -(C;-Cs
alkylenyl)-C(O)NRRY, -(C;-Cs alkylenyl)-NR R, -(C,-Cs alkylenyl)-N(R®)C(O)R®,
{C3-Cs alkylenyl)-N(RH)S(O)R®, HCy-Cs alkylenyl)-N(R9)C(Q)OR®), «(Ci-Cs
alkylenyl)-N(R®)C(O)NRR?, ~(Ci-Cs alkylenyl)-N(R?)S(0),NRRY, or -(C;-Cs
alkylenyl)-CN;
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R% R, RY and R®, at each occurrence, are each independently H, Cy-Cq alkyl, Cy-Cg alkenyl,
Cyp-Cg alkynyl, C1-Cy haloalkyl, G, or —(C-Cs alkylenyl)-G™;

R, at each occurrence, is independently C;-Cg alkyl, C,-Cs alkenyl, Ca-Cg alkynyl, Cy-Cs
haloalkyl, G*, or (Cy-Cs alkylenyl)-G**

G™, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G* group is optionally substituted with 1, 2, 3, 4, or 5 R
groups;

R, at cach occurrence, is independently oxo, C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
halogen, C;-Cg haloalkyl, -CN, NO,, -OR*, -OC(0)R?, -OC(O)NR®R* -SR*,
-S(0),R*, -8(0)NRZR™, -C(O)R™, -C(O)OR?, -C(O)NRZR™, -NRZR%,
NRZYC(O)RZ, -NR?)S(0):R?, -NRZC(0)O(RD), -NRP)C(O)NRZR?,
NR?)S(O)NR™R*, ~(C;-Cs alkylenyl)-OR™, -(C;-Cy alkylenyl)-OC(0)R?Z, ~(C;-
Cs alkylenyl)-OC(O)NRZR™, -(C,-Cs alkylenyl)-S(O),R?, -(C-Cs
alkylenyl)-S(O);NR“R*, -(C,-Cs alkylenyl)-C(O)R™, (C,-Cs alkylenyl)-C(O)OR™,
-(C4-Cs alkylenyl)-C(O)NR®R™, -(C;-Cs alkylenyl)-NR¥R?, -(C(-Cs
alkylenyl)-N(R?)C(O)R™, «(C;-C alkylenyl)-N(R™)S(0),R*, ~(C,-Cs
alkylenyl)-N(RZ)YC(0)O(R™), ~(C;-Cs alkylenyl}-N(RZ)C(O)NRZR, —(C,-Cs
alkylenyl)-N(R?)S(0)NR™R¥, or —(C;-Cs alkylenyl)-CN;

R¥, R”, and R*, at each occurrence, are each independently H, C-Cg atkyl, C,-Cs alkenyl,
C,-C alkynyl, or C;-Cg haloalkyl; and

R?, at each occurrence, is independently C;-Cs alkyl, C,-Cs alkenyl, C,-Cs alkynyl, or C;-Cs
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
administering to the subject a therapeutically effective amount of a compound of formula (1),
alone, or in combination with a pharmaceutically 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
subject comprising administering a therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt thereof, to a subject inneed thereof. In
certain embodiments, the cancer is selected from the group consisting of: acoustic neuroma,
acute leukemia, acute lymphocytic lenkemia, acute myelocytic leukemia {monocytic,

myeloblastic, adenocarcinoma, angiosarcoma, astrocytoma, myelomonocytic and
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promyefocytic), acute t-cell leukemia, basal cell carcinoma, bile duct carcinoma, bladder
cancer, brain cancer, breast cancer, bronchogenic carcinoma, cervical cancer,
chondrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic lymphocytic
leukemia, chronic myelocytic (granulocytic) leukemia, chronic myelogenous leukemia, colon
cancer, colorectal cancer, craniopharyngioma, cystadenocarcinoma, diffuse large B-cell
Iymphoma, dysproliferative changes (dysplasias and metaplasias), embryonal carcinoma,
endometrial cancer, endotheliosarcoma, ependymoma, epithelial carcinoma, erythroleukemia,
esophageal cancer, estrogen-receptor positive breast cancer, essential thrombocythemia,
Ewing’s tumor, fibrosarcoma, follicular lymphoma, germ cell testicular cancer, glioma,
glioblastoma, gliosarcoma, heavy chain disease, hemangioblastoma, hepatoma, hepatocellular
cancer, hormone insensitive prostate cancer, leiomyosarcoma, leukemia, liposarcoma, lung
cancer, lymphagioendotheliosarcoma, lymphangiosarcoma, lymphoblastic leukemia,
lymphoma (Hodgkin’s and non-Hodgkin’s), malignancies and hyperproliferative disorders of
the bladder, breast, colon, lung, ovaries, pancreas, prostate, skin and uterus, lymphoid
malignancies of T-cell or B-cell origin, leukemia, lymphoma, meduliary carcinoma,
medulloblastoma, melanoma, meningioma, mesothelioma, multiple myeloma, myelogenous
teukemia, myeloma, myxosarcoma, neuroblastoma, NUT midline carcinoma (NMC),
non-small cell lung cancer, oligodendroglioma, oral cancer, osteogenic sarcoma, ovarian
cancer, pancreatic cancer, papillary adenocarcinomas, papillary carcinoma, pinealoma,

polycythemia vera, prostate cancer, rectal cancer, renal cell carcinoma, retinoblastoma,
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rhabdomyosarcoma, sarcoma, sebaceous gland carcinoma, seminoma, skin cancer, small cell lung
carcinoma, solid tumors (carcinomas and sarcomas), small cell lung cancer, stomach cancer,
squamous cell carcinoma, synovioma, sweat gland carcinoma, thyroid cancer, Waldenstrém’s
macroglobulinemia, testicular tumors, uterine cancer and Wilms’ tumor. In certain embodiments,
the methods further comprise administering a therapeutically effective amount of at least one
additional therapeutic agent. In certain embodiments, the additional therapeutic agent is selected
from the group consisting of cytarabine, bottezomib, and 5-azacitidine.

In another aspect, the present disclosure relates to methods of treating a disease or
condition in a subject comprising administering a therapeutically effective amount of a compound
of formula (I) or a pharmaceutically acceptable salt thereof, to a subject in need thereof, wherein
said disease or condition is selected from the group consisting of: Addison's disease, acute gout,
ankylosing spondylitis, asthma, atherosclerosis, Behcet's disease, bullous skin diseases, cardiac
myopathy, cardiac hypertrophy, chronic obstructive pulmonary disease (COPD), Crohn's disease,
dermatitis, eczema, giant cell arteritis, glomerulonephritis, heart failure, hepatitis, hypophysitis,
inflammatory bowel disease, Kawasaki disease, lupus nephritis, multiple sclerosis, myocarditis,
myositis, nephritis, organ transplant rejection, osteoarthritis, pancreatitis, pericarditis,
Polyarteritis nodosa, pneumonitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis,
rheumatoid arthritis, scleritis, sclerosing cholangitis, sepsis, systemic lupus erythematosus,
Takayasu's Arteritis, toxic shock, thyroiditis, type I diabetes, ulcerative colitis, uveitis, vitiligo,
vasculitis, and Wegener's granulomatosis. In certain embodiments, the methods further comprise
administering a therapeutically effective amount of at least one additional therapeutic agent.

In another aspect, the present disclosure relates to methods of treating a chronic kidney
disease or condition in a subject comprising administering a therapeutically effective amount of a
compound of formula (I) or a pharmaceutically acceptable salt thereof, to a subject in need
thereof, wherein said disease or condition is sélected from the group consisting of: diabetic
nephropathy, hypertensive nephropathy, HIV-associated nephropathy, glomerulonephritis, lupus
nephritis, IgA nephropathy, focal segmental glomerulosclerosis, membranous glomerulonephritis,
minimal change disease, polycystic kidney disease and tubular interstitial nephritis. In certain
embodiments, the methods further comprise administering a therapeutically effective amount of
at least one additional therapeutic agent.

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

injury or disease or condition in a subject comprising administering a therapeutically
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effective amount of a compound of formula (I) or a pharmaceutically acceptable salt thereof,
to a subject in need thereof, wherein said acute kidney injury or disease or condition is
selected from the group consisting of: ischemia-reperfusion induced kidney disease, cardiac
and major surgery induced kidney disease, percutaneous coronary intervention induced
kidney disease, radio-contrast agent induced kidney disease, sepsis induced kidney disease,
pneumonia induced kidney disease, and drug toxicity induced kidney disease. In certain
embodiments, the methods further comprise administering a therapeutically effective amount
of at least one additional therapeutic agent.

In-another aspect, the present disclosure relates to methods of treating AIDS in a
subject comprising administering a therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt thereof, to a subject in need thereof. In
certain embodiments, the methods further comprise administering a therapeutically effective
amount of at least one additional therapeutic agent.

In another aspect, the present disclosure relates to methods of treating obesity,
dyslipidemia, hypercholesterolemia, Alzheimer’s disease, metabolic syndrome, hepatic
steatosis, type II diabetes, insulin resistance, diabetic retinopathy or diabetic neuropathy in a
subject comprising administering a therapeutically effective amount of a compound of
formula (I) or a pharmaceutically acceptable salt thereof, to a subject in need thereof. In
certain embodiments, the methods further comprise administering a therapeutically effective
amount of at least one additional therapeutic agent.

In another aspect, the present disclosure provides for contraception in a male subject
comprising administering a therapeutically effective amount of a compound of formula (I), or
a pharmaceutically acceptable salt thereof, to a subject in need thereof. In certain
embodiments, the methods further comprise administering a therapeutically effective amount
of at least one additional therapeutic agent.

A further aspect of the disclosure provides the use of a compound of formula (1),
alone or in combination with a second active pharmaceutical agent, in the manufacture of a
medicament for treating or preventing conditions and disorders disclosed herein, with or
without a pharmaceutically acceptable carrier.

Pharmaceutical compositions comprising a compound of formula (I), or a
pharmaceutically acceptable salt, alone or in combination with a second active
pharmaceutical agent, are also provided. In certain embodiments, pharmaceutical
compositions comprise a therapeutically effective amount of a compound of formula (I), or a

pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.
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In another aspect, the present disclosure relates to a pharmaceutical composition
comprising a therapeutically effective amount of a compound of formula (1) as disclosed
herein, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

carrier.

In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I) as disclosed herein or a pharmaceutically

acceptable salt thereof in the manufacture of a medicament for treating cancer in a subject.

In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I} as disclosed herein or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating a disease or condition
in a subject, wherein said disease or condition is selected from the group consisting of
Addison's disease, acute gout, ankylosing spondylitis, asthma, atherosclerosis, Behcet's
disease, bullous skin diseases, cardiac myopathy, cardiac hypertrophy, chronic obstructive
pulmonary disease {COPD), Crohn's disease, dermatitis, eczema, giant cell arteritis,
glomerulonephritis, heart failure, hepatitis, hypophysitis, inflammatory bowel disease,
Kawasaki disease, lupus nephritis, multiple sclerosis, myocarditis, myositis, nephritis, organ
transplant rejection, osteoarthritis, pancreatitis, pericarditis, Polyarteritis nodosa,
pneumonitis, primary biliary cirrhosis, psoriasis, psoriatic arthritis, theumatoid arthritis,
scleritis, sclerosing cholangitis, sepsis systemic lupus erythematosus, Takayasu's Arteritis,
toxic shock, thyroiditis, type I diabetes, ulcerative colitis, uveitis, vitiligo, vasculitis, and

Wegener's granulomatosis.

In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I) as disclosed herein or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating a chronic kidney
disease or condition in a subject, wherein said disease or condition is selected from the group
consisting of: diabetic nephropathy, hypertensive nephropathy, HIV-associated nephropathy,
glomerulonephritis, lupus nephritis, IgA nephropathy, focal segmental glomerulosclerosis,
membranous glomerulonephritis, minimal change disease, polycystic kidney disease, and

tubular interstitial nephritis.
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In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I) as disclosed herein or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating an acute kidney
disease or condition in a subject, wherein said acute kidney disease or condition is selected
from the group consisting of:

ischemia-reperfusion induced kidney disease, cardiac and major surgery induced
kidney disease, percutaneous coronary intervention induced kidney disease, radio-contrast
agent induced kidney disease, sepsis induced kidney disease, pneumonia induced kidney

disease, and drug toxicity induced kidney disease.

In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I) as disclosed herein or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating an acquired

immunodeficiency syndrome (AIDS) in a subject.

In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I) as disclosed herein or a pharmaceutically
acceptable salt thereof in the manufacture of a medicament for treating a disease or condition
in a subject, wherein said disease or condition is selected from the group consisting of:
obesity, dyslipidemia, hypercholesterolemia, Alzheimer’s disease, metabolic syndrome,
hepatic steatosis, type 1T diabetes, insulin resistance, diabetic retinopathy, and diabetic

neuropathy.

In another aspect, the present disclosure relates to the use of a therapeutically
effective amount of a compound of formula (I) as disclosed herein or a pharmaceutically
acceptable acceptable salt thereof in the manufacture of a medicament for contraception in a

male subject.
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DETALED DESCRIFTION
Disclosed herein are compoirnds of fommala (T)

S L
e

(I)
wherein B, B RS FL7° 72 4", 4% 4% and A% are defined shove inthe Sunmmary of the
Irprertion ard beloar inthe Detaled Des oiphon. Further, conposibons comprising such
corpoands and methods for reating cordibors ard disorders wsing such compounds and
corpositors are also disclosed .

Conponds disclosed hemwin may comtan ore or o variablal(s] that oooar more
than one tie 1 ay substhiernt or inthe formmlae herein, Defirmbon of a vanable oneach
ocoirence 15 independent of its definition at another comirence. Farther, conbinations of
substhents awe permnmssible only if such conbinabices result instable conpoands . Stable
corpoinds are compoinds, wlich canbe isolated fiom a wacton noschare.
al. Defirmbors

Itis roted that, & used in this specification and the itended claims, the smgualar fonn
“a,"“an” ard “the™ inchide phiral weferents unless the context cleady dictates otherrise.
Thas, for example, wefeence to “a compound™ inchides a single compound as well as one ar
more of the same or différent conpounds, reference to “ophonally a phanmacen ically
acceptable carner’ refors to a single ophonal pharmarentcally acceptable camler as well as
one or mowe phanmacaitically acceptable carners, and the hike.

Asused inthe specification and the appended claims, unless specified to the comrary,
the followring terms have the mearng ind icated:

The term “alkerny]™ & used hewin, mears a straizlt orbranched hpdocathon chain
cortaiing fromm 2 to 10 cathors and contairing at leastone cathon-cathon doable bord,
opbonally substhited with 1, 2, or 3 halogen atons . The tenn “C - Cp allery]™” mears an
alkenyl zroup comtaiming 26 cathon atons . Non-linotng examples of allenyd mmchide bata-
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1 3-dieryl etheryl 2-propenyl, 2-methyl-2-propenyl, S-tuateryl 4-perteryl, S-lhexeny, -
hepterrrl, 2-metlerl-1-heptenyl, and 3-deceryl.

The term “alkerrlene™ means adivalent sionap derved fiom a straishtorbanched
chamn lrdrocathon of 2 to 4 cathon atoas arnd cortains atleast ore cath on-cathon doub le
bond. Eepresemtative examples of allenylens inchide, but are not hirmated to, CH=CH- and
-CH.CH=CH-.

The term “allyl” as used herein, mears a satarated, straight or branched hydrocarhon
chan rmdical. In somme instances, the romber of carbon atorns m an alkyl molety 15 mndicated
by the predix “C,-C7, wherein x 15 the mumnom and ¥ 15 the macimmm minber of calbon
atons in the athsttiert. Thos, forexanple, 92,42, 1" wefers to an alkyl substitient
cortairing fromm 1 to & catbon atons and “C,-C; alkl™ wefers to an alkyl substhiert
cortairing from 1 to 3 catbon atons . Eepresentabive exaraples of allorl inchade, but are not
Limmited to, methyl, etlerl, n-propyl, iso-propyl nbutyl sec-butyl iso-butd, tert-butd, 1w
pertyl, sopentyl, reopentyl, nrhexyl, l-methylbutyl, 2-metleelba b, S-methdbaby]l, 5.5
divethylbutyl, 1,1-dumethyrlpeopyd, 12-duvetlerlpropyl, 2.2-durethylpropsd, 1-methylpropyl,
Z-methylpropyl, 1-ethylpropyl, 12,2 mmethylpropyl, S-ethylhescy], 3-methylhesyl, 22
dirmethylpentyl, 2 3-dimethdpertyl, n-heptyl, n-ootyl, enonyl, and n-decyl.

The term “adkylene™ or “allorlerny]™ mears a divalert radical derived from a straight cor
branched, satirated hydiocathon chain, forexanple, of 1 40 10 cath on gons orof'l to &
cathon atomms (C)-Cg alkorleryyl) or of 1 to 4 carhon atons or of 2 to 3 carbon atoens [Ca-C
alklernyl)l. Exanples of allorlene and alkylenyl inchade, it ave not lirmited to, -CH,-, -
ZH,CH,-, -CH,CHCHy, CH,CH,CHLCHy, and -CH 2 CHICH O H .

The term “alormyl’” as used herein, mears a straight or branched chain lypdrocarthon
radical contaring from 2 to 10 cathon atorrs and contatring at least one cathon-cath on triple
bond, optionally substbated with 1, 2, or 3 halogen atoens. The terrm “C,-C; allomw]” mears
an allynyd zroup of 2 to & cathon atons . Eepresentative examples of allosee] inclode, bt ave
not hnated, to acetyleryel, 1-propyrel, 2-propymyd, S-batyd, Z-pentyred, 1-butyroel, and bat-
2 l-vl

The term “avl” as used hereiny, means phenylorabioyehe ard. Thebicyelic anel is
naphthyl or a phenyl firsed to a monocyelic cycloalkyl, or a pherrel flised to a monoeyelic
cvcloalkenyl. Homliritne exarnples of the arnrl gronps mechide diloedroindensd {mdansd),
inderyl, naphtlyl dibordronaphthalenyd, and tetralprdronaphthaleryl. The arvls are attached
to the parent molemilar molety thvoagh any cathon atorn cortained writhin the bioycle nane
systents and canbeunmbs thited or subshbited .

10
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The term “cycloalkyl™ as used herain, wfers to a radical that 15 2 monoewelic cyclic
alkyvl, abicyelic cyeloallyl or aspiro cycloallor]l. 4 norooyclic opcloally 15 2 cabooyche
1K sys tern contamrg three to eizht cathon atomms, =ero hetematorms ard mero donthle bhonds,
le., a C;-Cgoyeloalkyl. Incertain embodimments, a opcloalkyd refers to a moroorchic C-Ca
evcloallyl. Examples of monoeyelie rang s wiems inchade cyelopropyd, eyelchutel
evelopentyd, cyelohesnyl cycloheptyl ard cyelooctd. 4 bicyelic cyeloallsd 15 2 monocyehe
eycloalloy] fised to a monoeyelic cyeloalky]l g, Monooyelic and the bioyelic opcloalld
Zwnips may cortain ore o tero allorlene bridgzes, each comssting of one, tero, theee, or foar
cathon atoens 1n length, ard eachbndgze inls taro non-adjacent cabon atons of the nns
system. Hon-limiting exanples of hicyclic ring systers inchide bicyela[G1 . 1]heptare,
bieyelo[2 2. 1]heptane, bicyelo [2 2. 2loctane, bicyelo[3.2 2 onane, bicyda[3.3. 1] nonane, and
bicyela[d 2.1 nonane, timpela[3.3.] 05 nonane (octahyd -2, S-methanopert alene or
noradarantane’), and tiovela[5 5.1 .15 ]derane (adamantave). & spiwo eyeloalkl is a
monoeychic cycloalloy]l wherein taro substtiernts on the same cathon atoen of the monompche
cyecloallor]l nng together with said carbon atom form a5 ecord monoeywelic eycloallor]l nne.
Monooyelic, the bicyelic, and the spiro cyeloallkyl zroups can be unsabsttated or sabsthated,
and are attached 1o the parent molecular motety throigh anyr substiintable atom contained
within the ring s ystem

The term “cyveloalkerny]™ as used herein, refers to a monooyeclic or abicyclic
hydmocath on ring rmdical. 4 monocyelic cyeloalkenyl has foar-, five-, sie-, severr oreiglht
cathon atomms and zero heteroatons, 1.e, al ~Cp cyeloakeryy]l. The foarmembered nns
systents have one doablebond, the five-or soe-membered nng systems have ore or tro
daable bords, and the seven or eight-membered ring systents have ore, tro, or three doahle
bonds. Eepresertative eramples of monooyelic evcloalkery] groips inchide, bat are not
Lirrated to, cyelobutenyl, cyelopenteryl, cyclohexerwl cyelohepteryyl, and cyelooctery]l. A
bicyelic opcloallernel is 2 monocyelic cyeloallkenyd fised to a monoewelic eycloalloy] sroap,
or a monocyelic oycloalkerry] fised to a moroeyelic cyweloalkenyl sroap. Monooychic or
bicyelic opcloalkerry] ring may cortain ore or tro allorlene bridgzes, each cors sting of one,
taro, or three cathon atons, ard each inlang tero non-adjacent cabon atons of the nne
system. Fepresentative exarples of the bimyelic opeloalkenyl zioips inchade, bt are not
Lirnited to, 4,56, -tetahyd io-3aH-indens, oct ahyd ronaplthaleryl, and 1,6-dilprdro-pentalene.
MMonooyelic and bicyelic eyveloalkenyds canbe atached to the pamnt molemlar molety
thiouzh arye substibatable atoam cortained witlhin the 1ng systems, and canbe urabstated or
subsfihated .
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The term “hala™ or “halogen™ as used herein, means CL Br [ and F.

The term “haloalkyl™ as used herein, mears an alkylzioup, as defined herein, in
which one, taro, three, foar, five or six hadrozen atons are replaced by halogen. The term
“21-Cg haloallod™ means aC-Cy alkyl gronp, as defined herein, mmwlichone, tero, three,
four five, s or seven hydrogen atont are weplaced by halogen, The term 02 ; haloallorl™
means a C-C; alloyl sronp, as defired hewein, mowrhich one, tero, thiee, foar, five, or six
hydmogzen atons are replaced by halogen. Eepresentative examples of haloallor]l imclode bt
are not lirmited to, chloromethyl, 2-fhomwetler]l, 2 2-difhomwetleel, 2,2 2-tfh croethyd,
tifhommethyl, difhiowmethyl, pentafhicroethyl, 4-chlowbatyl 2-chloro-S-fhomopentyd,
trifhomhatd, tifhicropopyl, 2,2.5,5 5-pertathoropopyl, and 225,544 4-
heptafhirobuty.

The term “heterooyele™ or “heteroowelic™ & used herein, mearts a rmdicalofa
monocyclic heterooycle, a bicyelic heterocyele, and a spiro heterooycle. 4 mormooyelic
heterooyele 15 athiee-, four, five-, sii-, seven-, or eight-menbered cathocyelic nng also
cortatting at least one heteroaom indeperndently selected from the groap consistng of O, H,
and 5. A4 three- or fmarmembered ring cortains sero orore doible hond, and ore
heteroatom selected from the groap consisting of O, M, and 5. When tero O atons ororne O
atom ard ore 5 atoen are presert in a heterooyelic ring, then the taro O atoms or one O atom
and one 5 atom are notborded directly to each other. 4 fve-mentbered nng contans =emw ar
one doublebond and one, tero, or tlree heternatorns selected from the zroup comsis ing of O,
H, md 5. Exanples of five-membered heterocyclic ings mmcliude those contarng in the
g 1O 15 1 M2, 3,15 andl M, 15, and 2,10 ard I M, orl Crand 2H.
Examples of S-menbered heteroopelic zroaps inchide tetralordrofirarey], dileedrofiansyd,
tetralprdrothiererl, didprdvothieryl, inndazohdingd, ceazahidiry], imudamoliveel, 1soxamolidinggd,
pyrolidinyl, 2-pyrolieel, and 3-pyrrolizod. A spe-menberd ang contains mero, ome, or taro
daable bords ard ore, taro, or tlres heteroatons selected fromm the sronp consising of O, M,
and 5. Examples of st-ment ered heterocyelic nngs inchide thos e comtanuns mn the ings: 1
020,15, 25, 1M, 2, 3,15, 10, and 1M, 15 ard 1 M1 Samd 2,15 axd 1 ;15
and 20, 1 Qad 1N, and 10 ard 2N, Exangles of &-nenbered heterooywelic zroups
mehide tetralprdropyranyl, digrdropyrareyl, dicsarer], 1 5-dioceolanyd, 1,4-dithnanyd,
hezxalgrdropynmidine, morpholingd, piperazingd, pipendinyl, 2H-pyraryl, 4H-pyranyl,
pyrazolidivy], pyrazolingd, 1,25 A-tetralyrdropymid iyl tetrabordrathiopyraryl, 1,1-dioo-
hesaloedro-1-thiopyrarel, 1,1-dioso-1 W thiomorpholing], thicmorphelingl, thineand, and
bitliand. Seven and eizlt-membered rings conkins zew, ore, taro, or thres dashle honds
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and one, taro, or three heteroatoens selected fiom the group corsstng of O, M, and 5.
Fepresentative examples of monocyclic heterooycles inchade, but are not lnmited o,
azetidingd, ameparer], amridingd, diazepanyd, 1.53-dioecareyl, 1 5-dimcolanyd, 1,5-dittualarmy],

1 S-dithuanyl, inndamolingl, inodamolidireyl, 1s othiazolingd, sothiamolid el 15 cocamolivyl,
1soxazohdingd, morpholivyl, ceadiamolingd, cecadiamolidiree], cecamoliver], oxamolidingd,
oxetaryl, piperamivyl, pipendingl, prranyl, prramcliwl, pyrazolidugl, prrrcling,
pyrrobdinyl, tetrahyd rofaranyl, tetralyrdropymdingd, tetrahyd ropyranyl, tetrahyd rothienyd,
thiadiamalinyl, thiad1amchd oyl thiasmoling, hiasahdugd, thomorpholuel, fucpyraryl, and
titlnanyl. Thebicyelic heterooyecle 15 a mornocyelic heterooyele fiased to aphenyl sroup, ora
monoeyclic heterooyele firsed to a mornocyelic opcloalkyl, or a monocyrclic heterooyele flised
to a monocyehe cyeloalkeryl or a monoeyelic heterooycle filsed to a monoorclic
heterommele. Repmsentabve examples ofbioyelic hetemoyrles inehade, bt are not lirnited to,
1 3-bereodioxolyl, benmopyrrany, benzothicpyranyl 2, 53-dihod wwbenzofiirare], 2 5-

dilprdrch ermotlneryl, 2, 3-dihyd vo- 1H-11d olyl, dibedross candol-2-vL, iscandaliyl, 5,4-
dibgrdrons oquinolin-201 H)-¢l, 254,86 tetrahyrdro- 1H-pynd o[ 2-a]pyrrazan-2-vl,
heszalppdropyrano [3,4-b] [ 4]osazin 1{ 5H)-%.  The monocyelic heterooyele and the b ey lic
heterommcle may contain one or taro allorlere brdgzes or an alkerlere brdze, or moa e
theweof earh comsisting of ro more than four carbon atorns and each linlang taro non adjacent
atons of the nng system Examples of sachbridzed heterooeels inchide, but arve not hinated
to, azabicyelo[2 2.1 Theptyl (inchding 2-zzabieyela[2 2 1 Jhept-2-7]), B-azabicyela[3.2.1 oot
27l octalredro-2 Sepoorpentalene, hexahwdio-2 B2 S-methano opcloperta[5]faran,
hexalprdro-1 21 4-methanceyclopentafeJfaran, aza-admantane

[ l-azatiryela[3.3.1 13" decane]), ard cora-ad amartane ( 2oxatiorela[35.1.15 " decans). 4
spiro heterocyele 15 a monocyehic heterooyck wherein taro substtients on the same cathon
atom of the monooyelic heterooyele nne togetherwrith sa1d cath on atom form a second nne
system selected from a monooyelic cycloallorl a bicyelic cyeloallor]l, a rmonocychic
heterooyele, or a bioyelic heterooyele. Exanples of spuo heterocyrele immchade, but not lixnited
to, B-azaspiwo[2.5]oct-6-vL, 17H, 4H-spwo[1,5-bermodiorane-2, 4 -piperadin]-1 -vL, 1'H, SH-
spiro[2benzofiaran-1,4 -pipendin}-17-v1, and 1 4-dioxa-S-azas poro[4. 5 Hec-E-7]1, The
monoeyclic, the bioyelic, and the spim hetemeyeles canbennmbs itated or substtited . The
monooyclic, the bimpelic and the spiro heterooyeles are comected to the parent molemalar
motety thraizh any cathon atom or awy mbrogen atom cortained within the nng systems.

The mtrogen and sulfir heteroatons n the heteronyole nngs may ophonally be cxidized (e .2
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1,1-diozad otetrahpdrothiernyl, 1 2-dicendo-1, 2-tlnamalidingd, 1,1 -dicecidotluomorpholigl))
and the mbrogen atons may ophonallybe quartenuzed.

The term “VCg-42 g heterocywele™ or “Cy-C g heteromeelic™ as used herein, means a4, 5, or
& menbemwd monocyelic hetemeyrle & defired harein above, Hon-limmiting examples of Ca-
Cg heterooyole inchide azetidireel, pyrolidingy], tetrabyedrofiarareye], tetraloedropyrareel,
piperaziyl piperidingd, ard moepholingl.

The term “heteroary]™ as used herin, mearws a morocyehe heteroaryl and a bicyeclhic
heteroaryl, The monooychic heteroaryl 15 a five- or so-menbered monooyclic e, The fve-
menbered rng cortains tero doable bonds, The five membered nng may contan one
heteroatom selected from O or 5; or one, tero, tlree, or foar nitogen ators and optonally
ore cxvgenor one sulfir atom The sie-membered ring comtains three doable bonds and one,
tero, thiee or four mbrogen atomms. Eepresertatve exarnples of monosyche heteroanyl
mchide, but are not hnoted to, fararyl innd 2zl soxazolyl 1sothiamolyl oxadiz=olyd, 1,5-
oxazolyl, prrdueyl, prrdazigyl, prrudingd, prramnyl, prazoelyl, prvolyl, tebamclyl,
thiadiamalyl, 1,53 thuazolyl, thienyl, mazolyl, and tnasnmgyl. The bicyelic heteroary] comsists of
a monocyelic heteroaryd fiased to a phend, or a monceyelic heteroary fised to a monoeyelic
eycloalkyl, or a monoeyelie hetercary fissed to a monooyolic cycloallkenyl, or a monooyclic
heteroaryl fised to a rmorocyelic heternaryl, or a monocyelic heteroaryl fiised toa
monocyclic heterooycle. Fepmsentative examples of bicyelic hetemary]l sroaps include, at
are not limited to, benzofiraryl, bermothiery]l bereoxamolyl bermrmidamolyl,
bermmiadiamolyl, phthalazryl 2 6-dihd o prrrrolo [3,4-c pyrazol- 54 H-dl, 6, 7-diloedro-
pyrazolofl S-alpyrazne S4H)- v, 6, 7-dihydro- 1, 3 benscthnamlyl, mudaza[l, 2-alpyid eyl
indazalyl irdolyl isoindolyl, isoquinolingd, naplthyridingd, prridoinid 2=0lyd, quinolineel
24 8, T-tetrahym ro- SH-pyramol o4, 5-c ]Jpyndine 5-vL, thiamlo[5.4-5 Jpynd v 2-vL, thiasola[5 4-
dlpyrinudin-2-¢l and 5,67 Stetalydioquinolin 5yl The monocywelie and bicyelie
heteroaryl zroips canbe subs thited orursubs thited and are comected to the parernt
molecular modety thioazh arpy substibata le cabon atom or any substatahle mbrogen atorm
cortained witlin the nng systens . The mbrogen atoen in the heteroary]l nines may ophonally
beoxadized ard may optonallybe quartenuzed.

The term “hetematom™ = used herein, means a mbrogen, oxorger, and mlfir

The term “oxo™ as used hewein, mears a =0 groap.

If a moletris desorbed as “Subshbited™, 2 ronhydmogen radical 15 n the place of
hydwogen radical of aryr substbitadle atom of the motety. Thas, forexample, asubs thited
heterooypele moiety 15 a heterooyrle molety mwhich atleast ore non-lordrogen radical 1s n
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the place of a Ivdrogen radical on the heterocyele. Tt should be wcogim=d that it there ae
more than ore substhiton on a molety, each non-lyrdrozen radical mavbe idenbeal cr
different funless otherarise stated).

If a molety s desorbed as being “optonally smabsttated,” the molety may be either (1]
not substhated or(2) sibsttited. Ifa molety 15 desonbed as being optionally sub sttated warith
up to a parboular manber of ron-lordrogen radicals, that molety may be aither (1) ot
substtated | or (27 ;mubsttated byup to that patoular mnber of ron-lpd ogen radicals orby
up to the maanmm mnber of atbsthitable positorns onthe motety, wlucheveris less. Thas,
for example, if' a motety 15 described as a hetercaryl ophonally substtated withup to 3 non-
hydmozen radicals, then any heteroarylwarith less than 3 auhstititable positorns would be
ophonally substhited byup to only & many o lyrdrogen ralicals as the hetercard has
substitatab le posibons. To dhistrate, tetramolyl (erkich has only ore sub sthatable posibon)
wonld be optionally sub sthated withup to ore non-lydrogen radical. To ilhstrate fiarther, 1f
an armirno mtrogen 15 described & being optonally substtated withup to 2 non-lordrozen
radicals, then a primary amine mbrogenwrill be optonally subs thated wrth up to 2 none
hydmozen radicals, whereas a secord ary amino nitrogenwrill be optionally subs tihated writh up
to only 1 rorelvrdmogen radical.

The ternts “teat™, “Beabtng™, and “beathent” wferto amethod of alleviabting or
abmgating adisease ardfor its attendant syrptons .

The terns “prevent”, “preventng™, and “preventon” refer to a method of preventing
the omset of a disease ardfor its atterd ant syrptormns or barnng a subject froen acquirine a
disease, &z used herein “prevent”, “preventng™ and “prevention” als o nehide delavine the
omset of a disease ardfor its atterdant synptoms and reducing a subject's risk of acquinne a
disease.

The phiase “thermpartically effectve arnoont”™ mears an arnoaxt of a comnpound, ora
pharmacentically acceptable 5 alt thereof, sufficiernt to prevernt the developrent of or to
alleviate to sorme extent one or more of the symptomns of the corditon cr disoderbang
treated when ad nonistered alone or in cormmunctonwrith another phamacentheal azert or
treatirert in a parboalar subject or subject population For escanple 1 a lmman or other
manmnal, a therapeutically effactve amoarnt canbe determnuned expermentally in a labomtory
ot clinical seting, or maybe the amoant required by the ;idelines of the Tmted 5tates Food
and Dmg Adnumistation, or eqaivalent forelzn agency, for the parboular disease and subject
being treated.
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The term “snibject”™ 5 defmed herein to mfer to arumals ;ach as manvmals, ichading,
but rot hnoted to, primates (e.z ., lnmans), cowrs, sheep, goats, horses, dogs, cats, mbbits,
rats, muce and the like. Inpefered embodiments, the sthject 15 alnman
b. Conpoirds

Conponds of the imvention hare the general fommla (1) as descrbed dowe.

Partirular wahies of variable zioups in compounds of forrmala (1) ave as followrs. Such
vahies may be used whemwe appropriate with arye of the other vahies, defimthors, clames or
embodiments defined heranbefore or heremafter.

In certain embodiments of fommla (10, ' is ¥ or CH.

In certain embodiments, ¥' is H.

In certain embodiments, ¥' is CH.

In certain ewbodimnents of fopla (10, B! is €Dy, C -C, alkyl or C,-C; halaallyl.

In cettain embodiments, B' is C,-C; alkwl. Insome sichenbodivents, B! is metlorl.

In certain embodiments of formmla (10, B* s H ar C-C; allorl.

In certain embodiments, B 5 H cr methyl.

In certain embodiments, B is H.

In certain embodiments, B is C4C; alkyl. Inscme mchenbodiments, ' is matlyl.

In certain embodimerts of farrmla (1), ¥ is ¥ ar CE

In certain embodiments, ¥ is .

In certain embodiments, ¥4 is CRS.

In certain embodimerts of formla (1), B is H, -CH, 42 allorl, ©4-Cy alkeryl, O
Cy allyraeyl, halogen, C-Cy; haloallyl, -C(O0R®, -C(O)0R™, C(OIHE®E", -5(0R™,
S0 RR SO HEER™, ar G whersin the C-C; allewl, Cu-Cy alkensd, and - Cy allormyl
are each ndependentlyursabs itated or ;abs tated with 1 or 2 mabsttaernts mdeperdently
selected finm the group consisting of 3, -CH, -C(OE® CIO0OR ™, -C(OHESRR,
SO RPN RS R, -S(00R =, S(0LRS, S0, NEYR*™, OR*, -OC(OE™, -NE*R™>,
N{ECOONE™, HE®1S0R®, HIR*C(00R™ HE=ICINE®RER™, Hi(E*YS ONR* R >
and H{F*C(HER R =0 R

In certain embodiments, B is H, -CH, <C(00R™, SZ(000F™, -C(0HE R ar -2
alkyl wherein the C-Cg alkyl is optionally substitated writh a subs itient s elected from the
gionp cowisting of 5, HEPE™, HE*™C00E™, HIE*S 0.R™, HiR®CoioR™,
HiECIONEPR®, and (B ECLNE®R* | Insome mch ambodimernts, the 3! gronp is
ophonally substhited heterooyale. Insome suchembodirents, the C, 42, allorl 15 substbated
witha G' z1ip, whewrin the ' zroup is piperidingd, pipetazing, or morpholivgl, each of
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which 15 optonally sabstbited with 1 or 21C,-C; alkd. Insome smach enb odivents, the C,-
g alkyl is aoh stitated with a G' gwoup, wherein the &' group is piperazing or morphalingd,
each of wlich is optionally sobstbated with 1 or 3 C-Cy allorl.

In certain embodiments, B is H, -C(OHE*R*™, CH, orC)-Cg alkd wiich is
substitated with 23! groap. Inscmme mch enb odiments, the 405 allor] is mabstituted with a
&' zronp, wherin the G' zwoup is an opticmally sabstibited Ca-Cp heteroyele. Insome smch
enbodinents, the ©-Cg alkyl is subs titated with a'G' groap, wherin the G' group is
piperidinyl, piper=nyl, or morpholinel, each of wlich is optonally substtated with 1 or 2
iy -Cg alkol.

In cettain ewbodiments, B is H, -C000R ™, ar -COOHE®RE™. Insome smch
enbodinents, B is G'. Insame such emwbodiments, B is G'wherein ' is aptionally
substitated hetermoyele. Insome suchenbodiments, B* is 3! wheren ' is piperidiagd,
piperamiyl or morpholing, each ofvwhich is optonally sabs thated with 1 cr 2 C,-C; allyl.
Insome such enbodiments, B* is G' wherein G' is piperazing, optionally sahs titated with 1
or 20 -Cg allorl,

In cettain ewbodiments, B is H cr -C0OINEPR*®. Insame such embodiments, B
and F® aw sach indeperdently H ar C,-Cg alkyl.

In certain embodimerts, B is H.

In cettain embodiments, B s C(OIHE*R*. Insome mch enbodiments, B® and B*
are each independently H or C-C; allorl.

In certain embodiments, B is G'. In same such embodimerts, G' is aptionally
subs titated monooyelic heteroaryl. Insome sich enbodiments, 5! is optionally sabstitated
prrazolyl. Insome such ewbodiments, G is pyrazaly] abstitated with 1 or 2C -C; allyl.

In certain embodiments of fopmla (13, T4 is C000, 5007,, or CRIES.

In certain embhodments, T is C07.

In cettain embodments, ¥ is 5007,

In certain embodments, ¥* is CRRS.

In certain embodiments of forrmla (1, B is H, deuterimm, ©,-Cg alkyl, halogen, or
i21-Cg haloalksd.

In cettain ewbhodmerts, B is H or deuteriom.

In certain embodments, B is H.

In certain embodimnents of formla (10, BF is H, deuteriom, ) -Cy alkewl, Co-Cy alkerrl,
240y allynedd, haloger, C,-C; haloalkyl, (0™ JCn0R™, -CiOHE R, 8 (09R™
S50, E SO MERE™ ar G wherein the ©-C5 allel, C,-C; alkendl, and © -C; allopnel
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are each independentlyursubstitated or ;mubs thited with 1 or 2 mabsttuerts mdeperd ently
selected fiom the group comsisting of G, -CH, -C(00E™, -COON0R™, -2 0HE R
SOOI RPN RS R SSO0R ™, S(0ER™ -S000.HERRE, OR®, -O0(0E™, HER
HiE*CioE™, HiE*soR™, HiE I ioR™ NME®ICIONE®E™ NS O0.HE R ™,
and HE™1C(NE R " =HE* F*

In certain embodiments, B 15 H, denteriam, ©-Cg kvl Cy-Cy alkernrl Co-Cy
allorreel, 0 -Cg haloalkyl, -CO0E™, -COI0F™, ar G, wherein the © =05 alkyl, C-Cg
alkenyl, ard CCy allorrel are each ndeperdertlyursubstbated or substtated with 1 or 2
subs titents indeperdently selacted from the gronp cowisting of G, -COONE™, -C(O0OR™,
SUOHEER, SINETNERR®, -OR®, -OC00R™, HEMR®, HiR™CnR®,
HiE*™50, B HE®CIo0R™, RSO HE®R ™, ad HiRT R O, HET R

In certain embodiments, B is C,-C; alkenyd optionally sub stitated with a G' group, or
E* is H, denterimm, C -Cy dlorl, -CO0IR ™, -C00I0E™, ar G wherein the C,-C; alk is
unmihs titated or substibited with a substibent selected from the gronp comwis ting of ',
SCUCAR™, -C(O0ERe, COIHETRT, -0 RN R R, OF OCiEN, MR AR
and HiE 10 HE R = =HE* R

In certain embodiments, B is H, denteriom, or C-Cg alkd optionally sih stitated with
a sabstitiert selected fiom the grup comsisting of C0I0F™ and ORE™. In some such
b odiments, B is )40 alloyl.

In certain embodiments, B is H.

In certain embodiments of forrula (13, BY is H, C -Cy allorl, ©y-Cy alkeryl, C -y
alkynd, halogen, ©,-Cg haloallorl, -C0CIE, -CiC0R™, -COOE™RSE 500,k
SO0 ME™R™, ar 5% wherein the C -0y allorl, © 4Oy alkeryl, and 04-Cy alkymd ar each
independentlyurmibs ttoted or subs thated writh 1 cr 2 ;subs bherts indeperdently selectad
finan the group consisting of G2, -CH, -C(OR™, -C(O0OR™, -C(ONHESRSS
SC{CR RN RS RS SO0R™, S(0RR™ -S(00.NREER, JOR®, -0C(0E™, _HERE,
MRS CC0IRS, MR ®)S OGRS, MRS (00 R™, ME® O HE® RS i R™5 O, NE™R =
and H(F® ) MR SRI% = RO Rie

In certain embaodinents, B is H, C-Cg alkorl, Co-Cy alkerrl, -C000R™, -COOT0R™,
SO R®R S000R™, ar GF wherein the © -Cg allor] and the Ca-Cy alkeryl ave each
independentlyurmibs ttoted or subs thated writh 1 cr 2 ;subs bherts indeperdently selectad
finan the group consisting of G°, -CH, -C(O0OR™, NE®RS E®C(0R™, MRS 0.R™)
HiE™CiOoR™ NiRE™ S (0N EERE and HE®™S O NE PR
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In cettain embodimerts, BY is H, C -Cy allorl, -COOR™, -CLON0ERES, Z (0 HESRS,
SS000E ar G wherein the ©)-Cg alkyl is unsabstitated or subs fibated with a sabs titent
selected fiom the group com isting of G° and C(COR,

In certain embodiments, B is 42(00NR™, 1090 -COOHE™R™ G* ar C)-C
alkd which is nmsub st ted or substitated with a 3° zioup. In certain ervbodimerds, B is
G crursubstibated ©-Cy allorl.

In certain embodiments, B is Z(00R™, Insome mchenbodiments, B is ©-Cy
alkl.

In certain embodiments, B® 15 G° or -2y alkyl which is unsabstibated cr sbstitated
witha G graap. Insome such enbodiments, B is optionally subs titated aryl optionally
subs thated heteroaryl, ophonally substtited heterooyele, cr optionally sabs thated cyeloallorl,
ar Y is 2,42 alkod wlich is ursubstibated cr athstitated with a aih stitnert selected fiom the
gwnp comsstng of heteraryl cyeloallyd, and heterooyrele, each ofwlich 1= optionally
substitated. Insome sachembodiments, BY is optionally sabs titated ard, apionally
subs titated heternaryl, or optionally substitated cyelodlyl, or Y is C-Cg alkd which is
umsubs thited or substbated with a substitent selected from the gronp comsis ing of
cycloalkyl ard hetermeyele, each ofwrluch 15 ophonally sabsttated. Insome such
enbodiments, B & phenyl, pyridingl, pyrimidingd, prrasingd, pynid asivy], indamalyl,
evelohexyl, tetahydmofimndd, tebahwd iwpyrand, proohding, pipend el or azepanyd, each
ofwlich is optionally sabstituted; or BS is C-Cg alkyd wiich is msubstibated or soh stitated
witha G' gionp whersin the G' group is opelopopyl, cyeloheyl, prolidingl, pipending,
morpholingyl, tetahyd wofaranyl, tetrahedropyraryl 1, 3 diceclyl or pyrazolyl each of wrluch
is optiorally substitated. Insome mehenbodinents, % is aptionally sub stitated phensd,
aptionally sub stitated prrdirgl or optionally substitated cvelobesyl; cr RS s -0, allorl
which 15 unsubsttited or substbated with a subs thient selected from the groap comsishing of
evelopropyl and tetrahyd rofiraree]l, each of wrlich is ophonally substtated. Inscene such
embodirrents, sa1d optonal sabstients are 1irdeperderntly selected from the sronp consisting
ot halogen, -0(C,-C; allarl), -00C,-C; haloalleyd), -HUHZ0)00C -Cs allorl), ©-C ;5 allerl, and
Z1-C; haloallkyl, In soeme such embodimerts, sa1d ophonal sabsttierts are halogen Insone
sich enb odirrents, said halogenis F or Cl

In certain embodiments of fommla (10, 4' s CREY ar Mo 4% s SR ar M, 4% 15 C(REY)
or M ard 47 is C(R'Y) cr M wherein zero, cme, cr proofd', 4% 4% and 4% are M.

Incertain ewbodiments, &' s CEY, 4% ORE®, 4% CEY, and 4% CE'™.
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In certain embodiments, ore of &', 4% 4% and 4% 15 M. In scme such embodimerts,
&' i HoAaY s CRD, 4% s C(RM, and 47 5 SER'™.

In certain embodimerts, toro of &', 4%, 4% and 4% are H. Insome such enb odiments,
A WA CRF, A% 4 M ad 474 SR

Incertain embodiments, &' is CEY, 4% RS, 45 CERY, and 475 SR 0r s’
is M, A% CiR™, 4% s CIE™)and A% SR ord' 15 M, 4% 45 C(R®), 4% 45 M, and A% 55
IR,

In certain embodiments of forrla (10, FY, B2, and B, are each independently H, © -
Cy allyrl, CorCy alkenyl, Co-Cy alloryl, halogen, C-Cy haloalkyl, -CH, HO,, -OR™,
SOCUR™, QS NRER, SR, S50, RY, S (0 HRERY, SCOR Y, -COC0RY,
SCIONERR™ CHEMRT CMIE™ICIOER™, HIES (0, E -HER SIS0 R,
SHEMICIONESE™ SRS (O NEREY G (0 -2, allorlenylkCH, 12,2,
alkedarme OB, (0,42 4 allorleanelHOCIOIET, <, 2 allorlere-OCICINENR™, (10,2
alkylerl)-S(0WR™, -[C)C alkplery])-S (O)HEMR™, 4)-Cy alklernsd)-C(CIR™, < -Cy
alledere [ -CiCIORY, (0 -Cs allrlenl)-COHEEE™, 410)-Co alkdenyl)-HE¥E™, -(C) 42
alledery D) HER™HCIOOR™, £10)-Cy alkdenyd)-HIRT 6 (00R ™, <12, Cy
alledery D) HER™HC000ER ™), «2)-Cy alkdand)-HE I IIHER™, £C)-Cy
alk ey D) MBS (ORNEYE™, C)-C allkfanyd) SN, or -2 -Cs allodend)-G

In cettain ewmbodiments, B is H, halogen, -CH, C,<C ; allrl, cr optionally substibated
eyclopropyl.

In certain embodiments, B 15 H, halogen, C -C; allkyl, or optionally sub stitated
cyvclopropyl. In some such embodimerts, the cydopropylis optonally substtated writh 1, 2,
3,4, 0r SE® gronps, wherein E™ is © -2, allorl halogen, or S -2 ; haloalkd.

In certain embodiments, B is H cr halogen Insome mchenbodiments, the halogen
15 ForC]l. Insome suchembodiments, the halogenis F.

In cettain embaodinents, B is H, C-Cg alkorl, halogen, ©,-Cg haloalkyd, -CH,
optiorally sub st ted heterayele, < (OIHEMR™, {C)-Cg alkferyl)-HEME™, (2 -Cy
alkAery])-HiETHCI0IR™, £C)-Cp alkdenyd)-HETE (C0E™, £C-Cy
allederye D) -HER™HICOOE™Y, «(C)-Cy alkdend)-HE™ICIIHER™, {C)-Cy
alledere D) HER™S (0 HEE™, ar 4C)-C alkodenyd)5* whersin G* is optionally
subs tihated hetermowele.

In certain embodiments, B is H.

In cettain embodiments, B is H, C -C; alkorl, halogen, ©,-C; haloalkyl, -CH,
SR, SO, HE SR JCiOINEPE™ SNEVRET SMETCIOER™, HETIS00,E,
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SHER™ICIO0(R™), HEHCIOINEPR™, -HE™S(0L,HEPR™, (2,2, allorleryl)-C N,
~(4C14C s alkylergD)-S0NER, -(C1-C s allopleryr D3 (0RNETR™, 4C)1-Co
alkederl-CCHEMR™, (00425 allodernyD-HE R, -0 -5 alkowrlend)-HE™IC000ERS,
(0 -Cs allorlermr IR HCR™S(00.E™, ~0C-Cs allodenyd)-HR™ 9 (00E™), 410 1-Ca
allederyl)-HIETHICOINETE™, ar -(C -Cs allprlermylF FMEE™5 (O MR R™.

In cettain ewhodimerts, B* is H, C-Cy allorl halogen, -5 (ORE, 500 NE™E™,
-HEME™ -H(EM™S(0RE™, (2 -Cg allorleroelFCH, or {1042 alloplere D15 00 R™

In certain embodinents, B is H, C-Cg alkyl haogen, -S(0%E, -S(0.HE™E™,
-HEPR™, -HEMS(00,E™, or-(C -0y alleylernd)-5(00.E™' . Inscome such enb odiments, BT,
E™ and B™ at each oconnence, ae each independently H cr C -0 allorl, and B™ s C)-C5
alkd. Insome mchenbodiments, BY and B™ aw 2,-C; alkyl, and B™ and B™ are
hydogzen.

In cettain embodimerts, B is halogen, -NEPE™ -M(E™HIC(0IE™, HE™S(0LE™,
or -(C -2y allopleny L5 (00, R

In certain embodiments, B 15 halogen, -FE ™15 (0., ar 4C,-Cg
alkderyl)-5(01E™ . Insome sachenbodiments, B™ and B™ aw C-Cgalkd, and B™ 5 H.
Insome such enbodiments, the halogenis F. Insome machenbodiments, BY and BE™ ae
sach irdependently methid or ethyl, and B™ is H.

In cettain embodiments, B 15 -(CHa -5 (0LE™ . Insome suchenb odinerts, B is
C)-Cg alkd. In some such embodiments, BT is metlorl.

In certain embodiments of formla (10, B' i H, C,-C; alkyl, halogen, C,-C;
haloalkyl, cr —CH.

In certain ewbodiments, B'"is H, C,-C; alkyl, or halogen

In certain embodiments, B'"is H.

Varims embodiments of substitnents B B RS 7L 70 75 41 4% 4% and 47 hawe
been dismissed showve. These substhients embodiments canbe conbined to fonn varons
emtbodirrents of compounds of forrmla (1) Al enb odiverts of conponnds of formmla (1),
formed by conbimng the substitierd embodirments disoussed above are witlin the scope of
Apphcant’s mvention, and some s tative enb odirrents of the compounds of formmla (1D
are provided beloar
Incerain embodiments,

¥'is CH;

Tiis CRS:and

This CRIR
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Incertain embodiments,
T!is CH;
Tiis CRE:
T CRIE® amd
B is H, -CH, “C(00E™ -CiOOR™, SR 2R ar C-Cp alloyl whetein the © -5
alkyl 1s ophonally sabs ihated with a ;ubs ihaent s elected from the zronp consisting of
G -NEMRE, HiE™CronR®, HE™E O™, HiRMCOoR®, Nk 0HE R>
and HiE®6 O HE*RS

Insome farther embodimerts, &' s CEY, 4% (RS, 4% 45 CREY, and 4% 15 CR"™),0r 4
5 H, 4% QRS 4% CRY, and 873 CR™ord' 5 M, 4% CREY, 4% s M, and
4% CER"Y.

Insome farther ewbhodimerts, 4" is RN, 4% GRS, 4% 45 CiRY, and 4% is SR

Insome farther embodimerts, 4' s H, 4% 5 C(RY, 4% &5 C(FE™), and 4% 5 O(R'Y.

Insome farther enbodimerts, 4'is H, 4% 5 CREH, 4° s H, and 4% 1 C(R'™.

Incerain embodiments,
' CH;
Tiis CRE,
Ttis CRIES,
F? is H cr denterpom; and
FF is H, dentertam, ©,-Cy alkod, -y alkeryel, Cu-Cy alloymyd, ©,-C haloallorl,
SO0OR™, -COOYOR™, ar G whevein the C,-Cg alkod, Cy-Cg alkeryl, and Cy42,
allorree] ate each indeperd ertly unsib st ted or substtted with 1 or 2 substbients
independently selected fiom the group corsisting of &', SCONE™, S(ONOE™,
SO EFRT _COONE I NERRE™, OR®, -0CiR ™, -NE™® R, HiR™CioR™,
MR85 0uB™ HE®C00R™, HETCIOINERR, and H(R™E O HETR™,
Insome farther embodimerts, 4' s CEY, 4% O(FEY, 4% 5 CREY, and 4% 15 CR"");0r 4
s M, 4% O(R™, A% 5 CR™, and 4% 5 CR™ord' 5 M, 4% s CREY, 4° 5 H, and
Ais CE™.
Insome farther ervbodimerts, &' 35 CRY, 4% C(RY, 4% 1 SR, and 471 SR™.
Insome farther ervbodimerts, &' 35 M, 4% 1 SR, 4% 35 Q(R*L and 47 15 QRS
Insome farther ervbodimerts, &' 5 H, 4% CBE®, 4% 5 W, and 471 O(R'Y).
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In certain embodiments,
T'is CH,
Tiis ORF,
T CRIE® and
B is H, C-Cg alkyl Co-Cg alkeryl -C(OR™, -C(O0R™, SO NEERE _S(0LE™
or G whewrin the C-Cy allorl and the - Cy alkernr] ate each ivd eperd axtly
urmbs thated or mbsttited with 1 or 2 ;abs thients ndeperndently selected fomm the
group cowsisting of 37, CH, -C(ONOR™, MEMRS HE™C (00R™, HiE™5 0.k,
HiE™CHooR™, HiE™ 2 (N E™R™, and HiR™5 0 MESRE
Insome farther embodimerts, &' s CEY, 4% (RS, 4% 45 CREY, and 4% 15 CR"™),0r 4
5 H, 4% QRS 4% CRY, and 873 CR™ord' 5 M, 4% CREY, 4% s M, and
4% CER"Y.
Insome farther ewbhodimerts, 4" is RN, 4% GRS, 4% 45 CiRY, and 4% is SR
Insome farther embodimerts, 4' s H, 4% 5 C(RY, 4% &5 C(FE™), and 4% 5 O(R'Y.
Insome farther enbodimerts, 4'is H, 4% 5 CREH, 4° s H, and 4% 1 C(R'™.

Incerain embodiments,
' CH;
Tiis CRE,
Tiis CRIR, and
B is H, C-Cy alkyl, halogen, ©,-; haloalkd, CH, -5{ 0L, -5, NEEE™,
SRR CHESR™, -HE™iC R ™, -HE™S 000 R, -HE ™00 E™,
-HEFICIONER™, -HEE(01NE™R™, -(C - Cy alkylenyl)-3000,E", 412,-Cy
allorlarerd)-5 (O HEE, 22, -0, akylend)-CiOHESR™, £1C,-C,
alleyleny])-HE™R™, -[C,-Cy alkyled)-HE™ICO0ET, -(C -Cy
allorlermel)-HU RS (0 RET, 0 1-Cy alleylanyd)-HE ™ 0C(0IOCR™), 40 -Cy
allrlerme )M RPN ERE™  or -0 -Cg alkoplery I H(E ™15 (00, HER ™.
Insome farther embodimerts, 4' s CEY, 4% O(FEY, 4% 5 CREY, and 4% 15 CR"");0r 4
s M, 4% O(R™, A% 5 CR™, and 4% 5 CR™ord' 5 M, 4% s CREY, 4° 5 H, and
Ais CE™.
Insome farther ervbodimerts, &' 35 CRY, 4% C(RY, 4% 1 SR, and 471 SR™.
Insome farther ervbodimerts, &' 35 M, 4% 1 SR, 4% 35 Q(R*L and 47 15 QRS
Insome farther ervbodimerts, &' 5 H, 4% CBE®, 4% 5 W, and 471 O(R'Y).
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In certain embodiments,

T'is CH,

Tiis ORF,

T CRIE® and

' CEY, A S OEN, A s CEY, and 4% SR ar

A'is F A% CRM, 4% s C(B™, and 4% 15 O(R'; ar

AV H, A% CRY, 4% s M, and 4745 C(R'™).
Insome farther embodimerts, 4' s CRY, 4% s O(ES, 4% 15 CiREY, and 4% s CER™.
Insome farther embodimerts, 4' s H, 4% 5 C(REH, 4% &5 SR, and 4% 5 (R,
Insome farther enhodimerts, 4' s H, 4% 55 CFREH, 4% s H, and 4% 15 C(R'™.

Incerain embodiments,
E'is C,42; alkyl,
R H,
T'is CH,
Tiis CR* and
Tis CRIRS.
Insome farther embodiments, B! is methyd.

In certain embodiments,
R i 2,425 allyl,
E'is H,
T'is CH;
Tiis CRE:
T CRIES,
E? is H cr denterpom; and
E* 15 C4Cj alkenyd optionally substitated witha G' group, cor B 15 H, denteriam, C)-
Cg alloyl -C00R™, -C(0I0R™, ar G wherein the C -Cy allorl is nnsh stitated ar
aubs tibated writh a substibient selected fiom the groap consisting of ', -C(O'R™,
SCOOOR™, SCIOINEPR OO RPN HRE AR, QR OC0REM, SHEPR and
Hi O HE R = = NR®R™

Insome farther ervbodimerts, B is methyd.
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Insome farther embodimerts, 4' s CEY, 4% O(F, 4% 5 CREY, and 4% 15 CR");0r 4
s M, 4% O(R™, A% 5 CR™, and 4% 5 CR™ord' 5 M, 4% s CREY, 4° 5 H, and
Ais QR
Insome farther ervbodimerts, &' 35 CRY, 4% C(RY, 4% 1 SR, and 471 SR™.
5 Insome farthererbodimerts, &' 35 M, 4% 1 C(FE®), 4% 15 QR and 47 35 QRS
Insome farther ewhodimerts, 4" is M, 4% 5 RS, 4% s H, and 4% 15 C(R'™).

Incertain embodiments,
R is C)42 5 alkyl,
10 R is H;
¥'is CH;
Tiis CRE:
Tis CR'RT; and
B is H, -C(0R®, or -ClOH BRI
15  Insone fartherembodiments, &' s CERY, 4% CFER, 4% 5 CERY, and 4% s CR"™)0r 4’
s M, 4% O(R™), A% 15 CR™, and 475 CR™ord' 5 M, 4% 5 SRS, 4° 15 H, and
4% CER"™).
Insome farther embodiments, &' is CRY, 4% SRS, 4% 1 CEY, and 4% 1 CR'™).
Insome farther ewhodimerts, 41 45 M, 4215 C(REY, 475 15 C(RY), and 44 is C(R100.
A Insome farther embodimerts, &' s M, 4% 5 CEY, 4% 5 H, and 4% C(R'™).
Insome firther embodimerts, B 15 methyd.
Insome farther erbodimerts, B &5 methyl, and B ¥ G
Invet some further enb odinerts, B! is methyl, B is G wherein G is optionally mbstituted

heteroorcle.
25
In certain embodiments,

B! is 0405 alkyl,
R'is H,
T'is CH;

a0 Tiis R,
T CRIE® and

EY iz H, C-Cg alkyl -C(OR™, -C(CHOR™, S0 EERE S (0RE™ ar G wherein
the C,-Cy alkylis ursubsttated or substated with a substitiernt selected fomthe
gioup corsisting of G° and -CrOIOR™.
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Insome farther embodimerts, 4' s CEY, 4% O(F, 4% 5 CREY, and 4% 15 CR");0r 4
s M, 4% O(R™, A% 5 CR™, and 4% 5 CR™ord' 5 M, 4% s CREY, 4° 5 H, and
Ais QR

In some farther ervbodimerts, B is methyd.

Insome farther ervbodimerts, &' 35 CIRY, 4% C(RY, 4% 1 SR, and 4% CR™.

Insome farther ewbodimerts, &' is M, 4% 5 CRE®H, 4% &5 C(E™, and 4% 5 O(R'Y.

Insome farther embodimerts, &' s M, 4% 5 CREY, 4% 5 H, and 4% C(R'™).

Incertain embodiments,
R is 242 ; alkyl,
E'is H,
¥'is CH;
Tiis CRE,
Tiis CRIR, and
E is H, C)-Cy alkyl, halogen, -S(0%F", -S(0L.NE*E™, -HETRE™, H(E™5(0RE™,
ar (0 -Cs dlorlenyd)-5 (07.R.
Insome farther embodimerts, &' 15 CRY, 4% CRY, 4715 CR™, and 4715 SR ™0 k!
s M, 4% CE®, 4% 5 RN, and 473 CE™ord' 15 1, 4% 5 SR, 4% is M, and
A% QR
Insome farther embodimerts, &' s RN, 4% C(EY, 4% 4 CRY, and 4% s SR
Insome farther embodimerts, 4' s H, 4% 5 C(RY, 4% &5 C(FE™), and 4% 5 O(R'Y.
Insome farther enbodimerts, 4'is H, 4% 5 CREH, 4° s H, and 4% 1 C(R'™.
Insome farther ervbodimerts, B 15 methyd.

Incerain embodiments,
F' is C)4C 5 alkyl,
R H,
¥'is CH,
Tiis CRE,
Tis CRIRT, and
45 CERY, A OREY, A% s CERY, and 4% SR ar
A W A CEN, AT ORM, and A% 5 QR ar
A W A CEN, AT N, ad 41 OR'Y),
Insome farther enbodiments, &' is CR™Y, 4% SRS, 4% 1 CREY, and 471 CR™).
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Insome farther embodimerds, &' 15 M, 4% 1 C(E®), &% 15 C(RE*), and 47 15 SR,
Insome farther embodiments, &' is ¥, 4% s CREY, 4% 5 M, and 4% C(R'™.
In et score farther ent odimerts, B is methyl.

Incerain embodiments,
E' is nethd;
R H,
T'is CH,
Tiis CRE,
Tis CRES,
45 CERY, A OREY, A% s CERY, and 4% SR ar
A W A CEN, AT ORM, and A% 5 QR ar
A H A% CREP A% s H,and 4% s C(R'™);
FY is H cr denteriom,
E' is H, halogen, C -0 alkyl, or optionally substitated opelopmopeyl,
Ef is H, C1-Cg alkyl, halogen, ) -Cg haloalld, <2 H, optionally sub stitated
hetercoyele, -CHOHNE®E™ (0 -Cp alloylenyd)-HEXR™ (12,424
alloylerye )M (RO R, 0 -Cg alledenyl)- iR E (00K ™, (0 Cg
allgrlernel)-H R ICIOIOET, 00 -Cg allefenyd)-HiE 0 (0HEME™ -(C) 42,
allrlerme MRS (0 EME™, ar 41C,-C5 alkoderyl)-5¥ wherin 5F is optionally
subs tibated hetermeoyele;, and
E'is H, -5 alkyl, or halogen
Insome farther embodimerts, &' s CREY, 4% s GRS, 4% 15 CREY, and 4% CE™.
Insome farther ervbodimerts, &' 35 N, 4% 1 SR, 4% 15 QR and 47 35 SR,
Insome farther ervbodimerts, &' 5 H, 4% CBE®, 4% 5 W, and 471 O(R'Y).

Inore enbodinernt, the mvertionis diected to compoards of formmla (1), wheren
E' is nethy,
R is H,
T'is CH,;
Tiis CRE:
T CRIES,
' CEY, A S OEN, A s CEY, and 4% SR ar
4'is M 4% CED, A% s R, and 4% 15 OB cr
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AV H A% CRY, A% s H,and 4% C(R'Y,
E? is H cr denteriom,
E? 15 H, halogen, © -C; alkyl or optionally substiated cpelopmopyl;
EE is H, C1-Cg alkyl, halogen, ) -Cg haloalkd, <2 H, optionally sub stitated
heterceyele, -CIONE™E™ (0 -Cp allorlenyd)-HEXR™ (12,424
allgrlerel)-MURMICOOIET, 410 -Cg allefend)-HIRETE (O1LR™, {0y
allelerre)- MU RT)CIOMET), {C)-Cy alkyleny)-HIEIC(OINEMR™, (0 Cy
allorlergrl)-HU RS (O RMEME™, ar 4C)-Cy alkderyl)-G* whemin G is optionally
subs titated hetemeowele,
E'is H -5 alkyl, or halogern: and
Ef is H cr O[O MR 2R
Insome farther avbodimerds, B and B*® aw each independently H ar i -2 alkyl.
Insome farther ewbhodimerts, 4" is RN, 4% GRS, 4% 45 CiRY, and 4% is SR
Insome farther embodimerts, 4' s H, 4% 5 C(RY, 4% &5 C(FE™), and 4% 5 O(R'Y.
Insome farther enbodimerts, 4' s H, 4% 5 CREH, 4° s H, and 4% 15 C(R'™.

Inore erbodimernt, the mvertion s diected to compoards of formmla (1), whersin
E'is methd,
B is H;
¥'is CH,
Tiis CRE,
Tis CRES,
A'is QRN A% s O(R™, 4% 45 CRY, and 4715 C(R"™); 0v
A W A CERYN, AT ORM, and &% 5 SR, ar
L' W A CERN, AT SN, ad A% (R,
E? is H or denteriom,
E' is H, halogen, C -C; alkyl, or optionally substitated opelopropyl,
FE is H, C-Cg alkyl, halogen, ©-Cg haloalkd, <CH, optiorally sub stitated
heteracyele, -COOE™E™, -2 -0y allorlenyd)-HEXR™, (2 Cy
allerlermyl)-M(RTICOOIET, £C)-Cg alleflenyd)-HIRTE (01LR™, {0 Cg
allorlernyl-HI B HCO00ET™, 0 -Cp alklenyd)- M B2 (0OHE™R™, (2
alloylere D) MRS (R NEYE™, ar 4C-Cg alkery)5* whemin G is optionally
subs tiated heterooyrle,
E'"is H, C,-C; alkyl, or halogen: and
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E* is H, denteriam, or C,-Cy; alkyd optionally sub stitated with a sub stitnent selacted
finmm the group cors sting of <2 (010F™ ad OR™
Insome farther embodimerts, &' s CFRY, 4% GRS, 4% 5 CRY, and 4% CE™.
Insome farther ervbodimerts, &' 35 N, 4% 1 SR, 4% 15 QR and 47 35 SR,
Insome farther ervbodimerts, &' 5 H, 4% CBE®, 4% 5 W, and 471 O(R'Y).
Invet some forther enb odimerts, E™ s C-Cy alleyl.

Inore enbodinernt, the mvertonis diected to compoards of formmla (1), wheran
E' is nethyd,
E'is H,
¥'is CH;
Tiis CRE:
Tis CRIRS,
4's RN, A% s C(RT), 4% 3 CR™), and 4% i CR™); or
4'is M, A% QR 4% s C(R™), and 4% s SR, or
A'is M, A% CRP, A% s M, oand 4% C(R'™,
E? is H cr denteriom,
E? is H, halogen, C -C; allorl, or optionally substitated oyelopmopyl;
Ef is H, C-Cg alkeyl, halogen, C)-Cg haloalled, <CH, optionally sub stitated
heteranyels, -COOHE™RE™, (0 -Cs allorlenyd)-HER™, (12, 4Cy
alloplexyel}-MUEM)CICORT, {10, -Cg alledenyd)-HIEME(O)R™, ~(C,-C;
allrlexyl-HUEM)CI0OOE™), +(C)-Cy alkdenyd)-HIR™)C (OIHEMR™, -(C)-C,
alloylery - RS (0 HEY RS, ar 41C,-C; alklerny)-5* whemin G is optionally
subs tiated heterooyrle,
E'"is H -2, alk, or haloger and
Ef s CONES, COR™ -COONESRS GF ar C)-Cg alked witch is mmsb st ted
or substitated with a G* group.
Insone farther ermbodimers, i 5P crursub stbated C -Cg allorl.
Insome firther embodiments, &' is CRY, 4% C(RY, 4% 15 CRY, and 4% s CR™).
Insome firther embodiments, &' is M, 4% s CRY, 4% is O(R™L, and 47 s C(R'Y.
Insome farther ervbodimerts, &' 5 N, 4% CRE®, 4% 5 H, and 471 O(R'™).

Inore erbodimernt, the mvwertion s diwected to compoards of forrmla (1), whersn
E'is methd,
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F'is H,

T'is CH;

Tiis CRF,

T CRIRT,

' CEY, A S OEN, A s CEY, and 4% SR ar

), (E*), 7, E;

4'is M, A% CRP, A% 5 CF™), ad 47 35 IR

4'is M, A% CRY, A% 5 M, and 474 O(R'Y),

E? is H cr denteriom,

E' is H, halogen, C -5 alkyl or optionally substitated opelopmopel,

FE is H, C -4 alkyl, halogen, C,-Cg haloalkyl, CH, optionally sub stitated

hetercoyele, -CHOHNE®E™ -(C -C; aloylenyd)-HEWR™ (12,42,

alkylerye])-M(ETICI0VR™, {1C,-Cg alkdenyd)- MR E(0LR™, 4C,Cq

alleplerye])-M(EMICI00ET), HC)-Cy alkeplenyd)-MRETM)CIOINEMR™, -(C,Cy

allorlerr - MBS (0 R NESE™, ar 41C,-C5 alkdery)-G5 wherin 57 is optionally

subs titated hetemeowele,

E'is H Q-0 alkyl, or halogern: and

B’ is halagen, -HE™RE™ -H(E™CIOR™, -HIE™S(ORE™, ar -0 -Cg

allorlere -5 (DR
Insome firther enbodiments, &' s CERY, A% GRS, 4% 5 CREY, and 4% CR'™):
Insome firther enbodiments, &' s M, 4% CREY, 4% 15 OR*)L, and 47 s C(R'Y.
Insome firther enbodiments, &' s M, 4% CREY, 4% i M, and 4% 35 C(R'Y).

In certain embodiments,
E' is nethd,
E'is H,
¥'is CH,
Tiis CRE,
Tiis CRES,
A'is CRY, A% s O(R, 4% 45 CRY, and 4715 C(R"™); v
Al H, A% CFRY, A% 5 CRE™, and 4% 15 (R, ar
A W A CRM, AT W, ad 41 S(R'™:
B is H cr denteriom,
E' is H cr halogen:
E®is H; amd
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E'"is H.
Insome firther enbodiments, &' is CRY, 4% 5 O(FE5, 4% 5 CRE*, and 4755 CR™).
Insome firther enbodiments, &' s H, 4% CRY, 4% 15 IR, and 47 1 C(R'Y.
Insome farther ervbodimerts, &' 5 N, 4% CRE®, 4% 5 H, and 471 O(R'™).

In certain embodiments,

E' is nethy,

R is H,

T'is CH,

Tiis ORE,

T CRIRT,

' CEY, A S OEN, A s CEY, and 4% SR ar

A'is F A% CRM, 4% s C(B™, and 4% 15 O(R'; ar

A H A% CEY, A% S H, and 4% QR and

E? is H cr denteriom,

E' is H cr halogen:

E®is H,

E'"is H, and

E? is halogen, -HE™IS(000.E™, ar {0425 alkdemy)-S(00,R™
Insome farther embodimerts, &' s RN, 4% CEY), 4% 4 CRY, and 4% SR
Insome farther embodimerts, 4' s H, 4% 5 C(RY, 4% &5 C(FE™), and 4% 5 O(R'Y.
Insome farther enbodimerts, 4'is H, 4% 5 CREH, 4° s H, and 4% 1 C(R'™.
Insome farther ervbodimerts, B and B ave -2, allrl and B is H.

Incerain embodiments,
E' is nethd;
R H,
¥'is CH,
Tiis CRE,
Tis CRES,
45 CERY, A OREY, A% s CERY, and 4% SR ar
A W A CEN, AT ORM, and A% 5 QR ar
L' W A CERN, AT SN, ad A% (R,

E'is H cr dentermm;
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E' is H cr halogen,

R is H,

E''is H,

F' is halogen, -HE™IS(00:E™, or {C1-Cg alkleny)-5(00R™ ; and

B iz SR Cr00ORS SO HEMRES GF ar C)-C5 alkod which is wh stitated

or aibstitated writh a G* z1oup.
Insomne farther embodimerds, i 3P crursubstbated C-Cg allorl.
Insome farther embodimerts, 4' s CRY, 4% s O(ES, 4% 15 CiREY, and 4% s CER™.
Insome farther embodimerts, 4' s H, 4% i C(REH, 4% &5 SR, and 4% 5 (R,
Insome farther enhodimerts, 4' s H, 4% 55 CFREH, 4% s H, and 4% 15 C(R'™.
Insome farther ervbodimerts, BT and B ave 42, alkyl and B is H.

In certain embodiments,
E' is nethy,
R is H,
T'is CH,;
Tiis CRE:
T CRIES,
A1 CRY, A% i O(R™), 4% 45 CIR™, and 4715 C(R'™); 0v
AV H A% CRY, 4% &5 CFEY, and 4% 5 TR ar
AV H A% CRY, A% s H,and 4% C(R'Y,
E? is H cr denteriom,
E' is H cr halogen:
E®is H,
E'"is H:
B is halogen, -HE™IS000E™, ar £C-2 g alk e l)-S000.E ™
RS is SCO0RS, C00RE SCUNE™RE GF, cr ©)-C5 alkyl wihich is umsub st ted
or substitated with 2 G° group; and
E° 15 H, denteriam, or 2~y alkyd optionally sub sttated with a sub stitaent selacted
finrm the group cors isting of <2 00I0F™ ad OR™
In some farther embodimerts, B5 is G* orumsh stitated C -Cg alloyl.
Insome farther ervbodimerts, &' 35 CIRY, 4% C(RY, 4% 1 SR, and 4% CR™.
Insome farther ervbodimerts, &' 35 M, 4% 1 SR, 4% 35 Q(R*L and 47 15 QRS
Insome farther embodiments, &' s M, 4% 1 CFEH, 4% i M, and 473 C(R'™.
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Insome farther embodimerts, BT and B ave ©, 42, allorl, and B is H.

Inceram embodimernts,
E' is nethd,
E'is H,
¥'is CH,
Tiis CRE,
Tis CRES,
A'is CRY, A% s O(R, 4% 45 CRY, and 4715 C(R"™); v
Al H, A% CFRY, A% 5 CRE™, and 4% 15 (R, ar
A W A CRM, AT W, ad 41 S(R'™:
B is H cr denteriom,
E' is H cr halogen,
R H,
E'is H;
B’ is halogen, -ME™IS(00E™, ar {C-Cy alklery DS (0LEY,
Ef is SR, C(00RS SO HEMRE™ GP ar C)-Cy alked which is wsh stitated
ot substitated with a G* group;
E is H, denteriam, or C-Cy alkd optionally sub stitated with a sub stitaent salacted
finmm the group cors sting of < 010F® and OR™, and
B is H cr -COIHRERE,
Insome farther embodimerds, B is G* orumsh stitated © -2 allorl.
Insome farther embodimerts, &' s CREY, 4% s GRS, 4% 15 CREY, and 4% CE™.
Insome farther ervbodimerts, &' 35 N, 4% 1 SR, 4% 15 QR and 47 35 SR,
Insome farther ervbodimerts, &' 5 H, 4% CBE®, 4% 5 W, and 471 O(R'Y).

In certain embodiments,
E' is nethy,
R is H,
T'is CH,;
Tiis CRE:
T CRIES,
' CEY, A S OEN, A s CEY, and 4% SR ar
4'is M 4% CED, A% s R, and 4% 15 OB cr
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AV H A% CRY, A% s H,and 4% C(R'Y,
E? is H cr denteriom,
E? is H ar halogen,
E®is H,
E'"is H:
B is halogen, -HE™IS000E™, ar £C-2 g alk e l)-S000.E ™
RS is SCO0RS, C00RE SCUNE™RE GF, cr ©)-C5 alkyl wihich is umsub st ted
or sihstituted with a G* group;
E° 15 H, denteriam, or 2~y alkyd optionally sub sttated with a sub stitaent selacted
finrm the gronp cors isting of < 0I0F™ ad OR™,
Ef is H cr S OIHEER,
B and B* a1 each independently H ar C -5, alkyl:
F® 45 0,-05 alkyd;
E'' and R™ are ©-Cy alkyl; and
EMis H.
Insome farther embodimerts, B is G* orumsh stitated © -Cg alloyl.
Insome farther ervbodimerts, &' 35 CRY, 4% C(RY, 4% 1 SR, and 471 SR™.
Insome farther enbodiments, &' is M, 4% s CRY, 4% 5 CEY, and 47 15 C(R'Y.
Insome farther emhodimerts, 4" is M, 4% 5 RS, 4% s H, and 4% 15 C(R'™).

In certain embodiments,
E' is nethyd,
R is H;
¥'is CH;
Tiis CRE:
Tis CRE",
A CRY, A% s O(RY), 4% 55 CIRY, and 4715 SR, 0r
AV H A% CRY, 4% 5 QFEY), and 4% 5 T(R'Y; ar
Al H, 4% CFER, 4% s H, and 4% 5 C(R'™;
B is H cr denteriom,
E' is H cr halogen,
E®is H,
E'"is H:
F? is halogen, -H(R™)2000,F™, ar 4C,-C; alkpleny DS (00E™
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B is G* orC,-C; alkyl which is unsah stitated ar substibated writh a G* group;

E° 15 H, denteriam, or 2~y alkyd optionally sub sttated with a sub stitaent selacted

fiom the group comsisting of < (00E™ and OR ™,

Ef is H cr S OIHEER,

B and B* a1 each independently H ar C -0y alkoyl:

F 45 0)-Cy alkeyd;

E™ and B ave - Cy allorl; and

i H.
Insome farther ervbodimerts, B i optiomally sabs fhated ard, optionally subs titated
heteroaryl or optionally subs titated cveloalkd; ox BY is 42, allorl wiich is unsabs ibted ox
subs thated writh asubstient selected fiom the sronp consisting of cycloalloy]l and
heterommele, each ofwloch 15 optonally mabstbated.
Insome firther embodimerds, B is optionally subs itted phensyl, optionally sabs titoted
eyclohexyl, optonally substitated pyridingd, or )<y alkyl wioch 1s umsubsttated or
subs titated with 2 3* groapwherein 3 is cyclopmopyl or tetralprdrofitanyl, each ofwhich is
apbonally sub stbated .
Insome farther ervbodimerts, &' 35 CRY, 4% C(RY, 4% 1 SR, and 471 SR™.
Insome farther enbodiments, &' is M, 4% s CRY, 4% 5 CEY, and 47 15 C(R'Y.
Insome farfher emhodiments, &' is M, 4% i CE®, &% s M, and 473 C(R'Y).

In certain embodiments,
E' is nethyd,
E'is H,
¥'is CH;
Tiis CRE:
Tis CRIRS,
4's RN, A% s C(RT), 4% 3 CR™), and 4% i CR™); or
A'iH A% CERY, A% s O(R™), and 4% 15 (R, cr
4'is M, A% QR A% s M, and 475 C(R'™Y,
Efis H, -CIOHE 2R, SN, orC)-Cg allkd wlich is substitated witha G' group:
wherain G' is an aptionally substibited C4-Cg hetemeyele:
B is H cr denteriom,
B’ is H, halogen -CH, 42 ; alkvl cr optionally substibated cveloprapyd;
E® i H,
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F! is halogen, -MR™)S(0),E™, ar {C,-Cy alkylenyl)-S(00LE™ ; and

E'"is H.
Insome farther embodimerts, &' s CFRY, 4% GRS, 4% 5 CRY, and 4% CE™.
Insome farther ervbodimerts, &' 35 N, 4% 1 SR, 4% 15 QR and 47 35 SR,
Insome farther ervbodimerts, &' 5 H, 4% CBE®, 4% 5 W, and 471 O(R'Y).
Insome firther erbodimerds, B is H ar C)-Cq allewl; axd B is H, C-Cg alleyd, C,-Cg
halcalkyl, G, ar (10,2 g alloplerel) -G
Insome farther erbodimerds, B and F*° ae sach idependently H ar i -5 alloyl.
Insome farther erbodimerds, B and B are <2, alkyl, and B 15 H.

Incerain embodiments,

E' is nethd,

B is H;

¥'is CH,

Tiis CRE,

Tis CRES,

45 CERY, A OREY, A% s CERY, and 4% SR ar

4's M 4% CERY, A% 15 OE™), and 4% 15 OB cr

A H A% CREP A% s H,and 4% s C(R'™);

E* is H, -COOMER, N, orC)-Cy alkd wlich is substitated witha G' group;

wherein G' is an aptionally substibated ©-C; hetereyrle;

E? is H cr denteriom,

B’ is H, halogen -CH, <2 alkyl cr optionally substibated cyeloprapy;

E®is H,

F? is halogen, -ME™)E(00,E™, ar {C,-Cy alkpleryl) S(0LE™

E'is H; and

B is H.
Insome farther embodimerts, 4' s CREY, 4% C(FEY), 4% 4 CRY, and 4% = CE').
Insome farther embodimerts, 4' s H, 4% 5 C(REH, 4% &5 SR, and 4% 5 (R,
Insome farther enhodimerts, 4' s H, 4% 55 CFREH, 4% s H, and 4% 15 C(R'™.
In some farther erbodimerds, B and F*° aw sach independently H ar i -5 alkyl.
Insome farther ervbodimertds, BT and B™ are <05 alkyl, and B 15 H.

In certain embodiments,
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E' is nethy,

E'is H,

T!is CH;

Tiis CRE:

T CRIES,

4'is CRY, AT is C(R®), A% 4 CR™), and &% s CR™); or

4's M A% CERY, A% i (R, and &% is C(R'Y, cr

4'is M, A% QR A% s M, and 475 C(R'™Y,

B is H, -COOHE2R™, S, oriC,-C; alkd wlich is substitated witha G' group;

whereinG' is an aptionally substibited ©4-C; hetemeyele:

E? is H cr denteriom,

B’ is H, halogen -CH, 42 ; alkvl cr optionally substibated cveloprapyd;

E®is H,

F? is halogen, -MR™)S(01LE™, ar {C)-Cg alkplenyl) S(0RE™;

E'is H;

E* is H; and

E" is phernyl, pyridingl, cr cyelobenyl; each ofwhich is optionally substitated ; cr 5 is

OO0, Cg allorl); or RS is —CHo{optionally substitated tetralupdropyrarel).
Insome farther embodiments, &' s CRY, 4% C(R®), &% s CR™), and 4% is CR™).
Insome farther embodiments, &' is ¥, 4% s C(R%, 4% 15 C(RY), and 47 35 C(R'Y).
Insome farther embodiments, &' is ¥, 4% s C(RE®, &% s M, and 475 C(R'Y).
Insome farther erbodimerds, B and F*° ae sach idependently H ar i -C; alkyl.
Insome farther erbodimerts, B and B are -2, allyl, and B 15 H.

Incerain embodiments,
E' is nethd;
R H,
¥'is CH,
Tiis CRE,
Tis CRES,
45 CERY, A OREY, A% s CERY, and 4% SR ar
A W A CEN, AT ORM, and A% 5 QR ar
L' W A CERN, AT SN, ad A% (R,
Eiis G
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FY is H cr denteriom,

E i H, halogen, -CH, C)-C s alkyl, ar optionally substtited cyelopropd,

R i H,

B is Si00E" -HIE™5(0RE™, or -2 -5 alkylendd)-5(00.E"; and

E'"is H.
Insome firther embodiments, &' s CR™, 4% CRY, 4% 45 CRY, amd 4% CR™).
Insome firther enbodiments, &' s M, 4% CREY, 4% 15 OR*)L, and 47 s C(R'Y.
Insome firther enbodiments, &' is M, 4% CRY, 4% 15 M, and 4% 1 C(R'™.
Insome farther erbodimerds, B and B are <2, alkyl, and B 15 H.

Incerain embodiments,

E' is nethd,

B is H;

¥'is CH,

Tiis CRE,

Tis CRES,

45 CERY, A OREY, A% s CERY, and 4% SR ar

4's M 4% CERY, A% 15 OE™), and 4% 15 OB cr

A H A% CREP A% s H,and 4% s C(R'™);

E® 15 G vwrharein G' 15 aptionally substibated heteroaryl;

FY is H cr denteriom,

E' is H, halogen, -CH, ©,<C; alkvl or optionally substibated cyeloprapy;

R is H;

B s S0 EY -HIRMS(0LE™, ar -2 -0, alkylenyd)-5000,E7'

E'"is H: and

B is H.
Insome farther embodimerts, &' s RN, 4% C(EY, 4% 4 CRY, and 4% s SR
Insome farther embodimerts, 4' s M, 4% 5 (RS, 4% &5 C(FE"), and 4% 5 T(R'Y.
Insome farther enbodimerts, 4'is H, 4% 5 CREH, 4° s H, and 4% 1 C(R'™.
Insome farther erbodimerts, B and B are 05 allyl, and B 45 H.

Incerain embodiments,

E' is nethd,
E'is H,
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¥'is CH,

Tiis CRE,

T'is CRIRT,

45 CERY, A OREY, A% s CERY, and 4% SR ar

A W A CEN, AT ORM, and A% 5 QR ar

A H A% CREP A% s H,and 4% s C(R'™);

E® 15 G vrharein G 15 aptionally substibated pyramlyl,

E? is H cr denteriom,

E' is H, halogen, -CH, ©,<C; alkvl or optionally substibated cyeloprapy;

R is H;

B is S(00R",

E'"is H:

B is H; and

EY is phernyl, pyridingl, ar cyelobenyl; each of which is optionally substitated ; cr R5 is

(OO0 g allyl); o BY is —CHe(optionally substibated tetralordropyraryl).
Insome farther embodimerts, &' s CREY, 4% s GRS, 4% 15 CREY, and 4% CE™.
Insome farther ervbodimerts, &' 35 N, 4% 1 SR, 4% 15 QR and 47 35 SR,
Insome farther embodiments, &' s M, 4% i CFEH, 4% i M, and 4755 C(R'™
Insome firther erbodimerts, B 15 <05 allorl.

In certain embodiments,
T'is M orCH,
R is OOy, 0 -0y alkyl or 2,47 ; haloallord,
E'is HorC -, allofl,
Tiis N oxr CRS:
B is H, C-Cg alkeyl, Co-Cy alkeernl, Co-Co allymid, halogen, ©,-Cg haloallkyl,
SOpONRE, SCOOORE, JCHRMRE, S(O0RM, S (0RER, S(0LNEERE ar G,
wherein the C-Cg alkyl Co-Cy alkeryl, and Co-C g allomrrel are each ndeperdertly
umbs thated or mbsttated with 1 or 2 ;mabs thients ndependently selected fom the
group cowsisting of G, CO0R™ -CIONOR, -CIOHE 2R, Ci0N(EMNETRE,
SRS SO RE S0 EIRE LORE OCNER, -NEPRE, NERCOR,
HiE*So,F* NEMICIO0OR™, HIECIOHEYR™, MRS ONE*R™, and
Hi O HE R = = NR *R=,
T i 2000, 5107, o CRIES:
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F? 15 H, denteriam, C,-C; akl, halogen, orC,-C; haloalked,

F* is H, deuternam, Cy-Cg alkyl, Co-Cy alkernel, Co-Cy alkoyrod, haloger, C-Cy
haloalkeyl, -COOIE®, -CO0I0R™, SO0 EER, -5 (OR®, S001.R™, -S(00L.HE*R™
or 3! whemwin the C-Cy allorl, CoCp alkery] and Ca-Cg alkynyl ave each
independentlyurmabstitated or subs titated writh 1 or 2 substtuerts ndependently
selacted finm the gioap cors isting of G, (SR, O™, -COONERE
SCLOMIRTNE RS S (OR ™, -5 (0L S 0RHEFRT OR™, -OC (R, -
HEPER™ H(E2 (00F™, HiE*E R ™, MR 0I0R™, HE™Ci0 R,
H(E™S 0L HE*E™, and H(E™ S (MR R =HE"R™,

R B R B RE™ and B ateach ocounence, awe each indeperdently H, -0,
alkyl, o Cy alkenyd, C-C g alloymyl, C -Cy haloalkyd, G', or -2 -Cy alkplensd)- G
B and B™ at each comurrence, are sach independently C,-C; alkd, 2,42, alkenyl
Cy-Cy allymyl, C)C g haleallyrl, G, ar-(C,-C g allopleryrl)-G,

3!, at each ccomrence, is independently arvl, heteroaryl, heteracyele, cyeloalld, ar
eyeloalkenyl; and each G' is optionally mabstibated with 1, 2,3, 4, or SE'® groaps ;

RS is H, C-Cg alkeyl, Co-Cg alkeryl, Co-Cg allymd, halogen, C)-Cy haloalkod,
SCIOR™, LCIOOR™, COOHESRE, S (0RERE SO EMREY ar G whewin the
C-Cg alkyl, CoCg alkenyl and Coa7g allomroel are each id eperdentlyursub stibated o
subs titated with 1 or 2 sabs fhient indeperdently selected from the sronp consisting
of G*, -CIONRS®, SZ(00R™, CNHRESER™, -CO M RE R RS S(00R™,
S0, R S0 HREERSS JORE SOC(0RS TRSERS H RS 0R,

H(E™S 0 R HE®ICO0EY, HiR™C(OHEPR", HE™)S 0 NE®R™ and
MR MR R == NR R,

E™ E™ a1 B™ at each comurrence, are sach independently H, alkyl, 2,-2; alkenyl
Cy-Cy alkymyl, haloallyl, G*, -(C -Cy allylerylF G, ~(C)-Cy alkenyd)-OR”", -(C,Cy
allorlernel)-5 (006K ", -(C 2 allorlerne LS (0L NETRY, -(C -y alkrlenyd )-SR, -
g alloplerny LR COOPORE, -(1C) 42 5 alloplernyl)-C(ONNRRY, £C)-Cg alkdery])-HE R,
- - Cg alkyleny D MR ICIORY, £C)-Co alklenyl)- M (RT3 (00E", «C1-Ca
alloylerye ) H(RDICIOI(EY), C1-C allyleny I HEICIOINEERY, or -(C-Ca
alloylery - DS (ORHETEY,

E™ at each comurrence, is independently alkyl, Ca-Cg alkenyl, Co-C g allororl,
haloalkyl, 5°, (21 -Cg alloplerye])-G*, 10 -Cy allgrlemy IO, {C1-Ca
allrlery )-8 (0)R", (T -Cy alloyleryl}S(OLHERY, -(C-Cy alkplenyd)-C(OJR", HC -
g allprlermr L COOYORS, (1,42 5 allorlerer SO ERY, {C,-C4 alk e ) HE Y,
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-(C-Cy alleplenye L} MR SICIOIRY, 4C)-Cy alklemyd)- MRS (O)E", H12,Cy
alkrlenyl)-H{RICIOIN R, C -Cy allyleny DN RICIONERY, ar -(C-Co
alkylery)-HI BRSO R HER Y,

3, at each cocomrencs, is independently aryl, hetercaryl, heteraoyele, cyeloalkid, ar
eveloalkenyl; and each G* is cptionally mbstinted with 1, 2,35, 4, 0r SE® gronps ;
' CEY ar M A% s CIRF or M, 4% 1 SR or H; and 4% 15 ORE'™ ar M whemin
zem, one, ar troof 41, 4% 4% and 4% aw I,

E', FE and B?, are each independertly H, C -Cg alked, Co-Cp alkererl, Co-Cg alkoymd,
haloger, 2~ haloalkyl, -CH, MO, -ORY, -OC(OE™, -O2(OME™E™, SR,
-S000,E, S0 NE™E™, -C(OR™, -C(OI0RY, CNETR™, -NEXE™,
-HEICIOR™, -HE™)S(00,E™, -HE™)ICI00R™), -HE™ICIOINE™R™,
HE™S0,NEEE™ G 0,2, allorleryel)42H, 412, -2, alledenyd)-OR ™, 12,42,
alkpler-OCIONE™, {242  alkdery-OCIOINENR™, (2,42,

alleyleryl)-5 (0)R™, (0 C g allyleny I} S(ORNEMER™, {C)-Cy alkydenyd)-CIOIR™, -
(21 Cg alloyleryeD)-CECNORT, {C)-Cy alkdanyl)-COONHET R, 410 -Cy
alkrlenyl)-HEWE™, -(C)-Cy alkylenyl)-HE IR, -(C -Cy

allorleryrD)-HU BT S (0 RE™, 400 -y alleylensed)-FIR ™IC0000CE™), HC)Ca
allopleryr D) BT HICOONERR™, -(C-C s allgrlery I HER™S (00 HEMR™, 0 Ca
alloylerer 10 M, cr 412-Cg alledend)-G7,

B E™, and B™, at each ccomence, ar each independently H, C -y alleyl, Co-Cy
alkenyl, C,-C g allomyd, C,-Cy haloalkyl, G, -(C,-Cy alloplenylp G4, -(C -Cy
alleyleny])-OR", -(C-Cy allopleryel}S(0REY, -(C-Cy alkylenyd)-S000,HERY, {C,-Cq
alkylertI-CI0NERS, 410, -Cg alkdenyl)-C (000FS, -(2,-C4 alkodenyli-CronE=R?,
-(C-Cy alkyleny P MR, {C)-Cg alkylenyl)-HIEFIC(O00RS, (2, Cy
alleylenyD)-H(RTS (OLES, 4C,-Cy alloplery I HIRTICIOOED), 412 ,-Cy
alloplernr D) BEICEOONE Y, ox (0 C s allorlernel)-H (RS (O RN ER?,

E™ at each oomurrence, is independently C,-Cg alkyl, C4-Cy alkenyl Cq-Cy alloyd,
C)-Cg haloalkyl, 5%, 4C,-Cy alkidered)-GF, {02 alkolernrl)-0F®, -0 - Ty
alkorlers D)8 (0R" -2 -Cg allorleryr LSOO RHETRY, -(C-Cy alklend)-C(OES, —C)-
g alloplerylFCOOIORE, -(C) -0 5 allorlernyl)-C0 M ETRY, 410 -Cg alkoderyl)-HEFY,
- -C alleplany T MR ICIORY, £C)1-Co alkdenyl) NIRTS (01, 4C)Cy
allorlerel)- HURDICIOIO(R™), «C -Co allyleny D MR ICIONERY, cr -(C-Ca
alkplers - HIETIS (O, HERY,
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3%, at each ccomrence, is independently aryl, heteroaryl, opeloalkyl, cyeloalkeryl, ox
hetercoyele; and each G° group is optionally sdbstitated with 1, 2,5, 4, cr SE*®
gronps;

E'"is H 20 alkl, halogen, ©) -2 ; haloallorl, ar -CH

E'® E*™ and B at eaxch oconmrence, is independently selacted fiom the gxonp
cansisting of oo, T -Cg alkwl, Co-Cg alkenyl, Co-Cp alloyd, halogen, ©-Cy
haloallorl, -CH, MOy, G -0R®, OC(0ERE, -OC(ONETRY, -5R®, -5(00.R°,
SI0RNERY, CES, -CA0ORS, -C(0HETFY, -NERY, H(R-CIIER,

-HEAS 00", -HETSOI0ERT, HIEICIONE RS, -H(EIS(ORHETRS, HC,-Cy
allopleryl)-CH, <(C)-Cy alkdenyd)-G™, +(C)-C; alkedenyl}-OR", -(C,C,
alloylery[1-0CONRE, -0 -0y allorleryTROC(OINE R -2 4 alkylery S0 LES,
[ -Cy alleylenyTFS(0)NETR?, {C,-Cy allkplenyd)-CIOIE", —1C,-Cy

alloplerne ) ONOES, 41C,-Cg alkedenyl)-C (ONETERY, -2 -C, alldend)-HEF?, {12, -
Cy allorlerye I} NIRTICIOR®, {C)-Cy alllend)- M(RTS(01ERS, HC)Cy
alloylerye ) H(RDICIOI(EY), «C1-Co allyleny L HEICIONECRY, +(C)-Ca
alloylery-H( RS (ORHETERY ar 4C-Cg alkdenyl)-CH

E°, F°, B! and R, at each ccourrercs, are each independently H, C)-C5 allorl, CoCg
alkenyl, CoiC g allopnyl, ©)<Cg haloallorl G2 ar <12 -y alloplerne -G,

EE it each oommence, is indeperdertly C)-Cs allorl - Cg kel ©+Cg allorroyl,
2-Cg haloalld, G*, ar {12 -Cg allelernyd)- G2,

3% at each commerce, are sach independently arydl, heteroaryl, heterocyle,
eyeloalleyl, or cycloalkend; and sach G gronp 15 optionally substibated with 1, 2 5,
4, ar 5B sroaps:

B at each commrrence, is independently oxa, C,-Cp alkyl, ©,-0 ; alkenyd | Cy-i0
allorey], halogen, 40 haloallorl -CH, MOy, QR 00 E= OC 0N E=E=,
SR S00LEE S0 NEERS, -COE, SO0k, -COHE=R ™ -NE=E™,
-HR=CIC)RS, -HR=)S(0):R%, -HE=C00E™), HE=IC(OMNEZR™,
-HEZE(ORHEVE™, {C)-Cy allpflenyd)-OR™, -(C 1-Cs alloplergr[HOCIOR™, (-
Cg allorlenylHOC(OWE=R™, (T -Cs alkyleny}S(0ORE™, 4C-Ca
alleyleryl}-E (O RMEZR™, (0 -Cy allrleryrlHC(OIR™, +(C)-Cy alkeenyl)-CIOW0F,
- 1-Cg allorleny D COOME=R™, -(C -Cy alkyleny P NE=R™, {C)-Cq
alloylerye ) MCR=ICHOER ™, -2 -Cy allodanyed)-HER=S(0RE, 4C)-Cy
allrleryy])-H(E=)CI000(R™), ~(C -Cy alkylenyd)-NR=ICIO)HEZR™, <(C,-C,
alloplerny ) -H =15 (001, ME =R ar +C -C; allorleaICH
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E* E= and B* ateachocminence, ae sach ideperdently H, C,-Cy alkyd, C,-C,
alkenyl, To-C g allymyl, ar C -Cg haloallorl; and

E™ ateachocmnence, is independerdly 005 alkel, oG alkensl, CoCg allprrerl or
21-Cg haloalked.

Incerain embodiments,

' is M arCH,

B! is CDs, C-C; alkrl, oxi2)-C; haloalkd,

F* is H ar C-i05 allorl;

T is Har CRA

B is H, C-Cy allorl, Cy-Cy alkernyl, GGy dkyel, halogen, ©2,-Cy haloalkyl, -CH, -C(00E =,
SCIOOR® (OO EERE SR, S0 EE S0 HEYR, oG wherein the
C-Cg allewd, Co-Cp alkenyl and .40, allomoe]l are each ind eperd entlyursub stbated or
subs titated with 1 or 2 sabs ihients indeperdertly selected from the sronp consisting
of G', -CH, -C(OIR - 0R®, OO RERE, iR MR 2R S(Re,
SIC R SSORNEMRS QR -OCOIEY, HREPR* HiE*ICI0R™,

MR35 CuR3 HE 0000, NIECIOIHERR, MR 150N E*R*, and
Hi RO HE R = = R R,

T 5 000, 5000, or CRIES,

E is H, denterimm, C -Cs dlorl, halogen, orC)-Cg haloalke,

B* is H, denternmm, C -Cy dllorl, Co-Cy alkerryl, CrCg alkymed, halogen, C)-Cy haloalkyl,
SOONR™, SC(OOR®, I HETR®, SS(O0R™, S (00, E S0, NEERTE ar G
whereinthe C -C; akyl C.-C; alkernyl and C.-C; allomrrel are each ndeperdertly
urmbs titated or mbsttited with 1 or 2 ;mabs tihents independently selected from the
gionp cowsisting of G, SCONE™, SCIO0R™ SO0 NE R, SO N EPINETR T
SR SO R S0 HEFRRTE LORT, OCEH, MEFRT, HETCIORE™,
M(E™5 0uE™ HE®C0o00R™, B COINE®R™, ME*)1SCHNE R, and
H(F*C MR R = = R 2R,

E* E R B and B™, at each ocomrrence, ave each independently H, © -Cg allorl, Co-Cg
alkenyl, To-C g alloymyd, ©-C haloallorl G, or -2 1-Cs allorleny LG,

E™® ateachoecourence, is independently H, C -0 alkyl Co-Cy alkerrl, Co-Cp allkoymd, CC
haloallorl, G, -(10)-C g alloleryl)-G ', -0 -C g allorlerye ] CH, £12)-C alkylenyd)-OF,
ot -[C-Cg dlorlenyd)-CIOI0ER,

¥ ateachocmurrerce, is indeperdently © -5 alkyl C,-Cy alkernrl C,-0, alkynyd, 42,
haloalkyl, G', or -(C,-C; allyleny TG,

43



10

15

WO 2014/139324 PCT/CN2014/000258

E™, at each ccourrerce, is indeperdently © -Cy alkyl Cy-Cy alkernrl, C4-Cy alkynyd, 42,
haloalkyl, G', (0 -Cg allorlerrl)-G ', -(C)-Cg allorlermrlF NERE, o +12-Cy
alleylers])-MORTICIOICRT,

3!, at each coomrrence, is indeperdently ard, heteraaryd, heteranyele, eveloalkyl or
eveloalkenyl; and each G' is coptionally mbstinted with 1, 2,35, 4, 0r SE'® gronps ;

E® is H, C -Cg allorl, Co-Cy alkernrl C o Co alkyrrl, halngen, ©-Cg haloallsd, -C{onR™,
SC(ONOR®, SC0HERERE S0, S(0LNERRY or G wherein the C)-Cj alked,
Co-Cg alkerwl and Co-Cg allorrre] are each depend extly unsub sttated or substbated
with1 or 2 substibients independently selected finm the group comsisting of G,
SOPONR™, SCOOORT, SN ESR®E, OO0 (R R -5 (R, Si00,R
-S5O, HEMR™, -OR™, -0C(OR, HE™E®, HiE™ICI0)R™, HERE™5 0R™,
(RSO0 R™, MURS ) (0N ESR ™=, HE™S O NE™R™ and
M R0 MRS R = = MF. ® R,

E% E% avd B¥ at each cconrrerce, ave each indeperdently H, alkyl, Co-Cyg alkernrl, Cp-Cy
alkyreel, haloalkyd, G -(C)-Cy alklenyl)-G¥, (C)-C g allrlerneD)-OF, -(C1-Cy
alloyleree -8 (R, -2 4Cs allorlery RS (0 RHNETR Y, -0 1-Cs alkofdenyd)-CO00R", 121
Cg allorlernyLFCIOPORE, -1 42 5 alloplernyl1-COONHETFRY, 41C)-Cy alkderl)-HEFY,
(2 - C allgrleny D FURTICOOORS, 40 -Co alldenyd)-H(REDS (00EE, 410,Cy
allgrlernel)-METICIOIO R, <0 - Co allgrleny L MR ICIOOHER?, or -0 -Cy
allorlerrel)-M{ BTG (O RHERY,

E™ at each ccourrerce, is indeperdently allkeyl, C4-C 5 alkenyl, C-C 1, haloalkyl, G
-(C-Cy alleplenyl} G, 4(C-Cg alkplemyd)-ORS, (2, -C g alkylenyl)-5 (03RS, (T -Cy
alleyleryD)-5 (DMETRY, (2 -Cg allylenyl} CUOIR, <(C-Cg allyrlenyTHC(OI0FS,
-(C-Cy alkeyrleny L COOONR TR, (2, -C g alkyleny - NERY, -(C - Cy
alleylenyD)-HURTICIONRS, -(C -Cy allorleny)-HE IS (D),E", 4C,-Cy
allgrlernel)-METICIOIO R, <0 - Co allgrleny L MR ICIOOHER?, or -0 -Cy
allorlerrel)-M{ BTG (O RHERY,

3*, at each ocomrrence, is indeperdently aryl, heteraaryd, heteracyele, eveloalkyl, cr
eyeloalkenyl; and each G* is optionally mbstibated with 1, 2,3, 4, or SE® groaps ;

A i CREY ar Mo A s SR® or M, 4% 5 SEM ar M amd 4715 O(R'™) ar M wherin =1,
ore, ortroofa’ 4 4% md 47 ave H-

E' B® amd B, ave each independently H, C-Cy allorl, Ca-Cp alkerrl, © g alkvd, halogen,
,-Cg haloalld, 2M, WO, -0OFY OCE™, OCiHEYE™, SEY, SO0 RY,
S, HEYR™ -CronR™, CinoR™, SCrONEREE™, NEEEY -HE™SICI0E,
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-HR™)S(00,RY, HEM)C(0)0E™), -HE)C(OHEMRY, -HR™E(0)HE™R™,
3%, -0 1-Cs allopleryTHCH, 4000-Cp alklenyd)-OR™ , (0 -C g allorlerye -0 OO R, —
(2)-C g allorlere DO ERR, -(C) -2 6 alloplerme k- S(0RET -2 -5

allkylenyD)-5 (DMETR™, -1C1-Cy alkylenyd)-CIOMR™, 12 -Cg alkylenyTHC(OWORT,
(2 - alloylenyDFCOON R ™E™, -0 1-Cs alkeylend)-NEME™, (2 Cg
alloylere 1M R COO0ET™, 402 -Cg alledenyd)-HUETE(00.R ™, 2 Cg
alloylere])-M(RMCI0W0ET), HC)-Cy alkplenyd)-METM)CIOINEMR™, -(C)Cg
alloylermel)-HiR™S (O RMEPR™, AC) 44 alleyleny)-C M, ar {2 -Cp alkylenyd)-G%;

E' . E™ and B™, at exch coourrence, are each independently H, C -0y allorl, ©,-Cyp alkererl,
Cy-Cy alkymyl, C,-C g haloallyl, G*, 41C-C alkyderyyl)-G*, -(C, -C g alkyleny I OF",
[ -Cg aleylenyl}S{0LE, -(C)-Cy alkdenyl)-S (00, HERY, 4C,-C,
alloyleree 1 (OO ES, (12,2 alkodeny)-2 (000FS, -2, -Cy alkwlanyd)-COOINEER,

- -Cg alleyleny T METEY, {C-Cy allepdenyd)- MRS ICI00E?, (0 -C;
alleyleny)-HURTS (OREY, 4C1-Cy alloplery L HIRDIC(ONIRY), H1C1-Cy
alloyleryeD)-HETICI MR TR, ox -(C) C g allorleryl)- (RIS (0L NERY,

E™ ateach ccourrerce, is indeperdently © -Cg alkyl Cp-Cg alkernrl Cp-Cg alkynyl, ©-42g
haloalkyl, G, -[C1-Cg alkyleny])-G*, I -Cy alkplerylFORS, {C)-Co
alloylereel )-8 (00eR, -2 4Cs alloplery RS (0 RN ET Y, -0 1-Cs alkfeny)-CO00R", <12 -
g allorlerny L COOPORE, -(C) 42 5 allorlernel)-COOONETRY, £C)-Cs allderee])-HE R,
(1 -C alkyleny D MR ICIOIRY, {C)-Co alklenyl)-H (RT3 (00E", «C1-C,
alleplexyel}-HUBTICIONO(RT), ~(C -Cy alloleny P MRICIONERERY, or -(C -Cy
alloylery - H(EDS (O, HEERY,

3, at each coomrrence, is indeperdently ard, heteraaryd, cyeloalkyl, cyeloalkeryl cr
hetercoyele; and each GF group is optionally adhstitted with 1,25, 4, cr SE®
gronps;

E'" is H, C-C; alled, halogen, C)-C; haloalkd, ar-CH

E'® E% and B, at each comurrence, is independently selected fiom the group cors isting of
oxo, ©-Cg alkyl, Cp-Cg alkenyl, Co-Cg alkymyd, halogen, -2 g haloalleyl -CH, Hi,,
G JORS, -OC(ONRE, OCIOIHNETRY, SRS -S00RE", -5 (00 HETFRY, «C(0R",
SCOO0RS -COON R, -HETRY, -HREDC RS, - NS (ORE", -HIRAIC(O R,
-HEAICIINER, -HE"6 (0 HEFY, <C)-Cs alkylenylFCH, +C)-Cy
allorlerne L1322, {042 5 allorlerselHOR®, i 1-Cg alkyplenylROCI R, {C,-C;
alleylerye])-OC(OONETEY, {C,-Cy alleleryl) S100R", (2, alkylery -5 (0LNETERY,
(2 - Cy alleyleny T COOOERS, HC-Cy allyrlery D COOOOES, (2, -Cy
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alleplery D (OHETRS, {C)-Cy alkfenyd) HREY, -(C)C g alloylexye])-H(EIIC(OIRS,

(C1-Cy allopleny T HR I8 (0%, ~C)-Cy alklenl)- MR (0I0CR, 21 -Ca

alloleryl)-HERTICOOINE TR, «(C1-C g alloplery L HREDE (ORHERY, ar £C-Cy

alkyleree )T,

E° E° R® ard B" at each coomrerce, ave each indeperdently H, C)-C; allorl, € g alkerwrl
Ze-Cg alleymnd, C)-Cg haloallorl, G, cr «1242 5 allorlenel) G2,

EP, o each oconmence, is indeperdently C)-C g allorl, ©+Cg alkererl, CrCy allpml, © -Cg
haloallorl, G*°, ar (0 -Cg allorlernrl)-5°7,

3% at each ocoumernce, are sach irdeperdently ard, heteroaryl, heterocyele, cyeloallkyl, ar
eyeloalkenyl; and each G*° syonp s optionally st sttated with 1, 2 3, 4, ar SR
ZrnIps;

E*® at sach ocourrercs, is indeperdently axa, © -0; alleyd, C,-0; alkernel, C4-i0, allowrd,
halagen, C,-C; halaallsd, -CH, MO, -OFR®, QOCOE=, -OC{ONEZE™, -SE,
SS0EY -SIORNEFR™ -CIOR, CI0ORY SIHEEES, HE=R™,
-HEZCICORS, -HRS)S (007, -HEICOOE™), HESIC(ONE"R™,
HEZEORNER™, HC)-Cs alkylenyd)-OR™, -2 -Cy allorlerylFOCIOMR™, HC-
g allopleryDFOCIONE =R ™, (0 -Cy allopleryl -5 (0RE™, 412-Cy
alloyleree )-8 (0N E=R™, (0 -y allorleryel - COONR™, 1) -Cg alklenyd)-COON0ERS,
-(C -Cg alloyleny D COOON R =R, -2 -Cs allopleryIFNE=FR=, £12,-C;
alleylery])-HUR=ICI0IR™, -(C1-Cy alleplenyd)- MRS (0RES, HC-Cy
alloplexye - MBS CCOD(RS), ~(C -Cy alkeylenyd)- MR =)CI0)HEZE™, ~(C)-C;
alloylery - E=8 (0L, HRE =R, or 40 -Cg allorlerwe-CH

B B=, ad B™ ateachocourence, awe each independently H, -0 alkod, Cy-C; alkend,
C4-Cg alkymyd, or ), -C 5 haloalloyrl; amd

E™ ateachoecmmencs, is independently -5 alleyd, C,-C; alkernyd, -2, allorrorl, ca C -0
haloallorl.

Conpoands of formmula () may comtain one or more asyanenetically substbated
atorns. Compoands of formmla (1) may also exist as rdvdual sterecisormers (mehiding
enantomers md dixstereomers) and noxhies theweof, Individual sterecis cxners of
corpoinds of fommila (1) maybe prepated s ynthetically fiom conenercially availadle
starting materials that contain asynenete or clural centers orb v preparation of racenne
mixdtes followred by wsohtion of the mdividial stemoisomerusing mwethods that are knoarn
to those of ordinary skill in the art. Exanples of wsobition arve, for exantgple, (1] attachmentof
a nixhire of enartiomners to a cloral azaliay, separation of the wesilins nochare of
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diastereomers by werys tallization or clvomatograpley, followred by Iheration of the ophcally
puare product; or (1) separation of the nohare of enanbiomers or diasterecerers on clural
clromato raphic cohirmnms.

Conpomnds of formula (1) may also inchide the vanous geomettic somes and
mixes theweof remiling from the disposition of subs itnents avound acartborncabondaible
bond, acathon-mbtrogen dash le bord, a eyeloally] z1ioup, or a hetermoyrele sroup.
Substhierts aound acarbon-cabondoable bond or acatbon-mbrogen double bond are
des iznated as beirg of Z 0r E configurabion and substtaents aroind a cwcloalloy] or
heterooycle are designated as bemg of os or rans configurabon

Within the present tprertion it s to beurdestood that compoands disclosed herein
mayr exhibit the phenomenon of tartomens mand all taatormene somers are inchided in the
scope of the norerhion

Thus, the formmula drwerings within thos s pecification can represert cnly ore of the
possible tatoreric, gecrretic, or stereoisomenc forms . Itis to be understood that the
mventon encorpass es any taatomeric, gectmetne, or stereosomeric foem, and roctares
theweof ard is not tobe linmted meely to arer ore tantoreric, gecrmettic, or stereolsomere
formutilized within the formla dmerings.

Conpoinds of the rvrerhion are named using ChemDiraar TTltra Version 1210,

Exemplary compounds of formmula (1) inchide, but aze not linated to:

[yl opropylme thyl)-7-(15 opropylaalforeel)y 10-me theel-3,4-di dopdro- 1H-1,4 10
tazadibenzofed, flamlen- 111 0H )-one;

[yl oproprlime thol)-7-(e thydsa oeed)- 1 O imethyl-3 4-dibgd xo-1 H-1,4, 10-
tazadth enzofed, flamlen- 1101 0H)-ore;

d[cyclopropylme thyl)-3-ethyd- 7 etlyrlaa oy l)-1 O-methyd- 5 4 -d ibpedro- 1 H-1 4, 10-
tazadih enzofed, flamlen- 1101 0H)-one;

10 metleel-74 methylalfony 5, 4-dibeedro- 1H- 14,1 amsd thenza[ed flamilen-
11 10H Fone

10 metlee]l- 741 e thylma lfoend e thod)-3,4-dihod ro- 1TH-1,4,1 0
tazadh enzafed, flamlen- 1101 0H)-one,

[yl opropylme thl)-1 O methyl- 740 e thylsa Hored e thyd ) -5, 4-dihod i0- 1H- 1.4, 10
tazadth enzofed, flam len- 1101 0H)-one;

ethyl 44 cyelopropydmetleel) 1 O method- - metlerlaalfornTine thoel - 1 1-ceeo-3,4,10,11 -
tetratordro-1H- 1.4, 1 -tiamad heneo [od_{flamilena-S-cathogrlate
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4-(4-fhcrophenyd)- 10-methyl- 74 methlsulfond)-3,4-d doedro- 1H-1,4 10
tazadh enzafed, flamlen- 1101 0H)-one,

4[4 -thcrophenyd)- 10k methyl- 74 methylsu Hongd e thyd)- 5, 4-dihd vo- 1H- 1,4, 10
tazadth enzofed, flam len- 1101 0H)-one;

eyl opropylmethyl)-1 0-methyl-1 1-00o-5,4,10,11 -tetrabydo-1H-1 4,510
tetraamad thenen [od , flamilene- 7 sulfonannd e,

4 (4-fhorophenyd)-7, 10-d umethyl-3,4-d ibpedro-1H-1 4,5, 10-
tetrazzadbeneo [od, flamalen-1 10 10H Fore

42,4 difhaorophererl)-1 Ohme thod-7-((me theela Moy Dve ther])-5 4 -dihod 10-1 H-1 4, 10-
tazadth enzofed, flamlen- 1101 0H)-ore;

& [oyclopropyhvetley])-1 O-methyl-3 4-d ibpedro-1 H-1 4, 10-tnazadib enzofed, flam len
11 10H Fone

wethyl 3-(4-{oyclopopyrlve thid)-1 (e thod- 74 e thyela Horeel e tlee]) -1 1-o200-
34,101 1-tetrahyd ro- 1H-1.4, 1 -iazad thenen [od £l amalen-S-vlpropanoate,

Heydopropylmethyl)-342-me thomre ther L 10-mether]- 7-([methylaalfoend metheel) 5,4
dilgrdro-1H-1 4,1 -triazad thensoled flamlen- 1101 0H J-ore,

Fhereyl- 10-metborl-7 4 e thydsu oepe D ame thyd )- 5, 4-dihod vo- 1H- 1.4, 10-
tazadih enzofed, flamlen- 1101 0H)-one;

methy]l 5-(1 0-metharl 740 me thorlon oeeellave thyd -1 1-0200-3.4, 10,1 1-tetrahaedro- 1H-
1.4, 10t1azadib enzo[ed, flama len-53- vl ipropanoate,

10 metleel- 741 e thylma lornd ) rve thod)-3-pheretlye]l-3,4-d ibpd ro- 1H-1,4 10
tazadh enzafed, flamlen- 1101 0H)-one,

Fiscbutyl- 10-metler]l-7-([ e thylsulford e thyd)- 35,4 d bgrdro- 1H- 1,4, 10
tazadth enzofed, flam len- 1101 0H)-one;

(E¥3-(d-fhomwostyrely 10-metherl-7-((me torlsalforee e the 15,4 -d ibpedro- 1 H-1,4,10-
tazd b enzafed, flamlen- 1101 0H)-ome;

F-anuno-4-(4-fh cvophenyd)- 10-metley]l-3 4-dihod 1o-1H-1,4 5,10
tetrazzadibenen [od, flamalen-1 10 10H Fore

H-{4-(4-fhcrophenyl)- 10-metlerl-1 1-ceeo-5,4,10,1 1-tebahydo- 1H-1,4,5 1 0
tetrazmad then=o[cd, flamilen-7-¢lletharesulfonarmde

H-[4-(2,4-dithorophenyd)-10-methyd-1 1-ceco-3,4,1 0,1 1-tebahyd wo-1 H- 1,4, 5, 10
tetrazzad henma[od flamilen-T-yllethanesulfonannd e,

&t td- 10-metleyl- - methykbulfomd imethy Dl 5,4 -d iboedro- 1H-1 4,10
tazd b enzafed, flamlen- 1101 0H)-ome;
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Ert-tutd 340 10-methyl-7 [ methydm o Dmethyl)- 11-0m00-10,11 -dibhvd wo-1H-1,4,10-
tiazad ih enzo[ed, flam len-4 SH -7 Limve thel prorolidine- 1 carbosorlate

10-metboel-740 methydsu o e thyd)-4- (1 tetraboad rofiran 3 wlmet ol 5,4 -d ilyedro-
1H-14,10-tazadib exmo[cd, flam len- 1101 0H )-ore,

414, 4diflowoecyelohenylimetley])-1 O-me thyd- 74 metleylu o el e ther])-5,4-
dilpedro-1H-1 4.1 0-tiazad thenma[ed flamalen- 1101 0H J-ore

Eert-tutd 440 10-methyl-7 4 methydm o Dmethyl)- 11-0m00-10,11 -dihod wo-1H-1,4,10-
tiazad then=o[cd, flam len-4 3H -7 Lie theel i pipend ine- 1-cath ool ate

10 et berl- 741 e thorkna Hoend Jrve thoel -4 tetrabod vo- ZH - prran-3- 1 me thyl)- 3,4
dilgrdro-1H-1 4,1 -triazad thensoled flamlen- 1101 0H J-ore,

44, 4 difhaomweyelohesd)-1 e thyd- 7 e thy Lo oree L e thyd)-3, 4-dihod 1o- 1 H-
1.4, 10-tazadih enmoled flami len- 1101 OH )-one

4[4 fhcrophenyd)4 3 3 Ha F 10-metherl- 7-((methyrlalfore D ime thorl - 5 4 -d ilnedra-1 H-
1.4, 10-tazadib enmoled flamilen- 1101 0H )-one

T-thcro-44 4 fhaowopherel)y 1 hmetlerl- 3, 4-dibgedro- 1H-1,4 5,10
tetrazmad thenen [od, flamalen-1 10 10H Fore

&(4-fhorophenyl)-7, 10-d e thyl-3-pheryl-5,4-dihyd ro-1H-1.4, 5, 10
tetrazzad thenen [od, flamalen-1 10 10H Fore

ethyl 44 4-fluowpherell 1 0-methyd- [ (metleelaa Kool e tlerl)y- 1 1-co0-3,4,10,1 1-
tetralredro-1H-1,4,1 0-triazad thenen [od, f]lamilene-S3-carhosgrlate

Ert-tutd 444-[4-th crophenyd)- 10-metlor]- -1 e thylsulfond e thd) - 11 -omo-
34,101 1-tetrahyd ro- 1H- 1.4, 1 Hn amad theneo [od  flasilene-3-carborrlipiperamne-1-
cathosylate

10 rmetborl-7 41 e tholsa Hornd e thod ) -4-(poyrolid ine 3-whve theel)-3, 4-dihod 1o- 1 H-
1.4, 10-tazadih enmoled flami len- 1101 OH )-one

10 rmetleel-7 41 e thylma lornd rve thod )-4-(pipe nd in-4-dme tlerl)- 3 4 -d ibedro -1 H-
1.4, 10-tazadib enmoled flamilen- 1101 0H )-one

T-thacro-10-mwethd-5 4 -dileedre- 1H-1,4 5, 104etraazad thenmo[ed flama len- 110 1 0H J-one,

ethyl 7fhoro-10-metlerl-11-0000-3,4,10,1 1-tetrahydro- 1H- 1.4, 5,1 0
tetrazmad henzo[ed flamilene-S-carhorlate;

&(4-fhorophenyl)-S-(4-methoxgrpipend ine- 1-cath onyd)- 10-mmethyy]-7-
([ mettylaulfomelimetler])-5,4-dihpd wo-1 H- 1.4, 10-tnazadib eremo [od flam lexn- 11 ( 10H Fone

4[4 -fhcrophenyl)- 10-methyl-34 4 methylpiperamine- 1-cath cngel)-7-
([ mettyla lfornelimetler])-3, 4-dihd wo-1 H- 1.4, 10-tnazadib erema [od flam lew 11 ( 10H Fome
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5 -dith oo 10-metheel-4- ([ tetralopdvoforan-3- vl e theel ) 3 4-d ibyedro-1 H-1 4, 10-
tazadh enzafed, flamlen- 1101 0H)-one,

ethyl 44 4-flowpheryl} 7,1 0-dimethyrl-11 -00-3,4, 10, 1 1-tetralordro- 1H-1.4 510
tetrazzad henma[od flamilens-3-carthoorlate,

H-cyelopentd- 10-methyrl-7-( e thydsulfomdjmethylF 11 -00-10,1 1-dihyd vo- 1H-
1.4,10-t1a=adib eneo[od, flam lene-4 SH1-carboxarnide,

H-etlrrl- 10-mmetinl- - e thydsulfond jmethd)- 11 -o0-10,1 1-dihod 1o-1H-1,4,10-
tiazadib enzo[od, flam lene -4 3H ) carboxannde,

H-{ 4-flncrophenyd]- 10-metlorl-7- [ methylsulfonyd e thyd)- 11 oxo-10,1 1-dihyd vo- 1H-
1.4, 10-tia=adib enmo[ed, o lene-4 SH1-carboxamide,

&b td- 5, 7-difhcro-1 ethyd-5,4-d1kyrdro-1H-1 4, 10-tiazadib enso[cd, £ lama len-
11 10H Fone

5 -dith oo 10-methel-d- propd-3 4-dinedro- 1 H-1 4, 10-tiazad 1h en=o[od, flamalen-
11 10H Fone

4 {oycloproprlve thyl)-5, - difhore- 10-methyl-3, 4-dihyd ve- 1H-1,4,1 0
tazadth enzofed, flamlen- 1101 0H)-ore;

methyl 4-( 5, 7-diflnoro- 10-methyl-11 0xo-10,1 1-dihyd 10-1H-1,4,10-
tiazad then=o[cd, flamilen-40 5H -yl tanoate

5 -dith oo 10-metheel-4-(3-pherdpropyl) -3, 4-dihyd 10-1 H-1,4, 10-
tazadibenzofed, flamlen- 111 0H )-one;

10 methyl- 741 me thylma lornd e thod)- 11 oo -H -{ o-tolyl)} 10,11 -dileedro-1H-1 4, 10-
tiazadib enzo[od, flam lene -4 3H ) carboxannde,

Zrethylhexyl 10-metlerl-7-({ methylsulfonylimethyl)-11 0xo-10,1 1-dihyd 10-1H-1,4, 10-
tazalib enzoled. flamilene -4 3H ) cathomorlate

d-1schutyrdd- 10-methyl- 7= methyl salfonsdimethod -3, 4-d ibpedro-1H-1,4 10
tazd b enzafed, flamlen- 1101 0H)-ome;

5 -dith oo 10-methyel-4- phenetlol-3,4-dihpd vo- 1H- 1,4, 1 -t zzad thenen [od ] amalen-
11 10H Fone

42 benza[d][1,3H1oal-5 ylethyl)-5, - difhacvo- 10-me thorl-5, 4 dihod vo- 1H- 1,4, 10
tazadth enzofed, flamlen- 1101 0H)-ore;

41 1Z,5E)-2, 4-diphenylbuta-1 53-dien- 1-1)-5, 7-dif i cro- 10-methyl-5,4-d ibordvo- 1H-
1.4, 10-tazadih enmoled flami len- 1101 OH )-one

414 -chlorophenyd)- 10-metlyl- 74 [ methylsulfond e thyl)- 11 -0x0-3,4,10,11 -
tetralpedro-1H-1,4,1 0-triamad thenen [od, flamilene -2 -carthosxarmide
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4[4 -chlorophenyl}-N-ethod- 10-mwetterl- (( mnathylsulfondimethyl):- 11 -omo-3,4,10,11 -
tetralyrdre- 1H-1,4,1 - iamd tberen [od famlens-2-zarthomxamide;

4-{4-chlorophenyd)-10-methyl-2-(4-me thyrlpiperazine- 1 -carbory ) 7-
{(methylna bl methy1)-3,4-dihpd o-1 H- 1,4, 10-tta=adb ermo fod famlen- 110 10H Fone;,

H-12 6-dime thyrlplery])-1 O-methyd- 70 e figelsu Bororl e tlord)-1 1-coco-10, 11 -ditgrdro-
1H-14,10-mazadih exzoled £z lene-4(3H ) carbozamide,

H-[4-rethenyphewyD)-1 O-method-7{(me ol Meen-Dime thyd) -1 1-0m0-10,11 -dibyed -
1H-1 4,10-kazadib ermo[ed, flam leve-4( 3H) cathoxartide |,

H-(4-eftylphere thel)-1 O-mmethyl- 7 e thylaa g lime theeDd-1 1-czeo- 10, 11 -dilgrdro-
1H-1.4,10-ma=adb exzo[cd {am lere-4( SH 1 -carhaxarmde;

10-metbyl- 7 (re thylsu omyd e thyi)- 11 om0 -H-propyl-10,11 -dikped 10-1 H-1,4,10-
hiazadib enzofed, flam lene A0 3H ) -cathoxarmde;,

(3 methon v erey Ly 10-me thyl- T-(( e thylsulfonyl) methyl) 11 -omn-10,1 L-dihyd ro-
1H-1 4,10-kiazadib ermofed, flam lene -4{ 3H)-carhoxanude

H-(2-chlomethyl}F 1 0-methed- 7-((metlyrlse Worge Dme thoe])-1 1-ooeo- 10,11 -dilgrdre- TH-
1.4, 10-hiawadib enmofed, flam lene-4{ SH carboxamide;

N-{eyclohenyhmethyl)- 10-metherl- 74 (methylse onyl methyd)- 11 -oxo0-10,1 1-dihyd 1o-
1H-1 4, 10-tvizzadib srmo[ed flam lere-d4( 3H ) cathozxanuda;

-2, 4-diflucoophenyd)- 10 wnetin]-7-((wethylsulfonyDime thyl)- 11 -oxo-10,1 1 -dihyd xo-
1H-1 4,10-hiazadib ermofcd, flami lene-4( 3H ) carboxamide

H-(4-1soproprlphenyd)-1 O-methorl- 24 e thylsu Hompllme thyd)-11-030-10, 11 -dihyd 1o-
1H-1.4,10-nazadib exeo[od flam lene-4 3H ) carboxarnuds,

M- 2 5-difhuoroplenyd)- 10-methyl- 7-({ e thydsulfonyd) methyd)- 11 -oxo-10,1 1-dihyd 1o-
1H-1 4,10-mazadiberzofcd flam lene -4 3H )carhoztarmide;

H-(4-fluow -3 tifluomme thyl) pherny L) 10-methel- 7-([(methd sdlfoesTame thoe ) 1] - ono-
10,11 -dikypdsn-1H-1 4, 10-r1azadib ermaled flam lere-4( 5H)-caboxanide,

ethyl 44 10-methyl-7{{methylsulfornidJmethid)-11 -ox0-3,4,10, 1 1-tetralnpdro-1H-
1.4,10-biazadib enzo[ed, flamlave-4-cah coarnide e thy Tleyelohesavec avboxyrlate

N-(F-methoxyproprl)-1 O-ame thyd- - ((me tordsa b rerl) mretleyl)-1 1-0xe- 10,11 -dilerdro-
1H-1.4,10-triazadib erzofed, flazi lene-4( 3H) carboxanude

10-mmetlyyl-7{( e thylsu lferyAd ) methgd )-d-toswl-3,4-d itpedro- 1H-1,4,10-
tazadib enzoled, flam len- 11 (10H)-ore;

411, 1" bipheiyl}4-vlaulforyl) 10-methel- 7-((methylalfond)methyl) 3, 4-d itnrdro-
1H-1 4.10-mazadib snzo]cd, flams lar- 1101 0H ) -one;
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41 4-methoeophenyl)na liorme])-1 0-me thod- - (metloelo Hore] e theye])-3 4 -dihod 1o- 1 H-
14, 10-tmazadib enmoled flam len- 1101 OH)-cre,

10-metherl- 741 methydsa ond imethyd)-4-(phenydsulfoand)- 5, 4- dihd vo- 1H- 1,4, 10
tazadth enzofed, flam len- 1101 0H)-one;

411 2-methosrphenyl)m liormel)-1 0-me thd- [ (metloeloa Mo el e theye])-3 4 -dibud 1o-1 H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

10 metleel- 741 e thodma oend ) rve thod )-4- (1 4- phenosorple el sulfongd)-3,4-d iboedro- 1H-
14, 10-tmazadib enmoled flam len- 1101 OH)-cre,

4 4 thomwpheryllsalfoned F 10-metler]l- 7 me thylsulfood e thid)-5,4-d deedro- 1H-
14, 10-tmazadib enmoled flami len- 1101 0H)-ore

4 2-naphthoyd)- 10-metherl-7-([ e thydsulford e thyd -5, 4-di bpedre- 1H-1.4, 1 0
tazadih enzofed, flamlen- 1101 0H)-one;

wethyl 3-(4-(2 4-dithiommphernel)y 1 O thod- V- (e thoela Horeel bne tloe])-1 1-cooo-
34,101 1-tetrahyd ro- 1H-1.4, 1 -iazad thenen [od £l amalen-S-vlpropanoate,

42,4 dif oo phererl)-1 OFmethyl- 3,4 ddbpedre- 1 H-1 4,57, 10
pettaamadib enzoled, flamilen-11(10H 1ore

(F-etly] 4-(d-fhacrophenyl)-1 -methol- 74 metloylna oy Dmetly])-1 1-oeeo-3.4,10,1 1-
tetralpedro-1H-1,4,1 0-triasad thenen [od, flamilene-S-carhosgrlate

(5 1-ethid 44 4-fhaowophereel)-1 O methyd- - (metlerlaal fore T e thoel - 1 1-ceeo-3,4,10,11 -
tetralredro-1H-1,4,1 0-triazad thenen [od, f]lamilene-S3-carhosgrlate

Zmethogretlyy] 10-methey]-7-( me thydsulfond e thyd)- 11 -0z0-10,1 1-dihad 1o- 1H-
1.4, 10t1azadib eneo[cd, flam lene-4( SH1-carboorlate,

ethyl 10-methyl-7-((metlerla oy inethor])-1 1-ceco- 10,11 -dibpedre- 1 H-1 4,1 0-
tazalib enzoled. flamilene -4 3H ) cathomorlate

pertyl 10-metlel-7-[{ methylsulford methyd)- 11 0mo-10,1 1-dihyd wo-1H-1,4,10-
tiazadib enzo[ed, flam lene 40 5H ) carbosylate

dchlorobutd 10-metiyl--((metlylalfonylmetley Tl 11 -om0- 10,1 1-dthyedro- 1H-1,4 10
tiazadib enzo[ed, fam lene -4 3H ) carbosylate

naphthalen-2-¢] 10-1metherl- V- e thylaalfoeyd lmmethy ] 11 -0z0-10,1 1-dihyd 1o- 1H-
1.4, 10-tia=adib enmoled, o lene-4( SH1-carhosorlate;

p-tolyl 10-metlyl- 74 methylsa Mo e thyd)- 11 oxo-10,11 -dihyd io-1H-1 4, 10-
tazalih enmoled. flami lene -4 3H ) carhomorlate

recperty] 10-mether]- 74 methydsulfond e thyd)-11 -020-10,1 1-dibyd wo-1 H-1,4,10-
tiazadib enzo[ed, flam lene 40 5H ) carbosylate

52



10

15

WO 2014/139324 PCT/CN2014/000258

plenyd 10-methyd--[(metleelsa Mol bnetlee])-1 1-c0o- 10,11 dibeedro-1H-1 4,10
tiazadib enzo[od, fam lene -4 3H ) carbosylate

dfhoroplenyl 10-methyd-T-((metlylsalforylmetlyel) 1 1-oe- 10,11 -dilgedro- 1H-
1.4.10-t1azadib enmo[od £ lama lene-40 SH 1-carbozorlate;

Zmethoxyphernyl 10-metleyl-7-[[methylsulfondlme thyd)- 11 0mxo-10,1 1-dihd 30- 1H-
1.4,10-t1a=adib eneo[od, flam lene-A( SH1-carbosnrlate,

horoethyl 10-methyd--[(metlyla o metleely 1 1-coco- 10,11 -d1dpedro-1H-1 4,10
tiazadib enzo[od, fam lene -4 3H ) carbosylate

4 methoaypheryl 10-metlel-7-[methylsalfcngd e thyd)- 11 0xo-10,1 1-dihyd 1o- 1H-
1.4, 10-tia=adib enmoled, o lene-4( SH1-carhosorlate;

but-2-vre 1-%1 1 Oemethyl 74 metlyla oy Dme theel)-1 1-o0o- 10,11 -d1boedro-1H-1 4, 10-
tazalih enmoled. flami lene -4 3H ) carhomorlate

3442 A-difhow phernel - 10-methnrl- - methylaalfoned pnetleel)y 11 -0000-3,4,10,11-
tetralprdro-1H-1,4 .1 O-triamad theneo [ed flamilen-3-¢l)propananm de

44 -fhorch ermoyl]-1 Gvethyd- 74 e thyrlaa oreeLme thee ) -5, 4-dihyd 10-1 H-1,4,10-
tazadth enzofed, flamlen- 1101 0H)-ore;

4 3-methoxypro paro ¥)- 10-metlyl-7- [ me thylsulfond ime thyl)-3,4-d ihoedro- 1H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

411, 1" bipheryl}4-carhoay)- 10-metlel- - methdsulfomd imethed - 3,4-d iboedro- 1H-
1.4, 10-tazadib enmoled flamilen- 1101 0H )-one

4 3-cyelopentylpropanoy])-1 0 e thal - 7-( [ e thyelsa oD me thee]) -3, 4-dihod 10-1 H-
14, 10-tmazadib enmoled flam len- 1101 OH)-cre,

4024 F-methoxyrphenyllacetyd)- 10-me thorl- 74 e thydsulfomad e thed)-3,4- dihyd vo- 1H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

10 rmethyl-7 41 e thydma lord e thod)-4- propiongd- 3 4-d ibpedro-1 H-1 4, 10-
tazd b enzafed, flamlen- 1101 0H)-ome;

10 methyl-4 4 3-metlreT mnoy])- 74 e thyds Honod e thd -3, 4-dihopd vo- 1H-1.4, 10
tazad b enzofed, flamlen- 111 0H)-one;

43, Fdumetlerlba tanoyl -1 Gramethyd- 7 e tlorlaa MoreeLime thee])-3, 4-dihod 1o- 1 H -
14, 10-tmazadib enmoled flami len- 1101 0H)-ore

10 methyl-741 e thylna ord e thyd)-4-(2-phenyd acetyly 3.4 -d byrdro-1H-1,4 10
tazadih enzofed, flamlen- 1101 0H)-one;

d-heremoyl- 10-metleel- 7-((me thylalfory e thorl)- 5,4 -d ibgedro- 1 H-1 4, 10-
tazd b enzafed, flamlen- 1101 0H)-ome;
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4 (4-methoobenzood ¥ 10-metley]l- 7] me thylsulfornd mmethyeD)- 5,4 -d deedro- 1H-1 4, 10-
tazadh enzafed, flamlen- 1101 0H)-one,

mwethyl 410 methyl-7-(methyla fond e thyd)- 11 -oxo-10,11 -dihwd 10-1 H-1 4, 10-
tazalih enzoled. flamilen-4 3H 1714 oot tanoate;

42, 4-difhaorchen=oyl} 1 O-methyd- 7-[(methylaal forel e tleel)l 3 4 d ibgedro-1H-1,4,10-
tazd b enzafed, flamlen- 1101 0H)-ome;

- 2-fhorch ermov]]-1 methyd- 74 e thylan ol e tlee])-3, 4-dibod 1o-1 H-1,4,10-
tazadh enzafed, flamlen- 1101 0H)-one,

411 -naphthod)- 10anetherl- V- e thydsulfoerd e thyd)- 3, 4-dibeedre- 1H- 1,4, 1 0
tazadth enzofed, flamlen- 1101 0H)-ore;

d[cycloproparecarboryly 1 - methyl-7-((methylsn ol ive tloely 5 4 -d ibyedro-1 H-
1.4, 10-tazadih enmoled flami len- 1101 OH )-one

10 rmetleel- 741 e thadma osyAd e thyd )-4-(3-phe nodpmopanoyl - 5 4-dideedro-1 H-1 4, 10-
tazadibenzofed, flamlen- 111 0H )-one;

4L 4 duth crophenyd)- 10-methor]- /- (e thydsulfoned Jme thyd)- 11 -0xe-3,4,10,11-
tetralprdro- 1H-1.4 1 O-tiazad thenen [od  flamlen-3-vlimetleyrllisomnd oline-1 S-dione

3442 A-difhomw pheryl k- 10-methyl- - methylaalfoned e tlerly 11 -o0o-5,4,10,11-
tetralpedro-1H-1,4,1 O-triazad ibeneo [od, flamilen-3-y1)-H - methylpropanannd e,

3442 A-difhow phernel - 10-methnrl- - methylaalfoned pnetleel)y 11 -0000-3,4,10,11-
tetralprdro-1H-1,4,1 O-triazadibenso [od, flamilen-3-¢1)1-H, M -dinethylpropanarnmd e

412, 4 difhaoropherrel)-1 O-methyl- - (me thylaa oyl me thorl -5 3-tnoepholing-3-
oxopropyl)-34-dibdro-1H-1,4,1 O-azad thenen [od  flamilen-1 1 10H Fore,

3442 Adif o pherylF 10-methyr]- - methylsalfoned e tlerly 11 -omo-35,4,10,11-
tetralprdro- 1H-1,4 1 O-triazad thenen [cd, flamilen-3-w1)-H-( tetralordro-2H-pyran-4-
ylipropanannde,

3442 A-difhow phernel - 10-methnrl- - methylaalfoned pnetleel)y 11 -0000-3,4,10,11-
tetralppdro- 1H-1,4 .1 O-triamad theneo [ed flamilen-3-¢1)-H'-me thyl- M'- plenypropanelyrdrazide

H-benzd-3-(4-( 2, 4-difha crop hery]) -1 O methyl- 74 methylsa oo Dime thyd -1 1-oz00-
34,101 1-tetrahyd ro-1H-1,4, 1 -t a=ad sbenen [od , f]lamalen-S-¢lipropananad e

3442 Adif o pherylF 10-methyr]- - methylsalfoned e tlerly 11 -omo-35,4,10,11-
tetralprdro-1H-1,4 1 O-triazad theneo [cd, flamilen-3-¢1)-H-( 1, 1-dio:ad otetratnedrot lnophen-3-
ylipropanannde,
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ert-butd 4453-(4-(2, 4 dithorophery])-1 0- e thd- 74 thyr L Horrrlime theel) -1 1-coco-
34,101 1-tetrahyd ro- 1H- 14, 1 - azad thenen [od flasaler S-ylipropanoy]) puperazme- 1-
carhozorlate

Eert-tutyl 4450402, 4 dithorophery])-1 0 e thad- 74 (e thy lsu Mo Lime therl) -1 1-ooo-
34,101 1-tetrahyd ro- 1H-1.4, 1 -1 azad thenen [od  flamilen-3-vlpropanannd o) pi peridine-1 -
carhoanylate

4-(4-chlorophenyd)-H-ethyl- 10-metherl- 11 -020-3,4,10,1 1-tetraloedre-1H-1.4,10-
tiazad b enzo[ed, flam lene-2-carthoxarde

&[4+ 2 A-d it pherrelF 10-methrl- - methylaalfoned pnetlerly 11 -omo-5,4,10,11-
tetralordro-1H-1,4,1 O-triazad ibenso [od, flamilen-3-wliheny] aetate

Farmmomethyl)-4-[2, 4 diflaowphererl)y 1 O-methyl-7-[(me tlyr Ll for T ene thy 5.4 -
dilpedro-1H-1 4.1 0-trazad thenmoled flamlen- 1101 0H J-ore

H-[([(4-( 2 4-difacropherne])-1 O-me thod- 74 metlorlaa o Dme thyd -1 1-cec0- 3.4, 10,1 1-
tetralprdro- 1H-1,4 .1 -tiazad theneo [ed flamilen-3-
ylrnethyrllamn i(d prethylanuns e therlene ) -H-me thylme thananwmam,

42, 4 difhaowophererl)-1 O-methyl-7-(imetlerlna Moy lme thyel)-534 3 ono -5 piperazan- 1-
ylpropyl)-3,4-dihydo- 1H-1,4, 1 -tmazadib ereo [cd flamlen- 1101 0H)-one,

3442 A-difhow phergel - 10-methel- - methylaalfoned pnetleel)y 11 -o00-5,4,10,11-
tetralprdro-1H-1.4 .1 O-tiamad thenzo[ed, flamilen-3-71)-H-[ pipetid in-d-vlpiopanannd e

41442 A-d it pherrel - 10-methl- - methylaalfoned e tleely 11 -0000-3,4,10,11-
tetralprdro- 1H-1,4, 1 O-tiamad thenzo[ed flamilen-3-¢lbua tare- 1 2-div] diacetate,

metlyl 5-(4-(2 4-difhowpheryrly 1 Ohrvethadd- V- (zne thyrlsa Horeel ime tlor])-1 1-cooo-
34,101 1-tetrahyd ro- 1H- 1.4, 1 Hriazad theneo [od flamalen-3-vlpertanoate,

Eert-tutyd (2-00 402 4-dithcrophenyl)-1 (et boel- 74 e thydsu onod e thyd)- 11 -00-
34,101 1-tetrahyd ro- 1H-1 4, 1 -triazad thenen [od £l amalen-S-ylimethy ]l arnna)-2-
oxoetlylicarbarmate

412, 4 difhaoropheree])-346-hydrosorhesorl)-1 O-methyd- [ (mmetheyloa o] e thee])-35 4 -
dilpedro-1H-1 4,1 -tazadibenzo[ed flamalen- 1101 0H J-ore

H-(14-(2 A-difhomwpheryel)y 1 Frve thdd-7-((methyrlaalforeTane thoel b 1 1-coee-35,4,10,11-
tetralprdro- 1H-1,4 1 O-triazad theneo [cd, flamilen-3-¢limethyl henzanide

1-({4-( 2 4-d it cvophenyd)- 10-methy]- - e thydsulfonydjme thyl) - 11 -oxe-35,4,10,11-
tetralpedro-1H-1.4 1 0-triamad theneo [ed, flamilen-3-¢limethyl]-5-phenyhi vea,

Zranumo-N 4 4-12 4-difloropheryll-1 0-methyd -7 4 e thydsn Hoeud e thodd) -1 1-0000-
34,101 1-tetrahyd ro- 1H- 1.4, 1 -t azad thenen [od ] amalen-3-rlimetlerl ) ace tarnide
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412, 4 difhaorophere])-34 3,4 -d thopdvoesdaty]) -1 O method - 7-( (e thorlsu oD mve thor] -
34-dilprdro-1H-1,4, 10-hazadib ermoed, flami ler 1101 0H -ome;

42 4 dithioropherrel)-1 O-methyd- T-((metlylaa Borelimethye])-1 1-coee-5,4,10,1 1-
tetratordro-1H-1.4 1 tamad henso [cd flamilens-S-c athoxanude,,

42, 4-difhaoropheree])-34 5-hd rosorpropd)- 10-me therl- 74 (e thyds ulfored e thyd ) -
34-dilprdo-1H-1,4, 10-bia=zadih ereafed ez len 1101 0H -one;

412, 4 difhaowpherl)-1 O-methyl-7-[ (me thyelna oyl me ther] -5 3-plenoorpropel )
34-dilprdro-1H-1,4, 10-tazadib ermocd, e lemn 1101 0H -one;

(= 1-4-(2, 4 dithorophererl)-1 hvethod- 7 (e thorlsa HoreeLime thoe1)-34 3-
pleroxypropyll 5,4 -diberdro- 1 H-1 4, 1 0-tiazad th enmo[cd, flamilen- 11 (1 OH J-ore

(F-4-( 4 d-dithhcrophenyd)-1 G-rethod- 7 e thor Ll oree L mme thyd)-3-035-
pleroxypropyll 3.4 -diberdro- 1 H-1 4 1 0-triazad h enzo[ed, flamilen- 11 (1 OH J-one

4[4 -chlorophenyd)- 10-metll-2 [ 4-me thydpiperamin 1- vl enethey D 5 4-d ihpedro- 1H-
1.4, 10-tazadib enmoled flamilen- 1101 0H )-one

42,4 difhaorophererl)-34 3 methosypeopyl)-1 Fnethyl- 74 e thyr Lo MorneLime thee D) -
34-dilgrdo-1H-1,4, 10-tazadib ermofcd, flasi ler 1101 0H -ome;

412, 4 dif oo phere])-34 5-ethoxypropylF 10-methyl- -1 methylsalfonyd et boely- 5,4 -
dilpedro-1H-1 4.1 -trazad thenmo[ed flamlen- 1101 0H J-ore,

d-1scbutyl- I0-metley]-7 - e thydsultord e thod)- 35, 4-d ibgedro- 1H- 1,4 10
tazadibenzofed, flamlen- 111 0H )-one;

41 1-ethylpiperidin-3-vlme thyd)- 10 me thd- 74 e thyelsa oere L ame thee1)-3, 4- dibopd 10-
1H-14,10-tazadib ermo[cd, flam len- 1101 0H)-cre,

10 metlerl- 741 e thodsa Horyd e thyd )-4- (e traloedro- 2H-pyran-4-41)-5,4-d iberdve- 1H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

411 2, 2-dimethyltetralyrdro- 2H- pyran-4- @ methyel)y 10-me therl-7-
([ mettyla lfornelimetler])-3, 4-dihd wo-1 H- 1.4, 10-tnazadib erema [od flam lew 11 ( 10H Fome

4[4 -etheerbutan-2-¢1)-1 Oeme thod- 7-( [ metlyla o Dme thy])-3,4-dihnd wo-1 H-1,4, 10-
tazad b enzofed, flamlen- 111 0H)-one;

-1 2-cyanoetleyl)-4 4 2 4-dif oo phereelF 1 Ohme thoel- - methoelalforee T ine thorl - 1 1-
axo-3.4,10,1 1-tetraloedro-1H-1, 4,1 O-trizmad thenen [od, flamilene-S-cathozxamide;

methyl 2-(4-(2 4-difhiomphernrly 1 O-re thad-7-((xne thyrlsa Horeelime thor])-1 1-cooo-
34,101 1-tetrahyd ro- 1H- 1.4, 1 -1 azad thenen [od  flamalene-F-carboxamndo)acetate

42, 4-dif oo phereel)-1 O-methyl- 7-((me thy Ll o Dmme thoe])-1 1-ceco-M -phene thoel-
34,101 1-tebahyd ro-1H-1 4, 1 -azad therma [od f]amlene-S-carhoxannd e,
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H-butyl-4 4 2 4-difow pheroel ) 10-methrl- - met loelsalf o] inethoel)- 11 -coro-
34,101 1-tetrahyd ro- 1H- 14, 1 Hnazad tbereo [od flasilens 3-cartboxannde,

H-cyelobexyl-4-( 2, 4-difh coophenyl)- 10-metleel-7 (e thylm ond e thad) -1 1-0200-
34,101 1-tetrahyd ro-1H-1 4, 1 -tazad therema [od flamilene-3-carboxannde,

H-benzd-4-(2 4-d it ceophensd)- 10-metheel- 74 e thyds ulfonsd ) me thyd)- 11 -oz0-
34,101 1-tetahydio-1H-1,4, 1 0-tiamad thereo [od £]am lere-3-cath cerannd e,

412, 4 difhaowopherl)-1 O-methyl- [ (metlyrla o me thoel)-1 1-ceco-H-(3-
phenylpropyl-3,4,10,1 1-tetahd ro-1H-1,4, 1 -azadib ereo [od £]am lene-S3-cath cocarmd e

42,4 difhaorophererl)-H - 150k tyl- 10-me theel- V- e thydsulfoed ) me thed )- 11 -ozo-
34,101 1-tetrahyd ro- 1H- 14, 1 Hazad therema [od flamilene- 3-carboxannde,

42,4 difhaowphere])-H-[2- b roceowe thoel -1 G- e thyd- 74 (e thy L Mo reDime thee]) -1 1-
oxo-3.4,10,1 1-tetralydro- 1H- 1,41 O-tazad thenoo [od, flamilene -3-carboxaride;

412, 4 difhaoopherel)-1 O-methyd- 7-( (e thye L oyl thoel - M -(oazol-d -wlive thyd -
11-coro-3,4,10,1 1-tebahydio-1H-1,4, 10-tazadib ereo [od flam lere-3-cath cocarmd e

H-{ cyeloproprlmethod F4- 2, 4-di fhu crophenad)- 10 mether]l- 740 e thorlsulfosd e thad -
11-coro-5,4,10,1 I-tetahpdi0-1H-1,4, 10-tazadib ereo [od flamlere-3-cath cecarmd e,

42, 4 difhaorophery])-H - 2-lyrdrosoe 2-methylpropyl)-1 O-methoyd-7-
([ mettylaulfomelimetler])-1 1-oeo-5,4,10,1 1-tetabid 1o-1H- 1,4, 10-tma=adib ereo [od f]amilene-
S-cathoxannde;

412, 4 difhoropheree])-H -1 -(hid wocomre thyd ey lopropyl) - 10-metheel-7-
([ mettyla lforelimetlee])-1 1-oeo-3,4,10,1 1-tetahd 1o-1H- 1,4, 10-tma=adib ereo [od f]azilene-
S-catboxanude;

42, 4 diflaorophererl)-1 O-methyl-F-1 -metlyrleyelopropsyd)-7-
([ metlyla o limetler])-1 1-oxo-35,4,10,1 1-tetrahyd 1o-1 H- 1,4, 10-tma=zadib ereo [cd f]lam lene-
S-catboxannde;

412, 4-dif oo phereel)-1 O-methyl-7-[(metlyrla Mo Dme thoel)-1 1-ceco-H-(4-
phenylbuty]-3,4.10,11 -tetahyd -1 H-1,4, 10-t1a=adib ereo [od £z lene-S3-cath cocarmd e

43, 3 dimethyr T tancye])-5, T-difhacro- 10- e thy]-5, 4-dihyd vo- 1H-1.4, 10
tazadh enzafed, flamlen- 1101 0H)-one,

Eert-tutd ((rars R4 10-methorl-7-(methylsal forgelyr 11 -ceco- 10,1 1-didoedwe- 1H-1,.4, 10
tazalibh enzoled flami len-4 SH v licweloherrlcatbamate,

4 trars )-4- anrinocye lohesxyl]- 10-metlee]- 74 metlylalfore] - 5,4 -d dboedro- 1H-1 4, 10-
tazadih enzofed, flamlen- 1101 0H)-one;
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- [eyelopropylaa oyl 1 O-method- 2-[(methylalforms ] bnetle] )3 4 -dibyedro-1 H-1 4, 10-
tazadh enzafed, flamlen- 1101 0H)-one,

ethyl 5,7-difhow-10Fmetlyl-1 1-000- 10,11 -d1dgedro-1H-1 4,10-
tazalib enzoled. flamilene -4 3H ) cathomorlate

42, 4-diflaoropheree])-1 O-methyl-3-(5-(methylanona] propel)- 7-
([ mettyla lfornelimetler])-3, 4-dihd wo-1 H- 1.4, 10-tnazadib erema [od flam lew 11 ( 10H Fome

412, 4 difhaoropheree])-34 34 dume thyrlanono) propyl) 10-metler]-7-
([ mettyla lforrlimetler])-5, 4 dihyd wo-1 H- 14, 10-tmazadib ereo [od flam len 11 10H Fone;

44 -chlorophenyd)- 10-metlorl-2-( 4-e thylpiperasan 1- ovet boe L7~
([ mettylu o limetler])-5,4-dihyd wo-1 H- 14, 10-tmazadib ereo [od flamlen 11 10H Fome

244 d-fhoropherr])-1 e thyl- 11 -coo-5,4, 10,11 detralyedro-1H-1,4, 10-
trazadih enzofed, flam len-7-wl)acetcrutnle

42, 2-dimetly]l-34 prrmlidin- 1- ) proprll 10-methyd- - (et loelaalforme hne thoel- 3.4 -
dilpedro-1H-1 4,1 -tazadtbenzo[ed flamalen- 1101 0H J-ore

23] Ormethodd- - (me tlorlalforprTine el 1 1-ceco- 10, 11-d1boedre- 1H- 1,4, 10
triazad thenzo[od, fam len-4 SH -7l prrolidin: 1 -7 lacetic aid

101t borl-7 4 e thorlna Hornd Jrve thod )-4-(2- e thorlte trahyd rofirane 3-w1)- 3, 4-d ihoedro-
1H-14,10-tazadib ermo[ed, flam len- 1101 0H)-ore

10 metlerl-4 4 1 -metlylpipend i 41 74 e thorlon MoreeLmme thoe])-3, 4-dibod 1o-1 H-
1.4, 10-tazadib enmoled flamilen- 1101 0H )-one

10 metleel- 74 e thoydsa Hornd e thd )-4- (e tralordro- 2H-pyran-53-71)-35,4-d ibordro- 1H-
14, 10-tmazadib enmoled flam len- 1101 OH)-cre,

4 1-sopropylpiperid ine 4yl )methy ] 10-methrl- - e thad sulfoned imetbeelF 5,4 -
dilordro-1H-1 4,1 0-triazad thenzo[ecd, flamilen- 1101 0H J-ore,

10 rmethyl-7 41 e thydma lord e thod )-4-(1 4 2-0zote tahyd iofl ran-3- e tler])-5.4 -
dilpedro-1H-1 4.1 0-tiazad thenma[ed flamalen- 1101 0H J-ore

411 -methosorpropan 2- ¥l 10-methr]l- - methylaalfonyl inetlee ] 3,4 -d iboedro- 1 H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

44 -methomba tare 2] 10-metlerl- - me thylsulfongd e thed ) -3, 4-d doedro- TH-
14, 10-tmazadib enmoled flami len- 1101 0H)-ore

10 methyl-4 4 1 -methorlpyrrolidin-3-w1- 74 (e thyrlsn Horerlme thyd) -3, 4-dihyd wo- 1H -
1.4, 10-tazadih enmoled flami len- 1101 OH )-one

10yt loel-7 4 e thodsa Hornd rme thud )-4-(1 -(tetraloedro- 2H- prran-d4- e thee])-3.4-
dilpedro-1H-1 4.1 0-tiazad thenma[ed flamalen- 1101 0H J-ore
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10-methyl-4 4 1 -methylamepan-d-7)- [ methylalfom ] e tler]) 3,4 -d ibpedro- 1 H-
14, 10-tmazadib enmoled flam len- 1101 OH)-cre,

4-(1 ethylpiperidin- 311 10-metleel-7 (e thylsulfonyl e thyd)- 5, 4-di Jod ro- 1H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

10yt loel-7 41 e thodsa Hornd rme thod ) -4-(2-(te traloedro- 2H- prran-4-yl)e thee])-3 4 -
dilpedro-1H-1 4.1 0-tiazad thenma[ed flamalen- 1101 0H J-ore

411 -rethyd-7-[ (e thylaa ol e tlee])-1 1-ceeo- 10,11 dibeedro-1H-1 4,10-
triazad b enzo[ed, flam len-4 5H 1-7libensommtrile

44 -chlorophenyd)- 10-metlorl- 7 methylsulfonyd e thyl)- 2-(morpholino e thy1)-3,4-
dilgrdro-1H-1 4,1 -triazad thensoled flamlen- 1101 0H J-ore,

H-ethyyl-4-( 4 fhicrophenyd)- 10 methyl- 74 e thydsn Hond e thyd)-11 -0x0-3,4,10,1 1-
tetralordro-1H-1.4 1 Htamad heneo [od flamilens-2-c athoxanude,

Seopelopropyl-4-2, 4-dithoropheryl)-1 0-methyd- 7 (e thorlaa Mol e thee])-35.4-
dilpedro-1H-1 4,1 -tazadtbenzo[ed flamalen- 1101 0H J-ore

Ert-tutd (401 0-methyl-7 4 methylma g lime thyl)- 11-0m00-10,11-dihydwo-1H-1,4,10-
triazad ih enwo[ed, flama len-4 SH 1-7licyelohe:orlicathamate;

Ert-tutyl ((rars R4 10-me thorl-7- ([ e thydsulfond)me thy)-11 -oxo-10,1 1-dihyd ro- 1H-
1.4, 10-t1azadib eneo[ed, flam lere- 4 SH - vl cvelo hesoelicabarmate,

414 -chlorophenyd)- 10-metln]- 7 methydsulfond) methyl)- 5 4-d ibpedro- 1H- 1,41 0-
tazadibenzofed, flamlen- 111 0H )-one;

4[4 -chlorophenyd)- 10-metll- 74 [ methydsulfond e thyl)- 11 -0xo-3,4,10,11 -
tetralprdro- 1H-1,4,1 O-iazad thenso [cd flamilene-2carbornbile,

402, 4 difhaoropherer])-34 hyrdroxrme tlee])-1 O-me thad- 74 (methy Ll Mo Dive theel) -3 4 -
dilordro-1H-1 4,1 0-triazad thenzo[ecd, flamilen- 1101 0H J-ore,

-4 -chlorophenyd)- 10-metlyyl-1 1-ceeo-5.4,10,1 1-tetrahid vo- 1H-1,4,1 0
tazadh enzaed, flam lene-2-cathominle

412, 4 difhaowphereely H-ethorl-1 O-methid- 74 [ metloelan Mool e thoel)-1 1-cooo-
34,101 1-tetrahyd ro-1H-1 4, 1 -mazad therma [od flamalene-2-carboxannde,

4[4 -cyaro phenyl)-H-ethyl- 10-me thyrl- V- met borlsalfomye Tave thee L 11 -coee-5,4,10,11-
tetralordro-1H-1,4 .1 O-triazad thenen [od, flamilene-2-carthoxarmide

(5 1-2-( 4 2 &-difln crophenyl)- 10-metleyl- 74 methyl fond e thyd)- 11 -ozo-
34,101 1-tetrahyd vo- 1H-1 4, 1 -1 azad thenen [od flamalen-3-vlimetlelisomndo ine- 1, 3-d 1ome;,

(F-2-(044 2 A-difmow pheryll 10-metlel- - methylaalfoaeDimethy L) 11 -0mo-
34,101 1-tetrahyd ro- 1H-1 4, 1 -t azad thenen [od ] amalen-3-vlimetlerliscind o ine- 1, 3-d 10me
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42 4 dithoophereel)-1 Oemethyd- 7-((me tlyelaa Borne e thor])-1 1-coce-3.4,10,1 1-
tetralprdro- 1H-1,4,1 iamad thenmo [od, flamilene-5cathontbile,

10-methyrl-741 methydsa ol ime thyd)-4-(pyrad i 2-1)- 3. 4-dabpedro- 1H- 1.4, 10
triazalib enzoled flami len- 1101 0H)-one,

ethyd 442 4-difow phereel ) 10-mwe therl- 7 methydsulfomd)methyD- 11 -0mo-3,4,10,11 -
tetraloedro- 1H-1,4,1 O-bizzad henen [od, flamlens-2-cathomnslate

42 4 dithoophereel)-1 Oemethyd- 7-((me tlyelaa Borne e thor])-1 1-coce-3.4,10,1 1-
tetralrrdro-1H-1,4,1 0-triazad thenen [od, flamilene -2 carthoxaride

42,4 difhacropheryrl)-1 O-methyd-7-((methyrloa Borme Dmethor])-1 1-coeo-5,4,10,1 1-
tetralprdro- 1H-1,4,1 0-tiazad henm [cd, flamilene-2-cathormtrile;

10 metberl-74 1 methydsulford methyd)-4-(5, 4, 5-time thoesypherey]) -5, 4-dihoad -1 H-
14, 10triazadib enzofed, flamlen- 1101 0H )-one

4 (4-amiroewlahenr])-1 Oemethd- 7-( (e thyrlo o woel e thee])-5 8- dibyd wo-1 H- 1,4, 10-
trazadib enzo[ed flam len- 1101 0H)-one,

43 5-dif oo pyridin-2-71)-1 O-methyd- 7-( [ e thyrlma loaprlime thy])-3,4-dihod 30- 1 H -
14, 10-tiazadib enzofed, flamlen- 1 1(1 0H )-one

42, 4-dithorophereel)-1 Oemethyd- T-((metlyla Bormelimethy])-5-phend- 3 4 -d ilgedro-
1H-1 4,10-triazadib exeoed, flam len- 1101 0H )-one;

(F-4-( 2 4-difhacrophernel)-1 O-methyd- 74 e thyelaa Horne e thod )-5- phensd- 3 4-
dilepdro- 1H-1 4,1 O-azmad thenzo[ed, flamlen- 1101 0H )-one;,

(5 1-4-(2 4 difhoropherrel)-1 Dbmethyd- 74 e thorlsa ool e thye 1) -3-phensd-3,4-
dilprdro- 1H-1 .4, 1 0-azad henzaled flamalen- 1101 0H o,

4-(2 4 dithiorophertel)-1 O-methyd- T-((metlylaa Borelime thy])-54 naphthalen- 1-v11-5,4-
dilgrdro- 1H-1 4, 1 O-triazad thenzoled, flamilen- 1101 0H )one;,

4-(2 4 difaom pheryl14 3,5-"H,)- 10-me thyel-7-( e thylsulformd ime thid)- 5,4 d dheedro-
1H-1 4, 10-triazadib eveo[ed, flam len- 1101 0H )-one:;

42 4 dithiowopherrel)-1 Oemethyd- 7-((metlyla Bormel e tho])-3-neoperdyl-3,4-
dilepdro- 1H-1 4,1 -azmad thenzo[ed, flamlen- 1101 0H J-ore,

42,4 difhacropheryel)-1 O-methyd-7-( (e thyrloa BoaneDime b -5400 1 - oo cts cando i 2-
¥lnmetly])-5 4-dihyd io-1 H-1 4, 10-triazadib ermofed flamalen- 11 (10H ) -ore

42 4-difhoropherrrl)-34 2 6-d irve thoo ypheryl)-1 e thyd- 7 -
([ rretlerlm Mfbree e tier])-5,4-dihd wo-1H- 1,4, 10-tazadib ermo [od flam len- 110 10H - one;,

42 4-difhoropherrel)-34 3, 5-d irve thoor ypherye])-1 e thod- 7 -
[(rretlorlo Mool e tier])-3,4-dihd wo-1 H- 1,4, 10-tiazadib evea [od flam len 110 10H Fomea
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3-(3,5-di-tert-butylphernd 3 4-[ 2 4-di flu ovopheryl}-1 Bnethyl-7-
(i methylra oyl me thyl)-3, 4 dihyd io-1 H- 1,4, 10- tiazadih eveo [od flam len- 11¢ 10H Fone;

nethyr] (441 e thyd- 7-((me therla Moyl me thyel)-1 1-coeo- 10,11 dilordro- 1H-1.4.10-
triazad b encaa[ed, flaen len-40 3H )-v 1) cyclohexyl atbamate;

methyl ( rans)-4-(1 0-methyl- 7{{methyiso MeenrDme thid)- 11 -0xo-10,11 -dild wo-1 H-
14,10-biazmadib eveza[ed flam len-40 3H)-)eelobhexyl)oabamate;

wethye] ((c15)-4-(1 O-pethyd-7-({ e thyla Hory Dmethyd)-1 1-ceco-10,11 -dilopdro-1H-
14, 10-bazadib evzo[ed flamlen- 4 SH)- e yelobesoy Do b armate;

22442 4diflucrophanyl)- 10-me thyel-7 - ((methylsulfond Ine thyl)- 11 -ox0-3,4,10,11-
tetrahydro-1H-1,4,] O-triazad henmo [cd, flazalen-3-v]letinellis cind aline- 1, 3-dione;,

42,4 dif ioropheree])-1 O-methyd- 7-((me tiylsu vl ne thoy])-5 4 te rahrdro- 2H-pyzan-
d-y1)-3,4-dihydxo-1H-1,4, 10-triazadib erzoled, £ lan 11 (1 0H)- ane,

bererl (24(4-(2 4-difhrorophenyd)- 10-mme thnel-7 4 nethodan lfopylime thpd)- 11 -ouo-
34,101 1-tetrahyd ro-1H- 14,1 O0-ti amad henen [od  flamaten-3-l) ethyl eathamate

3H([1, 1" b iphererl} 2y D44 2, 4 -d i oo phend)- I0-trethy]-7- ({me thols ulfonyl me thyd) -
34-dihydro-1H-1,4, 10-triazadiberzoled, flazlen- 11 (10H)-one;

4-(2,4-difhiorwopherrl)-1 O thyl- 7-{(metinrlsu WoryLme thoe])-5 4 quinchin-8-7[)-3.4-
dilgdro-1H-1 4,1 0-triazad henzo[ed flazalen-11(10H)-one;

42,4 difhoropherrl)-1 O-wethyl- 7-{ (metinrlan Bornrlave thoel) -5 { pyidin- 2-11)-3,4-
ditordro- 1H-1 4,1 (-iriazad henzo[ed, flazilen- 1101 0H)-one;,

341 Hamudazol- 1 -vl)phenyl)-4-[ 2 4 difhacvophenyd)-1 O-wvethyl-7-
((etherlsu Moo e thyl)-3,4-dibod 1o-1 H- 1,4, 10-tiazadib eres [od flamlen 11 ( 10H F one;

4-(42 A-d ifhoro pherel) 10-methyl- 7-{{ methylaalfoood dnetboelF 11 -co00-3.4,10,11 -
tetratppdro-1H-1,4,1 (Mriazad ibenzo[cd, flamalen-3-ylbenzomi tile,

4-(2, 4 dif oo pherwyl)-1 O-methyd- 7-((mettylsu e Dime tler])-54 3 prrid in. 2-
¥lphenyl)-34-dihwd re- 1H-1.4,10-tiamadiberma fod flamilen-1 1(10H - core;

3442 A-difhompheryll 1 0-methyl- 7-({ methylsalfornyd paethyl) 11 -ceon-3,4,10,11 -
tetraterdro-1H-1 4,1 Hinazd henzo[cd, flazalen-3-vibenzmon tmle,

42, 4-dif haorophernyl)-1 Ohme thil- 70 me thyrlon B Lme thyl)-24( 2-oxopyrad an- 1(2H)-
ylmethyl)-54-dihydro-1 H-1,4, 10-triazadib ereo[ed, flazalen- 11 (10H)-one;

ethyl 4{24-difluoropheryl} 2-(ethylearbamorl) 1 O-methyl-7-
((wetirrlsulforglme thy])-1 1-cc0-3.4,10,1 1-tebahpd 1o~ 1H-1 4, 10-triazadib ermo [od fam lane-
S-catbagrlate,
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42 4 dithoophereel)-1 Oemethyd- 7-((me tlyelaa Borne e thor])-1 1-coce-3.4,10,1 1-
tetralprdro-1H-1,4,1 0-triazad thenen [od, flamilene-5-carthoxaride
42 4 dithioropherelr M, 10-d imethyd- 74 metlyrlsaa Borelime thyd)-1 1-oxe-5,4,10,1 1-
tetralordro- 1H-1,4,1 -tiazad henm [od  flamilene-5c athoxanide;,
42, 4-difhowophereel)-H, N, 10-time thyd- - e thorlan Woree D e thee]) -1 1-ceeo-5.4,10,1 1-
tetraloedro- 1H-1,4,1 -bizzad henmn [od, flamilens-S-cathoxarnide,,
H-{4-[1 - et loel- 74 e tlorlan oD thod )- 11-0200-1 0,11 -dihoed w01 H-1,4, 10-
tiazad b en=o[ed, flama len-4 SH 1-rlicyelolesorlacetarnmd e
10 methyrl- 74 methydsa Hoond e thyd)- 4-(pyd e 3-41)- 3. 4-d doedro- 1H- 1,4, 10
triazalib enzoled flamlen- 1101 0H)-ore
4 (Schloropyridin 2-v1)- 10-me therl- - ( e thydsulfond)met bd 33,4 -d ilyrdro- 1H-
14, 10triazadib enzofed, flamlen- 1101 0H )-one
41 H-indamal-5-¢1)-1 O-methd- 7-[ (e thyrla Mol methee])-3 4 -dihod 10-1 H-1 4, 10-
trazadib enzo[ed flam len- 1101 0H)-one,
4 herzyl- 10-metlerl-7 (e thylm loeelive thyl)- 5, 4-dihyd vo- 1H- 1,4, 10
triazalib enzoled flamlen- 1101 0H)-ore
10-metherl-74 methydsulforud methyd)-4- prrinudin-S-v1)-3 4 -dihd io-1 H-1,4, 10-
trazalib enzofed flam len- 1101 0H)-ore,
1 O-method- 7-[(metly L ornel e thoel - 44 prridin-2 - lve thd)- 5, 4-d ibpedre- 1TH-
14, 10-4azadib enzo[ed, flamlen- 1 1 (1 0H )-one
1 O-method- [ (metlyla Horrel e thoe] )44 prridazin- 3-vhve thad)-3,4-dihsd 1o- 1H-
14, 10-t1azadib enzoed, flazalen- 11 (1 0H)-cne
(5744 2 A-difhoropheryel)- 10-methyrl- - me thydsulfoend e thed)-5-((2-0xo pyndin-
12H Fvlenetiee]) 5 4-dilgrdro-1 H-1 4, 10-tiazadib enzmaled flama len- 11 (1 0H )one;
(E)-44 2 4-difhoro phereel)l 10-methyel- - methylaalfory ] e thee D 5[ 2-cecopyridin-
12H Fylpnetiee)- 3 4-dilgedro-1 H-1 4, 10-kiazadib enma[od flama len- 11 (1 0H )-one
1 O-method- [ (metlylaalformel ine thoel - 44 5-( bifha orcene oy lipyad in- 2-4)-3,4-
dilepdro- 1H-1 4,1 -azmad thenzo[ed, flamlen- 1101 0H J-ore,
4 Z-fhoopyrndin-g -¢1)-1 0-re thod- 7= e therla Hoaerlme theel)-3 4 - dihyd 1o- 1 H-
14, 10-tiazadib enzofed, flamlen- 1 1(1 0H )-one
1 O-method-4-(1 1 -metlerl- 1H- pyrazol- S-ylime tlhee])- 74 me thydsa oned e thad) - 5,4
dilgrdro- 1H-1 4, 1 0-triazad thenzofed, flamilen- 1101 0H )one;,
4{ E-methoerypyrid i 2-7)- 10-methyel- - me thodsulfoend e thed)-5,4-d ibnedryo- 1H-
14, 10-ria=adib enzo[ed, flamlen- 1101 0H )-one
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442 2-dnmethyl-3-morpholinopropyll-1 e thyd- - e thyla Mozl e thee]) -3 4 -
dilgrdre- 1H-1 4,1 -razadibensoled flasalen- 1101 OH J-ore,

44 S-thoopyrnad i 2-71)- 10-methyel- - me thdsulfoend e thed)- 5, 4-d ibpedvo- 1H-
14, 10-tazadib enmoled flami len- 1101 OH )-one

1 O-methyd-7-((me thyela oyl me thel -4 4 prerinad in-4-1)- 3,4-d ibyedro-1H-1,4 10
tazd b enzafed, flamlen- 1101 0H)-ome;

4 2-( 3 d ivethylarine lproposoy Thenzyl)-1 O-methyd- 7-( me thorlaa oD thor11-35,4-
dilgrdre- 1H-1 4,1 -razadibensoled flasalen- 1101 OH J-ore,

24 10-mwetherl- - e thydsulfondjmethy Dk 11 -00- 10,1 1-dihgd yo- 1H-1,4,10-
triazad ih enzo[od, fam len-4 SH1-71)-2-phenylacetomnitrile

242-((1 O-methyl- 74 methylm Mo lmetlee])-1 1-o0o- 10,11 -d ibgedro-1H-1 4, 10-
trazad b enzo[ed. flam len-4( 3H)- A )me thid )phenoorJacetannde,

442 4-d1fhcrophenyd)- 10-metler]-7- me thylsulfornd lmethod)- 11 -o20-3,4,10,11 -
tetralprdro-1H-1,4,1 0-triazad thenen [od, flamilene -2 -carhosgrlic acid

1 O mrethod- (e ther L Kol bne thorl -4 420 prrnd i 2 wlve thosoyihensy])-3,4
dilgrdro-1H-1 4,1 -triazad thensoled flamlen- 1101 0H J-ore,

(F)-74 ethyls lfoand)-1 O-mmethod-4 4 1-pherrlethyrl )y 3 4 -d ilgedro-1H-1 4, 10-
tazadih enzofed, flamlen- 1101 0H)-one;

1 O rrethyd-4-{ prud ine- 2971 7-( prrvolid in- 1 wloa oreel) -5 4 -dideedro-1 H-1,4. 5, 10
tetrazzadibenen [od, flamalen-1 10 10H Fore

(574 ethylaa Hore])-1 e thod-4-( 1-pherrrlet borl - 3,4 -d ilopdro- 1H-1 4, 10-
tazadh enzafed, flamlen- 1101 0H)-one,

(F)-metle] 3-(4-(2 4-difhomwpheryl} 1 G- methyd- -((me thorlsal foroel e thoelr 11-o0o-
34,101 1-tetrahyd ro- 1H-1 4, 1 -triazad thenen [od flamalen-5-ylipropanoate.,

(5 Frmethyl 34442 4-difluowphenyll 10-metly]- -1 methylsalfond et ol 11 -0mo-
34,101 1-tetrahyd ro- 1H-1.4, 1 -tiazad thenen [od £l amalen-S-vlipropanoate

442 4-d1fhcrophenyd)- 10-metleel-2-(1 -methyl- 1H-pyrazol-d -1 74 e thydsulfond)-
34-dilprdo-1H-1,4, 10-biazadih erofed, ez len- 11 (1 0H 1-one,

44 4 chloropheryl)-1 0-methyd-2-( 1-mwethyl- 1 H-pyramol-4-94)- [ metlerl Mo rel)-5.4-
dilgrdro-1H-1 4,1 -triazad thensoled flamlen- 1101 0H J-ore,

(F)-H-ethyl-F-lethydsulfongyd)- 10-metbyl-1 1-coco-d- 1-pheryrlpropydl-3,4,10,11 -
tetralordro-1H-1.4 1 Htamad heneo [od flamilens-2-c athoxanude,

1 O-methyd-2-( 1-methyd- 1H-pyrazol-d-71)- - methylsulfond e thad )-4-( prnd in- 2-
vI35 4-dikeedro-1H-1 4, 10-tiazad h et=o[ed, flamlen- 1101 0H )-ore
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1 O methyl-2-( 1-methyd- 1H-pyriazol-d-71)-7-(methylnalfony - 4-pherryl-3,4- dibod ro-
1H-14,10-tazadib ermo[cd, flam len- 1101 0H)-cre,

1 O-methyd- 2-1 1-mwe thyl- 1H-pyrazal-4-v1)-7- (e tlerlmlforee D4 prod ine 2910 5.4-
dilprdro-1H-1,4, 1 0-tiamad tbenzo[cd flamlen-1 (1 0H)<ore;, ard 44 4-fluoropheryl)-10-
methel-24 1 -metlyl-1 H-pyrazol-d- w1} [ (methyla Mo Limetlee])-3,4-dihed io-1 H-1 4, 10-
tazd b enzafed, flamlen- 1101 0H)-ome;
ot pharmacentically acceptable 5 alts thereof.

Conpoands of formmlal canbe used in the form of phanmacertically acceptable salts .
The pluase “pharmaceutically acceptable 5 alt™ mears those salts which are writlon the scope
of sound medical pdgzerment, mitahle for use incormtact with the tissues of mans and loarer
arirtals withoot unduae tosicity, nmtabon, allersic respors e and the hike and awe
conmmensirate with a wasomable benefitiss I ratio.

Phamarentically acceptable salts have beendescnbed m 3. M. Berze et al. I
Fhanmaceutical 5 mences, 1577, 65 1-19.

Conpoands of formmla (1) may comtain either a basic or an acidic fanchonaldy, or
botl, and canbe converted to a phamacentically acceptable salt, whendesited, hyusine a
suitable acid orbase. The salts maybe preparwed m sitn dunne the final 1solabon and
purification of the corpounds of the inventon.

Examples of acid additon salts mchide, bt ave not hnuted to acetate, adipate,
alginate, citrate, aspartate, bermoate, bermeresu lfonate, bisulfate, bubrmate, camphorate,
canphosulfonate, dighiconate, glyecerophos phate, hersulfate, heptanoate, hexanoate,
fumarate, lppdrochlonde, lydrvchronode, hdioiodide, 2-lerdrosgretharsulfonate (1sotluonate],
lartate, malate, maleate, methanemlfonate, nicotinate, Z-naphthalenesulfonate, ceralate,
palnutoate, pechnate, persalfate, S3-phervlpropionate, picrate, pivalate, propionate, siconate,
tartate, thiocyanate, phos phate, ghitamate, bicath onate, p-tohenesalfonate and undecanoate.
Also, the b asic mhogen-contaiting groups canbe quaterizmed with such szerts as lowrer allorl
halides much as, but not lirnited to, methyl, etleel, propyl, and bty chlodes, bronodes and
1odides; dialkyl sulfites hke direthyl, diethyl, dibuty]l and dianoe] sulfates | long chaim halides
sich as, but not hrnated to, decyl laaryl noaistyl and stearyd chlorides, bronodes and 1odides
arylallkyl halides like henzd ard phenetly] brommides ard others . Water or oilsohible or
dispersible products are thereby chianed. Examples of acids which maybe enploved to
form pharmacentically acceptab le anid addibion s alts inchide such incrz aie acids as
hydwochlone acid, lpdrchronae acid, salfirie acid, and phosphone acid and such orgare
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arlds a5 acehe amd, famarie acid, malee acid, 4-methylberzenesulforie acid, sucenme acad
and citne acid.

Basic addibion salts may be prepared m sitn dunng the final 1salation and porification
of campounds of this rvrerbonby wactng acarbosorlic acid cormtairming motety with a
suitable base such as, bt not linated to, the hydiocade, cathonate crbicahonate of a
pharmaceutically acceptable metal cation or with ammenia or an organic prmary, secord ary
or terbary amire. Pharmacentically acceptable s alts mehide, but are not hruited to, cabons
based on alkal metals or alkaline earth metals such a5, but not lnted to, httmam, sodnam,
potass nar, calenum, magnesoun and alanmroam s alts and the ke and nontoesie quaternary
amronia and armire cations inchiding anmmonmm, tetrarethydammonmm,
tetrasthylammormm, methyl amine, dimethylanune, timethidamine, tiethylanune,
dietlyrlanmne, etlyrlarnone and the ke, Other ecamples of crgamic anunes usefil for the
forrmation of b e addition salts inchide ethylened 1anane, ethanolamire, disthanolanone,
piperidine, piperamne and the like.

The term “phamacenticaly acceptable prodmg™ or “mrodig™as used hewin,
represerts those prodnigs of the compounds of the pies ent imrertionarlich are, writhin the
scope of sound medical mdzemernt, saitable foruse mecontactwrith the tsmes of hamars and
lovarer arornals withoat undue toericity, mritation, allerzic respormse, and the like,
conmnenrate with a weasonab le berefitiisk rato, ard effectve for their ntended use.

The present mvenbon comemplates compounds of forrmla (1) formed by s ynthetic
means or formed by in vivo biotrars formation of a prodmz.

Conpoinds desabed herein canezastin unsolvated as well as solvated fonms,
inchiding hydated fonms, such as hen-lopdrates. Ingeneral, the solvated forms, with
pharmacentically acceptable solverts such as water ard ethanol among others are equivalent
to the unsolvated foms for the parposes of the norerhon
Gereral Synthesis

The compounds descrbed herein, mchiding compounds of gereral forrmla (1) and
specific examples, may be prepared, for example, tlroigh the wachon routes depacted
schemes 16, The variables &', 4% 4% 4% 7' ¥, ¥4 R, BL R B, R® RS, R*™, R*™ R™,
E™ and B used inthe following schemes have the meanings as set forth in the mnmnary
and detailed descnphon sectons unless otherarise noted

Abb reviations used m the descnptons of the schemes and the specific exanples have
the follwring meamings: DMF for dimetlylformannde, DRSO for dimethy] sulfoeade,
m_FEA for S-chlomperbensoie acid, PA[CO AR, for pallad manuTT) acetate, SFC for
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Supercnteal Fhind Cluomatography, THF for tebalhdmofaran, TFLA for triflomacetic acid,
and HPLC for lugh performance liqaid clvomatogmply.
scheme 1

1] }:F
Rt L
'ﬁrl_'l N"hlu'j R" RE
T 2
H
".E'“ H""HE

Compoands of general frmmla (D wherein ¥° is CR'E® maybe prepared by treating
corpoinds of zereral formoala (1)with an aldeloede or ketore (Ziunder acidic condibions, as
Ubistrated m Scheme 1. Gererally this cyclizaton eacton maybe effected in the presence
of a eagent much & Htanmm tettachloride ina solvert such as, bt not limited to,

10 tetralpedrofivan or dichloromethane, at a teriperatire anging from 0 °C 4o 30 " C.
Altermatively, this cycizaton reacton may alsobe effected 1n the presence of an amd, such
as acete acid or hydmwochlone acid, in the shsernce or presence of a solvent such as, but not
lirmited to, methanol or ethanol at a temperatare rangmng Hom 30 °C o 1530 °C,

scheme 2

PG

15
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Compoands of forrmla (1) wheren ¥' and ¥ are CH avd F* is H may be prepared
by zenerl syrthetic methods as shownin Scheme 2. Treatrent of conpourds of formmla(d)
wherein X 15 By, CL or I, with 1, 1-dimethosor-H H-dimethylmethanarnine at elevated
terperature (e g, aboat &0 °C to aboat 100 527, i the absence or presence of abase, ard ina
solwent mach x5, but not hnated to, DMF, provide compounds of formmala (30, Eranples of
siitable bases inchide, but are not lirnited to, Lithmm or sodmm mwethanolate. Catalvhe
hydmozenation of [ 51 in the presence of a catalyst such a5, but not linmted o, Earey-MHickel
and under hydrogen atvosphere (doat 30 psi) and m a solvent such as, bat not linated to,
ethyl acetate, at about oo termperatire zererally affomd s compounds of foerala (),
Protection of the nitmogen atomowrith protecting zronp mich a5, but not lirited 1, bereyl,
tosyl, or (methylsilylethoryimethyl sroup marbe derived fom weactonarith an
approprate halide in the presence of astong base sach as, but not hinated to, sodmm
hdnde, to provide compounds of forrnala (7).

Tratmert of (71writh an acid sach as, but not inated to, hdrochlone acid or
hydmwbrorie a0id and ina solventsuch as, bt not hinated to, dicerare ox wrater, at about 40
"2 to aboat 100 °C, typically provides compoinds of formmla ().

Allorlatiom of (271writh an halide or mesdate, in the presence of abase such as, but not
Lirmited to, sodmm ledride, cesmim cabonate, or potassmm catbonate, and inasolvent such
as, bt ot lirnited to, divethylformarnide or dimetloelalfoeade at a tenperatore of about 0 °C

to aboat 50 C provides compounds of fommala (9.

Tweatment of the compounds of formula (Fwith 4,44 455 5 F-octamethyl-2, -
b1l 3 2-dioxab crolane) affords compounds of formnala (100, Ingeneal, the conversion may
be facilitated by a palladmim catalyst such as, but not lirnited o,
tetralas( trapherrrlphos plune palladm w00, tas (dbenzyrhidene acetore )dipalladm 0, cr
pallad mr T acetate, an optonal izard such as, bt not linoted to, 2-dicyelokesdphosphino-
274" A “tritsopropylh ipheny (Z-phos), or 1,1'-bis( diphererlphos phand) ferrocene, and a base
sich as, bt not limdted to, cathonates, acetates, or phosphates of sodmm, potassmm, and
cesmnt ard cesnum flacrde. Hon-hnobng examples of suitable solvents inchade methanol,
dimethoxyethane, N H-dimethyd formannde, dimetlylaalioeide, dicxarne, tetrmhyd iofian, and
water, or amnpire thewwof Compounds of forrmla (13) maybe prepawed by () treating
compomds of formmala (10) with compounds of forrmla (11) whersin X' is halide,
mesylate, or miflate, urder Sumla coupling cordibons (M. Mivama and & Sumali, Chem
Few 1995 524572485 T Crzanommet, Chem 19599, 276:147-148, to provide componnds
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of forrmla (12, and (b)) removal of the protechng zroap (Fir), as ihistrated in S chene 2
Femoral of the protectns groap may also oomir i s 1 under the Susala reaction conditions.
Gererally, the conpling reacton is effected in the presernce of a palladmm catalyst and abase,
ard optonally in the presence of'a hgand, ard in asmitable solvent at elewvated tenmperatare

5 (forexample at boat B1°C toaboat 1530 %2 The reaction maybe facihitated by ricwcerave
rradiation. Examples of the palladnnm catalyst inchade, it are not hinmted to,
tetralas(trpherrrlphosplune palladm w0, tas (dbenzyrhidene acetore)dipalladm (), and
paladmmTaetate, Examnples of maitable bases that maybe emploved inclade, buat not
limmited to, cathonates or phosphates of sodmm, potassmam, and cesmrm and ces i fhorde.

10 Examples of mitable lizands inchide, but not innted to, 1,35,5,7-tetrare thyd-&- pheryl-2. 4.5
o a-f-plosphaadamarte, 2-dicycloherdphosplune-274 6-tiis opropyThiphenyl (Z-phos],
and 1.1% bis[ diphenylphosphartyl) ferocene. Non-linotng examples of saitable solvent
mechide methannl, divethosyethare, H M-dime thyelformmannd e, dimethydsulfoeride, dioxane,
tetralprdrofiaran, ard water, or a noxtare therecf.

15 Altermatively, treatment of conponnds of formula (9 wheran X 15 [, Br, CL or tuflate
withbororie add or derivatives thereof(e.z. horome esters ) of forrmla (147, under Sumaki
coupling cordibons as descrbed abowe, may also afford commpounds of fornmala (12).
Femoval of the protectns groap may tale place under the Sumili wachon condibors to
provide conpoirds of fommala (130

a0 Scheme 3
" I .

A " ah (OR,E "
’T'LJ\II’ e R ———— A NES
o Ay * Sy

15 11T 12

RNk i
'lp_l,‘qﬂ‘ﬁn’-h:.:ll:l r -i.l..""‘!.“"“‘-ln_{j
b I N 0
A..q.l-i.-!'- 'L"a:n'.le'
15 -]

Compoands of formila (11 wherein X' is I, Br, crCland foormila(14) maybe
prepared according to the syrthes 1s oathned m Scheme 3. Eeduchve armnation of amires
25 (137 wherin X" is I, Br, or Clwith a saitable aldehyde or ketone in the presence of a
reducing azent much a5, for exanple, sodnum tnacetoevhd roborate, sodmmbomlerdride, or
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sodmm cvanch orolerdride, and anacid (e.z. acetic amd), provides conpoands (11 1arheremn
B is - Cg alkyl, C4-Cg alkernodl, cr Cp-C g allorrorl, each ofwhich is optionally sabstituted, or
Ef 15 C)-Cg haloalkyl. The reaction is generally conducted in a solvert sach as, for example,
dichlommethane, methanol, or ethanol, at a tervperatare of o1t 0°C to ot 100°C,
Compoirds of formmla(14) maybe prepared fiom conpoinds of fomtmla (111 under Sumilki
conpling corditions as described mn Scheme 2.

Altermatively, conpoands of fommala (11 may be prepared using Bucherald macthon
corditions. Halides (18 maybe treated warith a suitable amive (17 in the presence of'a
catalyst a hzand, abase, and in a solvert to provide compounds of formmla (18], Exanmples
of catalysts that maybe emploved mehide, but are not lirmated to,
tetralas( tpherrrlphosplune palladma s 0, s (d henzrhid ene acetone ) dipalladoa s 0,
bis{iphenylphosplure ) pallad men(I1) dichloside, ard palladine[T)acetate. Examples of
siitable bases that maybe employed inchide, but not linmted to, cartbonates or phos phates of
sodmr, potasspam, and cestum, and cesmam fhioride. Examples of suitable hzands mehide,
bt are not lirted to, 1,35, 7-tetrarmethyl-A-plenyl-2 4 8-trioxa-&-phosphaad amarnte, 2
dicyelohesgylphos plino-2°4° A “hitsopropylh iphenyd (-phos), and 1,1'-bis(
dipherylphosphanyd) fernocere. Nowlinobng examples of suitable salvent inchide toliene,
fert-butamn]l, methanol, ethannl, dimethoryethane, M WM -dime thorlformannd e,
dimethylsulfcenide, dicerare, tetahydofara, and water, or a mixhawe thereof Halogenabhon
of compounds of forrmla (12) by reachonwith areagert such as, but not lrmited to, M-
bmmomccinintde or H-iodosuecirinode, ina solvert ;mach as, atnot limnited to, acetic acid,
at temperatites from abont0 “C to abont 50 ° C, provides coampounds of formmla(11)
whereinX'" is Tor B,

Scheme 4
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Compoands of general firmmla(S) wherein B* is H maybe prepared accoeding to the
syrthesis outlined i 5 cheme 4. Compounds of forrmla (200 maybe prepared by treahng
conpomds of formoala (18] with( 151 wherein '™ 15 halide, mesvate, or triflatennder
aumkicoupling corditions as deseribed inScheme 2. Conpoinds of fommila (00 may also
b prepated by treating compannds of fommla (217, wheren X' is halids, mesvlate, or
tiflate, with a bome acid (or a bororie acid dervative) (228 under Sumiki coupling
corditions. Deprotecton of compound (20 under st le corditiorns provides conpainds of
forrmla (231, Conpoards of formmla(24) maybe prepared by teating compounds of the
forrmla (231 with an aldehyde or ketone (21 wsing conditions described m Scheme 1.
Compoinds of forrmla (25 wherein Y is optionally substibated ©, <2 allorl, C -0y alkerorl
ar -0 alkynyd, cr B s C -0 haloallor]l maybe prepared by the reductive anination
reachon of compounds of formala (24) with saatable aldelvrdes or ketones, emploving
reachon corditons deserbed i Scheme 3. Simlaly, reduchve armnation of conpoards of
forrmala (200 with saitah le aldehyd es or ketones provides conpounds of foermla (26
Componnds of general forrmla(25) whewin BS is C{OI0R™, CNE™, 5(0).R%, and
CENNE™R™ maybe prepared by the reaction of campounds of formula (24) with
chloroformmates, acid chlondes, sulforyl chlorides or 1s ooyanates in the presence of a base
sich as, utnot limited to, diisoproprletlorlanine, trietlylatine, or cesiim cathonate, ina
solwent ;mach as dimethylformannd e, dimethylacetanide, 1 2-dichlomethane, or
dichlommethane, at tenpetatires ravgimmg fom anb lent tervpetatie to aboat 100 °C for
ahoat 2 to abonat 72 hoars.

Scheme 5
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Componnds of formmla (21 ) wherein X' is CL ¥'is M and T* is CH mayhe

prepated according to the syrthesis descrtbed inScheme 5. Tmatment of (27 writh
5 ammmormam hedvoeride at about 100 °C to aboat 1530 °C affoeds amires of formmla (28).

Iodimation of (28] with H-iodomearmnnde m a solvert such as, but not linmted to,
aretonitrile or acetone, at a temperatire of dhoat40*C to about 85 *C, wields compounds of
formula (259, Subsequent coupling wth (E)1-2-(2-ethoooeree])-4 4, 5 5 tetrarethorl- 1,5, 2-
dicecaborolare nhlimng Sumild coipling reaction corditons as descrbed ab ove provides

10 compomds of formmala (301, Cyelizaton of (300 followred by protechon of the mibogen atom

affords compounds of formmla (310,

Cyehzation of [30) may be acconplished m the presence of an acid such as, at not
limnited to, acetic acid or hydmochlone acid ard at an elevated terrperatare (2.2 abont 50 %2

to ahaat 100 1),
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Conpoands of formmla(38) may be prepared according to Scheme 6. Esters of
formula (5335) mavbe obtained fom(a) teatment of formmla (4] with diethyl oxalate in the
A prsence of abase such as, utnot inated to, potassmm ethoxade or s odmm ethoeride, ma
solvent such as, but not hinoted to, ethanol dicerare, and diethsd ether, and at a temperatore of
ahaat 40°C to aboat 80 °C ; and (b)) cyelization of the rem lhng 1rtermediate (52 in the
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presence of ron and inethanol and acete acid, at a termnperatire of aboat 80 °C to about 100
2, Conversionof (33 to (38) may be accomplished by emploving reacton conditions
disoas sed above,

Thlim=ne macton condibiors descrbed inSchemes 1-5, intermediates (387 may be
trarsfornned to conpoinds (37). Hydwolysis of the ester fanction of (37, followred by
coupling of the rem ting acids with a anitable amives of formmla HHE *R*° provides
corpoinds of formmala (535

It canbe appreciated that the syrthetic schemes and speafic examples as dhisbated in
the s ynthetc exarnples secton are s batve and are not tobe read as lnmbne the scope of
the invention as it is defined inthe apperded clains . A1l alternabives, modifications, and
equvalents of the syrthete methods and specific exarples are inchided within the scope of
the claims.

Optnuam wacton condibiorns and reacton timmes for each individual step can wany
deperding on the parboilar reactants enploved ard substtients presentin the reactants used.
UTnless otherarise specified, solvents, ternperatames ard other reaction conditbors canbe
readily selected by ore of ordinary 141l inthe art. 5 pecific procedures ate provided inthe
Syuthetic Exanples sechon Feactons canbe worked up mn the comrerntional manrer, ez by
elirmnating the solvent from the wesidue and farther purified accorine to method cloges
gererally Imoarn in the art mich as, at not linited to, crystallization, distllabhon, exdrachon,
tibaration ard cluomatography. Unless otherarise descnbed, the starbne materials and
reagernts are either conmnerially availadh le crcanbe prepared by one skilled m the art fom
conmnercially avalable matenals using methods desathed mthe chenmeal hiteratore.

Foutine experimmentations, inchiding appmopriate marmpulation of the reaction
conditios , reagerts and sequence of'the syrthetic route, protection of any chenucal
funchonality that can not be compatblewith the wacton conditiors, and deprotecton at a
s1itable poirt in the wacton sequence of the method are mchided i the scope of the
mventon. Swmtale protechns sroaps and the methods for protechns and deprotectns
different substhierts using such suitable protectns zroaps arewell Inoarn to those skilled
the art; examples of wlich canbe fourd in T, Greene and P "Wats, Protechng Gronps mn
Organic & ynthesis (39 ed.), JTolm Wiley & Sons, HY (1995, which is incorporated herinby
reférence inits embirety. Synthesis of the conponnds of the porerbon canbe accomplis hed
by nethods analogonas to thos e descnbed in the s ymthetic schemes described hereimabove and
in 5 pacific examples .
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Starbng maten als | if’ not conenereially avarlah e, canbe prepared by procedares
selected from standard oz ame clenucal teclruques, techrnques that are analogoas to the
syrthests of lmoarn, s tnchirally sirnilar corpounds |, or teclmiques that are analogos 1o the
abowe descnbed schemes or the procedures descrbed in the symthete examples sechon

When an optically active form of a conponnd 15 equived, it canbe chiamed by
carrying aut ore of the procedures described herein using an ophcally achve s tarhns material
[prepared, forexample by asyrretic inducton of a suitable reachon step)l, or by resalbon
of a ntare of the stereoisomes of the conpoirnd or ndernrediates using a stand ard
procedure (such as cliomatographic sepatation, werystalizaton or ergyrmatc @5 chaton).

S imilady, when a pare geometric 1s omer of acompoand 15 required, itcanhe
prepated by canying out one of the dowe procedurss using apure geometric somer a5 a
starting material, orby wsobiton of a poxhire of the geometie isomers of the compoind or
mtennediates using a standard procedure such as clromatographic separaton
Phannacaitical C cimposihons

This mventon als o provides for phammacenbeal conpos thons compising a
therapaitically efféctive arnonmt of a compound of Formmla I, or a phamacaatically
acceptab le 5 alt themwof together with a phamacentically acceptable canier, dilnernt, or
excipient thewefor. The plrase “pharmacentical conposibion” refars to a corpos thon suitable
for admistration i medical or veternany use.

The phannacartical composibons that comprise a conpoand of fommala (1), alone or
ot in conbinatonarith a second achve phannacantical szert, maybe alrmmstered to the
sibjects omally, rectally, parerterally, niracstemally, nravaz imally, intapentorneally,

topically (a5 by poarders, oirbmernts or dops), bacally or &5 an oral or nasal spray. The term
“parerterally’™ as used herein, wmfes to modes of admirms tatonwlich mchide intravenouas,
intanns oalar, pdraperitoneal, intras temal, mabmataneonss and pdvaarben lar injecton and
nfision

The term “phamacenticaly acceptable canier™ as used herein, mears a non-toae,
et solid, senn-solid or liqmd filler, dihient, encapsulabng matenal or formmlation mzahany
of ary type. 5ome exanples of materials which can serve as phanmacentically acceptable
carners awe migars such as, but not innted to, lactose, ghcose and siciose; starches such as,
bt not linnted to, com starch ard potato stach; celhilose and its derivatives such as, but not
Lirmated to, sodmm cath ceommetley]l celhilos e, etleel celbilos e and celhilose acetate; poardered
tragacarth; malt; gelatin; tale; exciplents sach as, batnot hnuted to, cocoabutter and
ALppos thoryarases | oils ;uch as, but not limited to, peamit cil, cottors eed o1l s affloarer cal,
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sesarme oll, olive oil, com il and sovbean oal; glyeols; mach a propylene glyeol; esters such
as, tt not lirnited to, etlerl cleate and ethod laarate, azar, bufferine agents such as, but not
lirmited to, rmagresmm hdmzade and abmomim hdioeade; alzime acid; pyrozenfee water;
sotonic salive; Finger's sohition ethy]l alkolhol, and phos phate buffer sobitioms, as well as
other non-toocie comnpatible hib ncants such a5, but not hrated to, sodnom laind salfate and
Maghes I stearate, a5 well as colonng agents, wleasing agents, coating agents, sarestering,
flavonng ard perfanung agents, preservatives and arbiosadarts can alsobe present in the
coposibon, according to the pdgzment of the fommlator.

FPhammacen tical composihons for parerteral pgechon comiprise phanmacartically
arceptable sterile aquecs or nonaqieois sohitons, dispers ions, suspersors or enmlsions
well as sterile poarders for moonsthibon irdo s tenle injectable sohitions or dispetsions past
prortouse. Examples of saitable aqueons ard nonaqueos carmers, dibierts, salvents or
vehicles inehide wrater, etharol, polyols (such as glycemw], propylere glyeol, polwethilane
ghyol and the hike), vegetable oils (such as olive cil), ngectable orzarne esters (such as etlyyl
oleate’) ard smitable michaes theweof, Proper fhiidity can be mantaned, for exanple, by the
use of coating matenials such as lecithin, by the mairtenarce of the wquired particle size in
the case of dis persions and by theuse of surfactants.

These composibion may also cortain adpvants such as preservatives  wethng agents,
enmlsifying azents ard dispersing agernts. Preventon of the acton of nmucioorzanisis can be
ensured by the inchision of varions arbb acterial mnd antfangal azents, for exanple, paraben,
chlorchutanol, phenol sorbic acid ard the hke. It may also be desirable to mehide 15 otorme
agents much as suzars, sodmm chloride ard the ke, Prolonged abs cophon of the inmjectable
pharmacentical form canbe brought aboat by the inchision of agents , which delay abscrption
sich as abrmimm monostearate and zelatin,

In some cases, in cxder to prolong the effect of the dmgz, it 15 desirable to sloar the
absorphon of the dmz fiom mboutareons or idranmsoula ngecton This marbe
accorphs hed by the use of a hquid suspersion of crystaline or amcorphons material with
poorwater sohibility. The mte of dbsorphon of the drig thendeperds upon its mte of
dissolibonwrloch, m bun, may depend upon crstal sime and crpstalline form Allematively,
delayved ahs crpton of a parenterally-admimstered dmgz form may be accormplished by
dissolving or suspending the dmgz i anoil velucle.

Imgectable depot foems are made by formmng nocroencapmle mattces of the dmgz in
biodegradable polymers sach as polylactde-polyelwolide. Depending upon the ratio of dmg
to polymrer ard the natire of the parboular polymer enploved, the mte of drg release canbe
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cortrolled . Exanples of otherbiodegzradable polymers mehide polyl crthoesters 1 and
polylanterdrides ). Depot mjectab le fornmalations are also prepared by entapping the dmgz mn
lipmsomes or micmermlsioms wlich ave cormpatih lewithbody tisses.

The 1mectable formulations canbe sterilimed, forexammple, by fillvation throigh a
bacterial-retanung filter orb v incorporating sternlizing azents in the fomm of stenls solid
composibons which canbe dssolved or dispersed in s tenls water or ather sterile 1rgectable
medmm nast prior touse.

Sobd dosage formes for oral admus baton el de capmales, tablets, pills, poarders
and gramles, Incertan erbodimernts, solid dosage fonms may corain fromm 195 to 9555
(erbar) of a compoarnd of fommla I. In certain embodiments, the cormponand of formmla I mayr
be prsent inthe solid dosage formin arange of from 5% to W09 Garhar]. Insuchsolid
dosage forms, the active conpoird maybe mied with at least one et pharmacentcally
acceptable excipiert or carmier, such as sodmm cibate or dicalemm phosphate ardfor 2] filless
or extenders smuch & stawches, lactose, sucrose, ghicose, marmmntol and sihicie acid; b binders
ich as cath corymetlorleellulose, alzinates, gelatn, polyrnrylprrolidone, sacrose and acama,
o] lmmectants mich as glycemnl; d) disintegrating azerts such as agar-azar, calemm cathonate,
potato or tapioca stawh, algire acid, certain silicates and sodmm cathonate; e sohition
retarding azents such as paraffing £ dsorphon accelerabrs such & quaternary anenonnm
corpainds |z 1wething azents ;much as cetyl aloohol ard glyeerol moncstearate; h abs cehents
sich as kaolin and berntonite clay and 1) labricards such as tale, calemam stearate, magresmm
stearate, solid polyetlyylene glyeols, sodmm laard salfate and noxbares thereof. Inthe case
of capsules, tablets ard palls, the dosage form may also conpnse buffenng agents.

The phannacentical composition maybe a umt dosage form Insach fonm the
preparation s subdivided ndourmtdoses comtaimng appropriate quantbes of the achwe
component. The unit dosage form canbe a packaged preparation, the package contairng
discrete quartities of preparation, such x packeted tablets, capsules, ard poarders nvials or
ampales . Also, theumt dosage form canbe a capsule, tablet, cachet, or lomense iself or ot
canbe the approprate mnber of amy of these in packaged foom. The quanbty of achve
corponent in a unitdos e preparaton may be varied or dpsted fiom 0.1 ms to 1000 me,
fiom 1 mg to 100 me, or fiom 1% to 55% farhar) of a unit dose, accordins to the partioular
application and the potency of the achve componert. The conpos thon car, if desived, also
contan other compathle therapentc agerts.

The dose tobe adrunistered to a subject maybe determaned by the efficacy of the
parboular compound enploved ard the condibion of the subject, as well as the body weizlt or
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surface area of the subjectto be heated . The size of the dos e also willbe detenmined by the
existerce, natare, and extent of any adverse side-effects that acconpary the alnmstraton of
a parbmlar conpoind in a partimilar sabject. Indeterninmng the effechve amomt of the
compound tobe adnonistered in the treabtment or proplorlacs of the disorder being tieated,
the plorsician can evahiate factors sach & the cixrulating plasmma lewels of the compoand,
corpaind toxdeibes, andfor the progression of the disease, ete. In zeneral the dose
equivalent of a compourd 15 fromaboat 1 pgflz to 100 mefkz for a typical subject.

For admurs babon, compoands of the fornmla [ canbe adnwustered at a rate
deternuned by factors that can ebade, but are not lirnited to, the LDy, of the compound, the
pharmacokinetic profile of the compound, contraindicated dmgs, ard the side-effects of the
corpound at variols concentratioes , as applied to the mass and owerall health of the sabject.
Adnaristrabon canb e accommplis hed via single or divided doses.

The compounds nhlized in the pharmacentical method of the irrention canbe
adrmmnistered at the inthal dosage of about 0.00]1 mefkz to aboat 100 mefle daly. Incertan
emtbod iirents, the daily dose range 15 from aboat 0.1 mefle to about 10 metks. The dosages,
hoarever, maybe vared depending upon the equiremerts of the aihject, the severty of the
conditicnbeins treated, and the conpoand beirg enploved . Deternunation of the proper
dosage for a parbmilar sitnation 1s witlhin the skill of the practtorer. Treatment may be
nritated warith smaller dosazes, which ate less than the optinmm dose of the compomd.
Thereafter, the dosage 15 reress ed by small increrents untl the optrmm effectunder
cirmumstarces 15 reached. For comvernernce, the total daly dosage may be divided and
adnmmnistered 1 porbiors during the day, if desired.

Solid compositions of a sinular type may also be enploved as fillers insoft and hard-
filled zelatin capsules using such camiers as lactose or nolk sugar as well as lugh moleoalar
walght polwethidens glwals and the like.

The sobd dosage forns of tablets, dragees, capaales, pills and zrarmles canbe
prepared with coatings ard shells smuch as erteric coatngs and other coatings well-knoarn
the pharmacentical formmlating at. They may ophonally cortain opacifiins azents and may
alsobe of a conposibon such that they wlease the actve ingredient(s) only, cr preferentally,
i a certain part of the intestinal tract, optionally, in adelaved manrer. Examples of
erbedding conpos ihons which canbe used mnchide polymeric substances and wrames.

The actve compounds can alsobe i noero-encapsulated form, iff approprate, with

ore or mowe of the above-mentboned canies .
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Liquid dosage forms for oml admnes batoninch de pharmacentically acceptable
enpalsioms, sohibors, suspensions, symps and elids, In aldibonto the actree conpounds,
the hipmid dosage fhrms may contain inert dihients conmnonlyused in the artsuch as, for
example, water or other solvents, schabilizing agents ard enmls ifiers such as ethyl aleohol,
sopropyl alcohol etheel cathonate, ethyl acetate, berzyl alcohol, benzd bermoate, proprlens
ghmol, 1 Sbutylere glyeol, dimethy] formannde, oils (in partioalar, cotionsesd, sroindmt,
comy germ, olive, castor and sesarme oils), glyeerol, tetahydiofinfary] aleclol, polvetlyrlere
ghyols and fatty acid esters of soebitan ard miciies theweof!

Besides mert dilnerts, the oral composibons may also inchide adpvants ;mach as
wethng agemts, enmlsifying and mspending agents, sareetening, flavorins and perfimine
agents,

Suspensiowns, i additon to the active conpounds , may contan suspending agents as,
for example, ethoorylated 15 ostearyd alechols, polyoyetlorlene sobitol and sothitan esters,
nucwerystalline celhilose, abrnimm netahydosade, berdomte, azarazar, trazacarnth and
muhizes thewof

Compos ithons for rectal or vaginal ad nunistration are preferah Iy suppositories which
canbe prepaed by miang the compounds of this porertionerith sutable non-rmtahng
Carvers or carners such as cocoabutter, polyetlyylere glyeol or a suppository wrasswrhich ae
solid at room terperatie but liquid at body temperatare and therefore melt i the rechim or
vazinal cavity and release the achve conpoand.

Conpoands of forrmlal may also be admirnstered m the fonn of lipos cmmes .
Liposomes generally maybe dertred fiom phos pholipids or other 1pid substances.
Liposomes are formmed by mono- or ralt-lamellar Jopdrated liquid crystals wrhich are
dispersed 1n an aqueous medmm Any non-tosac, physiologically acceptable and
metad olizable lipid capable of formune lipos ornes can be used. The presert conposiborns 1n
liposome form may contain, in additon to a conpoird of fonrmla (11, s tabilimers,
preservatives, excipients ard the hike. Examples of lipids inchide, it ave not hnated ta,
nataral and syrthete phospholipads ard phosphatdy] cholines (keeithins 1, used separately cr
together.

Methods o forn liposomes have been described, see example, Prescott, Ed |, Methods
in Cell Biology, Vobime ZIV, Acadenue Press, Newr Yorke H Y. (19798, p. 535 etseg.

Dios age fomms for topical admurns trabion of a compound descrbed heran mehads
poarders, sprays, oinbmernts and inhalarts. The actve compoand maybe mied under s terls
corditions with a pharmmaceutically acceptable carmier and a1y needed presermtives, bufies
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or propellarts which may be wequired. Cpthalrmie fommlations, eve ointhents, powrders and
sohibicrs are also conternplated as being witlin the scope of this Bprertion
Methods of TTse

The compounds of formmulal, cr pharmacen fically acceptable salts therect, and
rharmacentical composihors conprlsmg a compound of formalal, or a pharmacentcally
acceptable s alt theweof canbe admiristered to a mabject sufenng fiom a brormod cenane
mediated discrder or corditon. The term ““adrurns tering™ 1efers to the method of contactng
a comnpound with a subject. Thas, the conpoards of formmlal canbe admrpstered by
nyection, that 15, mbavenoisly, ntranms oalarly, niracataneoms by, b oataneons by,
intraduodenally, parentally, or intraperitoneally. Also, the compounds descnbed herein can
be admnuristerad by mhalaton, for example, iranas ally. Addibonally, the conpoards of
formula I canbe admirs tered trars dermmally, topically, via mmplantaton, trars dermally,
topically, ard via inpladaton Incertainerbodiments, the compoirds of the forrmlal may
be delivered crally. The compoirds can alsobe delivered rectally, bucally, mbavazimally,
omalarly, andially, crb oy mmsufflaton. Bromod omain-mediated discrders and conditions can
be treated proplerlactcally, amitely, and chioricallyusing compounds of forrmla I
depending on the nabwre of the disorder or condition. Typically, the host or subject meach of
these methods 15 lnman, althougzh other manenals can alsobenefit fiom the ad romstraton of
acampound of formmlal.

A “bromodoma emedisted disorder or condibon™ 1s characterized by the
patbeipation of ore or mowe bromodomais [e.z., BEDY ) in the mmeephon, mamféstaton of
oOne Of o synplomms or disease markers, severity, or progres sion of a disomer cr condibon
Accordingly, conpoards of formmla I maybensed to treat cancer, inchiding, bt not limmited
to acouste nearoma amite leukenna, amite Irnphocyhe leukenna, amte norelooyiic leukenna
[monooyhe, rorelohlas tio, adenocarcinomma, anglosaroorma, astrooytoma, myelomonooyhe and
prontelooyhe)l, amte toell leukenna, basal cell caremmorma, bile duct carcinoma, bladder
catcer, brain cancer, breast cancer, bronchogerme carcinoma, cervical carncer,
chord rosarcoma, chordoma, chorlocarcinoma, cleome leukeria, clwomie Iymphooyhe
lenlenna, clwomie nvelocyhe (zramlocytic) leukenna, cluome myelogenous lenlenna, calon
catcer, colorectal carcer, cramopharrnziomma, cystadenocacinoma, diffiase large B-cell
Irnphoma, dysproliferative changes (dysplasias and metaplasias), enbryonal cawinoma,
endometrial cancer, endotheliosacoma, eperdymoma, epithelial carinoma, exndhunleukenna,
esophageal cancer, estrogen-woeptor positive breast cancer, essertial thomnb ooyvthernia,
Evring s tarmor, fibros arcomma, follioalar rmphoma, germ cell tes ioular canecer, ghioma,
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glhichlastorma, zlos arcorma, heavy chain dis eas e, hemangich lastorma, hepatorma, hepatocelhalar
catcer, honmore s ersiive prostabe carcer, lelontrosarcorma, leukernna, hposarcoma, hng
carrcer, rmnphagicendotheliosaroma, anphangiosarcoma, lymploblastc lenkerma,
Iynphoma (Hodglan s and non-Hodglans |, malighancies and hyperprobfaratve discrders of
the bladder, breast colon, hang, ovarles, pancreas, prostate, s Jan and uteras, rmphoid
malignanecies of T-cell or B-cell crizin, leukeria, Iymphoma, medullary careincma,
medullch Las torna, melamoma, mermngioma, mesothelioma, ralbple noreloma, myelogenos
lenlenna, noreloma, mycosarcorma, naarch las torna, N T nodlive carcincoena (HRCT,
not-small cell g cancer, cligoderd ioglioma, oral cancer, osteogenic s arcomma, ovarlan
cancer, pancreatic carcer, papillary adenocarinormas, papillay carcinoma, pinealoma,
polrevthernia vera, prostate cancer, rectal cancer, ®nal cell caminoma, retinoblastoma,

rhab dontrosarcoma, sarcoena, seb acecus glard carcmmoma, serunoma, skincarcer, small cell
hing carcinoma, solid tameors (carcinoras and sarcommas ), small cell hing carncer, stomach
catcer, s quarnols cell carcinoma, synoviomma, sareat gland caromoena, thyroid cancer,
Walders ttm’s macroglobulinenna, tes boalar turmors, uterire cancer and Wilms " tamor,

Fuarther compounds of formalal may be used to teat inflanunatory diseases,
inflanumatory conditions, and mtommnure diseses, inchiding, but not linmted to; Addisons
disease, amite gout, ankylosing spondylitis, astlena, athewosclemsis, Behoet's disease, bullos
skin diseases, cardiac myopatly, cluome chstuctve pulmonary disease (COFD, Colm's
disease dermatits, eczamna miart cell arteritis, glomermlorepleits, heart faihie, hepatits,
hypoplrsits, inflanenatory b oarel disease, Eawrasald disease, hipas rephnbs, nultiple
soleros 15, myocard ihs, norosits, rephribis, orzan trars plart rejecton, osteoartleibs,
parcreatitis, percarditis, Polyartents nodosa, pneumonits, prirmarybiliary cirrhosis,
psotlasis, peorlabie athnbs, rhenmatold arthrits, scleribs, selerosing cholangihs, sepsis,
systerue bipis eprthematosas, Takavasa's Arterts, tooric s hook, thyroidits, trpe [ didbetes,
uleerative colits, uveibs, vitligo, vasmlitis, and Wezeners gramlomatosis.

Conpoands of formmula I or pharmacenbeally acceptable s alts thereof, maybe used to
treat AIDS.

The compounds of formalal canbe co-admirs tered to 2 subject. The tenn “oo-
adnmnistered™ mears the ad nmmstraton of taro or more différert pharrmacentical agents or
treatirerts (e 2., tadiation treatrent) that are ad ninistered to a mbject by comnb ination in the
sarie pharmacentical composition or sepatate phannaceutcal compos1hons. Ths co-
adnumistrabon imwolves ad womistration at the same time of a single pharmacentical
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corposibon comprising tero or more phammacenteal azents or adrirns tation of tero or more
different compositions to the s ame subject at the s ame or differert trmes .

The compoands of the iverntion canb e co-ad nonistered with a therapentically
effectire amonmt of one or more azents to teat a cancer, where examples of the agents
mmchide, ;ach as rdiation, allkWlatne agerts, anglogenes s mhibitos, amtibodies,
anbmetabolites, arbiritobes, artproliferatives, antvirals, mrora kinas e indobitors, apoptosis
promoters [for exanple, Bel-xL, Bcloar and Efl-11 inlub itors, actvators of death weceptor
patharay, Ber-Abl lonas e mloh itors, BiTE [(Bi-5 pecific T cell Engazer] anbbodies, antbodsyr
dmig conmgates, biologic respors e modifiers, cyelin-deperdert kanase mtubitors, cell cyele
inkhitors, cyelooxysenase-2 inhibitors, DV D5 (dual wariable dormain ambh odies), leukenda
vital oncogere honolog (ExbEB2) receptor inlubitors, grovarth factor indob itors, heat shock
protein (HE Fr-20 mhibitors, histore deacetylase (HDAC ) mlobitors, hormonal therapies,
mrmnologicals, mbohitors of indobitors of apoptosis proteins (LAFs ], irtercalating antbiotes,
kinase mhubitors, kivesin mbubitors, Jal! nbabibors, manumnalian target of rapanmreim
inbobitors, noeroBR HA s, notogen-actvated extracellular siznal-regulated lonase mnlubitors,
nmltvalent binding proteirs, non-steroidal ant-inflanenatory dmgs (M5 AIDs), poly ADF
[adenosine diphos phate1-nb s e polymerase [PAR P intob itors, platirmam cherotherapentics,
polo-like kinas e (Pl indob itors, phosphoinosibide-3 Janas e (hromod omain) inlibitors,
protecsome inlobitors, panne analogs, pyrinidine analogs, receptor tyrosive lonase
intob itors, etnoidsideltoads plant allaloads, small indab ttory rbomicleics acids (s1EMAs],
topolsomers e inlob rtors, ubiquitn lizase mlnhitos, and the like, ard i conbimationwrith
one or mowe of these agents .

BiTE antih odies are hi-specific anth odies that divect T-cells to attack cancer cells by
situltaneonslrbinding the toro cells. The T-cell then attacks the tarset cancer cell
Examples of BiTE antbodies inchide adecanmmab (Micomet MT201), b hinatamomab
(Micromet MT105) ard the hike. Without bang hmited by theory, ore of the mechausms by
which T-cells elicit apoptosis of the tarzetcancer cell 1s by exocytosis of cytolyhe zrarmle
corponents, wihich mchide perforin and grareyme B. Inthis regard, Bel-2 has been showm
to attermate the nducthon of apoptosis byboth perforin and zrarerme B, These data suzgest
that inlih ition of Bel-2 coald enharce the cytotoeric effécts elicited by T-cells when tarzeted
to cancer cells (W E. Sutton, DL, Vawr and T4 Trapam, £ of immemcioge 1997 155 (124,
57835,

S1EMNAs are molemiles havirg endogenous EMA b ases or chenneally modified
miclectdes. The modificatiorns do not abolish celbalar actreity, but rather rmpart imereased
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stability andfor increased cellilar potercy. Exanples of chernmeal modificabons inchide
phosphorothicate zroups, 2'-decommclectde, 2'-0CH ;-contatring nbomeleotdes, 2'-F-
rhomclectdes | 2'-methosoretlee] rib omaclectdes, conbinatons thereof’and the like. The
sIEHA canhave varving lengths (a2, 10-2000 s and stuchares (o2, hatrpins,
singlafdoable straxds, talges, meksfzaps, nos matches) and are processed in cells fo provide
achve zene silercing. A doable-stranded 51BN A (dsENA) can have the same minber of
miclectdes on each stand (bhart ends) or asynonetic ends [overhangs). The cvethans of 1-2
miclectdes canbe present on the sense ardfor the arbsense strand, as well as present on the
5 ard! or the 3-erds of agivenstand.

Multivalernt binding proteirs arebinding proteins comprising baro or more antigen
binding sites. Mulbvalent binding proteins are engineered to have the three or more antizen
binding sites and are gererally not natarally coounng antibodies. The term “rmlbspecific
binding proten’” means abiding protein capable of binding taro or more related or nmelated
targets. Dual variable domam (DVD) binding proteirs are tebtavalent or nulbvalert binding
protens birding proteins conprising taro or mowe anbigenbnding sites, Such DV Ds maybe
monospecific (1.e., capable of hinding one anbizen) or nmaltspecific (i.e., capable of hinding
tero or more anbgens). DVD birnding proteins camprising taro heavy chan DVD
polypeptdes and taro light chain DVD polypephdes are wefered to as DVD Ig's. Each half of
a DVD Iz conprises a heavy chan DVD polypephdes, a light chain DVD polypephde, and
taro antizenbirding sites. Eachbirding site conpnses a heavy chan varnable domaim and a
Light chain vanable domainarith a total of' & CDEs noeolved in anbzenbinding per anbzen
buding site. BMulbspacific DVDs mehide DV D buding proteins that bind DLL4 and VEGF,
or C-met and EFGE cr ExbE 3 ard EGFE.

Allylating agerds inchide albetanine, AMD-473, AP-5280, apamiquone,
bend anms tive, brostallion, busulfan, cabopone, carrmstne (BCHTT, chlorambuaecil,
CLORETAZINE® (lammmstine, VHE 401010, evelaphosphamide, decath amine,
estrarmstne, fotenmstine, ghaifosfaride, dosfannde, EW-2170, lonmstine (CCHTT,
mafbsfannde, melphalan, ritch iormtol, rmitol actol, nirmstine, nibogen nms tad M-o:ade,
raminmistive, femozolamide, thioteps, TREANDA® (hendanmistine), teom lfin, rofos fonide
ard the like.

Anziogeres s mhibitors mchide endothelial-specific wmeoeptor trmsine kinase [Tie-2)
inlobitors, epadermmal groarth factor receptor (EGFE ] indob thors, insulin groarth factor-2
receptor (JGFE-2) inlab itors, matix metalloproteinase-2 (MBP-2) inlobitos , mabas
metall oproteinase-2 (MIMP-5 imhibitors, platelst-denved srovarth factor receptor (FDGFE
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inbob itors, tlrornbosporndin analogs, vasoular endothelial grocarth factor receptor trrosine
kinase (VEGFE) mhubiors and the hike.

Artimetsbolites inchide ALIMTA® (pemetrened disodinm, LY231514, MTA),
S-azacitidine, XELODA® (rapecitshine), carmofir, LEITS TAT® (cladrbine), dofamhine,
oytarabine, cytatabine oofos fate, oytos ime arabinoside, decitab ine, deferoranmne,
deerifhindine, eflormnthine, EICAER ([ 5-etlorrrel- 1- 5 -D-sh ofiranosylingd azole-4-
cathoxannde, enocitabine, etlmyddeybdine, fhad arsbive, S-fhcrouracil alone or in
conb ination with lencovonn, GEMZAR® (zenvitah ive), hydoagnarea,
ALEFE 4 N9 melphalay]), mewaptopurive, S-mercaptopane thoside, methotrexate,
mycophenoli acid, relarabine rolatresred, oofosfate, pelitrecal, pantos tatin, mlbtrexed,
Fibaviring, triapane, timetresate, 5-1, tazofinn, tegafir, T5-1, vidarabine, UFT ard the like.

Artivirals ichide ntonavir, ledrosmehloroquine and the like.

duror lanase mhubitors mehide ABT-348, AFZ0C1152 MLE-8054, VE-880, Aurora
A-specific lanas e intob itors, Aurora B-specific kinas e mlob itors ard pan-fAuiom lonase
mlobitors and fhe like.

Eicl-2 protein inhibitors inchade 4 T-101 ((-)zossypoll GENASENSE® (53159 ar
oblirmess en (B cl-2-targeting amhiserse cligomeleatde]], IFI-194, IFI-565, M-(4{4-(4'-
chloral 1,1-bipherylF 2-vlnethorlipiperazan 1-vlh ermorl)-4 (1 E)-5-(d e thid ann ne)- 1-
(iphenysulfarmlimetly]) propyllarina) -3 -mbrch exeeresa fonarmd &) (ABT-7377, N4 4-(4-(12-
(4-chlomwpheryl)-5 S5-dumethyl-1 cyclohesx- 1-en- 1-yl)methyd lpiperamn- 1- W bensoy -4
({1 F)-34 marpholin-4-¥1)-1 4 phererlmlfarmylme thylipropyl) anana)-3-

(itnfhoromethyl)s lfonylibenmenemlfonannd e (AF T-255), GZ-070 (ob atoclax), ABET-199,
and the like.

Err-ith] kinase intthitos inchde DS 4 TINTE® (BEMS 354825, GLEEVEC®
(1ratinb) and the lie.

CDE mhibitors inchade 47D-54328 BMI-1040, BMS-032, BRMS-327, CWT-2584,
flavopyndol, GPC-286159, MCS-54  PDOGEL9], PHA-AR0502, selicichh (CFC-202,
B-rosocovitine], ZE-304°W03 and the like.

COE-2 inkthitors inchide ABT-963, ARCOXIA® (etorcamndh ), BEX TR A"
(valdecouxdh ), EMS 547070, CELEEREX® (celeconih), © OX-18% (humiracasib), CT-3,
DERAMATEI® (deraroudh ), TTE-522, 4-methyl-2-(5 4 -dimet byrlphenyd)- 1-(4
s lfamevlphertel- 1H-prmvole), ME-8635 (etorecnb), M5 -39, parecosrh, ES-570687,
SIC-58125, 5D-8381, SVT-2016, 5-2474, T-614, VIOK X" (1nfecadh ) and the like.
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EGFE miubitors imchide EGFE anthodies, ABX-EGF, ab-EGFE inmmmanolipos cmes,
EGF-vaccive, EMD-7200, EREITUX® (cetudmab), HES, Igd anthodies, [RES 54"
(gefitirh ), TARCEV A" (edotirdh o OS1-774), TP-38, EGFR fiasion protein, TYEERE®
(lapatirub) and the like.

EhE2 receptor inkih itors inchide CP-724-714, CI-1053 (carertirch ), HERCEFTIH®
(trastamimah), TYEERE® (lapativih ), OMFITARG® (204, petammah ), TAK-185,
FW-5T2016 (onafarub), GW-222574, EEB-59, PI-166, dHER2 (HEE2 vaccine,

APC 2024 (HEE-2 vacane), amb-HER 2nen bispecific antbody, B7 herdlz535, A5 HEREZ
tmfinrchonal bispecfic anbbodies, ma B AR-209, mab 2B-1 and the like.

Histore deacetylase inkihitors inchide depsipeptide, LAQ-324 BME-275, traposdn,
suberovlarilide hydroecamic acid (SAHA), TS A&, valproie acid and the hike.

HSP-20 mmbubitors mnchide 17-A 4 Gnab, 17-4405, CHF-101, CHF-1010, CHF-2024,
17-DMAG, geldananneein, IPL-504, KOZ-25% MYCOGEAER® (haman recombinant ahod
to HSP-20), NCS-683664, PUZ4FCL PU-3, radicieal, SHE-2112, STA-S090 VERE42002 and
the hike.

Inhibitors of inddbitors of apoptosis proteirs inchide HGS 1022, GDC 0145, GDC-
0152 LCL-16], LEW-242 ard the Like.

Artthody dmg conmzates inchide arb-CI22-ME-MMAF, ant-CDCE-ME-MMAE,
anh-C D22 MEC-DM1, CE-01]l ascMMAE, PSMA-ADC MEDI-547, SGH-134 m SGH-35,

SGH-75 and the like

Actvators of death weeeptor patheray inchide TRATL, antbodies or other agents that
target TEAIL or death receptors (e z., DE4 ard DE5) such as Aporab, conatanmrmab,
ETER2-53T0L, GINC0145, (Qexatmoamab), H3S-1029, LEY-135, PRO-1762 and trastummah .

Einesin inhihitors inchade Ez5 inbdhitors such as 4704877, ARRY-520, CENPE
inbihitors such as GSE9252954 and the like.

TAK-2 inbh itors inehde CEP-70L (les aurtivah ), 1019 and INCEO123424 and the
Like.

MEE inkthitors inchide ARRY-142824, ARRY-438162 PD-325201, PD-92059 and
the hike.

mTOR intdh itors inchide AP-23573, CCI-779, everlinns, FAD-001, mpanmrin,
tens irolinms, 4 TP-competitive TORC L TORCE inbdhitors, inchading PI-105, FP242, PR30,
Tarin 1 and the like.

Heon-steroidal amti-inflanmatony dmgs ivhide AMIGESIC® [salsalate), DOLOEIL®
{difharisal), MOTRIN® ( faprofen), ORUDIE"® (ketopmofen), FELAFEN" (ndmmetone],
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FELDENE® (pirodeam), huprofen cream, 4ALEVE® (naproxen) and HAPROSTNHT
(mapmosen), VOLTAREN® (diclofenac), INDOCIN® (ind cmethacin), CLIMORIL® (mlindac),
TOLEC TIN® (tolmeting, LODIHE® (etodolac), TORATOLY (ketorolac), DA VFRO®
[oeapromn) and the like.

PFDGFE mnbubitoes irnehide C-451, CP-673, CP-2885% and the like.

Plativoim chemotherapentics inchide ois plating ELO 4 TIN® (oaaliplativ] eptapl atin,
lobaplatin, nedaplating PARAFL A TIN® [ cath aplatin, 5 straplating piraplatinand fhe like.

Polo-hke Janase miubitors mehide BI-2536 and the hie.

Phosphomositde-3 lanase (PISE) miubitors mnchde worbnareun, LY 294002, E1-
147 CAL-120, OMNC-21, AEZS-127, ETP-45558, PE-ga6, GDC 03], BGTL6, BEZ235,
ZL765 and the like.

Throanbospondin analogs inchde ABT-510, ABT-567, ABT-E%2, TSP-1 ard the like.

VEGFE inhihitoss inchide AVASTIN® (hevacimimah), AET-265, AEE-T58,
ANGIOZY METM[ 3 b ozyne that inbubits angiogenes s (R ibozyme Phanmacaiicals
(Boulder, C0.) and Cluvon, (Emernyville, C A7), aobroh (AG-13736), AZD-2171,
CP-547 552, IM-862, MACTGEN (pegaptamib), HEXAVAR® (somferh, B A T43-2008),
pamnpanib (GW-TEE054), vatalardh (FTE-787, FRE-2225584), SUTENT® (mumiting, 517-
112481, VEGF trap, ZAC TIMA T vandetaroh, ZD-64747, GA 101, ofshinomab , AE T-806
(mib 2067, EhBES specife artthodies, BS G2 specific antb odies, DLLY specific anbbodies
ard C-met specfic ambbodies, and the hike.

Artihiobes ichide pdercalsbing antbioties aclanibicin, actiroryem D, anmabicin,
arranyrein, adrangrein, BLENOXEANE® (blecmyein), daanombicin, CAELYE® or
MY OCET (i pos crmal deszoruh inin), els andtruein, epithucin, zlabicin, Z4 VEDOS®
[1darubicin), rutonmrein C, nermomiblcln, neocara nostatin, peplomyein, pianbicin,
reheccangroin, stimalamer, steptomein, VALS TAR® (valmbicin], minostatin and the like.

Topois ommerase imhibibrs chide aclanabicin, S-anunocamptothecin, amonafide,
amsarnne, becatecarin belotecan, BN-2091 5, CAMPTOS AR® (finotecan hyd rochloride],
canptothecin, CARDIOEANE® (demamocane], diflomotecan, edatecarin, ELLENCE® or
PHARMORUEBICIN® (epimbicin], etopaside, exatecan, 10-lprdrosyeanptothecin, gimatecan,
hirtotecan, mitoxantore, orathecin, pirathucin, pixantore, mbitecan, sobusoscane, SH-38,
tafhiposide, topotecan and the like.

Artihodies inchide 445 TIN® (hevarimmah |, CD40sperific anthodies, chTHT-
1/E, derosumah, EREITUE® (cetumdmab), HUMA X C DA% (zanolivumah 1, IGF 1R-specific
anthadies, i mmah, PANOREX® (edeccloneh ), RENCAREX®™ (Wi G250,
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RITITE AN (ritnzdmah ), teilinmmah, tastasimab, D0 anthodies types Tand IT and the
like.

Heormonal therapies inchide ARIMIDEX® (anastromale), AROMAS TN {enemes tare),
arzoxifine, CASODEE™ (hicaltamide), CETROTIDE® (cetrorelix), degaraliz, deslomling
DESCOPAN® [ tilostane), dexamethasone, DEOGENIL® (fntanide), EVIS TA" (raloxdfens),
AFEMATH (fadvamnle), FARES TON® (torentfere), FASLODEX"® (falvestrart), FEMARL®
(letomale), formes tave, ghcocorticoids, HEC TOROL® (doxercaleiferal), RENAGEL®
[ sevelamer cath onate], lascfoadfene, laprolide acetate, MEGACE® (megester]),
MIFEFREXE" (mifepristone), HILANDRON T (nihotamide), HOLVADER"® (tamcdfn
citrate), PLEN A XI5 T shavelix), predrisone, PROFECIA®™ (finasteride), rilos tare,
SUPREFACT® (huserelin), TRELS TAR® (i teinizing hommone releasing hommone (LHEHY),
VANTAS® [Histelin inplad), VETORTYL® (trlostare cr modrastane), ZOLADEX®
[fosrelin, gosereling and the hike.

Deltoids and ehnoads inchide seccaleitol (EE10ER, CE1093], lexacaleitral
(EH10807), fermetinide, PANRETIN® (alivetinciz), 4 TRAGEN® (liposomal tretincin,
TARGRETIH® (hexaratene), LGD-1550 and the like.

PARP mluhitors inchide ABT-558 (veliparib), clapanbh, E1T-34 36, 47D-228], 40G-
014829, BS1-201, BGP-15 INO-1001, ONO-2231 and the like.

Plant alkaloads inehade, but ave not hrnited to, wineristne, winblastine, vindesine,
vinowelbire and the hike.

Proteasome ivhibitors inchide VELCADE® (horezondh ], MG 132 NPIO052, FR-171
ard the hike.

Examples of immunologicals inchide interferons and other inmmine-enhancing agents.
Interferoms inchde mterferon alpha, mteferon alpha-2a, irterferon alpha-2h, imerferonbeta,
interferon gamma-1a, ACTIMMUNE® (interferon zanmma-1b) or inferferom ganuma-nl,
corbinations thereof and the like. Other agents inchide ALFAFERONE® (TFH-oq), BAM-O02
(cecidized ghitathione), BEROMUNH® (to onemun), BEXAR® (tositumomah ), CAMPATH®
(alendumima ], CTLAS (oytotozae mphoorte anbzen 4), decartbamne, dernleukin,
eprahimmah, GRANCOC YT TE® (lenograstim], lextinan, lankocyte alpha iterfiron,
mriquimod, MDE-010(amb-CTL 447, melanoma vaocine, nutimornab, molgramostim,

MY LOTARGT (zem mmah ceogamicin), NETPOGEN® (filzrastim), OneoWACCL,
OV AREX" [ cregovmmab )|, pembnmemnah (¥ -nmHMFG 1), FROVENGE® [ sipulencel-T,
sargaramostim, simfilan, tecelenkin, THERACYS®[Bacillus Calmette-Guerin), ubenime:,
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VIRULIEIN® (inmomatherapan tic, Loms Phamarenticals 1, Z-100 (5 pecific Substance of
Mamyama (S5MY)L WF-10 (Tetrachlorod ecacside (TCDOT), PROLETEIN® (aldes laakin),
ZADAEHT (thymalfasing, TEHAPAE" (daclimimah ), ZEV AL (207 -Thritumeoenab
tmzeatan) ard the like.

Biological response modifiers are agerts that modifyy defers e mechars ns of ving
orgars it orbiological responses, such as survival giovarth or diffe enbaton of Hs e cells to
direct them to have anb-tarmor achvity and mehide lrestn, lerinan, sizofiran, pacib aml FF-
351267 (Cpa-8954), ubenumex and the hike.

Pyanudine analogs mehide ovtarabine (am C or Ambimoside O, cviosive arabinoside,
dexifhindine, FLUTDAR A® (flndarsbine), 5-FIT (54horoasacil), fleoridive, GEMZAR®
(gemeitabine), TOMUDEE® (ratitrexed), TROXA T LT triscetyhiridine troxacitabine) and
the like.

Purine analogs inchide LANVIS® (fliogarine) and FURI-NETHOL®
[mercaptopinne].

Artmatobe azerds mchide b atdulin, epothulone D (EOS-2820, H-(24(4
hyd moaorpherrelam no ipyridin-53-7d)-4- e thosod enseresn fonamide, ixabepilore (B RS
247550, paclitarel, TAXOTERE® (doretaxel), PHTT1O0%40 (109551, patipilone,
ZEP-9281 (larotaxell, vinthoune, ZE-EPOD (syrthetic epothulone] and the like.

Thiqutn lizas e inlab itors inchide MDB 2 inhibitors, sach as mtlins, HEDDE
mlobitors such as MLN492 and the hke.

Conpoands of fhis mventon canalsobe wsed a5 rmdisensibizers that enhance the
efficacy of radiotherapy. Examples of radiotherapy mchid e externa beamn mdicthermpy,
teletherapy, brachythetapy ard sealed, ursealed soamwe mdictherapy and the like.

Additonally, compounds hawng Fommala (11 maybe conbined with other
chemotherapentc agents sach o ABRAXANEIMABT-O00, ABT-100 (fames vl trarsferse
intthiter), ADVEXIN®(44d5CMV-p53 vaccive), ALTOCOR® cy MEV ACOR® (lovastating,
AMPLIGEN® (poly Ipaly C1217, asymthetic EFA) APTOSYH® (eximlind), AREDIL®
[pardromic acid ), arzlabing, L-a paraginase, atarmes tane (1 -metley]l-3, 17 -dione-andres ta-1 4-
diene), AVAGE" (fazarotene), A VE-8082 (combieastatin denvative) BEC2 (nutumormab ),
cachectinor cachexin [ humer recrosis factor], carvrasdn (vaccine], CEAVACY [cancer
vaoeine]l, CELETE® (calmoleukir), CEFLENE® (histamire dilydiocklonde), CERVARET
{hran papillomavins vaccine), CHOP® (2: CYTOEAN® (oyelophosphanide’; H:
ADRIAMYCIN® (hyd rosnpd cocomib dein ), £ Winevistine (ONCOVIN®), Pr prednisome),
CYPATIM [pyproterone aretate), commbrestatin A4F, DAB(SERNEGEF [catalyhe amd
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trarslocation domairs of diphtheria toorin fased via a His-4la inker to lnrman epadenmal
groerth factor] or Trans MID- 107E ¥ diplthena oo |, dacarbamme, dachnonorein, 56-
dinethylxarthenone-4-acetic acid (DMEA L), erluram], EVIZON M squalanune lactate],
DIMERICINE® [ T4N 5 liposome lotion], discodermolide, DE-3951f (axatecan mesylate],
anzas taryin, EPOS0 (epithilore B), GARDASIL® (madrivalert boman papillomavins
(Types &, 11, 18, 18) mweowh mant vaoine), GASTRIMMITHE®, GENASENSE®, GME
[ganglioside confug ate vaccine], GV A XY (pros tate cancer vaccine ), halcfiginore, histereling
hydosgreah annde, thandvoene amad, IGH-101, IL-153-PESR, IL-13-PESEOOQE (cinbed elin
bemdotox), IL-153-psendormonas exotozan, mterferon-c, interferon-y, JTOMOW AN TH o
MEPACTIM nofanmrhde], lonafanub, 5, 10-methyleretetralpedrofolate, noltefos ire
(hexalecylphosphocholine), HEQOVAS TATY AE-241), NEUTREEXIN® (trimetmzate
shimiromnate’), HIFENT® [ pentos tativg), ONC ONASE® (2 1h comiclease enmymal,
ONCOPHAGE® (melanoma varcine treatment), OHCOVAX® (IL-2 Vardre),

OF4 THECIN T mbitecan), OSIDEM® (antihady-hased cell dmg), OVAREX™ Mah
(manre ronoconal atibody), pachitael, PANDIMEZ T selveone sapomirs from s ens
conpusing 2005 Ipratopanacadio] (aFPD) ard 2005 iprotopanascatiol (aFPTY, pantbanoarmnab,
PANVACT VT (irestizational carrer vaccive), pegasparg ase, PEG Interfaron &
phenonodiol, procathazine, whimastat, REMOVAE® {catimascamah), REVLIMID®
(lenalid canide), BS B13 (efaproscial), SOMATULINE® L4 (lameotide), SORIATANE®
[acitetin], stanrospotine (5 teptontyces starospores |, talabostat (FT100), TARGRETIN®
(hexarotens), TAXCPREXIN® (DHA-paclitasel), TELC ¥ TA® (canfos famide, TLE 288,
tenilifine, TEMODAR® (temomolomide), tesmilifene, thalidonude, THERATOFE® (S Tn-
ELHY flynutag (2-armino-3,4-dihyd in-6-metheyl-4-oxo- 504 prodyliloo puinamline
diloprdrochloride), THFERADETH[ sdancvector, DHA catier contarng the zere for tamor
necrosis fartorol TRACLEER® cr TAVESCA® (hosentan), tretincin (Retin-d ), £tardrine,
TRISEHOX® (arseric ticaride), VIRTTLIZIN®, ukmin (deivative of alkaloids fiom the
gieater celandive plamt), vitadn (amti-alphavh eta artih od ), XC T TRIN® (motexafin
gadolivmam), EINLA ¥ TH (atrasertan), XV OTAX T (paclitae] polizhimes), FONDELIS®
(trab ectedin), ZD-6128, ZINEC ARD® (dexmzoane), ZOMETA® (mlemdmon acid),
soribicin and the like.

The compounds of the invertion can also be co-admums teved writh a therapesutically
effective amonmt of one or more azents to teat an pflanenatory disease or cordibon, or
atoimmure disease where exanples of the agemnts mehide, such as methotrexate, &
mewaptopirire, amathiopnne sulphasalazne, mes damne, olsalamre chloroquimne!
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hydmeprehloroquire, penoll amire, arothicemalate [t anmsoalar and crall, azathioprane,
cochicire, corbeosteroads (oral, mhaled and local ngechorn), beta-2 ad rencreceptor azorms ts
(salbmtarnol termtalive, salmeterall xantlines (theoployllive, anmnoplerllive]l, crormog beate,
nedocronnl, ketotifen, iptatropam and oxatropmmy, eyelosporin, FESO8, rapannroin,
myrcophenolate mofetil, lefhinormide, NS ATDs, forexanple, bupmien, corbeostemids such
as predmsolone, phosphod lesterase inlob itors, adensosine agorsts, anttlvombotc azents,
corplerment intobitors, adrenerzic szents, agents wlich interfare with siznalline by
proutlanmnatory cytokives such as THFo orIL-1 (e z., NIE, IEE p38 or MAP lanase
inlobitors), IL-1 B correrting ensyrme mmbih itors, T-cell signalling inlubitos such as kinase
inbob itors, metalloproteing e intobitors, ;mlfasalasine, G-mercaptoparmes, ansiotersin
converhng erzyme rhibitors, sohible cytolane receptors ard derivatives thereof(e . sohible
PS5 orp¥a THF wceptors ard the dervatives p75THFEIz: (etanercept) ard p2STHFEI
[(Leneweptl, sIL-1EI, sIL-1RIL sIL-6F), artirdlatmmatory cytoldres (ez. IL-4, IT-10, IT.-11,
IL-13 ard TFRL, celecceth, folic anid, hydroeorehlomquine salfate, mfecoab, etanercept,
mflirirnab, naproeen, valdecosdh, sulfasalamne, metlylprednisolone, melazacam,
methylprediisolore acetate, zold sodmm thicenalate, aspinn, tianemolorne acetorude,
propoxyphere naps vlatelapap, folate, nabmetore, diclofenac, plisdcam, etodolac,
diclofenac sodnam, oxapomn, comodone HC L hdioeod one batartratelfapap, diclofenac
sodmminosopros tol, fEntareel, anakina, tramadol HCL salsalate, salindac,
cvanocobalarnnfapynd cecine, acetarurophen, alendronate sodnm, predmsolone, morplune
sulfate hdocaime hpdrochlosde, ird omethacin, ghicos arane salffchondroitn, anotiptylhne
HCl sulfadiamne, oxreodone HCWacetann nophen, olopatadine HC1 misopros tol, naproxen
sodmm, cmneprazole, cyelophosphanide, ribzamab, IL-1 TRAPR, MEA, CTLA4-IG, [L-12
BP, arh-I1-12, Awh-IL15 BIRB-7/26, SCI0A8R, VE-TZL AMG-545, VE-740, Rofhimulast,
[C-4585, CDC-801, 51P1 agorusts (such as FTT 7200, PEC fanoly intubitors (such as
Fubozas tarin or AEE-0711 and Mesopram. Incerain embodiments | combinatons mchide
methotexae or leflinoride and in moderate or severe theumatodd artleits cases,
cyclosporire and anh-THF ambhodies as noted abowe.

Hon-linohng exammples of therapeubic szerts for ndlanenatorybosrel disesewith
which aconpoard of Forrmla (T) of the iiorertion may be co-admiristered mechide the
follraring : budenoside;, epidermal groarth factor;, corbicos teroids; cyelosporin, sulfas alazne;,
armirosalicylates, S-memwaptopurive , azatlioprire, metrorud azole; Lposrsenase mbub itors,
mesalarine; olsalazmire bals alazad e, artioxdd ants; thiomb oecare inhibitos ;I1-1 weceptor
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antazonists; anb-IL- 1R monodonal atibhodies, anb-I1-6 monoclonal arbb odies; groarth
fartors; elas tase inhibitors | pyriditel-inddasole conpoards;, anthodies to or antazormsts of
other laman evtolanes or groerth factors, forexample, THF, LT, IL-1,IL-2, IL-&, IL-7, IL-&,
IL-12, IL-15,IL-14, IL-23, EMAP-IL, GM-Z5F, FGF, ard PIGF, cell surface molecales
smuch as CD2, CDE, CD4, CDE, CD25, CD2R, CD30, CD4n, Ch4s, CDeS, CDI0 ar ther
ligards; methotrexate, cyelosponne;, FE 308, mpantean, norcophenolate nmofehl,
lefhimcrmide, M5 AIDs, for example, huprofern, corbicos teroids such as prednisolone;
phosphodiesteras e inth itors; adencs ine agorists , antithionb otic agents; complement
intohitors;, adverergic agents; agants which intefaie with signalling by proinflaronatony
oytokines such as THFo orIL-1 (e z. HIE, TEE or MAP lonase wmhibitos 1, IL-1 [ cormering
enzyire mhibitors;, THF o comrerting ereymme ntubitors | T-cell signalling inlobitors such as
kinase inhibitors; metalloproteinase intdhitos, sulfasalasire , azathioprine;, &
meraptopinnes; angictensin cormvering ereyite ihibitos | sobible cytolane weeptors and
denwvatives therect (e.z. sohible poS cr p75 THF receptors, sIL-1EI, sIL-1EIL sIL-6E) and
anbirflanenatory cytolives (e IL-4, IL-10, IL-11, IL-13 ard TGFR). Prefered exarnples
of therapeute szents for Crolutls disease withwlich a compound of Fontoala (1) canbe
cottbined inchide the folloaring: THF antagorists, for exanple, ant-THF anbhodies, D2E?
[adalimmmab], C A2 (infliarmab), CDP 571, THFR-Iz constrcts, (p7STHFRIZG (etanercept)
and pSSTHFRIgS (LENERCEFT™) intih itors ard FDE4 inbibitors. 4 comporrd of
Fommala (T) can be combined writh corteos teroids, for exanple, budenoside and
dexarethasone , malfasalasre, S-anonos dicylic a0id ; olsalasne;, and agents wiich interfere
vwith s ynthesis or acton of proinflanernatony cytolines such as IL-1, for example, IL-1[
cotterting ereye inhibitors and [L-11a; T cell siznaling inhibitors, for example, tyrosine
kinase mbubitors; S&-mercaptopanne; IL-11 ; mesalanuine ; predmsone, azathiopnne,
meraptopinne;, pfliximab; methylprednisolone sodmm saecinate ;, diphencesdatelatrop
mlfate; loperannde hydochlonde;, methotresrate , cmneprasole;, folate, ciprofloeracintdexbose-
vrater, hydmeodone bitartratefapap; tetracyeline hydochlonde, fhhocimomde, metromidazols,
thirrercs b orie amd, cholestyranmnefsucrose;, ciprofloccacin hedrochlorde kysos cvanone
mlfate; meperidine hydwochlonde;, nod amolam lydrochlornd e, cxpreod one
HClacetaminophen;, promethasire hydmochlonde; sodnom phosphate
sulfamethoxamoleme thoprim, celecocih, polycarboplul; propoxyphene napsylate,

hyd ioeorhsore;, palbvitasnns (b alsalamde disodnam; codeine phosphatelapap; colesevelam
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HCl, cyvanocobalanm, folic a0id | levofloxacing methylpredmsolone;, natali=nmab and
mtereron-zamma.

Hon-lirmhing examples of therapenbic szerts for nulbple sclerosis withwloch a
corpoind of Fommala (1) mayb e co-adnmristered mehade the followring : corticosteroads,
predmsolone ; methylpredmsolone , azathiopnne, oFclophosphannde;, opelos porine;
methohexate, 4-aminopyidine, izamdive ; interferon Bl a {4 VONEX": Bisgen); iterferon-
Blb (EETASERON™: ChironwBerlex); interferon cn) (Trterferon 5 clences/Fajimota),
mnterdemn-o. (Al WassernmarnnT T, interfaron 5l 4-IF (5 ermno/Inhale Therapeutios ],
Pegimterferan ot 2h (EnzantS chering -Floug b, Copalymer 1 (Cop-1; COPAXONEY, Teva
Fhanmaceutical Indus thes, Ine.);, hypeth ane cooveen, nravenons nmrmnoglobuling
cladribine; artbh odies to or artazonists of other lnman oytoldnes or groerth factors and their
receptors, forexampls, THF, LT, IL-1, IL-2, IL-f, IL-7, IL-2, IL-12, IL-23, IL-15, IL-14,
EMAPIIL GM-C3F, FGF, and FDGF. 4 conpoand of Formula () canbe combined with
artibodies to cell mdace molemules mch as CDE, CD3, CDE, CDE, CD1S, CDA0, CD25,
CD28 CD30, CD40, COd s, CheR, ChED, CDEs, CDI0 or thewr ligands. 4 compoand of
Fomala (T) may also be corbined with azents such as methotresxate, cvelos ponne, FE S8,
raparycin, norcophenolate mofetl, lefhinontde, an s 1FP1 azondst, M5 AIDs, forexanmle,
thupiofen, corbeostercids such as predis olore, phosphodiesterase irhibitors , adensosine
agowsts, anbthiomb obie agents, conplement indobitors, adrenergic agents, agents which
nterfare with siznalling by prondlanenatory cytolanes auch s THFo or IL-1 (e 2., HIE,
IEE, p38 or MAT lanase mlob itos), IL-1f converting ensyrme inbohitors, TACE mlab itors,
T-cell sigraling inbob itors such & lanase mbobitors, metalloproteinase mbubitors,
sulias alamne, azathioprine, & mercaptopinnes, angioters in converhng eryrie 1nbnhitons,
sobible optoldre receptors and denvatives thereofe .z, sobible 55 or p¥a THF mwceptors,
sIL-1EI, sIL-1EI, s IL-8F) arnd antirdlanenatoey eytokines (ez. [L-4, IL-10, IL-15 and
T=F[).

A compound of Forrmala (1) may also be co-adnonistered with agents, such as
alentimimab, dronabinal, dachmanmab, notoxantone, xalipoden hydrochlonde, farpridine,
glatiramer acetate, ratalimirmab, simabidol, c-inmmnokine NS035, ABR-21 530682,
Anerzi¥ ME | chemolane receptor antszorusts, BER-2778, calagnalive, CFI-1123, LEM
[Liposome encapsulated mutoecartrone’, THC CED [canmabinoid agomst), MEP-RI2E,
mesopram (FDES intdbitor), M A-715, ant-IL-4 weceptor anthody, neuroez:, pirfenidone
allotap 1258 (RDP-1258], sTHF-E 1, talanpanel teriflancnude, TGF-betad, iplimotide,
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VLA artagormsts (for example, TR-14035, VL4 Tlkahaler, Ardeztan-EL A N/Bicgen),
mterermon zamma artazorists and IL-4 azomsts.

Hon-linmhng examples of therapeu e szerds for ankvlosine spond vhibis wihwlich a
corpound of Fommala (1) can be co-admirmstered mclude the folkraring ;. taprofen,
diclofenan, misoprostol, maproxen, meloxdear, mdomethacin, diclofenan, celeccb,
rofecoorih, sulfasalamne, wethotrexate, azathioprine, nunocyeling prednisore, and anh-THEF
anthadies, DZET (HITMIEA®™), CA2 (infliximsh ), CDP 571, THFR-Iz comtucts,
(p?5THFRIzG (ENEREL"™) and pSSTHFRIzG (LENERC EFT™).

Hon-linohng examples of therapeutic szerts for asthmma withwhich a compoand of
Fommla (T) maybe co-adninistered inchide the folloering: albuterol, salmeteralithiiicasone,
montehikas t sodpon, fhaticas one proplonate, udesorde, prednisone, salmeteral :anafoate,
levalbuterol HCL albuteral sulfatefipratropmarm, predins olone sodnim phos phate,
tianrinolore acetormde, beclomethasone dipropionate, iprabopmmbronade, amtlvongrein,
pithuterol acetate, predrisolone, theophylline anhydons, methylpred mos olore sodmm
siccinate, clarntlionoeein, zafirhikast, formotercl fomarate, mfhieres vinis vaccre,
ameoeicillin trileedrate, fhinisolide, allersy irgecton, crormolyn s odinm, ferofenad ine
hydwochlonde, fhimsolidefmmenthol, anoricidhndclavalanate, levoflocacin, inhaler as sist
device, puatferesin, dexarethasone sodmm phosphate, mozaflocacin HCL doxgroyelive
hyelate, suaiferesinfd-methorphan, p-ephedrire/codfchlorphernr, zatfloxacing cetrn=re
hydmochlonde, mometasone fimate, salmeterol xinafoate, bermonatate, cephale:an,
pellrdrocodore/chlomphenir, cetinmne HC psaadoephed, phendeplmneicodipronethamne,
coderefpromethazire, ceffroml, dexareths one, suafenesimfpsendoephediine,
chlorpherirarine/lordrocodore, nedocionl sodmm, tethutaline sulfate, epirephrive,
metlylpredmsalone, amb-IL-13 anbbody, and metaproterenol salfabe.

HNon-lhrnbng examaples of therapeutic azemts for COFD withwlich aconpoind of
Fommala (T) maybe co-adnonistered inchide the followring : albuterol sulfatefiprabopmm,
ipratroponmn brormide, sabmeterclffhiticasone, albatercl, salmeterol :anafoate, finhcasone
propionate, predrnsone, theophyllive arnbyd wons, methylpredins clone sodmm succinate,
montebik st sod oo, budesoride, fonmoterol famarate, bianciolone acetormde, levofloacin,
guaiferesin, amthmonrein, beclomethasore dipropionate, levalbuaterol HCL fhimsalide,
cefinaxone sodmm, amocacillin mhyrdrate, zabflocacin, zafirhikast, amoeiicilhindfclavulanate,
fhirsolidefmenthol, chlorphermrana neflyrdrocodone, metaprotermnol salfate,
metlylprediisclone, monetasore faroate, p-ephed nivefcodfchlorpheny, pivbatercl acetate, p-
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ephedrinafloratadine, terbutaline sulfate, tobopmmbonade, (B R)-formotercl, TeA AT,
clornnlast and wofhinulast,

Hon-linmhng exarmples of therapaihe szerts for psoriasis withwhich a conpoand of
Fomtnala (T) maybe co-ad numistered inchide the folloaring: caleipotiene, clabetasol
proplonate, tmammnolone acetoride, haloh etasol propionate, tazarotens, methobecate,
fhiocinord e, betanethasore diprop mamented, fhiodnolone acetorude, ambetn, tar
shampoo, betarmethas one vwalerate, mormetasone famate, ketoconazole,
pramoxire/fhocinolone, hdocorbsore valerate, fhirmdrenolide, urea, betarmethas one,
clobetasol propionatelernoll, fhitcasone propionate, amtleormyein, hydoecrhsone,
modsturizne formnmla, folic acid, des onide, pirmecrolinms, coal tar, diflorasone diacetate
etarercept folate, lacte acid, methoecsalen, hetbis math sabzalimosdresor, methylpredisolone
aretate, pred msone, sunscreear, haleimorde, salicwlhie acid, antlraling clocortolone pivalate,
coal extact, ooal tafsalicyhic arid, coal tarfsalicylic acidfsulfiar, desoxarmet s one, dizzepam,
emolliert, fhociormde’emollient, roneral cilfeastor oilfma lact, nureral calfpearmt oil,
peboleumtfisopropy] nornstate, psoralen, salievlic acid, soapfibroensalan, thimerosalbone
arid, celecoadh, irdlizdrmab, cyelos porine, alefacept, efalimumahb, tacrolirms, pirecrolinms,
FOVA TVE, mlfsalamne, ABT-574 ard ustekinarmab.

Hon-linohng exammples of therapeutic szerts for psoriatie arthmbs withwhich a
corpaind of Fommala (T) maybe co-adnmristered inchade the following: methotresate,
etarercept, wfecodb, celecceih, folic acid, sulfasalamre, naproeen, leflhnonnde,
methylprediisolore acetate, indomethacing hydioeprchloroquire sulfate, predmsone, sulindac,
betanethasore diprop mgmerded, mflixnmah , methobexate, folate, tnameinolore acetomide,
diclofenac, dirmethylsulfoeide, pircecicarm, diclofenae sodnim, ketoprofen, meloxdeam,
metlylpredmsalone, nabumetone, tolmetn sodmm, caleipottene, cyelosponne, diclofenas
sodmm nosopros o, fhiotinomide, shicosarmire salfate, zold sodmm thiomalate,
hydmeod one bitartratefapap, taprofen, nsedronate sod nr, sulfadiamne, thomarmne,
valdecoibh, aleficept, DEET [adalinoimah], and efalimimab.

Prefirred exanples of therapeutic agents for SLE (Lupus Jwithwhich a conpoard of
Fommala (T) maybe co-adnomistered inchide the folloaring: M5 AIDS ) for example,
diclofenac, naproscen, improfen, pirceicam, indormethacing C O inhibitors, for exarnple,
celeconih, wicomb, valdeconih; anb-malanals, for exanple, hadosorchlomoquine, stercads,
for example, predis one, prednisolone, budencs1de, dexarnethasore , evtotoics, for example,
azatlioprine, cwlophospharide, noroophernolate mofetl, methotrerate | intubitors of FDE4 or
puarire symthesis inhibitor, for exanple Celleept® . 4 compoard of Forrmla (1) may alsobe
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corbined with azernts smuch as sulfas alamne, S-arminosalicylic acid, clsalazme, IrmmEn® and
agents wlich imnterfere with synthesis, producton or action of promflanenatory cytolanes
suchas [L-1, for example, caspase mndob itors like IL-1 foormeting ensrme inkob itors ard I1-
lm. 4 conpoand of Fomnala (1) may alsobe used with T aell siznaling mlabitors, for
exanmle, tyrosive linase mhibitos | or moleoalss that tarret T cell actvation molemiles, for
exarnple, CTLA-4-IzG or anh-B7 fanuly avbbodies, anb-FD-]1 fannly avhbodies. 4
corpoind of Fommala (T) can be combined with IL-11 or anb-cytokine anbbodies, for
exanmple, fonotolimmab (ant-IFNz anthody), or anb-weceptor receptor anth odies, for
example, art-IL-6 receptor arthody and antbodies to B-cell saface molemiles. &
corpoind of Fommala (1) may also be used with LIP 374 (abetinms), agents thatdeplete cx
machvate B-oells, for exanple, Eiboeirnah (amh-CD20 arbh od ), hanphostat-B (anb-Bly®
antbody], THF antazonists, for escanple, ant-THF arbihodies, D2E7 (ad ahimmmah ), CAZ
(udlecimab), CDP 571, THFE-Ig comwtacts, (p? STHFEIZG (etarercept) and pSSTHFRIZ
(LENERCEFT™).

The compounds of the invertion can alsa be co-adnurs tered with a therapentically
effective amonmt of one or more azents used in the prevention or treatmert of AIDE  wrhere
examples of the agents mmchide, HIV reverse tanseriptase miubitors, HIV protease miubitors,
i nomodulators, md other retrovizal dmgs. Examples of reverse tansoriptase inkobitoes
mchide, but are not hnoted to, abacavir, adeforr, didanosine, diprvoel delavirdine,
efavirers, lanimdine, nevirapine, stavudire zalotad e, and mdovadine. Exanples of
piotease inhibitors inchide, but are not lindted to, amprenavir, ind inaeir, lopinaeir, nelfinavir,
ritonavir, and saquinair,

A compound of Foermala (1) mayr also be co-adnomistered with msalin for the
treatmentof type [ diabetes.

The compounds of the invertion can alsa be co-adnums teved with a therapeutically
effectve amoart of one or more agents used in the prevention or reatrert of A0S wrhere
exanmples of the azents inchide, HIV reverse tanscriptase ntubitors, HIV protease mlubitors,
murmrormodalators, md other retroviral dmags. Examples of reverse tanscriptase mnlobitoes
inchide, bt are not lindted to, abacavir, adefoorir, didanosine, dipivosil delavirdine,
efavirerz, emtrimtdine, lanwvidive, nevrrapive, nlpivinire, stavidine, tencforir, zaleitabine
and mdowidine. Exarnples of protease mmbubitors inchade, but are not linnited to, anprenanr,
atamanavir, darunavir, indinavir, fos anprenair, lopimaeir, nelfinavir, rtonavir, saquinair,
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and tpranavir. Exanples of other wetroriral dmgs mehide, but ae not hnated to, elwtesravr,
enflivirbde, maraviros ard mltegramr,

The compoands of the inverntion can also be co-adrmirs teved waith a thevapen ically
effective amonmt of one or more azents used in the twatrent of chesity, where exanples of
the agents include odistat.

The compounds of the invertion can alsa be co-adnums teved with a therapeutically
effectve amonrt of one or more azents used in the tieatrent of type II diabetes, where
exanmples of the azents inchde, alpha ghicosidase inlob itors, sulin, metbrmn,
mlfonyhieas (e z,. cathutarmde, acetolexannde, chlompropaide, ghbenclannde,
glbonmride, ghiclazde, glimepinde, glipizde, ghiquidone, ghsoxepde, glyelopranude,
tolbutannde, amd tolazarmde]l, nomalfonybimeas (e g, nateglitode, and repaghmde], and
thiamohid mediones (e.z., ploglitazone].

The compounds of the invertion canb e co-adnoristered with a therapeutically
effectve amonrt of one or more azents to prevert or treat type IT diab etes, hepatic steatosis,
malin w515 taree, metabolic s yndrorme and related disorders, whee examples of the azents
inchide, bt are not indted to, insulin ard inmalivs that have heen modified to improve the
duraton of achon in the body, agents that shnmilate nsulin secretion such as acetohexanide,
chloepropannde, ghdnride, ghmepinde, ghipimde, gheamde, gycopyrannde, ghqudone,
rapaglitide, natazlivnde, tolazanide and tolbutaride;, azents that ae glucazon-hilke pephde
agomsts much & exanatde, iraghatide ard ta poghitide; agents that mlubit dipephdyl-
pephd e IV such as vildagliphn, s itaghphn, sascagzliphn, linaghphin, alloghphn and
septaghphn, azents that bird to the percerisome proliferator-achvated weceptor sanena such as
rosiglitamone and picglitamore, azents that decrease inmilin resistance mach as metiorrmin,
agents that reduce ghiccs e absorh ance in the small intestne such as acathose, noglhitol and
vioglibose.

The compounds of the invertion canb e co-adnoristered with a therapeutically
effectve amonrt of one or more agents to prevert or treat amite kidnesr dis crders and cleome
kidney diseas es, whee exanples of the agents inchide, bt are not hinuted to, doparune,
doiretics ;uch as frosernmde, bumetaride, thiazde ad the hike, marrotol, calemm ghiconate,
sodmmbicah onate, albtero], paricaleitol, doxercaleiféral, and cinacaleet.

The followring Examples maybe used for illustratve parposes and should notbe
desttied to nawosr the scope of the nrrerhon

Examples

Exanple 1
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44 cyelopropmetiey])- 74 sopropylsulfond)- 10-mether]l -3, 4-dihod 0- 1H-1.4, 10
tiazadib ermo [od flamilen 111 0H ) -one
Exanmgle 1a
[E)-2-(5-bromo-2-methosos5-mbopynd ine- 4 -y 1)-H, H-d irethyle the narmine
5-Bromo-2-methorord-methy]l- 3 mbtroprndive (1502, 607 mmmol)wras dissolwed n
dimethidformarmde (300 k), and Littmm methanolate (607 mL, 607 nenol, 1 M was
added. The reacton miurewras heated at 1007 C. To this nochire was added 1,1-
direthoe M H-dimetlyhnethanarine (64 5 ml, 456 nonol) over 10 mumites. The reachon
mixhte wras shrwed at 95 °C for 16 hours. The reaction mivhize was cooled to anbient
tertperahire and water was added carefially (300 ml, exothernuc). The resulbing precipitate
vras collected by vamnum fltration washed withwrater, and dried to provide the ttle
conpoind [13.29 g, 45.2 nencl, 78 % weld).
Example 1b
4-broeno- T-methoo- LH-praolo[2 5] prrdine
Example 1a(139 g, 4558 nonol) and ethy] acetate (150 ml ] were added to Fa-Hi
2000 (pre-arashed with ethanol), water s by (8.9 2, 118 mmol) in a stainless steel pressure
bottle and stred for 30 numites at 30 psi and ambient temperatire. The reacton nasxhie
was filtered, and concentrated. The msiduewas titarated with dichlowmethane, and the
sohd filtered to provide the title conpound (552 21, The mother hquor was concentrated and
the residue titirated szainvwrith dichlomomethane and filtered to provide an additonal 1.65 2
of'the title compound. Total yvield = 745 z, 72% weld
Exanmgple 1o
4-bromo-T-methoy-1-tosyl- 1H-pyrolo[2 5] pyridine
A solubon of Exanple 1b (742 2, 327 nenal) in dimethyrlformanude (235 ml ) was
stirred at anbient tenperatire. To this solibonwras added sodnom loedrde (1,12 2, 1,36 of
Al dispersion in oil, 49.0 mmol), and the weacton mixhire was strred for 10 mimtes, 2
tohenesulfony] chloride (955 g, 4%.0 romol)was then added porionsarise, and the mixhire
was stirred at ambient termperatare under mbogen for 16 hours. The reaction mahire was
quenched carefiully withwrater and the ®sulbing beize solid collected by vammm filbation on
a Buchrer farmel, and washed with water. The solid was collected and dried m a vaonam
oven at 50 *C to provide 124 2 (10090 of the title compoumnd.
Ezxample 14
$-hromo- 1 4osyl-1H-pyrrala [2, 3-c Jpyridin- A 6H J-one
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A solubon of Exanple 1o (124 z, 326 nunol) m dicecare (140 ml)wras shrred at
amtbiert temperatare. To tlos sohibonwras added 40 HCL in dicerare (140 ml). The weachon
mixhte was shrwed at 40 °C for 16 hours. The reaction mixhize was cooled to anbient
terperatire and concentrated . The res1duevwras tatarated writh diethorlether, filtered, and
vt ed with additonal diethyrlether and dned to provide the fifle commpound (11 23 2, 306
nurol, 94 %% veld) as a beigze solid.

Exangle le
4h wmo-H-methyl- 1-tos W- 1H-pyrrolo[2 3o Jpyrd i V6 H Fone

Sodmm lprdride (0875 2, 365 nmol, 1 46 gz of 2 &0% m ol dispersion) was added to
a strang sohtonof Example 14 (11.2 2, 304 mnol) m dimethylformannde (217 ml) under
nibogen. After 30 normtes, iodormethane (227 ml, 365 nunollwas added and the salnbon
vras shrred atambient ternperatare for 3 hous . Upon addibon of water (250 mla
precipitate formed . The precipitate was collected by vamnum filtration, mvs ed arithoarater (50
mL) and dned in a vammmoven at 55°C ovemight to provide 11.2 z of the title conpoind
(%),

Ezxample 1f
a-wethd-4-(4. 4.5 Stetramethyd- 1.5 2-dioxaborolan- 2711 1 4osvl 1 H-pyaolo [2 5 ]prradin-
HeHlone

Example le (6.55 g, 172 nowol), 4.4.4,4,5.5 .5, 5-octamethyl-2 2'-ba 1,3,2-
diceraborolane (8.73 g, 34 .4 nonol), potassmm acetate (3,71 g, 37.8 nool),
trasi dib ereylideneacetone Jdipall al no 0 (0.5355 g, 0,430 nonol) and 2-
dicyeloheorlphos phino-2°.4 7,67 -ts opwopylbiphernd (X-FHOZ, 0819 z, 1 72 numol)were
corbined ard sparged with arzon for 1 hoararith s tiine. Diosane (25 ml 1aras sparzed
with mtrogen for 1 hoar, ransferred via caremlaunder mbrogen to the solid comporents, and
the muxhare was heated urder argon at 80 ° C for 5 hoas . The macton nmchare wras cooled to
atrthiert temperatare, patitoned betareen ethyl acetate and water, and filtered throngh Celite.
The ethy] acetate layeraras washed tarice with satirated aqieons sodmm chlonde, dned
[anhydions sodmm salfate]l filtered and concenttated . The res iduewras parified by
chromatography (s1lica gel, 25-20% ethyl acetate i hexarne). The wesalting material from
chiomatograply was tarated with a pormmal amonantof hexares (30 ml) and the parboulate
solid was collected by filbation, rirsed with a ririmal armonrt of hesrares and dred to
corstant mass to afford the title compound (5.4 2, 73000,

Example 1z
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[ Zbromo-d4-fhaowpheryllsopropylbulfane
A 250 ml roand bottomed flask was charzed with 3bmomo-4-fhicrch erzerethucl
(3.89 g, 1879 mumol), sodmm opdroscide (595 ml, 12,735 nonol) ard methancl. The wacton
micare was shred a0 °C for 10 mumites. To this sobibonwas added Z-iodopropane (38352,
22.5 nonol). The reacton mixbime was stred at amwb lert termperatare for & honrs . The
solvent was removed, and the residuewras parbtoned betareenarater and ethyd acetate. The
aqieds layerwras extacted with addibonal etley] acetate tlree trves. The conbined crzame
layers were washed with satirated aqueous sodmm chlorde, dried over anhd rous
magnes pun sulfate, filtered, and concentrated to provide the itle conpoard .
Examgple 1h
2hwomo-1 -thicro-4 4 sopropylsulfornyl benzane
A 300wl roard bottomed flask was charged with Exanple 1z (40 2, 1606 ol )
and dichlorcamethane (200 mL). wCFE A (271 £, 35.5 nenol) was alded. The reacton
mixhie was stred a ambient ternperatare for & hons. The wacton nschare was filtered, and
the solids were was hed by addibonal dichloroenethane, The Sltrate wras wras hed wrath 100
MaCH (50 ml., tarice’), then satitated sodmmbicathonate. The orzanic layeraras
concertrated, and the residue was panfied by flash clvomatog raply onsilica el [15% ethorl
acetate in heptanes) to provide the title coempound.
Example 11
2h romo-N 4 eyelopropylme thyrl -4 4 1sopropylsulfoend ) arline
A roxtare of Example Thi0 562 z, 2 mmol) and eyelopropylmethananne (0427 2,
&.00 nonol) m diozane (10 ml)wras heated at 100° C crerrught. The solventwras removed,
and the residue was parified by flash clromatog mapler [ 5005 etler] acetate i heptanes] to
rovide the title commponnd.
Example 13
[ 2 (ewwclopropylmetlyll anine)-5 4 soproprlalforyliphernel -6 -metlyl- |H-prarola [2.5-
clpyrdm-"NeH )-one
& ruxtare of Exanple 10026 z, 02 nowol), Example 11 (0085 z, 0.2 noenol),
cesmam fonde (0021 z, 0A00 ool ), and tetralds phenylphosplure palladnm (0012 £,
10,00 prmol) in dimethoxgrethare (2 ml) and methanol (1 ml)wras heated nnder rocrorarave
conditiors (120 C, 40 o). The reachon nmctare was parbhoned betareen ethyl acetate and

water. The orgamic layerwras washed wath satarated aqaeons sodmm chlonde, dned over
anhydrons magnesmm suliate, filtered and concentrated . The residuewras purified by reverse
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phase HPFLC (T 18, CH,CH Aarater (0.1%: TFA), 0-100%% sradient) to provide the title
corpoand.
Example 1k
44 cyclopropymetiy])-74 5o propylsulfond)- 10-methy]-3,4-dihyd - 1H-1.4, 10
tazadib ereofod flamilern- 1101 0H)-one
& 4wl vial was charged with Exangple 17 (00106 z, 0027 nonol), paraformaldeleede
[3.92 mz, 01535 nomol) and methano] (0255 ml) to give awlite ;suspension Hydwoehlone
acid (4N mdicerare, 01533 ml, 0.53] ol was added. The vialwas closed ard the weacton
e was heated at A0 *C for 1 hoar, The reachon mudie was cooled to awb et
tertperatire and dibited writh ether. The remling 715 persionwas filtered, and the solid wras
it ed with ether, collected, and dried 1n a0 °C vaomm cven overight to provide a wlite
salid. 'H HME (300 MHz, DMSO-d5) 6 11 83 (s, 1H), 804 (d, T= 204 He, 1H), 765 (m,
2HL 741 (d,T=822H= 1H), 7.18(d, T= 205 H=, 1H), 4 26 (5, 2H), 354 (5, 3H), 343 (m,
IHYL 303 d,T=61 Heg 2H), 1.200(d,T= 678 He, 6HY, 0.90 (2, 1HYL 041 (1, 2H), 002 (g,
IT=4p3H= 2H) MS (ESl+) miz 4121 (M+H)".
Exanple 2
d-[cyelopropydmetleel)y T-(ethylsu oreel) 1 O e theel- 3, 4-d iboedro- 1H-1,4 10
tazadib erma[ed flam len- 1101 0H)-ome
Exangple 2a
(3-bromo-4-fhaomwpherel) ethyrllnalfane
A mixtore of 3-bromo-d-fhaombenzenethiol (387 £, 18,7 nmmol) and sodmim
hydozade (325 ml, 1973 mumol) in methanol was stined &t 0°C for 10 numites. To thos
solbionwras added iodoethare (1,803 ml, 22 54 punol). The macton nixchare was s trred at
armblent termperatore for & hoas. The solvent was removed, and the residue was partiboned
bebarreanwrater and etly] acetate. The aqueons layerwas extracted with addition ethyl acetate
thiee tirres. The combined crgamic layers werewashed with s arated aqueons sodnm
chloride, dred over anhdrons magnesmm salfate, filtered, ard corcentrated to zive the title
conpoind (4.35 g, 1850 nunol, 3534 wield).
Example b
Zhromo-4 - ethylma ol 1 fhiorchenzane
Example 2a (4.4 z, 1571 nowol) in dichlorormethane (250 ml) was cooled to 0°C . To
this solibonwras teated with mCPE A (10015 7, 41.2 nuvol) porboerarise. The reacton
mixhie was stred a ambilent termnperatare for & hons. The solid fom the reachon mixhie
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vras removed by filbation The filtrate was washed with satirated aquecns sodmm
bicabonae several imes . The aqueoas layervwas then extracted with additonal
dichlommethane tlree tmes. The combined orzare layers wer washed with satirated
aqueois sodmm chlonde, dned over anbud s magnes nm sulfate, filterd, and
concertrated. The msidue wras panfled by flsh clromatostaphy onsilica zel ehiting wath
15% ethy] acetatelheares to afford the title componnd (4.4 z, 1647 nenol, 5555 weld).
Exangple 2c
Zhmmo-H-(orclopropylvethyd)-4-(ethydsulfonsd ) arn hine
Example 20 was prepared according o the procednte used for the preparation of
Example 11, mabsttating Example b for Exanple 1k to provide the title compoand .
Ezxample 24
44 2-[[eyelopropyimethylarimn]-5-4 ethylsu o reeliphenyd | -S-methyel- 1, 6-dihyedro- TH-
pyrolaf2, 5o jpymdin- V-one
Example 2d wa prepared according to the procedure used for the preparation of
Example 1, substtuting Example 2z for Example 11, to provide the title corponnd .
Exanmple 2e
d-[cyclopropylmetlerly 7-{athylsa oreel)y 1 O e therl-3,4-d ibyrdro- 1H-1,4 10
triazadib ereo [od flamilen 1101 0H)-one
& ruwtare of Exanple 24 (0035 z, 0.078 nenol) ard paraformmaldeloeds (0012 g, 05239
nurol) in methanol (00778 mL) was treated with 40 hydiogen chlorde (0389 ml, 1.557
nurol)l. The nohare was heated at 907C for 1 hour, cooled, and concentrated . Purificaton
by clromatograply (silica gel, 1-5%% methanol mdichlommethare) afforded the ttle
compoand (0022 g, 71%0. 'H HME (400 MHz, DMSO-di16 11.51 (5, 1H), 80804, T=2.14
He=, 1H), 7A6(dd, T= 854, 214 Hg, 1H), 7.55(5, 1H), 744(d, =285 He, 1H), 71204, T=
275H= 1H)L 42705, 2H)Y 364 (5,3H), 328 (4, T= 732 He, 2H), 305 (4, T= 6. 10 H=, 2H),
1180t T="732H= 3H), 085 -0.98 (m, 1H), 0.33 - 043 (m, 2H), 004 - 0.11 (m, ZH). M
(EST+) mi= 398 (M+HY.
Exanple 3
4 ioyelopropylme thyl)- F-ethyl- 7 ethorlou Hioerel)-1 O-methyd- 3 4-d ibgedro-1H-1,4,10-
tazadib erzofed flamilen- 1101 0H)-one
& ruvtare of Exanple 24 (085 2, 0.117 mrrol) and propiomaldehyde (0156 g, 2.535
nutol) inmethanol (1,167 mL) s treated with 40 hydiozen chloride (05584 ml, 254
nurol)l. The nohare was heated at 907C for 3 hours, cooled ard corncentrated. The wes1due
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vras dissolved m ethyl acetate, washed with 5%% aqueons sodmmbicarbonate, satarated
aquems sodmmchlonde, dned (anleedrons Mas Cql, fltered ard concentrated . Panficaton
by clromatograpler (silica gel, O-5% methanol indichlommethare) afforded a solid that wras
triturated in a nurmmal amoart of 0% ethorl acetate i heptares to afford the title compoand
(0017 g, 34%:). 'H HME (300 MHz, DMSO-4) 6 11.83 (s, 1H), 805 (s, 1H), 7.70 (5, 1H),
Thp50dd, T=2831, 220H=, 1H), 741 (d,T=842H= 1H), 714 (d,T=237H=, 1H), 4375,
1HY 5364 (5, 3H), 3537 (9, T =729 He, 2H), 31305, 1HY, 253 (5, 1H), 1.41 - 1.5% (m, 1H),
1141t I="722Hz 3H),1.05-1.0% (m, 1H), 0850t J=672 He 3H), 0.77 - 058 (m, 1H),
03a0(d, T=28.14 Hg, ZH), 0.0G - 0.10 {m, 2H). M5 (ESI+) miz 426 (M+H)"

Exanple 4
10-methd-7-(methidsulfoned)- 3 4-dibd ro- 1H- 1,4, 1 -t azad therea [od  flamilen-1 10 10H Fone
Exangple 4a
4-[2-armumo-54 methylaalforylphend)-A-methyl- 1-tos W- 1H-prrola[2.5-c Jprnd i X 6 H)-one

2 mno-4-(methylaalforeelaulive (1.0 g, 4.00 nonol), Exanple 1£71.712 2, 4.00
mrol), s dibensyhidereacetone dipallad e (0700110 2, 0120 newol), 1.5,5,7-
tetrametiyrl-a-pheryl-2, 4 8-tioa-b-phosphaadamantare (0117 2, 0400 nonol) and sodnm
cathomate [1 483 z, 13 99 nunol 1were combined and sparged with armon for 15 numates.
Meararhils a salition of 4:1 dioxaneferater (26 1l was 5 parzed with nitvogen for 15 nomates
and transferred by synnge nto the wachon vesselurder argon The mudurewras strred for3
hoas at &0 *C, cooled, dibated ndo 100 1l of water and the resulbng solid was collected by
filtrati on, wrashed writhwrater and dried to constant mass to afford the title compound (2.05 2,
10085,

Exanple 4b

& 2 anuno- S-(metleelaa oere D) phereel - 6-methyd- 1H-pyrolo[2 5 Jpyrridin- (6 H one

Example $b was prepared according to the procedure used for the preparation of
Example Se, mabsttitng Exanple 4a for Example 5. Panficabion by titambon in
dichlommethane afforded the tfle conpound (055 2, 2230,

Exanple 4c
10 methd- V- methydsulfongd)- 3 4-dibyd ro- 1H- 1,4, 1 - amad thereo [ed  flasilen- 1 10 10H Fone

Example 4 was prepared according to the procedure used for the preparaton of
Example 1k, substtiting Example b for Example 13, to afiomd the title conpoand as the HCL
salt (0046 z, 98%0). 'H HME (400 MHz, DMSO-4) 6 11.53 (s, 1H), 8.14 (4, T= 214 Hz,
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1HY 763 (5, 1H), 756 dd, T=859,229 H=, 1H), 7.23(d, T=8.54 H=, 1H), 713(d, T=
244 He, 1HY, 42305, 2H) 3.65(s, 3H), 3.17 (5, 3H). M5 (ESI+) mi= S50 (BI+HY .
Exanple 5
10-rme thyel- 7 e thydsulfond) e thyd)-5,4-d tdoedro- 1H- 1.4, 1 - triazad thenza[ed, flamilen-
L1 10H Fome
Exangle 5a
l-i[methylsulfored Imethydl F4-rtobenzene
To a sohton of 4rbrch ereylbronude (1002 g, 46 4 noncl) i M, H-
diethylformarnnde (25 mL)was added sodmm methavesalfinate (7.10 g, 626 nurel ). The
reachon mixhie was strved o 65 °C for 1 hoar. The rwacton noxare was cooled to ambient
terperature and dibited writhvwrater. The resulting saspensionwas stred 10 mumtes ard
filtered tlroigh amedmm fiit o provide the tile cornpoind.
Ezxamgple Sh
44 methylm oyl me thyl)arline
Example 5a (8.2 g, 32.1 nonol) and tetrahydrofizan (200 mL ) wrere added to 5%
PdAC, wet (1.6 2, 0.57% nomol) ina 50 mL pressure hottle and strred 51 2 honrs at 30 psiand
S07°C . The nochare was filtered through a nylon membrane and was hed with asmall armeunt
of tetralpedrofiran and methanol. The solvert was removed to provide the title cormponnd .
Exangle 5c
2odo-d-[[ methylsulford methyl)amhire
To a solton of Exanple 5b (380 g, 051 nunol) in M, H-dimethylfonmannde (103
mL) was alded M-iodosuccininmde (508 g, 2250 nurnol). The mwacton nwctare was stmed at
atmthiert temperatare for 1 hoar, The reacton nxctare was quenched writh 150 ml 1084
sodmm thicsulfate and 100 mL satirated sodinmbicathonate. The wacton nuxhire was
extracted Sxwarith etloy]l acetate. The conbired orgare layers werw washed with sabirated
aqueds sodmmchlonde and concerntrated. Watervaras added, ard the resuline suspersion
vras strred atambient ternperatare for 10 normites . The mispension was filtered and dred
overmght to provide the ttle conpoand .
Ezxample 5d
44 2-anuno- 54 e thylsu Hoeyelme thid ) phe el G-methyl-1 tosyl- 1H-pyrrolo [2, 3 c pynd ine
WeH)-one
& 100 ml ronrd-bottomed flask was charged with Exanple 50 (0,180 g, 0.514
mrol)l, Exanple 170200 g, 0,487 nencl), potassnim phos phate (0,446 z, 2101 nonal),
trasi dib ereylideneacetone Jdipallad nam (111 (0021 2, 0055 newol), and 1,5,5,7-tetrarmethyl &-
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phenyl-2 4 B-ticera-f-phosphaadamartane (0025 z, 0072 nomol). The solids were floer
puarged with mbrogen for 30 numites . Degassed dicerare (3.7 mL) ard water (0924 ml)
were added. The wacton nwxchire was heated até0 *C {61 5 hoas . The reaction nuxbhie was
cooled to amblent ternperatare and dibated with water. The resulbing suspersionwras filtered,
and the browrn sold wras collectad.

Exangle 5e
4 2-arumo -5 me thylsulfond e thyl Ipherrel)-S-metherl-1 H-pyrovolo[2,3-c Jpyd - K 6H -
ore
& 250 ml ronrd-bottomed flask was charged with Exanple 54 (0,230 2, 0.474
mrnl), potassmm hydosade (0691 z, 12,32 nonal), MM, H-bimethylhexad ecan- 1-anannm
bronde (8.63 mg, 0.024 nonol), dioxane (3.55 ml) and water (1.18 ml] to give a light
yvelloar sohiton The reacton nmctarevras heated at 90 °C owermght. The wachon noxcare
vras cooled to ambiert termperatire and treated writh 1M hedrochloric amd to aclieve a pH of
1. The mwacton nmcbare was extracted writh tarice with ethyl acetate. The cornbined crzame
layers were washed with satirated aqueous sodmm chlorde, dried over anhd rous
magnes . sulfate, filtered ard corcerntrated. The wsidue was panfied by flsh
chromatography (- 10%: methanal m dichlommethane] to provide the title compond.
Ezxample 5f
10-me thoel- 7 e thodsulfongd) e thyd)- 5, 4-d dbeedro- 1H-1.4, 1 - riamsd thenza[ed, flamilen-
L1 10H Fome
A 20 ml nucrerave tubewas chaged with Example 5e (00357 2, 0,120 noncl),
pataforrmaldelrede (0015 2, 0529 nunol) ard methanol (1,158 ml) to s1ve awlate
suspersion Hydmwochlone acid (4N in dicecane 0599 mil, 2,558 nmumol)lwas added. The
rearton mixbire was heated at 50 °C for 1 hour. The reachon midhi e was cooled to anb et
terperature and dibited writh ether and ethyl acetate. The reacton rmachime was was hed with
satarated sodnum bicarhonate and satarated aqueons sodmm chloride, dxed cwer anhid pons
magnes prn sulfate, filtered ard corcerntrated. The wsidue was panfied by flsh
clromatography (04 10% methanal in dichomomethane) to provide the title cconpound. 'H
HME (300 MH=, DMSO-45) 4 117505, 1HY 762id, /= 1.8 H=, 1H), 7505, 1H), 707 -
T150(m, H),7.000d, /= 82H= 1H), 4537 (5, 2H), 411 (d, F= 3.2 H=, 2H), 361 (5, 3H),
2890105, 3H). MS (ESH) mi=344 4 (M+H)"
Exanple 6
& oyelopropylmethd F 10-me theel- - methylalfory T ene o] 5,4 -d tboedro- 1 H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one
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Exangple fa
H-{oyelopropylme thyl)- 2-10d o4 [ metherloa Hoegel e thorl ) araline
Example 50 (0,200 z, 0545 nonol) and cyeloproparecath aldehyd e (0.062 mL, 0,858
murtollvrere suspended m dichloromethane (53221 L] and methanol (521 mL). Acetic acid
(0382 ml, 643 nonol) was added . The reacton mixbize was heated at 30 *C for 30 rmimtes,
then conled to anbiert temperatire. Polymer sapported cyanch crohydnde (0217 2, 1 .928
nurollwas added. The reachon noxbare was strred at anbient tenperatire cvrennght.
Cyelopropanecarbald eleede (0082 mil, 0556 nunol)was added, and the reacton mud e wras
strred at anbient tenperatire for 2 howrs, The reaction mitire was filtered, thoroaghly
rirs ed writh dichloromethane, and concentrated . The 5 iduewas purified by flash
chiomatograplyr (20- 10055 ethyl acetatetheptane] to provide the fitle compoind .
Ezxample &b
44 2 [ewelopropylvethod ) anone)-5- (e thydsulfond ) methyd  p el 1-6-metloyl- 1-tos wl- 1H-
pymolofz S-c]pyndm-7{6H Fore
& 250 mwl ronrd-bottomed flask was charged with Exanple fa (0.1546 g, 0425
mroll, Exanple 17040 g, 1 305 nencol), s (dbensdideneacetone)dipalladmam (11 (0019
g, 0021 nonal), and 1,55, -tetamethyl-6-phend- 2 4 B-tnoxa-6-phos phaad amantane (0021
g, 0072 nonol). The solids were s parged with nitrogen for 30 nomtes . Degassed dicecane
[3.40mL) and water (0850 mL) wee added. The reachonwas heated at 60 °C for 3 hoas.
The reactonwas cooled to room tenperatare and parbhoned bebareen ethyl acetate and
vater. The cezanic layerwras washed with sabirated aqueons sodmm chlonde sohiton, dried
over magnesmm alfate, filtered ard corcertrated. The msiduewas parfied by flash
chiormatography (0-5% metharolidichlorormethane) to provide the title corpoand (0211 £,
S wield ).
Exanmgple 6o
4-{ 2 [leveloproprlmethydlarina]-5- [ e thydsulfonsd e thy T pherne] F-B-methyl-1 A-dibyd wo-
TH-pyrmolo[2 3 ]pyodin-T-one
A 250 ml ronrd-bottomed flask was charged with Exanple &b (0211 £, 0,591
mrol], potassmm hydiosade (0.5°0 z, 10,17 nowal), and H H M-timethylhesxadecan1-
amuimimbronade (7.12 mg, 0020 nenol), dicecane (2.93 mL] ard water (0.577 ml). The
rearton mixbire was heated at 30 °C for 2.5 hoass. The waction noxtire was cooled to
arblet termperabare and treated with 1M HC to aclieve apH of about 7. The reacton
midte was extracted with ethyr]l acetate (23x). The conbired orpare extracts wemw washed
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with s atarated aqueoss sodnum chlorde sohiton, dried over anleedrons maznesmm alfate
filtered and concentrated to provide the ttle cormponnd (0026 2, 57%: yweld)),
Example &d
& oyelopropylmethd F 10-me theyl-7-( methylsalforyTene o] 5,4 -d tdoedro- 1 H-1 4, 10-
tazadib ereofod flamilern- 1101 0H)-one
A 5wl nuerovrave tabe was charged with Exanple 6o (0,027 z, 0.070 noncl],
pataformaldelrede (0.0G2 2, 05350 numol) ard methanol (00700 mL) to s1ve awrhite
suspension 4 HCL i dicerare (0,350 mil, 1.40]1 nonol) was added . The tabe wras closed and
the reactonwras heated at 20 °C for 1 hoar, The reactonwras cooled to room temperatore and
dihated writh ether. The w®sulting suspensionwas filtered, ard the s olid was rnsed writh ether,
collected, and dried in a 60 °C wamum oven ovemight to provide the title compoand. 'H
HME (400 MH=, DMSO-F; 0 %206 1164 (m, 1HY, 79905, 1H), 7.57 (5, 1H), 7.59 - 7.52
(m, 1H), 7.320(d, T="71Hz, 1H), 7195, 1H), 4.44 (5, 2H), 44005, 2H), 3.55 (5, 1H), 2.54 -
292 (m, 5H), 08505, 1H),035(d4d, T="75,1.1 Hz, 2H), 0.02 - 0.04 (1, 2H). M5 (ESI+)
mi= 398 .0 (M+H)".
Exanple 7
ethyl 44 cyelopropydmetieel) 1 0 metheel- T-(methylaalfonyTimethee - 1 1-ceeo-3,4,10,11 -
tettalido-1H-1 4. 10-tazmadib eres [0d £lam lene- 3-cath corylate
A 5wl nucrovrave tabe was charged with Exangle 62 (0,027 z, 0.070 nunol), ethyl
ghmaalate (0.08% ml, 0,350 ool and ethano] (0700 il to zive awhite sus persion.
Hydrochloric acid (4M indicerare, 05350 ml, 1,401 mrmol)wras added. The suspemsion
became a colorless solition The vial was closed and the reaction mixtire was heated at 50
“C for ] hoar. The machon nmxtare was cooled to ambient terperatize and dihated with
ether. & white precipitate formed . The resulting suspersionwras filtered, and the solid wras
rirt ed writh ether, collected, and dned in a &0 *C waomm oven overnight. The residue wras
parified by reverse phase HFLC (C12, CH CHAarater (0.1%: TFA), 0-100% sradient) to
afford the tifle conpoand (00090 g, 270, 'H MME (300 MHz, DRMSC-208 11.91 (5, 1H),
Ted (s, 1H), 7520, 1H)Y, 7.21(dd, T=153.0, 5.5 H=, 4H), 537 (5, 1HYL, 4.42 (m, 2H), 355 (5,
2HY, 383 (5, 2H), 365 (5, SH), 2.86 (5, 3H), 0.593(t, T= 7.2 He, 3H), 0.53 (m, 1H), 0.23-0.45
Cre, ZHD, 007 (r, 2HY. MS (EST+) sz 470.0 (h+HY.
Exanple 8
44 4-fhoropheryl)-1 Oemethd- 3o methylaa fonyd)-3, 4-dihd vo- 1H- 1.4, 10-
triazadib eremo [od flamilen 111 0H)-one
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Exangple 2a
4-[2-amuno -S54 methylsalforeeliphenyd)-S-methyl- 1-tos 1W- 1H-provolo[d 5-c Jprnd e A 6 H)-one
Example 1£(1.7] g, 4 00 mawol), ZFbromo-44{ methyl salfongd Jarnlive (1.00 2, 4.00
mrol), trisdibenzylid ereacetone dipallad pm (0.1 10 g, 0,120 nonal), 1,35, 7 -tetramethyl-6-
phewrl-2 4, 5-oxa-&-phosphaad arnarte (0,117 2, 0400 newol) and sodmm catbonate (1 48
g, 140 mmol)wemre conbired ard parzed with arson for 15 mimtes . 4 nochre of diozane
(21 3ml) and water (5.3 mL) was pirged with mbogen for 15 nommates and tansferred to the
reachon vessel. The reaction mizarewas heated at 80 *C for 3 howrs, cooled to anbient
tertperabare and dibated withowrater. The resultng sold was filtered, washed writhoarater and
dned to afford the title conpound (2.06 g, marhitative yield).
Ezxample &h
42 4t horopheryl) anuno)-54 methylaalfomd ) phery L1 -H-metlyl- 1-tosyl- 1H-prrrola[2,5-
clpvridm-"NeH)-one
Example 2a (472 mg, 0.100 nerol], 1 bwomo-d4-fhiordb ermens (17 5 mg, 0.100
mrol), diacetosypalladmam (0.9 mg, 4 pmol), dicyelohesod( 2 46 busopropyd-[1,1-
bipheryl} 2-vlphosphire (3.5 mg, 8.0 pmol) and cesmm carbonate (4568 me, 0.140 mmol)
were conbired 1 a e of tohiene (1.6 ml) and fert-batanol (0.4 ml). The reacton
mixhre was heated ina mimvowrave wactor at 150 °C for 15 mimites. The reartion mivhie
vras parbtoned with ethyl acetate and water. The crzanic layerwras was hed with satarated
aqueos sodmm chlonde, dned with anhyd ious sodmm sulfate, treated wnth 3-
mewaptopropyl finchonalized silica zel, filtered, and concertrated. The s due was panfied
by flash clromatograploy (s1lica gel, 2-4%4% methanol mmdichlomnethare) to provide the title
corpoind (30 me, 555
Exanmple 8¢
4-{ 2-[[d-fhaorop herrel) aminn -5 metleelaalforylphe el ;- B-methyl-1 A-dihod i0-7H-
pyrolaf2, 5o jpymdin- V-one
Example % (28 mg, 0.050 nencl), pota smm byedrosades (41 7 meg, 07743 nonol) and
cebd timetlyrlanmmonmm bronnde (0,90 meg, 2.5 pmollwere conbined ina nochore of
tetralprdrofiaran (2 mil) and water (1 ml). The reacton nuschare was heated at 100°C for 20
hoars and thencocled to arrbient termpetatire. To this noxbawe was alded water, and the pH
vwas adpisted to pH 7Thy the addibon of 1M HCL The noxtare was extracted with ethyyl
aretate and the oxpame layervras washed with satirated aqueons sodmm chlonde tarice, dred
with anbprdrons sodmm salfate, filtered, ard concertrated. The msi1due wras panfied by flash
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chiormatography (s1lica zel, 2-4%: methanolin dichloroane thane ) to provide the ttle
corpoand (13 me, 6433,
Example 84
44 4-fluoropheryl)-1 O-methyl- -(methylsa onyd -3, 4-dihyd ro- 1H- 1.4, 10-
tazadib ereofod flamilern- 1101 0H)-one
A 2wl vial was charged with Exanple 22 (20 meg, 0019 noncol), paraformaldeleede
(5.8 mg, 0.19 nonol] and methanol (0.5 mL). To this sspensionwas added 4M HClin
dicerare (0097 ml, 0.5 nonol). The val was closed and strred at 20°C ford hoas . The
reachon mixhiie was cooled to anbiert temperatare and concertrated . To this wes1due wras
added wrater, and the pH was admsted to pH 7 by addition of satarated aqueds sodmm
bicath onate. The msidue was someated for 5 rormates and filtered to afford the title componund
(70mg, 35%). '"H NME (300 MHs, DMSO-40 4 11858 (4 210 He 1 H18.57(d, /=237
H= 1 H)722(dd, =814, 2537 Hz 1 H1 78505, 1 H17.55(d, /=214 H=, 1 H) 7.35 (4,
J=253TH= I H1675-69] (m 2H) 643 -65]1 (m, 2H14200(5,2H1 5359 (5,3 H) 3365 (5,3
H ME (EST+) miz 424 (M+H)".
Exanple 2
44 d-flnoropheryl)-1 O-methyl- 74 methyla Mo lme thyd)-3, 4-dihyd 10-1H-1,4,10-
triazadib ereo [od flamilen 1101 0H)-one
Exangple Ja
1-bromo-d4-[(methyl oy e el b ermene
A 250 ml roard bottomed flask was charged with &b mmobenzy] bronude (5000 2,
20,01 nonol) and M H-dnrethylfonmanode (10,21 ml) to zive acolorless solobon Sodmm
metharesulfinate (53.06 2, 300 nunol)was added. The mwachon niscbare was stmed at 65 C
for 1 hoar. The reachon mudarewas cooled to room termperature and dibited writhvwrater. The
resulting suspersionwras shrved for 10 nmmites and filtered . The solid was rixsed with wrater
and dried under house vamnnm over the weekerd to provide the title conpound (4.75 2, 35%
vield).
Ezxample S
4 fhoro-H 4 4-[[metlyla o rmelime therl) phenyd ) arnline
& 100 ml nocrowrave tabe was charged with 4-fhcroanilive (0,388 mL, 4.04 nenol),
Ezxample Ja (1.0065 g, 4.4 nonol), diacetoxypallad mm (0038 g, 0.162 nonal),
dieyreloheny (2" 4 8 -tiisopropyd- [1, I'-biphenyd]- 2- ) phos phure (0,154 2, 0.523 mmol],
cesmim cathonate [ 1 245 g, 5,66 nonol], tohiene (20,20 ml) and t-butanol (4.08 ml)tozive a
velloar suspension. The tabe was sealed, and the reaction mixhie was heated 1n a Milestorne
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Ethos nocroarave reactor to 150 °C for 15 normtes fixed hold tame. The reacton nocbare wras
filtered tlwoagh a 102 Celite SFE cobanm and rirs ed with ethyel acetate, The filtrate wras
vwashed with salated aqueons sodmm chlorde, dried ocver anhd i magnesmm aulfate,
filtered and concertrated onto silica gel. The cmde productwas panfied by flash
chiomatography (20- 10005 ethyl acetate m heptanes) to provide the title compound as an off
white salid.
Exangple 9c
2-broammo-M - 4-fhaorw phererl)-4 4 metlerlaa Mol e thyrllarline
& 250 ml ronrd-bottomed flask was charged with Exanple 3 (1.32 2, 4.73 noncl)
and acetic acid (47 5 ml) to zive awhite suspension The reacton nixchire was cooled ina
vwaterbath Nbwomomecciunode (0507 z, 4.5 nunol)was added in taro porboms 10 mimtes
apatt. The reachon ncharevwas strred at arbient terperatare for 1 5 howrs. The reachon
mixhie was quernched writh 10%%: sodmm thiosulfate (40 ml) ard dibated writh S sadmm
hydmeade and etleel acetate. The layes were separated, ard the crganic laveraras washed
vwith s atarated aqueos sodpnn chloride, dried over anlyrdrons magresmm s lfate, filtered
and concentrated crto silica zel. The crade product was parified by flash clromatosraplhe
[20-70% ethd acetate 11 heptanes ) to provide the fitle componund as awhite sohd.
Ezxample 4
4 2-[ 4 thowpherrrlanine F 54 metlyla liome e thd i phery T Fo-me thd -1 -4osyl-1 H-
pymolofz S-c]pyndm-7{6H Fore
& 250 ml ronrd-bottomed flask was charged with Exanple 32 (1 81752, 535
nuroll, Exanple 1502084 z, 457 novol), sodmm cathonate (1 205 2, 17 03 mmol),
trasi dib ereyhidene acetore Jdipallal mam (117 (0,223 g, 0 245 nowol), and 1,5,5,7-tetramethyl 6-
rhernyl-2 4 5-toxa-A-phosphaad amartane (0242 =, 0227 newol). The solids were sparsed
with mitrogen for 30 rrmates. Degassed diosxane (389 ml) and water (373 ml ) were added .
The reacton nuxhie was heated at 807 C 613 hoars. The reachon mizie was cooled to
room tenperabire and parbitioned betareen ethyl acetate ard water. The orzare layer was
vwashed with satirated aqueons sodmam chloride sohition, dried cver anhdrans magnesmm
mlfate ard mercaptopropyl silica zel, fltered ard concentated . The residnewras takenup
into dichloromethane, tritarated with ether, and filtered to provide the itle conpoand (215,
T5%% wield ).
Exanmgle Je
44 2[4 -fhcrophenyd)anuno)- 5[ methylsulfond e thd pheryl)-6-methyl- 1H-prrrola [2,5-
clpvridm-"NeH)-one
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& 250 ml ronrd-bottomed flask was charged with Exanple 34 (21251 g, 3.67
nurol), potassmm hydosade (535 2, 35 noneol), and M M-tmmetlerlhexadecan 1-annmmm
bronade (0067 z, 0.185 nonal), dioxare (550 ml) and water (1255 mL). The reaction
mixhize was heated at 90 *C for 2.5 hoars. The macton mixbive was cooled to mooem
terrperature and dibited to SO0 ml (total wobime) writhwrater. The weaalting sus pension s
filtered, and the solid was rrsed with water ard alloared to dpy onthe fatfor 1.5 hoors. The
solid wras collected and dried mn 260 °C vaoium oven overmight to provide the title
corpound [1.24 2, 80% yeld)).

Ezxample 5
44 4-flnoropheryl)-1 O-methyl- 74 methyla Mo lme thyd)-3,4-dihyd 10-1H-1,4,10-
tazadib erzofed flamilen- 1101 0H)-one

A 0wl sucroarave tibewas charged writh Exanple S (0.5155 2, 1.22]1 noncl),
pataforrmaldeleede (0550 2, £.10 nonol) and methanol (1221 ml) to gve 2 wlote saspension
Hirdrochloric acid (4H indicerave, 6.10 ml, 24.42 nonol] was added . The val was closed and
the reachon muchare wras heated at A0 *C for 1 hour, The reachon mudare was cooled to
atmthiert temperabure. The wacton nixhare was partiioned betareen dichloromethane and
satarated sodnim bicath onate. The aqueoas layerwras extracted Jxarith dichloromethane. The
corbined orare layers wee washed with saturated aqueons sodmm chlonde, dned over
anbrrdrons magnesmam sulfate, filtered arnd concentrated. The residue wras talen up into
dichlommethane and titarated writh ether. The resuling shryaras shred for 10 normtes,
and filtered. The wlnte solid was nnsed with ether, collected, ard dried ma&0° C vamum
oven overmight to provide the title conpoand . 'H NME (300 MHz, DMS O3, & 11 90 -
1184 (m, 1H), 7.21id,T=19Hs 1H), 76l 5, 1H), 7.44(dd, T =810, 1.9 H=, 1H), 7.330d,]
=459 Hg, ZH), 6800t J= 8.8 He, 2H], 6.35-6.46 (m, 2H), 4.5 (m, 2H), 3.550(:, 3H), 3.00 (5,
3H) MS (ESI+) mi= 45382 (M+H)".

Ezxamgple 10
44 eyclopropyletiee])-1 bmethyl- 11 -coro-3,4,10, 11 tetralnedro-1H-1,4,5,10-
tetraazadib ereo [od fam lene- - lfonarmide
Exanple 10a
b mmo-B-( evelopropyime thoe ] amine  pyrid ive - 3-m Honarmide

A rmuxtare of S-bromo-S-chloropyridine-S-sulfonanade (0272 £, 1 nowol) and
cyvchproprlvethanarnmne (02135 z, 3.0 nonol) in diosxane (5 ml) was heated at 100 °C
overmght. The reaction nuctare was parbitiored betareenarater and ethyl acetate. The crzaue
layer wras separated, and the aqueois layer was extacted writh ad dibonal ethyd acetate harice.
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The combined crgame layers were was hed with s atirated aqueons sodnm chlonde, dned
over anleedrons magresmm malfate filtered, and concentated urder reduced pressue. The
residne was parified by flash cohinm chinmatography on silica gel, ehitng weith 80% et
aretate in hexanes to give 0298 z (57%] of the title cormpound.
Example 10b
& [[eyecloproprlvethyl)anono]-5-(B-metleel-7-coco-6, T-dilpedro- 1H-prrrola[d 5-c ] pyrodin-4-
wWiprndine 3 lfonannds
Example 10b was prepared according to the procedute used for the preparaton of
Example 1j, substtating Example 105 for Exanple 11 to provide the title commpound.
Exanple 10:
44 cyclopropy e tleyrl)-1 O-methyl- 11 -o0o-5,4,10, 11 tetralgedro-1H-1,4,5,10-
tetraazadib eremofod flam lene-T-malfonaride
Example 10cwas prepared according to the procedure used for the preparatom of
Example 1k, substitating Example 106 for Exanple 15, to provide the tifle campound. 'H
HME (500 MH=, DMSO-ZJ5) 6 11,90 (5, 1H), 246 (d, T = 244 Hz, 1H), 231 (d,7=2.44 Hz,
1HY, 751 (5, 1H), 731 (5, 2H), 728204, T= 244 Hz, 1H), 4.37 (5, 2H), 363 (5, SH), 34204, T
=64l Hz, 2H), 045(dd, T=2.0%, 1 .68 Hz, JH),0.25(dd, T= 4 88 H=, 2H). M5 (E3I+) mi=
3E6.1 (M+H)".
Ezxample 11
4-{dfhcrophenyd)- 7, 10-dnvethyd-3,4 -diberdre- 1 H-1 4,5, 104etraazad henma[cd £ lamal en-
L1 10H Fome
Exanple lla
3 wmo-N-(4{homwpheyrly 5 methylpyrmd i 2- anone
2-Armumo-3-b romo-Smethdprmdine (04628 g, 2.5 ol 4fhomicdch ermere [0.555
g, 2500 ponal), diacetoxypalladnum (0.017 g, 0.075 nuwol), (2,9-dimmetly]-SH-xarthene-4, 5
diyl)bis (diphererlphos plune) (0.045 z, 0.075 nonal) and s odinm 2-metlylpropan-2-olate
(0.338 z, 350 nunol)were conbined m t-butanol (1000 ml) mnd sparzed with arzon for 10
numtes. The mixhie was heated for 80 mimites at 25 °C, cooled, dibated wrath S0 ml ethanol
and fltered throazh Celite to remove solids, The fltrate was concentrated and dibated writh
ethyl acetate. The orzanic layersaras was hed withoarater, sabirated aqueous sodnm chloride,
dred (anhydrons sodnam salfate], treated with S-mercaptopropid finchonalized silica,
filtered and concertrated. Purificatonb v clvomatog rapler (silica gel, 0-25% etly] acetate 1n
heptares] afforded the tifle compound (0.317 g, 45%%).
Example 11k

109



10

15

WO 2014/139324 PCT/CN2014/000258

442t hcropherrl) anono) - S-methylpyadin- 3-vl)-5-me thorl- 1-tos - 1H-
pymolofz S-c]pymndm-7{6H Fore
Example 1120035 g, 1.0687 nwnol), Exanple 1£70.457 2, 1 067 nunel),
trasi dib ereylideneacetone Jdipallal nom (00 (0.027 g, 0032 nonol), 1,3,5, 7tetramethyl-5-
phewrl-2 4 5-tosca-f-phosphaadarmantane (0031 g, 0.107 renol) and sodnm cathonate
[0.39% z, 374 nunol)were combined and sparged with arzon for 15 normates. & sohibon of
4:1 dicaraneharater (12 mL) was sparged with mbrogen for 15 mumites and trars fered by
syringe mito the reachon vessel under argon The mmchire was stmed for 1 hour ate0 " C,
cooled ard parbtoned ndo 100 ml of water and 120 ml of diclloromethare. The orzare
layer wras was hed withwater, satarated aquecns sodiim chloride, dried [anhad s sodim
sulfate], treated writh 3-meraptopropy]l finchonalized silica, filtered and concentated.
Panfication by tiimbon m 9:1 heptarelethyl acetate afforded the title compound (046 2,
2E%5).
Exanple 11c
-2 (4 luowophenyhanuno F Smethd prd i 3y lFS-methyd- 1 H-prola[2, 3-
clpyridm- "N eH J-one
Example 1lcwas prepated according to the procedure used for the preparatiomn of
Example 5o, mabsttitng Exanple 11h for Example 5. Parnficabionby titiaton in
dichlomwmethane adforded the tifle conponnd (020 z, 535).
Example 114
4-{dfhcrophenyd)- 7, 10-dnvethyd-3,4 -diberdre- 1 H-1 4,5, 104etraazad henma[cd £ lamal en-
11 10H Fome
& ruxtare of Exanple 11e (0.05 , 0.144 nonol), parafoemaldelerde (085 2, 1,435
mrtol) ard 4 Iydrogen chlonde (1 076 ml, 4.31 nunol) in methanol (1,435 mL) in a sealed
ricwowrave tabewras heated by ricrorarave at 130 °C for 2 howrs. The mihare wras
corcertrated and the wesidue was parbitioned betareen ethyl acetate and 5% aqueans sodmm
bicabonate. The crzanic layerwras washed with satarated aqueoas sodmm chlorde, dned
[anhyd s s odium sulfate’), fltered and concentrated . Panfication by cliomatography (sihica
gel, 14 % methancl in dichlommethane) afforded the tifle compound (0008 g, 14%0). 'H
HME (400 MH=, DMSO-4, 611 48 (s, 1H), 823 (5, 1H), 8.08 (5, 1HY, 7635 (s, 1HY, 727 (5,
1HY 6778 (t, 7= 5.00 Hg, 2H), 649 - .55 (m, 2H), 4.74 (5, 2H), 3.57 (5, 3H), 232 (5, SH).
ME (ESI+) m'= 351 (M+H)".
Ezxample 12
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42 4-difhcrophensyd)- 10-me theyel-7-([ e thidsulfond e thid -5, 4-d idyedro- 1H-1.4,1 0
tiazadib ermo [od flamilen 111 0H ) -one
Exanple 122
24-difh cro- H-(4 4 e thydsu fonyd ) methd I pherrrlanilive
& 100 ml noecrowrave tabe was charged with 2 4-diflooroamlive (1. 255 ml, 1226
mrol]l, Exanple 92 (53.0533 2, 12,25 nonol), diacetcoypalladmm (0.055 z, 0.245 naol),
dieyelohexny (2" 4 8 -bisopropyl-[1, I'-biphenyd]- 2- ) phos plure (0,254 z, 0490 mmol],
cesmm cathonate (559 z, 17.16 numol), tobwene (40,9 ml) and tert-butancl (8,17 wl). The
tibe was sealed, and the reachon misthare was heated in a Milestore Ethes micioarave, 5
mirte rarp to 150 *C, then 10 rormates fixed hold time. The reaction nxtare wras filtered
thiouzh a 10z Celite 5PE cobimn and snnsed with ethyd acetate. The filtate was concentated,
and the residuevwras punfied by flash chiomatography (0-100%% etlorl acetate/heptanes] to
provide the ttle conpoird (344 7, 34% yield )
Example 12
Zhwomo-H-(2 4+ dithorophe el -4 e thylsulfonsd ) me thyl Jarnline
& 300wl ronrd-bottomed flask was charged with Exanple 124034408 g, 11 57
murtol] and acetic acid (116 ml]). The reacton maxbimwe was placed into a water bath. M-
bomosuccininode (20680 2, 11.57 nenol) was added in 2 porbions, 10 mimtes apart. The
reachon mixhite was shrred at armbient temperature for 1 5 hoars. The reachon midi e wras
quenched with 200 ml 10°%% s od pom thicsulfate and dibited withwater. The eachon nochare
vras extracted 2 writh ethe] acetate. The conbired orzarme layers wee washed dxarth 2H
HaCH fmambl the pH of the aqueoas was =7 ard 1xwith satarated aqaeoss sodnum chlonde
sohition, dried over anloedrons magresmm sulfate, filtered and concentrated . The residue was
taken up mto ethyd acetabe, then treated with heptanes. The resulbing s by was s timved for 30
rmirtes and filtered to provide the ttle conpound 322 2, 885 weld ).
Exranple 122
44242, 4 dif moropheryl) anono) -5 e thylsulfond)me thyd ) phery ] 1-5-methoyl- 1-tosyl- 1H-
pymolofz S-c]pyrndm-T{6H ore
& 250 ml ronrd-bottomed flask was charged with Exanple 12b (1 9813, 5.7
mmoll, Exanple 1502051 £, 4.7 nomol), sodiim cathonate (1 .77 2, 16 78 mmol),
trasi dib ereylideneacetone dipallal nm (111 (0,219 g, 0 232 nowol), and 1,5,5,7-tetrarmethyl-6-
rhewyl-2 4 5-toxa-&-phosphaad amartane (0238 , 0.214 newol). The solids were sparged
with mitrogen for 30 rrmates. Degassed diosxane (383 ml) and water (358 ml ) were added .
The reactionwas heated at 80 “C for 3 hours. The reaction nuxtnie wras cooled to room
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tertperature and parbhoned b etereen ethyl acetate and water. The crzarmec layer wras washed
vwith s atarated aqueos sodpnm chloride sobhition, dried over magnesmam sulfate, filtered, and
cotcertrated. The wsidue was takenup o dichloromethane, ttrated with ether, and
filtered to provde the title conpound (2.30 2, 80% weld).
Example 124
42402 4 dith cropherdlanana)-54 1 e thidsulfond Ime thid ) phe ol -6 -metloel- 1H-
pymolofz S-c]pyndm-7{6H Fore
A 20 ml nucrrave tobevwas chaged with Exanple 132012830 g, 3.32 nunal),
Lithnum byedroside morolyedrate (1 352 2, 332 newol), dicecrane (16 ml) and wrater (5,335 ml)
to give awhite muspension. The reaction mixhire was heated at 50 *C for 72 hoors. The
reachon mixhite was cooled to anbiernt temperatare and dibted withwrater. The remiling
suspersionwras filtered, and the solid was nnsed withwater and dned under vamum
overmght [1.25z, B5% vield).
Exanple 126
42 4 dafhcrophenyl)- 10-me therl- V- e thydsulfoed e thad - 5,4-d doedro- 1H-1,4,1 0
triazadib ermo [od flamlen 1101 0H ) -one
A 5l mucrowrave abe was charged with Exanple 124 (00504 £, 0.1 14 nonol),
paraformaldelyede (0.051 g, 0.568 runol) and metharol(1.137 mL). 48 HC1 indicerane
(0568 ml, 2275 mmollwas added. The tabevwras closed ard the weachon nochore wras
heated o F07°C for 1 hour The mweachon noxbare was cooled to room terperatare and diluted
with ether. The resulbing m1s pension was filtered, mnd the solid was mrsed with ether and
collected . The solid and the flbate were combined and purified by flash clroenatograpler (0-
5% methancolidichlommethare) to provide the title componnd (00234, 45% vield). 'H
HME (300 MH=, DMSO-4 6 11 83 (s, 1H), 7250d, T=2.0H=, 1HY, 7665, 1H)L 7264, ]
=102H= 1HL 699-713(m SH), 681 (5, 1H), 4 72-4 72 (m, 2H), 449 d,T=11 Hg,
3HY 4.01 (m, 1H), 362 (5, 3H), 2.95 (5, 3H) MS (ESI+) iz 4563 (M+H)"
Ezxample 13
4 orclopropylmethyly 10-methyr]l- 3, 4-diderdro- 1H- 1,4, 1 0-biazad heneo [od  flamalen-1 1{ 10H -
ore
Exanple 13a
Zhmomo-N-[orclopmoprlmethod ) amlive
& 100 ml flaskwas charged with 2-brosmoanihive (1.72 z, 10,0 nuwol),
cwcloproparecarbaldehyde (0374 ml, 500 runol), acetic acid (286 ml, 500 nenol) and
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dichlommethane (530 mL). The weslbing solibonaras heated at 507 C for ] hour, The
sohibionaras cooled in anice bath and the sodpom tiacetos b oroloadnde (2119 2, 100
mmollwras added porborrerise over a fewr mormtes. After 15 numites, the ice hathwr
rerioved and the solibonwras strred for 2 hoarswhile warnung to ambient tenperatae. The
reachon mihite was quenched with 2.5 M sodmm hydrocade (about 15 mil) and parbboned
bebresn saturated aqueoas sodnun bicath onate s ohabon (100 ml) and ethyl acetate (100
mL). The layers were separated and the crzamic layerwas dned over anleedrons sodmm
mlfate filtered and concertrated. The residuewras purfied by flash cluomatography (silica
gel, 0-10%% etlyr]l acetate in heptares) to provide the title compoard (1.05 2, F53%:).
Example 15
[ eyeloprapylme thyl)anino Jpheny])-8-methyl- 1 tosy- 1H-pymolo[2 5 Jpyndin- V(B HF
ore
A 25 ml vial was charmed with Example 117244 me, 050 nonol),
trasi dib ereyhideneacetone Jdipall al pam (00 (15 66 mez, 0.017 mrol], Exanple 13a0132.1 mg,
0584 nenel), 1,5,5, - tetrare thyl-5- pheryl-2, 4,6 tioxa-B-phosphaadamantare (18 33 me,
0085 noneol) and potass pam phosphate (5365 me, 1.710 mmol). This mizchie was sparzed
vwith argon for 30 mimtes. To this val was added a mixare of dicecane (4 ml) and water (1
mL) [that had been deg s sed with argon for 30 numites]. The noxchare was heated at 75" C
for 2.5 hoas . Uponcooling the mwacton nmchire was parbiboned bebareen etlye]l acetate (75
mL) and 50 % satarated aqueons sodmm chlonde (100 ml). The laye:s were separated and
the orzare layer was treated with 3-memaptopopy] finchonalized silica zel (Aldrch), dred
over anleedrons sodmm salfate, fltered ard concentrated . The wsiduewras panfied b flash
chiormatography (ilicazel, 0 - 5% methanol in dichloromethane) to provide the title
corpoind (2668 mg, 1000].
Exranple 13
4 [eyelopropylmethyl) anana) phererl-&-methyd- 1 H-pymiolal2 5-c Jpymdin- 7 6H ) -ore
& 25wl flask was charged with Exanple 13b (255 me, 0570 nenol),

cetd timetlylanmmonmmb ronude (10,538 me, 0028 nenol), potas spm Iopdrceride (81 5 me,
10.96 nenol), dicecane (9 ml) and water (3 ml). The nuchare was heated at Q07 C ford 5
hoars . Upon cooling, the mixhire was neatralized writh 1M aqueos hdmogen chlomde
sohibion and parbitioned betareen ethyl acetate (50 ml]) and 30% satirated aqueons sodnm
chlopde (75 mL). The layers weme separated and the aqueons layeraras extacted with ethyd
acetate (2 x 40 mL). The combined orgaries were dried over anbydroas sodmm salfate,
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filtered and concerntrated. The residue was purified by flash clvomatograple (silica el 0-5
% methano] in dichloromme thane ) to provde the title componrd (120 me, 72%:).
Example 134
[ oyclopropylmetbyll 10-methyl-35,4-d byrdro- 1H- 1.4 1 0-trigzad heneo [od  flamilen-1 10 10H -
ore
A 5wl nuerovrave vial was charmed with Examiple 132 (80 meg, 0205 nonal),
pataformaldelrede (92 me, 10023 nunol), methanol (2 mL) ard hydmogen chlonde (40 mm
dicerare, 1 02353 ml, 4.02 nonol). The vial was sealed ard the macton noctare was heated at
Q0 C for 1 hour Upon cooling, the reacton miire was parbbhoned betareen S08% satarated
bicarh onate solibon (100 ml) and ethod acetate (75 ml). The layes were separated and the
aquedls layerwas extacted with ethyd acetate (30 ). The combined crzame layers weare
dned over antprd 1os sodmm ;alfate, filtered and concentrated . The res iduewras purified by
flash chiormatography (silicazel 0 - 5% methano] i dichloromethane) to provide the title
corpoand [52 mg, 335, 1H NME (400 MH=, DRSS O34 4 11.74 (5, 1H), 763767 (m,
1HY, 753 (s, 1H), 7.10-7.25 (g, 4H), 419 (5, ZH), 5.60 (5, 3H), 262 (4, /=641 H=, 2H]),
074087 (m, 1H), 0450356 (m, 2H),-007(q, /=478 H=, 2H).). M5 (E5I+) mi= 306.0
(M+H) "
Ezxample 14
methyl 34 4-(mrelopropylvethid)- 10-methorl-7- [ e thodsulfomed e thd)- 11 oxo-3,4,10,11 -
tetralprdro-1H-1 4, 10-tazad henzo[ed flamilen-3-w propanoate
& stock sohton of Example 6e (0085 M mmethano]l, 455 pL, 0.040 nmeol, 1 0
equivalent), HC1 (4.0 0 in diozxane, 125 L, 0.72 novol, 20 eq ), and metler] 4-cecchutanoate
(040 M in methanal, 243 pL, 019 maol, 5 equivalents] were conbired and heated under
microwrave cornditors at ¥ °C for ¥ mimites. The reacton mixtiie was concentated and
parfied by reverse phase HPLC (C8 cobimn, CHCHbarater (0. 1% anunormim acetate), 5
100% gralient) to affoed the titls conponnd (5.1 meg, 274 vield). 'H NME (400 MHz,
DMSO--Daid 73005, 1H), 75205, 1H), 722 =733 (m, 2H), 7125, 1H), 445 (bs, 1H],
3A5(5, 2H), 355 (m, 4H), 229 (5, 3H), 1.71 (m, ZH), 074 (5, 1H), 002 —0357 (m, 2H), -
01505 2H). M5 (APCT m'=z 4241 (M+H)".
Ezxample 15
44 cyelopropylmetler Ly 3 2-me thoom thyd -1 O-methyl- 7 e thodsa Moy rme thad)- 3,4-
dilpedro-1H-1,4, 104nazadib eremo[od £am len- 1101 OH)-one
& stock solton of Exanple fe (0085 M in methanol, 455 pL, 0.040 nmewol, 1.0
equivalent), HC1 (4.0 M in dioxane, 1950, 072 novol, 20 eql, and S-methoxyrpropanal (0.40
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M inmethanol 243 pl, 0.19 nunol, 5 equivalerds 1were conbined arnd heated under
mucrowrave comdibors at A0 7 C for @9 muutes, The reachon mixhie was concentated and
parified by reverse phase HPLC [(C8 colimn, CHCHAarater (0. 1% armormim acetatel, 5
100% zradierd) to afford the title componnd. "H HME (400 MHz, DRMS O-de-De00d 769
(bs, 1H), 751 (5, 1H), 7.19 — 732 (m, 2HY, 7.10 (s, 1HY, 4.42 b5, 2H), 36505, 3H), 274 —
28935 (m, 5H), 1.7 (s, ZH), 1028 1,43 (m, 1H), 0.0 - 055 (m, 1HY, 0.02 —-0.40 (m, ZH), -
01105 2H). MS (APCTImf=455. 1 (M+H)"

Ezxample 15

3hereyl-1 e thyd- 74 e thyr o oroel) me thee]) -3, 4-dihod w0-1 H-1,4, 10-
triazadib ermo [od flamlen 1101 0H ) -one
& stock solton of Exanple 5e (011 M in methanol, 417 pl., 0.04 5 nonal, 1.0

equivalent), HC1 (4.0 M in dioxane, 226 ul, 090 purnol, 20 equivalents), and 2-
phemnylacetaldelrede (0040 B in methanol, 129 pl, 0225 nunol, 5 equivalents 1wrere aspirated
fiom their res pectve source vials, noxed througzh a perfhicroallcery nwone obe (0.2 mm
mrer diareter), ard loaded mmto an injecton loop. The reacton segmentaras mjected 1o a
floar reactor [Hastelloy codl, 0075 nom inrer diameter, 1.8 mil, irternal wohirme) setat 1007 C,
and passed tlvongh the wactor at 150 pl. per normate (10 nomte msidence tme). Upon
exitng the wactor, the wacton rochirewas loaded directly into an injecton loop and
purified by reverse phase HPLC (C8, CH:CHAarater (0.1%: anmnonmm acetate’], 5-100%
gradient) to affoed the title conpoand . (3.4 me, 17% yield). 'H NME (400 MHz, DMS Ody-
DoOnd 77004, F= 20 He, 1H), 751 (s, 1H), 7270t J="72H= 2H), 721(dd, F=283 &l
H= 1H),710i0dd, 7= 101,435 Hg 3H),&6.78(d, =04 Hg, 1H), 67204, 7= 2.1 Hz, 1H),
45411, F=T2Hz 1H), 4356 (bs, 2H), 364 (5, 3H), 2.91 —3.01 (m, 2H), 255 (5, 5H). M3
(APCT mi= 434 .0 (M+H)"

Ezxample 17

wethyd 3- 10-methey]l- - methydsulfondmethy ] 11 -coeo-5,4,1 0,11 4etraloedro- 1H-1.4,10-
tazad bermo [od flamilen 3-vlpropanoate
Example 17 was prepared according to the procedure used fior the preparation of

Example 16, substtiting metleel 4-ceccbuatanoate for 2-pherrlacetald eloede to provade the title
compamd (8.7 mg, 45% vield). 'H ¥ME (400 MHz, DMSO-&-Dw00 6 76804, J= 2.0Hz,
1HY 742 (5, 1H), 714 (dd, S=82,1 8H= 1H), 711 (5, 1H), 7.05(d, F= 80 Hz, 1H), 456
(s, 2H), 427 i1, J= 62 Hg, 1H), 363 (5, 3H), 3.55(5, 3H), 227 (5, 3H), 226 - 246 (m, 2ZH),
175-1.97(m, ZH). M3 (APCI) = 4300 (M+H)".

Ezxamgple 12
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1 O mrethod- 74 e thorla o] e thorl -3 -plene theel -3, 4-dihod 0- 1H- 1,4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
Example 18 was prepard acording to the procedure used for the preparabion of
Example 16, substtiting S-phenylpropanal for 2-pherrlacetaldelyyde to provide the title
compaind (5.1 mg, 25% vield). '"H NME (400 MHz, DMSO-&-Dw00 6 76704, J= 2.0Hz,
1HY 742 (5, 1H), 721 (1, J= 74 Hz, 2H), 701 — 712 (m, 6H), 4.36 (bs, 2H), 423 -4 30 (m,
1HY, 5363 (5, 3H), 285 (5, 3H), 272 - 284 (mn, 1H), 2.58 - 271 (m, 1 H), 1 55 -1 25 (m, ZH).
MS (APCI mi= 4421 (M+H)".
Ezxample 19
31 chutyl-1 DFrmethyd - 74 e thyelsu oepeDave thyd 15, 4-dihod vo- 1H- 14,10
tazadib erzofed flamilen- 1101 0H)-one
Example 19 was prepared accoring to the procedureused for the preparaton of
Example 16, substtting 3-metlyrlbutanal for 2-phenydacetaldehyde to provide the ttle
compamd (4.4 mg, 24% yield). '"H ¥ME (400 MHz, DMSO-&-Dy00 8 767 (4, J= 2.0Hz,
1HY 742 (5, 1H), 715 dd, S=21,2.0H=s 1H), 702 (5, 1H), 7.00(d, F=20H= 1H), 435
i(hs, 2H), 427 i1, =70 Hg 1H), 363 (5, 3H), 2.87 (5, 3H), 1 55 -1.79 (m, 1H), 1.54(ddd, 7
=136, 77, 60Hz, 1H), 1 535 -1 438 (m, 1H), 0.83(t, /=65 Hg 6H). M5 (APCT miz 4000
(M+H).
Ezxamgple 20
(E1-3-(4-fhaovos tyrd)- 10 e thoel-7- () e thydsulfoned e thyd )- 5, 4-d ibpedro- 1H- 1,41 0-
triazadib eremo [od flamilen 111 0H)-one
Example 20 wa prepared according to the procedure used fior the preparation of
Example 16, substtating (E'F5-(4-thicrophenydlacrrlaldehade for 2pherrlacetal delnsde to
provide the tifle compoard (4 8 me, 255 vield). 'H HME (400 MH=, DMSO_Dy00 a8 767
(s, 1H), 75205, 1H), 731 0dd, F=287 56 H 2H), 7.11 =717 (m, 1H), 7.01 -7 .11 (m, 4H),
645(d, Ff=158H=z 1H),629(dd, /=159, 6 9 H=, 1H), 50004, F=67H=, 1H), 43505,
2HY, 385 (5, 3H), 282 (5, SH). M3 (APCD) m'= 464 0 (M+H)".
Ezxample 21
T-anono-4-{ 4-thowphenyd F 10-methyl-5,4-dihod io- 1H- 1,4, 5,1 OHetraasadiberma [od flamalen
11 10H Fome
Exanmple 21a
3-Bromo-2-chloro-S-nutopyrdine (3.936 g, 16.58 nenol), 4-fhoroamline (5.55 2,
437 numol) and dimetlyel sulfoecide (DRSO (5332 mL) were combined and stwed at 120°C
for 1 hour, The reacton nmaite was cooled to anbiert tenpembire, producing a salid.
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Precipitationwras induced farther by the addibonof 130 mL ofwater. The solid waras
collected by filtration and rrsed writh 800 ml of water. The solid was parified by flash
chmmatorraphy (s1lica zel 010 20% ethod acetate in heptanes] and then tibarated with 15%
ethyl acetate 1 heptanes to provide 4.2 £ (21%%) of the title compoand .
Example 21b
44 2[4t ceopleryrllanone)-S-mtroprrdi s S5-wl)-6-methyl- |H-pyrarolo[2,53-cJpynd m- 26 H -
ore
Example 21b was prepared according to the procedute used for the preparaton of
Example 1j, substtating Example 21a for Exanple 11 to provide the title commpound.
Exanple 21c
44 & fuowpheryll 1 O-methyl-7-mtro-5 4-dihyd -1 H-1 4, 5, 10-tetaazadib ermoed, fao len
L1 10H Fome
Example 2lewas prepared according to the procedure used for the preparatom of
Example 1k, substtiting Example 211 for Exanple 15, to provide the title compound.
Exanple 214
T-anano-d-{ 4-fhiowphenyd F 10-methy]l-5,4-dihyd - 1H- 1,4, 5.1 OHetraamadibersa [od flamalen
11 10H Fome
& ruxtare of Example 21c (0.06 z, 0.153 ronol), and PAAT (00535 g, 0051 numol) in
ethyl acetate (10 ml 1w as treated writh aballoon of hydrogen The reachon nochire wras
stirred overngzht. The solvent was rermoved, and residuewras purified by reverse phase HPFLC
(C18, CHCHArater (0.1% TFA], 0-100% zradiert] to afiord the title conponnd (0.0351 2,
B30) as the bis TFA salt. 'H MR (500 MHz DMS Q-8 11.92 (5, 1H), 7.85(d, T=2.44
H= 1H), 77905, 1H)Y 76800, 1H), 730 (d,T=244 He, 1H), 6.84 t, T= 885 Hz, 1H), 6.44-
647 (m, 2H),4 81 (s, 2H), 356 (s, 3H). M3 (ESI+) miz35362.1 (M+H)"
Example 2
H-(4-{dfharopheryl)-10-methyl- 11 -coeo-5,4, 10,11 etraloed -1 H-1,4,5.10-
tetraazadib eremo od e len T-ylkethane na fonanuide
& ruxtare of Exanple 214 (0.025 g, 0,052 nonol), etharemlfond chlonde (0027 g,
02008 nenol), and tetlorlanone (0.042 2, 0415 nencl) m dichloromethane (2 mL) wras s tred
at anbient terperatite for 2 hours. The solvent was wemoved, and residue was treated writh
dicerare (2 mL) and 20 H HaOH (1 mL). The reaction mixbire was heated at 35° C for 2
hoass . The wachon nixctare was parbboned betareenwrater and ethyl acetate. The oxgarme
layer vwras separated . The agqueons layer was neutralized to pH = 7, and extracted with
additional etlyy] acetate tarice. The combined crzanic layeis werewashed writh satarated
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aqueos sodmm chlonde, dned over anhyd ious magnes num sulfate, filtered, and concentrated
urder reduced pressure. The residue was purified by reverse phase HPLC [(C1E
CHCH Awrater (0.1%: TFA), 100 zradient] to affoed the title conpound (0022 z, 0045
mmol, 70.1 % wield) as mono TF4 salt. "H HME (500 MHs, DRMSO-4) 8 11 .89 (s, 1H),
10012 (5, 1H), 828 (s, 1H), 8.01 (s, 1H), 753 (5, 1H), 73505, 1HL, 885 (t, T= 239 He, 1H],
BA-650 (m, JH), 476 (s, H), 357 (5, 3H)L 3.270(q, T="7.17TH=, 2H), 1 22(t, T =717 Hz,
3H)Y ME (EEI+) iz 4511 (M+HY'.
Example 25
M4 442 4-dihcrophenyd)- 10-metlerl-1 1-020-3,4,10,1 1-tetrahypd vo- 1H-1,4.5,1 0
tettaazadib eremo [od flam len T-ylethane na fonamide
Exanple 23a
Fhromo-N-(2 4-dithiowphery])-5-mtropyridin-2- amine
& ruwhare of 3-bromno-2-chloro-S-mbropyrdive (2.574 £, 10 noneol) and 2.4-
difh croamlive (2,528 z, 20 mnol) in DRSO (20 ml)was heated at 100 °C for 2 hoas . After
coolng, the wacton nmcbare was parbbored betareenwrater ard ethyl acetate. The crzame
layer was separated, and the aquedis layer was extracted with additional ethyd acetate tarice.
The combined crgamic layers were wras hed with s aturated aqueons sodnom chloride s obatiom,
dred over anlerdions magres nn sulfate, filtered, and concentrated . The residue wras purifiled
by flash clromatogtaplyy onsilica zel ehating with 1:20 ethyel acetater heptans to zive the ttle
corpound [1.75 g, 530 nonol, 5530 %% weld) as yelloar crystals.
Example 23
4-(2-1[ 4 4-dufh crophenyl) anina)- > mivopynd e 3yl kS-methed- | H-pyrralo [2.5-c]pymdim-
WeH)-one
& ruxtare of SExanple Z5a(0.5330 g, 1 newol), Example 10,471 g, 1.100 o),
1 5.5, etrametley]-2-phenyl-2 4 -t ceca-5-phosphaadammantane (0.054 g, 0.117 mrol),
s dib erzylideneacetore 1dipal lad nora 00 (0027 =, 0.050 nronol), and potass nn phosphate
(0.53] g, 2500 nonol) in dicsane (4 ml) and water (1 ml)was degassed and back-filled
vwith nitrogen several tirnes. The reacton nmcharewas heated at 60°C overmglt. To thos
reachon miie were added dicerane (5 mil) ard 2.0 MaCH (5 ml). The reachonaras
heated at 90°C for 2 hoas . After cooling, the reacton mixhire was partitioned betareen 0.1 B
HCl and ethyl acetate. The aqueons pH appeared arourd 5. The orzarue layer was separated,
ard the aqueadis layerwras extracted writh additonal ethyl acetate tarice. The combined
orzame layers wemw washed with satorated aqueons sodmm chlonde s chition, dned owver
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anbredrons magnesmam sulfate, filtered, ard corcerdrated. The wsidue wras tatarated writh 3.7
ethyl acetateheptanes to gve the title compoard (0565 g, 0.219 nenol, 52 %% weld).
Exanple 25
442 4-diforopherel) 10-methyl-T-mtro-3 4-dihyd -1 H-1 4.5, 10-
tetraazadib ermafed flamilen 1101 0H 1-one
& rowhare of Exanple 230 (017 2, 04228 mmol], 4 M ledrogen chlorde in dicecane
(321 mL, 12,24 nonal) and fonmaldelrede (0,122 £, 4 28 mmol) in methanal (2)wras heated
at 130" C urder ricrrarave condibons for 2 hours, Afler cooling, the reachon midiie wras
parbbored betereen water ard ethyl acetate. The crzame layerwras separated, and the
aqieds layerwras extacted with additional etlee] acetate tlree Hires. The conbined orzanie
layers were washed with satirated aquecns sodmm chlornde sobiton, dried over anhypdrons
maghes parn sulfate, filtered, and concerxtrated . The residue wras used for the rext macton
vwithoat additional parification
Example 234
T-anuno-44 24 -difh ceo phenyd)- 10-metll-5, 4 dihyd wo- 1H-1,4. 5,10
tetraazadib ermofed flamilen 1101 0H J-one
& roxtare of 232 (018 g, 0440 mumol), 1on (0,123 g, 2199 nonol), and anemonmam
hdochlonde (0047 g, 0,879 nunol ] in tetralopdrofivran (5 mL), water (1 mL) and ethanol(5
ml) wras heated at 207 C for 2 hoars. The solid was filtered off ard washed wrath ethyd
acetate several times. [twas then poned inbowrater. Orzaric layer was separated, and the
aqieds layerwas extacted with ethyl acetate several tirnes. The conbired orzame layers
vwerewashed with satirated aqueons sodmam chloride, dried over anhyd rons magnesmm
mlfate filtered, ard corcentated . The residuewas purified by reverse phase HPLC (C15,
CH:CHhsrater (0.1% TFAY 01000 gradient] to give 005 g (235.1%4) of the title conpoard =
abis TFA salt.
Exranple 23
H{4424dithcrophenyd)-10-metlorl-1 1-020-3.4,10,1 1-tetrahypd ro- 1H-1,4. 5,10
tetraazadib ereo [od e len T-ylkethane i fonanuide
& rwxtare of Exanple 234 (005 z, 0.1 52 runol), ethanesulfore] chlorde (0017 2,
0.1532 nenol), and tetlyrlarmne (0013 g, 0.152 nencl) m dichloromethane (5 mL) was stred
at anbilernt terperatie for 2 hours. The solvent wras mmoved, and residie was treated writh
dicerare (2 mL) and 20 H HaOH (1 mL). The reaction mixbire was heated at 5% C for 2
hoass . The wachon nixctare was parbboned betareenwrater and ethyl acetate. The oxgarme
layer wras separated . The aqueous layer was neutralized to pH = 7, and exdracted writh
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additional ethy] acetate tarice. The combined crzanic layeis werewashed writh satarated
aqueos sodmmchlonde, dned over arnhoed ious magnes num sulfate, filtered, and concentrated
urder reduced pressure. The residue was purified by reverse phase HPLC (C15,
CH:CHAsrater (0.1% TFA), O-100°% gradient) to afford the tifle compound (0.043 g, 077
mmol, 58.3 % vield) as mono TFA salt. 'H NME (500 MHz, DMS Q-4 8 11 92 (s, 1H),
97a(s, 1H), 721-795 (m, 2H), 7A2 (s, 1HY, 7.29-7.55 (m, 1H), 72004, T= 275 H=, 1H),
0115 (m, 1H), 700-706 (m, 1H), , 4.7 (5, 2H), 3.65 (5, 3H), 3.14 (g, T = 732 Hz, 2H],
1250t I="732He, 3H). MS (ESI+) mi=472 2 (M+H)"
Ezxample 24
4 tyd- 10-metleyl- 7-((metlylsalfome e tler ]y 5,4 -d iboedro- 1H-1 4, 10-
tazadib erzofed flamilen- 1101 0H)-one
& 5wl wal was charged with Exanple 58775 me, 0218 nenol), butyraldeloede
(0053 ml, 0457 nuwol), acetic acid (0125 ml, 2.154 nenol) and dichloromethane (2.5 mL).
The valwras sealed and the noxtare was heated at 807 C for 1 hour. The mweachon nochire
vas cooled m an 1ce bath and sodmm tlaceibsprhoroloadnde (93 me, 0,437 nonol) was added
portorrarise over a féar rirates. 5 Hming was contmed ovemightarhile wrarmmngs to armbient
terperature. The macton nwxhire was quenched with 1 M sodmm lnedmosade (2 ml) and
parbtored betereen satarated sodmmbicabonate solabon (30 ml) ard ethyl acetate (50
mL). The layers weme separated ard the aqueons laverwras extracted writh ethyd acetate (2 X
25mL). The combined crzanic layes were dred over anhydious s od i sulfate, filtered and
concertrated. The residue was purified by flash clvomatograplee (siliea gel, O0- 10%
methanol in dichloromethane) to provide the title componnd (74 me, 2500, "H HME (400
MHz DMSO-4014 11 7% (s, 1H), 7.68(d, /=183 Hs 1H), 7.30 (5, 1H), 7.25-7.23 (m, 1H),
T13-721 (m, 1H), 714 (d, /=214 Hz, 1H), 4.44 (s, 2H), 4 .03 (5, 2H), 362 (5, 3H), 220-2.98
[, 5HY, 1.52-1 43 (m, 2H), 1.14-1 25 (m, 2H), 0.77 (1, /=732 He, SH). M5 (ESI+)mi=
4001 (M+H)"
Ezxample 25
tert-butyd 340 10-methyrl-7 [ methodsa loenDme thyd)- 11-0m00-10,11 -dihd w0-1H-1,4, 10-
tiazadib ermofed ez len- 4 ZH - Ame thd ) prrmobidine -1 cartbosgrlate
Example 25 wa prepated accarding to the procedure used fior the preparation of

Example 24, substtiting tertbutd S-fornelprmrohdine-1 cathomxrlate for utyraldehyd e to
provide the tifle compoard. 'H HME (400 MHz, DMS O-F5 & 11 .79 (d, &2.14 He, 1H),
7700d, =183 He, 1H), 7555, 1H), 7.24-729 (m, 1H), 7.18-7 24 (m, 1H), 7.14(d, /=244
H= 1H), 444 (5, 2H), 4.12 (5, 2H), 3.82 (3, 3H), 3.13-3. 24 (m, 2H), 3.05-3.12 (m, 1H], 2.75-
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297 (m, eH),2.12-230(m, 1H), 1.73(d, /=671 Hz, 1H), 1.25-1.43 (m, 10H). M5 (ESI+)
miz 5209 (M+H) .
Example 2%
1 (e thod-7-({methylan Horoel)me thyrl)-4 4 fe tahyd rofa ran- 3w e thad) - 3, 4-d ibgedro- 1H-
L4 10-tazad thenmo[ed flamilen-1 1( 1 0H J-one
& 5wl val was charged with Exanple 58775 me, 0218 nenol), tetralpedrofiran. 3-
carbaldehyde [ 30% weight in water, 131 mg, 0555 nonal), acetic amd (0.125ml, 2.184
nurel) ard dichloromethane (2.5 mL). The vial was sealed and the noxtare was heated at &0
“i2 for ] hoar. The wachon nwohare was cooled m an 10e bath and sodnum
triacetoerd orohydnde (95 me, 0457 nomol) was added portiorsrise over several numtes .
Shrang was contirmed overzight wlnle warmong to anbient tenpermtare. The reachon
midte was quenched with 1 M sodnm bedroende (2 ml) and parbboned betareen s abarated
sodmmbicabh onate solaton (30 ml) and etlyyl acetate (S0 1ml). The layers wee separated
and the aqueoas laverwras extracted with ethyl acetate (2 X 25 ml). The conbined oxzame
layers were dned over anloedious sodmm malfae, filtered ard concentated . The wsi1duearas
purified by flash chiomatography (silica zel O - 10 %% methanol in dichloromethare)) to
provide the tifle componrd (796 me, 85%5). 'H HME (400 MHz, DMSO-40 5 1179 (5, 1H),
7700d, =183 Heg, 1H), 754 (5, 1H), 7.24-7 3530 (m, 1H), 7. 18725 (m, 1H), 7.15(d, /=244
H= 1H), 44505 2H), 4.13(;,2H), 3455388 (m, H), 325330 (m, 1H), 294 (5, 3H), 254
292 (m, 1H), 2.77(dd, /=1238 8°0 He, 1H), 2.20-235(m, 1H), 1 65-1 25(m, 1H), 1.55-
lda(m 1H). ME (ESI+)mi=4228. 1 (M+H)".
Ezxample 27
4-ij 4 4-difhacrocyclohesorlme thorl)-1 0 e thoed - 7-( (e thorlsa o Dime tlee]) -5, 4-dihoyd 0-1 H-
L4, 10-tazad thenmo[cd, flamilen-1 1( 1 0H J-one
Example 27 was prepared according to the procedureused for the preparaton of
Example 24, substtitine 4 4-difhiomwoeyelohexanecab aldeloede forbutyraldelosde, to provide
the title compoand. "H HME (400 MHz, DMSO-430 48 11.77(d, /=1 83 He, 1H), 76904,
J=1 83 He, 1H), 7.51 (5, 1H), 724729 (m, 1H), 7.19-725 (m, 1H), 71304, =2 44 H=z, 1H),
444 (s, 2H), 408 (s, 2H), 362 (5, 3H), 294 (5, 3H), 282 (d, =702 H=, 2H), 1 22-1.96 (m,
2HY1 1.48-1.78 (m, SH), 0.54-1.10 (mm, 2H). M5 (ESI+) miz 4281 (M+H)"
Ezxample 22
tert-butyd 440 10-methyel- 74 methylsa Mo lmethyd)- 11-0m0-10,11 -dihyd ;o-1H-1 4, 10-
tnazadib ereo[od £lamlen-4 SH ) -wimethd ppendine- 1 catborlate
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Example 22 was prepared accarding to the procedure used for the preparation of
Example 24, substtiting tertbutyd 4-formelppend ive- 1-cath coolate forbutyraldelosde, to
provide the tifle cormponrd . "H HME (400 MHz, DMS O848 117704, &2.44 He, 1H),
788 (d, /=1.83 Hg, 1H), 7.51 (5, 1H), 7. 25-7 28 (m, 1H), 7.18-7 23 (m, 1H), 7.13(d, /=244
H=, 1H), 4 44 (5, 2H), 4085, 2H), 3.8]1 (d, =11.90 Hg, 2H), 562 (s, SH), 2.9 (5, 3H), 220
(d, =6.10H=z, 2H), 2.51 (s, 2H), 1.55(d, /=10628 H=, 3H), 1 3 (5, FH), 0.76-0.92 (m, ZH).
MS (ESI+) mi= 409 (M+HY .

Ezxample 25
1k methyl- 7 (e thydsn o Jime thod ) -4- (1 te trabyed 1o- 2H - prran-3 -y L thor])-3, 4- dabyd 10-
1H-1,4.104nazadih ereofed flamlen 110 10H) -one

Example 29 was prepared according to the procedureused for the preparatom of
Example 24, substtiting tetralordro-2H-pyran 3-cath aldelnsde forbutyraldeloede, to prowde
the title compond. "H MME (400 MH=, DM20-4048 11.770d, /=1 83 He, 1H), T2 (4,
J=214 H=, 1H), 7.51 (5, 1H), 7253729 (m, 1H), 7.18-7.5 (m, 1H), 71504, =275 Hz, 1H),
44415, 2H), 400-4.15 (m, 2H), 356-3.70 (m, 5H), 3.16-3.25 (m, 1H), 2.21-3.00 (1, 4H),
2853291 (m, 1H), 273281 (m, 1H), 1 57172 (m, 2H), 1 258-1 50 (m, 2H), 1 07 (t, /=261
H= 1H). M3 (ES+) mi= 5409 (M+H)"

Ezxample 30
4-( 4 4-dith cvompelohene Dk 10-methyl- - e thydsulfomod metleelr 35,4 dibgedro- 1TH-1 4 10
triazadib eremo [od flamilen 111 0H)-one

Example 30 was prepared accarding to the procedure used for the preparation of
Example 24, substtiting 4 4-difhomweyelohexanone fortatyraldehde, to proside the title
compound. 'H HME (300 MHz, DMSO-415 11.84 (d, =1. 70 He, 1H), 7.72(s, 1H), 759 (5,
THY, 7.25 (5, 2H), 71904, =271 Hz, 1H), 446 (s, 2H), 4.08 (s, 2H ), 362 (5, 3H), 294 (5,
SHY 288 (5, 1H), 1.9 (d, =12.55 He, 2H), 1.19-1 .85 (m, 6H). MS (ESI+) mi=z 4621
(M+H).

Ezxample 51
4-(4-fhorophenyl)-(3,3-*Ha k1 -methd- 7-((metlyrlmalfory Timetho D 3 4 -d iboedro-1H-1 4 10-
tiazadib ermo [od flamilen 111 0H ) -one

A 20 ml muicwerave tibewas chaged Example S (00508 £, 0119 nomel),
formaldelyrde-d (0095 ml, 0,525 nenol) amd methancl (1,189 mL). 44 HCl in dioxane
(05325 ml, 2379 nmmollwas added. The tabevwras closed and the reacton was heated o020
“C for 2 hoars. The reachonvras cooled o room temperatare. The mactonwas parbibioned
bebrean dichloromethare ard satirated aqueons socdnonbicarbonate. The aqueons layeraras
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extracted with dichlomwmethare. The combired orgamme layers were washed writh satarated
aqueds sodmmchlonde sohiton, dned over anbydrons magnesmm sulfate, filtered, and
cotcertrated. The wsidue was takenup o dichloromethane and tiharated weith ether. The
resulting s hupy was s tirred for 10 nomites ard filtered. Thewlute solid was rinsed with ether,
collected, and dried in a 80 *C wamum oven to provide the tifle conpound. 'H NME (400
MH= DMSO0-Z145 11 80— 11 25 (m, 1H), 721 (4, = 2.0H=, 1H), 780 (5, 1H), 7.40 - 751
(m, 1H), 7.330(d, F=4 5H=, 2H), 6.72 —5.85(m, 2H), 636 -6 46 (m, JH), 4.53 - 4.59 (m,
2HY, 3.5 (5, 3H), 3.0 (5, SH). M5 (ESI+)mf=z 4401 (M+H)".
Ezxample 52
Tthoro-d4-14-th crophenyd)- 10-methyl -5 4 -dihod i0-1H-1,4, 5,1 OHetraamadib ermoled £ e len
11 10H Fome
Exranple 52a
44 2 anune-S-fhoropyrridin-s-wl)-A-metlyl- 1-tos W- 1H-prrwola[2 50 Jprndin- 5 H - one
3-Bromo-5fhoropyrdin-2-anone (0.3 z, 1 571 nonol), Exanple 1£706753 2, 1 571
murrol), s dibensyhd ereace tone dipallad parn (07 (0043 2, 0.047 newol), 15,57
tetraretler]l-& pheryl-2, 4,5 trioca-b-phosphaad amartare (086 z, 0.157 nenol) and
potass num phosphate (1167 g, 5530 renol) were conbined and sparzed with argon for 15
murtes. Meararhile a solobon of'4: 1 dicsaneharater (2 mil 1w as sparzed with mbogen for 15
mummtes and then tansfered by synnge o the weacton vesselurder arzon The mdnre wras
strred for 2 hours atel * C, cooled, dibated writh 50 ml ofvwrater and the crude solid wras
collected by filtration washed with addihonal water and dned to afford the title conpoand
(0542 g, 100%).
Example 32
44 5-fhoro-Z2-[(4-fhorophernyllanons Ipynd in-3- v 1S methyk 1 H-pyrrola[2,5-
clpyidm-"NoH1-one
l-Bwomo-4-fhcrch enzere (0.424 z, 2425 mrol], Exanple 32a00.5 2, 1 212 nencl),
diacetororpallad nm (1082 mg, 0.042 nonol), dicyelohe:oyl[ 2 4,8 -tnsopropy-[1,1'-
bipheryl ] 2-vliphosphire (046 z, 0097 nenol) and cesmm cathonate (0790 z, 2.425
murrol) were conb rved in a modne of thatanol (2021 mL) ard tohiens (10,10 ml) and
heated by mictoarave at 150 °C for 2 hours. The mizhi e was cooled and partitioned betareen
ethyl acetate and water. The orgare laver was washed with s abirated aguecus sodnam
chlonde, dried (anlordrons sodmaim salfate], treated with S-meraptopropy] finchonalizad
silica, filtered and concentrated . Panfication by chirommatography (silica gel, 1-5%% methanol
mm dichlomomethane] afforded the ttle conpoarnd (0085 g, 15%%).
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Exanple 320
T{hore-4-(4-th croplenyd)- 10-metlyl-5 4 -dihod io-1H-1,4, 5,1 OHetraasadib evealed £ e len
11 10H Fone
Example 32b (0,055 g, 0.1 55 nonol), paratoemaldelyede (0.141 g, 4658 nonol) and
hydwogen chlomde (40 m 1 4-dicecare, 1 mil, 4 .00 nunol)were conbired 1n methanol (1 ml)
i1 a sealed tabe ard heated by nocrosrave at 130 °C for 2 hours, cooled and concertrated.
Panfication by reverse phase HFLC (C1E, CHCHAvrater [0.1%: TFA Y, 0-100%: zradient)
afforded the title compound as the TFA salt(0009 £, 1284). 'H HME (500 MHz, DMS O-d5)
al1l.21 (5 1H), 8.430(d,T=275He 1H), 227 (dd, T= 292, 20 H=, 1H), 72855, 1H), 7536
(d, T=244 Hg, 1H), 6.78 - 6.52 (m, 2H), 6453 -655 (m, ZH), 4.78 (s, 2H), 3.56 (s, 3H). M3
(EST+) miz 365 (M+HY.
Ezxample 53
4-(4-fhcropheny)- 7, 10-dnrethid-3-pheryl-3,4-dibeedre- 1H- 14,5, 10-
tetraazadib ermofed flamilen 11(10H)-one
& nwxtare of Exanple 1o and berzaldehyde (0116 mL, 1148 nonol) in acehie acid
[1 L) was heated ina sealed tabe at 110°C for 15 hours, cooled arnd concentrated .
Punfication by reverse phase HPLC (C18, CH:CHAarater (0.1%% TFA), 0-100% gradient)
af¥orded the fifle compound (0.016 g, 25%). 'H HME (400 MH=, DME0-Z16 11,7505, LHY
202105, 1H), 7295, 1H), 76285, 1H)Y 73280, T=275H= 1H),628-7.12 (m, 5H),8.8] -
688 (m, JH), 6.7 - 67798 (wy, 2H), 6.68 (s, LH), 3.80 (5, 3H), 2.25(s, SH). M5 (E51+) mi=
437 (M+H)".
Ezxample 54
ethyd 44 d-fhorophernel) 1 O-rmethyd- 7-((me thyla Bory D imethoe])-1 1-ceco-3,4,10,1 1-tetrabyd wo-
1H-1.4,10-tazadb enmaled flam lene-3-cath ol ate
Example 3 was prepared according to the procedure used for the preparation of
Example 7, substibating Fxanple ¥e for Example fe to provide the tifle conponnd . 'H HME
(0 MH=, DMSO-F06 11.95- 12.00(m, 1H), 785 (d, T = 20Hs, 1H), 7.62 (5, 1H), 73704,
I=15Hg 1H), 7.240d,T=21Hz 1H), 6587, =27 Hz, 2H), 645 - 661 (m, 2H), 612 -
629 (m, 1H), 4 .44 - 462 (m, 2H), 3.70-4 035 (m, ZH), 3.58 (5, 3H), 295 (5, 3H), 087 -1 .03
(m, SHY. M3 (ESI+) mi=z 51001 (M+H)"
Ezxample 35
tert-butyl 4-(4-(4-fhceopheryl]-1 0-methd- - metlyla Mol ime tler])-1 1-coro-3.4,10,1 1-
tetralordro-1H-1 4, 10-bazadib ermo[ed flam lere - 3-c ath onvd Ipiperazine- 1 cath corylate
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Exanple 35a
44 4-fhuorophereyl)-1 O methyl- - imetlerlm Mo live thorl)-1 1-0e0o-3.4, 10,1 1-tetrahyd vo- 1H-
L4 10-tamad thermo [od flamilere-Fcathoxgrlic acid
& 100wl ronrd-bottomed flask was charged with Exanple 34 (0,455 z, 0.588
mrol), dioxane (6.668 mL] and water (2,22 ml) to give a yellowr sobibon. Lithoom hyd roed de
hdmte (0126 2, 4.44 nonol) was added. The reacton nmsxhie was shred at anbient
tertperature for 5 hoars. The weacton nmchare was quenched with 1M lpedrochlone acid . The
remlting s by was stred for 10 normates ard filtered. The solid was s ed wathwrater, dned
onthe fnt overmogzlt ard collected to provide the title conpoard (053884, 88%; meald ).
Example 35
tert-butyl 4-(3-(4-fhceopheryl]-1 0-methyl-7-[ [ methyla ol imetiee])-1 1-oco-3.4,10,1 1-
tetralordro-1H-1 4, 10-tazadib ermo[od, flami lene-3-c ath ool Ipiperasine- 1 -cat cocvlate
A 2wl nucrovrave tibe was charged with Exangle 352 (0.M52 2, 0,103 nenol), tert-
butyl piperazire- 1-catboeoydate (0.01% 2, 0105 nuenol)l, polymer suppored cathodirmde
(0242 2, 0310 nonal), 1Hberma[d][1,2,3]ma=mol-101(0.014 £, 0.103 nunol), H-ethyd-H-
sopropylpropars 2-arone (0036 mwl, 0207 nonol] and dirvethylacetannde (1 034 ml). The
tibe wras sealed, and the reachon mudae was heated 1na Biotage Creator &t 1107°C for 10
nurtes fxed hold time. The reacton noxhire was fltered, and the resin was rnsed
thoroazhlyarith ethyl acetate. The fltrate waswashed tarice writh satirated aqueons sodmm
chloride. The orzarme layer was dried over anhydions magnesmm sulfate, filtered and
concertrated. The wsidue was panfied by flshelvomatograplor (51lica zel, O 10P% methanol
in dichlommethane) to provide the tifle compound (00153, 20%4 wield). 'H NME (300
MHz DMSO-4046 11.78- 11,83 (m, 1H), 777 - 789 (m, 1H], 7.50-7.61 (m, 1H), 7.35-
T45(m, 1H), 7.20- 73 (m, 2H), 6.76-690 (m, ZH), 6.45- 6.57 (m, 2H)L 653 - 643 (m,
1HY 442 -4 a6 (m, JH), 366 - 38] (m, 2H), 540 - 561 (m, SH), 298 - 322 (m, 2H), 252
(s, SH), 266 - 285 (m, 2HY, 1.47 - 129 (m, FH). MS (ESI+)mfz 549 5 (M+H)".
Ezxample 535
1 methyrl- 74 e thydsn onod )ave thd )-4-(prrrolid i 3-wlve thee])-3, 4-dihod 10-1 H-1,4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
& 4 ml vial was charged with Exanple 25 (98 mg, 0.156 mmol) and dichloromethane
(2ml). The noxhare was cooled in anicebath and 22 2-bifomacetic acid (1 ml, 1298
mrollvras added. 3timwe was comirmed for 2 hoas as the reachon pohire wranmed to
arblent temperature. The wachon wucbire was concertrated under a heated streamm of
nitogen and the residue was partiboned betareen satirated sodnmbicath onate sohton (50
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ml) ard ethyl acetate (50 ml). The lavers were separated ard the aqueons layer wras
extracted with 1004 methanol in dichloromethane (16 100 mL). The combined oz armes
were also dried over arbopdrons sodpam salfate, filtered and concertrated. The residue was
purified by reverse phase HPLC (C1E8, CH:CH farater (0.1%: TFA), 0-100%% gradiemt) to
affond the tifle compoard (568 mg, 5695 as the trifhiomacetic acid salt. 'H NME (400
MH= FYREIDINE-J;) 6 1345815, 1H), 11 .02-11.34 (m, 1H), 206 (d, /=1 .83 H=, 1H), 7565,
2HY 7.33-742(m, 1H), 7538 (d, =224 Hz, 1H), 4 76 (5, 2H), 4.25-4.40 (m, 2H), 3635,
3HY 3.58 (dd, ~=11.29, Ta5 He, 1HY, 3.42-3.52 (m, 1HY, 3.30-3.42 (m, 2H), 3.14-3.21 (m,
1HY, 53.14 (5, 3H), 3.02 (dd, &1251, .16 He, 1H), 2.53-2.72 (my, 1H), 1.90-2.04 (1, 1H),
1551753 (m, 1H). MS (ESI+) mi=427.1 (M+H)".
Ezxample 57
10-me therl- 74 e thydsulfonyd e thyd)-4-(piperid in-4-Wme theel)-3 4 -d ibgedro-1 H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one
& 4wl wal was charged with Exanple 28 (5] 5 mg, 0.15] nenol) and
dichommethare (2 ml). The mixhare was cooled i anice bath mnd 22, 2-tmfhoroacetic
arid (1 ml, 153 nomol)was added. S tHning was contimed for 2 honrs wiile warmine to
arblemt temperature. The wachon mucbirewas concertrated under a heated streamm of
nibogen and the residue was parified by weverse phase HPLC (C18, CH:CHAarater (0.1%%
TFA), 0-100% zradient) to afford the dtle conpoard (769 mg, 52900 a5 the tifhomacetie
acid salt. 'H MME (400 MHz, PYRIDINE-45) 4 13.45(d, /=153 Hz, 1H), 1089 (4, 1H),
208(d, /=214 Hz, 1H), 761 (dd, =824, 1 B3 H=, 2H), 7414, =244 He, 1H), 7.537 (4,
=185 He, 1H), 477 (5, 2H), 427 (5, 2H), 364 (5, 3H), 3.52 (d, /=12.51 He 2H), 31535,
3HY 300 1d, /=6 .41 He, 2H), 285298 (m, 2H), 1 80-1.99 (m, 3H), 1 5504, /=12 52 H=,
2H) MS (EEI+) = 4411 (M+HY".
Ezxample 535
T-thicro-10-methid-5,4 -diberdre-1H-1 4,5, 104etraazadib enma[ed flama lew 11 (1 0H -one
Exanple 38
442 anuno-5-fhoropyridin-S-w)-H-methyl- 1-tos W- 1H-prrolo[2 3 Jprmdin- 75 H Fone
Example 3Bavwas prepawed according to the procedure used for the preparatom of
Example 8a, mbstititing 3bromo-5-fhoroprridin-2-amine for 2-bromo-4-
[(methylsulfonyd)arline and the reaction tirne was 4 hoars nstead of 3 hoars, to provide the
title compound mquantbtabve wield.
Example 35
44 Z-amuro-S-fh cropyridin-3-)-6-wetlyl- 1H-prvola[2 30 ] prnd e PG5 H Fone
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Example 32a (525 mg, 200 nencl), potass num hyedrosade (168 2, 30.0 nenol) and
cebd bime thrlanmmonoom b rorude (5384 me, 0,100 nunol)were contbired 1n amedue of
dicecane (20 mL) and water (10 mil). The achon nmchire was heated at 100 °C for 3 hoas
ard thencooled to artbient tenperatare. To this nwcbire was alded water, and the pH wras
adjusted to pH 7hywthe addibon of 1M HC 1 The muixhie was extracted with etloe] acetate and
the orzarme layer was washed with satirated aqueons sodnnm chloride tarice, dned writh
anbredrons sodnm sulfate, treated with S-mewcaptopropy] finchonalized silica zel, fltered,
ard concentrated . The residuewas titrated with dichloroemethare 1o afford the title
corpoind (460 me, 5%

Exanple 35
T-thicro-10-methd-35,4-dibedre-1H-1 4,5, 10-tetraazadib enmo[ecd, flami len 11 (1 0H j-one

& 5wl wal was charged with Exanple 35h (258 mg, 0,100 rol),
pataforrmaldelrede (530 me, 1.0 nunol) ard methanol (2 ml). To this suspensionaras alded
4M HCl mdicecane (0.50 ml, 20 nowol). The vial was closed ard heated 1 a nucrosrave
reactor at 1207 C for 2 hours . The reacton mixhae was cooled to anbient termperabore and
concertrated. To this residuewas added water, ard the pH was adpasted to pH 7 by addition
of satitated agqueons sodmmbicathonate. The residue was sorucated for 5 normates and
filtered to afford the title componnd (25 me, 3554, 'H NME (300 MHz, DMSO-45) 4 11.54
(5, 1HI796-B806(m, 2H) 7789 (5, L H) 71804, =271 Hz, 1 Hial&t, /=305 H= 1 H)
4150(d, /=505 Hg, 2H) 361 (5, 3 H). M2 (ESI+] mf=z 271 (M+H)

Ezxample 3%
etlorl 7-thicro- 10-metlerl-11-000-3,4,10,1 1-tetraleedro- 1H-1,4 5,10-
tetraazal henzaed flamlene-S3-c athoorlate

& 5ml wal was charged with Exanple 350 (258 mg, 0,100 rumol], 50% ety 2-
oxoaretate i tohene (0128 ml, 1.00 nonol) and ethanol (2wl To thos suspersionaras
added 48 HC1 mndicerare (050 ml, 20 nonol). The vial was closed and heated mna
mucwrarave wactor at 120°C for 2 howrs. The machon nochire was cooled to ambient
tertperature and concentrated . The residue was parified by flash chromatosmphyr (sihica zel,
2-4%% methanol in dichloromethare) to afford the title conpound (17 me, 5004). 'H NME
(F0MH= DMSO-ds1d 121005, 1 H) 796 -806(m, 2H)I 787 (s, 1 H1734 (d, /=271 Hg,
IH16500d, =543H=, 1 H1511(d, /=543 Hg 1 H1 391 (q,./=712Hz 2 H) 361 (,3H)
0281t /=7.12Hz, 3H). M5 (ESI+) mi= 343 (M+H)".

Ezxample 40
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4 4-fhowpheryll 3-[4-methooypiperidine-1 -c atborel) 1 e thyd-7-
[ [metlyla ot limetler]) -5, 4 dihyd -1 H- 1.4, 1 Hnazadib ereo [od  flas lew 110 10H Fone
Example 40 was prepared acording to the procedure used for the preparation of
Example 35b, substbiting d-methorypiperidine for tert-buty]l piperamne- 1-cath oo ate to
provide the tifle compoard . 'H NME (300 MHz, DMSO-4 8 11,78 — 11 85 (m, 1H), 781 -
TRa(m 1H), 75505, 1H), 733 =743 (m, 1H), 7. 24 755 (m, 1H), 7214, =77H= 1H),
679 —6.89 (m, ZH),6.43 - 6.53 (m, 2H), 628 —6.40(m, 1H), 445 -4 .61 (m, 2H), 4.01 (4, F
=11 Hg 1H),3.53-3.41 (m, 1H), 3.5 (5, 3H), 341-355 (m, 1H), 325323 (m, 5H), 292 (5,
SHYL 189 —214(m, 1H), 1 69 -1 2% (m, 1H), 1 .32 -1 .69 (m, 2H). M5 (ESI+) miz 572.0
(M+HY
Ezxample 41
44 d-fluoropheryl)-1 O-methyl-3-( 4-methylpiperazine- 1-cat ond)-7-
[ [metlyrla ol imetlee]) -5, 4-dihpd -1 H-1 4, 1 -tazadib erea [od  flam lew 110 10H Fone
Example 41 wa prepared according to the procedure used for the preparation of
Example 35b, mbsttutng 1-methylpiperazre for tert-tatyd piperazine-1 -carbosgrlate to
provide the tifle compoard . 'H NME (300 MHz, DMSO-4 8 11,79 — 11 85 (m, 1H), 754
(d, S=17Hz 1H), 755 (s, 1H), 7400(dd, /=50,12 Hg, 1H), 7.18 = 752 (m, 2H), 6.78 -
629 (m H), 645 -6 (m, 2H), 632 —6400m, 1H) 447 -4 51 (m, ZH), 544 -3 6] (m,
SHY 27 =304 (m, 5H), 215 =238 (m, SH). MS (ESI+) mi= 554 .1 (M+H) .
Ezxample 42
57-difh oo 10-metheyl-4-(1 te trahypdrofiran- Syl nethor] ) 3 4-daboedro-1H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
Exanple 42a
4-[2-ariro-3, 5-difhoropheryl -6 -methyl- 1-tosvl- 1H-pywol o[2, 30 Jpyrid ine W 6H )-one
2-Bomo-4 B-difluoroarlive (1 0 z, 4.8]1 nonol), Exanple 1£72.059 2, 4.21 nowal),
trasi dib ereylideneacetone Jdipall sl nam (07, 1.5.5, -tetametly]-S-phensd- 2.4 8-toza-5-
rhosphaadamantare (0.141 g, 048] nunol) and potassmm phos phate (3.57 =, 1653 nuwo])
vwere cortbined and sparged with arzon for 15 normates . Meararlole a solbonof 4:1
dicerarehsrater (8 mil ) was s parged with mbrogen for 15 nmmates and tramsferned by synnee
into the reaction vessel under arzon The mischare was s tmed for 2 hours at 860 °C, coaled ©
arblent termperatore, ard dibated writh 100 mL ofwrater. The mmling solid was collected by
filtratiom, wrashed with additional water and dned to affoed the title cornpoarnd (1.6 2, TH<).
Example 420

4-(2-amine-3, 5-difhorophery])-S-methel- 1H-pyrala[2 3o Jporid ine A 5H )-one
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Example 42a(1 8 g, 3.73 nowol), potassiom hdweade (6 27 2, 112 mmol) and
H M H-turethylhexadecan-1 -armirmimbonode (0088 £, 0,126 nomol) wee combined m
dicerare (351 mL) fwater (18,6 ml) and heated at 100 °C for 5 hoass, cooled, dibated with
ethyl acetate and water and the pHwras adpisted to pH 2 by cawfial addibonof 12 M HCL
The crzanic lavervras washed with satzated aquecns sodmm chlorde, drned (anbordrons
sodmm ;ulfate), fltered ard concentrated . Punfication by cluomatographr (silica zel, 0.5-4%
methano] i dichloromethane) afforded the title cormpound (020 g, 78%4%).

Example 42c
5 -difhcre- 1 Ohmetlerl-5,4-d dboedro- 1H- 14,1 - tiazad thenan [od flamalen-1 10 10H -
ore

& ruxtare of Exanple 420 (0.25 g, 0.902 mol) and parafommaldehide (0275 2, 9 .08
mrol) in methanol (.08 ml ) was treated with lyedrogen chlonde (48 in 1,4-dioxane, 6.51
ml, 27 2 nonol). The mixhae was heated at 90 °C for 5 hours ina sealed abe, cooled and
filtered to collect asohd thatwas nnsed repeatedly with diethyl ether. The salid wras
somcated 1n 2wl methanol and 20 ml 5% aqueons sodmmbicathonate for 5 nomites and
collected by filtration to afford the title cormpound (002 2, 7755

Example 424
5, -difh oo 10-metleel-4-(f te trahypdrofiran- Syl methoel)- 3 4-d ibgedro-1H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one

& ruvtare of tetralnedrof an-F-cartbozxaldelrede (00131 £, 0,654 nuwol) and Exanple
422 (006835 £, 0218 numol) in dichlommethare (2.5 ml) inasealed abewras treated writh
acetc arad (0125 ml, 2,180 nenol) and heated for 1 hoar at &0 C°, cooled 40 0°C and
treated portorerisesarith s od nm tiacetovhyd whorate (0052 =, 0458 normol). The reaction
mixate was shred for 18 hours alloaring the mudam toararm to amblent teraperatore. The
mixdae was parbitioned betoreen dichlommethare ard 5% aqueoss sodmmbicah onate. The
orgarie layer was washed with satarated aquecus sodmm chlonde, dried (anleedrons sodmm
mlfate) fltered and concentrated . Parificationby weverse phase HFLC [C18, CH;CHAarater
(0.1%: TF4), 0-100% gradient) affoaded the tifle componnd as a TFA salt (004 g, 358840, 'H
HME (300 MH=, DMSO-45) 611 21 (s, 1H), 7283 0(d, T = 203 He, 1H), 7.41 - 7.4& (m, 1H],
T06 -7 52 (m, 2H), 4.19 - 450 (m, 1H), 400- 4.10(m, 1H), 361 (5, 3H), 3.25- 363 (m,
SHY 1&a - 270 (m, 4H). MS (ESI+) miz 372 (M+H)".

Ezxamgple 43
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ethyl 4-( d-fhicrophenyl)-7, 10-dimetboel-1 1-ceco-3,4,10,1 1-tebahod -1 H-1 4,5 10
tetraazadtbenzoled flamlens-3-c athoorlate

& nuxtare of ethyl glyoxalate (0585 z, 287 nonol) and Example 112(0.1 2, 0,287
murtol] inethanol (2 mL1was teated with hydrogen chlonde (40 i 1, 4-dioxane, 2.1 55 ml.,
2A] mmol). The mibdarewras heated at 120 *C $or 18 hours 1 a sealed tabe, coaoled and
concertrated. Purificationb v reverse phase HFLC (C 12, CH:CHAarater (0.1%: TF 4], 01008
gradient) afforded the title conponnd as a TFA salt (001 g, £24). '"H HME (300 MHz,
DMEO-G0 61206, T=170H= 1HY, 2165, 2H), 785 (;, 1H), 7.59 (d,T= 271 H=, 1H]},
692-T M 0(m, 2HL 6.7 -68] (m, 2H), 6185, 1H), 321 (d, T= 712 Hz, ZH), 361 (s, SH),
236105, 3H), 0920, T= 712 He, 3H). M3 (ESI+] m/= 4535 (M+H)"

Ezxamgple 44
H-cyelopentid- 10-metlel- - methydsulfomd ime thyd)-11 0wo-10,1 1-dihyd 0-1H-1,4, 10-
tiamad henzo[ed flamlene-4(3H)-cathoxannde

& S ml wal was charged with Exangple 5£772.5 mg, 0.21 1 noncl),
Bsocyanatooyclopentane (0.0G6 ml, 0.517 nomol), M-ethyl-M-is oproperlpropar 2-anone
(0110 mL, 0.655 nmenol), dichloromethane (2 mL] and H N-dirnethylfcrmannde (2 mL). The
reachon mixhite was strred for 18 hours at anbient tenperatare and then heated at 90 *C fox
T2 honrs. Upeon aocling, the reachon mihiie was parbiticned betareen 5004 sahmted
aqueds sodmm chlonde (50 ml) and dichloromethane (B0 mlL). The lavers wemw separated
and the aqueoas laverwras extracted with dichlowmethare (2 X S0 ml). The coambined
extracts were dred over anlredrons sodiaim sulfate, filtered ard concenttated.  The wsidue
vwas parified by flash cliomatography (silica zel, 0 - 10 %% methanol i dichlommethare] to
provide the tifle componrd (591 me, 6295 'H NME (300 MHz, DMSO-4 8 11.85 (4,
J=25THe, 1H), 72304, F2.03 He, 1H), 765105, 1H), 7533740 (m, 1H), 7257351 (m, 1H),
72004, =205 Hg, 1H), 536504, =153 H=, 1H), 5.24 (4, /=672 H=, 1H], 4.52-4.62 (m,
1HY, 4.40-4.51 (m, 1H), 396 (d, =15680Hz, 1H), 3.69-3 .53 (m, 1H), 3.62 (5, 3H), 2.9 (5,
SHYL 1.3-1.720m, 2H), 1.531-1.52 (mm, 4HY, 1.09-1.27 (m, 2H). M3 (ESI+) miz 455.1
(M+HY .

Ezxample 45
H-ethyl- 1 -methid- - (metlyla ool e thoe Dk 1 1-ceeo-10,11 -d ibpedro- 1H-1,4.10-
tiamad henzolod. flamilena -4 3H)-cathoxannde

Example 45 was prepared according to the procedure used for the preparation of

Example 44, substtiting 15 ooyanatoethane for socyanaocyelopentane to provide the title
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compound. 'H HME (300 MHz, DMSO-44 11.85(d, /1.3 Hz, 1H), 783(4, /=170 Hz,
1HY, 762 (s, 1H), 7.34-7.40 (m, 1H), 7.26-7 52 (m, 1H), 71904, /=257 H=, 1H), 5.59 (5,
1H), 55514, =1554 Hz, 1H), 4424 62 (m, ZH), 3.3 (d, ~=15480 Hg, 1H), 53.55-3 66 (m,
3HY 257 (5, 3H), 2.75-2.90 (m, ZH), 085 (t, /=712 Hz, SH). M3 (ESI+) mfz 4151 (M+HY.
Ezxample 46
H-{ d-fhicrophenyd)- 10-metleel- 74 methylsulfond )l methad)- 11 0xo-10,1 1-dihyd -1 H- 1.4, 10-
tiamad henzo[ed flamlene-4(3H)-cathoxannde
Example 48 was prepared according to the procedure used fior the preparation of
Example 44, substtiting 1-fhioro-d-isocranatobenzene for isocranatocyeloperntanes to
provide the tifle compoard. 'H HME (300 MHz, DMS O-F0 6 11 21 (d, &=2.57 Hg, 1H),
7875, 2H), Te6 (s, 1HY, 7538 (s, 2HY, 728754 (m, 2H), 7.25 (d, =257 He, 1H), 6 25-7.02
[, ZH), 5.520d, /=15 80 Hz, 1H), 44545353 (m, ZH), 407 (d, /=16.62 He, 1H), 353 (s, 3H),
228105, 3H). MS(ESH ) mi=48] 1 (M+H)".
Ezxamgple 47
-t tyl- 5, -d it cro- 1 O-methyd- 3. 4-dideedre- 1 H-1 4, 10-t1azadib ensaled, flamalen-11(10H)-
ore
& ruxtare of butyraldelorde (0.079 £, 1 057 nowol) and Example 420 (0065 2, 0212
nurol) indichlomethane (1.0 ml) ina sealed tabe was beated with acetic acid (0126 ml,
2155 nonol) and heated for 2 hoars at @0 C7, cooled to 0°C and treated porbcerarise writh
sodmm tiacetoorvhyd ioborate (0139 z, 0658 numol). The wachon noctare was shred for 18
hoas alloaring the nchire to wam to anbient terperatize. The mixire wras pahboned
bebarean ethyl acetate and 5% aqueous sodmmbicathonate. The orgare layer was was hed
vwith s atarated aqueos sodnom chloride, dried (anhwpdions s od pam sulfate) filtered and
concertrated. Purificationb v clwomates raphy (s1heca gel, 0.5-3% methancol in
dichlommethane] gave asaolid that was then tatarated in 21 hexarefetlyy] acetate to afford
the title compoand (0057 z, 7840, "H NME (400 MHz, DMSO-46 1189 (s, 1H), 7.81 (5,
1HY 740 - 745(m, 1H), 719(d, T= 214 Hg 1H), 7.05- 714 (m, 1HY 4.12 - 4.24 (m, ZH),
401 -4 .06 (m, 2H), 3.61 (5, 3H), 1.13- 1.33 (m, 4H)), 076 (4, T = 7.02 Hg, 3H). M5 (ESI+)
mi= 5344 (M+H)"
Ezxample 42
5, -difhoro- 10-metleel-4-propid-5 4-d ideedro- 1 H-1 4, 10-tiazadib enso[cd, flama len- 1101 OH)-

aOre
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& ruxtare of propronaldelyyde (0064 2, 1.097 mrnol] and Exanple 420 (0083 2,
0219 noneol) in 1,2-dichlomwethane (1.0 mL) in a sealed tabe was treated writh acete anid
(0125 ml, 2155 munol) and stirrved for 2 hours &t 60 *C, cooled 400 *C and teated portion-
wise with sodmm acetoceovhyd whomate (0,139 £, 0658 mmol). The machon nwcbare waras
shmed for 18 hoas allowring the nochare to wam to anbient terperatare. The mixhire wras
parbtored betereen etleel acetate and 5% aqueons sodmmbicab onate. The orzarmie layeraras
vwashed with satirated aqueous sodmm chloride sohiton, dried [anlredrons Hass Oyl filtered
and concentrated . Punfication by flash cluomatography (silica gel, 0.5-3%% methanol
dichlommethare) zave asolid that was titarated m 211 hexanelethyl acetate to affced the title
cormpoand (0044 g, 6064, 'H HME (400 MHz, DMSO-406 11.89 (s, 1H), 781 (s, LH),
7435304, T= 1088 H=, 1HY, 71805, 1HY, 705-715(m, 1H), 417 - 425(m, 1H), 399 - 402
[, 1H), 561 (s, 3H), 239 - 264 (1, 2HYL, 1.07 -1 45 (e, 2H), 074 (1, T= 752 H=, 3H). M5
(EST+) miz 330 (M+HY.
Ezxample 47
[ cyclopopylve thyl)- 5,7 difh oro- 1 O methyd- 5,4 -d idoedro- 1H-1 4,10
tazadib erzofed flamilen- 1101 0H)-one
Example 49 was prepared accoring to the procedureused for the preparaton of
Example 47, substimting cyelopropanecathoaldehime fortutraldehyde, to affoed the fitle
compoand (0054 g, 7240, 'H HME (500 MHz, DMS Q-6 11.90 (s, 1H), 7.80(s, LH),
738-T745(m, 1HL, 7180, J=1583H=, 1H) 708-715(m, 1H),4.35(d, T= 1557 H=,
1HL 4028 (d, T= 1587 He, 1H), 3.80 (s, 3H), 261 (dd, T=125]1,6.4]1 H=, 1H), 225(dd,T=
1251, 702 He, 1H), 073-0.52(m, 1H), 0.5 -036(m, 1H), 010-020(m, 1H), D18--
008 (m, 1H), -042 - -0.30(m, 1H). M5 (ESI+) mi= 342 (M+H)".
Ezxample 50
metlyl 405, *-difhaoro- 10amethyrl-1 1-00-10,11 -dihyd 1o-1 H-1,4,10-
triazadib erma od flemalen- 4 3H - b tanoate
Example 30 was prepated according to the procedure used fior the preparation of
Example 47, substtiting 4-oxmobutanois acid metlerl ester for butyraldeloyde, to afford the
title componnd (0.064 z, 74%6). '"H MME (400 MHz, DMSO-4)6 11.90 (s, 1H), 7.52 (5, 1H),
74304, T=977 Hg, 1H), 7.19 (s, 1H), 707 - 7.14 (1, 1H), 417 - 425 (m, 1H), 401 - 4.07
(m, 1H), 361 (s, 3H), 3520(5, 3H), 259 - 288 (m, 2H), 230, T=732Hg 2H),1456- 1.5
(rry, 2HY. ME (ESI+) miz 328 (M+HY'.
Ezxample 51

132



10

15

WO 2014/139324 PCT/CN2014/000258

5. -difhcro- 1 e thod-4-( 53-pherrlpropyl)-3,4-dihdro- 1H- 14,1 - taz=ad henen [od  flazalen-
11 10H Fome
Example 51 was prepard according to the procedure used for the preparation of
Example 47, substtiting S-phenylpropionaldelnrde forbutraldeloeds, to afford the titls
comwpamd (0082 g, 854). 'H HME (400 MHz, DMSO-4) 6 1189 (s, 1H), 781 (5, 1H),
743530dd, T=1053,1 37 H=, 1H), 701 - 724 (m, 7H), 4.2 - 427 (m, 1H), 404 - 4. 10 (m,
1HY, 361 (5, 3H), 249 - 269 (m, 4H), 1 44 - 1.67 (m, 2H). MS (E5 I+ ) mi'z 406 (M+HY'
Ezxample 52
10-methy]-7-[{ methylsulfond lmethyd)- 11 -oxo-H-{ o-toly])-1 0,11 -diterd -1 H-1 .4, 10-
tiamad henzolod. flamilena -4 3H)-cathoxannde
A 4wl vial vwas charged with Exanple 58725 me, 0073 nonol), 145 oovanato-2-
metlybermene (13,32 mg, 0091 nunol), disopwprletiyrlanone (3240 L, 0,220 mrnol] and
H Hdnrethwfonmannde (1 ml). The reacton mixhie was heated at 80 °C for 18 hoas.
The reacton muxhire was corcentrated and the residue was punfied by weverse phase HPLC
(218, CHCHArater (0.1% TFA], O-100% gradiert) to afford the title compoand (5.6 me,
1825, '"H HME (400 MHz, DMS O-dDe0) 8 790 (d, 1= 1 8 He, 1H), 767 (s, 1H), 745
7553 (m, H), 751759 (m, 1H), 726005, 1H), 7020t T=72 Heg, 2H), 6.35-6% (m, 1H),
540548 (m, 1H), 4 51-4 56 (m, 2H), 4.10-4.19 (m, 1H), 354 (5, 3H), 296 (5, 3H), 17615,
SH) ME (EEI+) mwz 4771 (M+HY'.
Ezxample 53
2-ethylhexyl 10-methy]-7 4 methylsulfond methyl)- 11 0xo-10,1 1-dihyd wo-1H-1,4,10-
triazad tbenm [od flamilene-4(3H ko ath coclate
& 4wl vial wras charged with Exanple 58715 me, 0044 nenol), 2-ethylhexyl
cathonochlorid ate (10010 mg, 0.05 nenol), dusopropylethylanure (50 pL, 0287 mrol) ard
M. M-dimethylacetannde (2 mL). The reaction mudare was heated at 80°C for 18 hours. To
this roxhare was added O-(7-amb ereotnazal-1-¢1)-H,H M H -tetrametlyh ormam
hexafhiowphosphate (19 23 me, 0.05 nunol) and heating was contmed for 18 hoas, The
reachon mixhie was concentrated and the residue was panfied by weverse phase HPLC (C 18,
CH:CHAarater (0.1% TFA), 01000 zradient) to afford the tifle compound (4.4 mg, 20 2%,
'"H MME (400 MHz, DMSO-FaDd) § 7.78-781 (m, 1H), 7.59-7 80 (m, 1H), 7.35-7 539 (m,
THY 7277350 (g 1H), 720-7.22 (m, 1HY, 5.17-5.5 (m, 1HY, 4.44-4 54 (m, 1H), 4.124.19
[, 1HD, 3.77(bs, 2H), 3.61-3.64 (1, SH), 2.90-24 (m, 3H], 1.21-1 35(m, 1H), 0.95-1.1%
([, FH, 085079 (m, 8H). MS (ESI+) mi= 500.1 (M+HY.
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Ezxample 4
4 1sobu - 1 Oemethod- 7 (metherlaal forrl bne tlorll 3 4 -dideedro- 1H-1 4,10-
mazadib ermafcd e len 1101 0H-ome
A 4 ml val was charged with Exanple 5£715 me, 0044 nonol), sobutrryl chlonde
(4685 meg, 0044 nonal), dusopropylethylanune (50 pL, 0287 runol) arnd M H-
dimethylacetannde (2 ml). The reacton mixhamwe was heated at 20°C for 18 hans . To tlos
mixhie was added O F-azabenmotiamnl- 1-01)-H M N N tetrame thyl rormam
hexafhiowphosphate (19 235 me, 0.05 nonol) and heating was contimaed for 18 hoars, The
reachon mixhiie was concentrated and the residue was panfied by weverse phase HFLC (C 18,
CH:CHAwrater (0.1% TFA), 01000 zradient) to afford the tifle compound (1.5 mg, 7.2%).
'"H MME (400 MHz, DMSO-FDy00 8 7.85-787 (m, 1H), 7.65-7 89 (m, 1H), 7.42-745(m,
1HY, 7.33-741 (g, 1H), 7.20-7.26 (1, 1HY), 5.45-580 (m, 1H), 4.47-4 58 (m, 2H), 5.59-4.01
[, 1H), 38305, 3H), 295005, 4H), 1 96 (5, 1H), 0.21-1.01 (m, 3H), 0.44-0.55 (m, 2H). M=
(EST+) mi=z 414.1 (M+H)".
Ezxample 55
5 -difhoro- 10-metleyl-4-phenethyl- 5, 4-d iderdre- 1H- 1 4,1 Hriazad thenen [ed, flamalen-
11 10H Fome
Example 55 wa prepated according to the procedure used for the preparation of
Example 47, substtiting 2-plenylacetaldehyde for utyraldehyd e Punficaton by reverse
phase HPFLC (iC 18, CH:CH Aarater (0.1%: TFA, 0-100%4% sradient) afforded the title commpound
(0034 g, 4000, 'H HME (400 MHz, DMSC-£)6 1191 (d, 7= 122 Hz, 1H), 7.82(s, 1H),
T4didd, T= 10358, 2.14 Hz, 1H), 708 -7 .21 (m, 5H), 702 (d,T= 671 Hz, 2H), 428 -4 33
[, 1H), 4.05- 410 (rm, 1HY, 380105, 3HY 267 - 278 (m, 2H), 245- 2.53 (m, 2H). MG
(EST+) miz 392 (M+HY".
Ezxamgple 55
4-[24ben=o[d][1,3]d1m0l- 5 letlor])-5, T-difhioro- 10-mether]l-3,4-dihd io-1 H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
Example 55 was prepared according to the procedure used fior the preparation of
Example 47, substititing 24 ben=o[d][1,53]diozx0l-5-vllacetaldelrrde fior batyraldelrede.
Punfication by reverse phase HPLC (C18, CH:CHAarater (0.1%% TFA), 0-100% gradient)
affored animpate product thatwas parified asecond tre (silica gel, 0.5-3%% metharolin
dicHanmethane) to give the tifle componnd (0033 g, 3204). 'H HME (400 MHz, DMSO-
dg) & 11 .90 (s, 1H), 78005, 1H), 743(dd, T= 2870, 257 He, 1H), 712 (d,]= 214 He, 1H),
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T08-716(m, 1HL 6828 (d, =793 H=, 1H), 6600, 1H), 632 - 543 (m, 1H), 589 (5, ZH),
428(d, J=1587H=, 1H) 4.05(d, T= 1527 He, 1H), 3.60 (5, 3H), 255 - 2.82 [, 4H). M3
(ESH) miz 435 (M+H).
Ezxample 57
44712, 3E 2 Adipheryluta-1, 3-dien-1 -1)-5,7-dithio - 10-methyl-3 4-dibyd wo-1H- 1,4, 10-
tiazadib eremo [od flamilen 111 0H)-one
Example 57 wa prepared according to the procedure used for the preparation of
Example 47, substhiting 2-plenylacetaldehyde for atyraldehyde, The cmade material wras
ttarated 1wl of SOXS0 DME Ofmethanc] and filtered to collact a yelloar sold (00135 2,
12041 "H NME (400 MHz, DMSO-4) 6 1162 (s, 1H)L 76005, 1H), 655 - 716 (m, 10H),
6870(d, T=1587H=, 1H), 667 (dd, T= 6.58, 2.59 Hz, 2H), 6. 532 (5, 1H), 550 - 655 (m, 1H],
54214, T=1556H= 1HL 4628(d, T= 1558 H=, 1H), 425 (d,T= 1495 He, 1H), 366105,
SH)L ME (ES 1 mi=z 452 (M+H)"
Ezxample 52
4 4 chlowphenyl} 10-metleel- - methylnalfonyl imet bl 11 -coeo-3,4, 10,11 tetraleerdro-1 H-
1,4, 10-tazad theno [od flamilene-2-carthoxanids
Exanple 58a
[Z)etleyl 3-(5-brommo-2-methooe 3-mbopyridine g el 2-lod weoracrylate
To asohiton of ethanol (15 L) and ether (1530 ml)was added 5bomo-2-methon~
4-methyl-S-mbvopyndine (14.22 g, 80 nuvol], diethyl oxalate (1315 g, 20 nurnel), ard
potass i ethoeide (6,08 £, 72 mmol). The eacton nixchare was heated atd5*C for 24
hoass . Tharing the reacton, the flask wras shakenby hand several tirves. Afler cooling, the
reachon mixhite was parbhoned betareenwater and ethyl acetate. The aqueous layer was
extianted with addibonal etll acetate fhwee tres. The combined orzanic layes werewrashed
vith s atarated aqueous sodnnn chloride, dried over anlyrdrons magresmm sulfate, fltered,
and concentrated . The residiue was punified by flash cluomatography onsilica gel eloting writh
10-20%% ethyl acetate in hexanes to 9.5 z of the title conpoard (vield 48%5).
Exanple 53
ethyl $bromo-T-methooor-1 H-porrolo [2, 3o pyridine -2-carhosorlate
& ruxtare of Exanple 58a (9.5 z, 27 4 nenol) ard wron poerder (7.64 z, 157 numol) in
ethanol (80 L] and acetie acid (80 ml)was heated at 100 °C for 1 hoar. The salid was
filtered off ard thenwwrashed writh addihonal etloel acetate. The solvents wee wemovred under
reduced pressumwe to 2005 of crizinal vohime, ard the nocbare was partiboned betareenarater
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and etlyyl acetate. The aqueons layerwras extacted writh ad ditonal etler] acetate several times.
The combined crzame layers were was hed with s atarated aqueons sodnm chlonde, dned
over anlydrons mazresmm mlfate, filkered, and concentated. The residuewras parified by
flash chmmatography on silica gel eloting writh 20-40%% ethyd acetate 1 hexanes to zive 605
of the fitle compoand.
Exranple 58
ethyl l-benzd-4-bromo-T-methoor-1 H-prmrolo [2,3-c pyridire-2-cab corplate
Example 58b (023 g, 2534 nenol) m dimetlerlformanude (15 ml) was treated wath
G sodmm hednde (0,108 2, 4 .41 el 0,117 2 of 2 60°% 1n cal dis persion). The solobon
vras sHrred atarmbient termperatare for 10 noroites . To this sohiton was added bereyrl
bonade (059 g, 3.45 nomal ). The reacton nchare was stirved for another 2 honss and was
then parbbored betereanwrater and etloyl acetate. The aquecns layer was extracted with
additonal etly] acetate tarice. The combined crzanic layeis were washed writh satarated
aqueos sodmmchlonde, dned cver arbyad ronas magnes num salfate, filtered, and
corcerntrated. The wsidue was panfied by flsh clromatosmply onsilica zel elnhng writh X-
41 ethyl acetate in hexares to give 1 07 z of the title corpound.
Example 524
ethyl 1 bereyld b romo-T-owo-6, 7-dibpedro- | H-pyrmolo[2 3¢ ]pyridine-2-carhosgrlate
The nuxrhare of Exanple 552 (2, 5.14 nowol) mdiosxane (20 ml)vwas treated with 4.0
M HCl in dicerane (20 mil, 20 o]l The weachon nmchare was strred at 45 °C for 18 hoas.
The nmxhie was concentrated to wemove dicerare. The residue was s iy in petrolanm ether
to obtain the ttle conpoard (1.2 g, 4.20 nomeol, 53 %% vield) & gray sold.
Exanple 58
ethyd 1-berzmd-4-b mo-a-methyl- F-cco-8, 7 -dilordro- 1 H-pyrmolo[2 5-c Jpyrndine-2-carhozorlat
To a suspersion of Example 381 (5.16 2, 153,75 nmumo]) in divethwlfonmanad e (100
ml) at ambient ternperatire was added MaH (0680 2, 16 50 mmol) and the nuchare wras
stirred at anbient tenperatire for 30 mumtes . Iodomethare (1.032 mL, 16 530 mmmol)aras
added mto the reachon mixie. The weachon nochire w s s trred at anbient terperatme for
2 hoas, and was then parbboned betareen water ard ethyl acetate, The aqueons layeraras
extracted with addiional ethee]l acetate tarice. The combined organic Lavels were washed writh
satarated agquecus sodmm chlonde, dned over anlordrons magnesmam salfate, fltered, and
concertrated. The msidue was panfied by clromatograply ons ilica zel ehitng writh 20400
ethyl acetate in hexares to give the title conpoind (4.23 g, .21 nonol, &4 .8 %% weld).
Example 521
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ethyl 1-benzd-a-methd -7-ono-4-14 4,5 5-tetrametlyl- 13, 2-d1cer aborolan- 2- 1) -8, 7-d iboedro-
1H-pywolo[d53-c]prnd me-2-cath corylate
& nuxtare of Exanple 582 (2 g, 5.14 nowol), bis{ pinacolato)diboron (261 z, 103
moll potassmm acetate (1.11 £, 11 .3 nonol fas(dib ereylhidensacetone Mipall alnanl
(0235 g, 0257 nonol) and 2-dicyelohesyrlphosphinn-2° 47,6 - tiisopropyTh ipherd (0.245 2,
0514 nonol) in dicsane (30 mlwas strred at 207 C for 16 hour under an arson atmes phere.
The nxtire was fltered through Celite, washed with ethyl acetate several trmes and
concertrated. The wsidue was panfied by flash clromatosmpleyr (silica gel, S0-75% athad
aretate fpetroleum ether gradient) to afford the title conpoarnd (1152, 40 %% yweld))
Example 55
ZFhromo-d-( (e thylsa Horeel e thy ) aroline
To a sohtion of Exanple 5b (22, 1080 newol) in DMF (80 ml) was added 1-
bmnoprrolidine-2 5-diore (15922 2, 1020 nuenol) and the reachon oo e wras shwed at 15
“C for 1 hoar. The mwacton nochare was quenched writh 150 ml 10%% sad mm thuosalfate and
100 mL s abarated sodnum bicarthonate, The reachon mixhie was extracted writh etler] acetate
thiee tires. The combined orzanic layers were washed with s amrated aqueons sodnm
chlonde ard concentrated to aser-sobd . Water wras added, and the resulting suspersionaras
stirred at arbient tenperatire for 10 rumites . The solid was collected by filbation and dried
onthe fnt overmngzlt to zive the ttle compound (2.1 g, 785 nenol, 72.7 %% yweld ) as a tan
sold.
Example 55h
Zhromo-M-(4-chlorophernyl)- 4 metloyrlalformlne thorllamhrne
Toa 500 ml lskvwer added Example 58z (102, 37.9 mmol), 1-chlom-4-
1odobenzene (18.06 g, 76 moll, PAOAC, (0425 £, 1.895 muol), xantphos (1.75 g, 305
mroll Cs.C0; (2467 2, 78 nonol) and anhydrons diosare (350 il 1under argon at anbient
tertperature. The nmrhire was heated at 110°C for 12 hoars. The reachon midie wras
filtered tlwoigh Celite and washed writh etlee] acetate (100 ml). The flirate was concentrated
to rerove the solvent ard the residue was teated with ethyl acetate (50 ml) and petrolenm
ether (0 ml) arnd the nobarewas shmed at anbient tenpertie for 153 mun The resulbing
solid was collected by filtration, washed wwrith a little petolenm ether and dried under educed
pressure o Zive the title conpoarnd (2.6 g, 24.85 nonol, 85.6 %% wield] as wellowr solid.
Exanple 581
etlee]l 1-beneyl-d-(24(4-chlow pherylarine - 5-[ (e thyla Moreelime theel) pheny -6 me thad - 7-
oxo-6, 7 -dihwd -1 Hpwrolo [2,3-c pwidine-2-cah conrlate
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Example 581w prepared according to the procedure used for the preparation of
Example 5, substtiting Example 5584 for Exanple Se, and Exanple 58 for Exanple 1£
respectvely, to provride the fitle componnd.

Exanple 55
etlee] 42 4 chloropheryl)anono) -S54 methyla fonyd e thd ) phe el -6 -methyyl- 7 -0m0-6,7-
dihyd ro- 1H-prrvo b [2 3-cJpynd ine- 2-cath cecvlate

& ruvtare of Exanple 581 (0.5 2, 0.828 nerol), ansole (0,181 ml, 1.655 numol) and
Ho5 0 (0.5 mL, 2.38 nonol) in TFA (20 mL, 250 nownol] was heated at 20 °C for 10 hos,
Excess TFA was mmoved under reduced pressure, arnd the wesidue was parbboned bebareen
vwater (10 ml) and etlor]l acetate (20 mL). The oz amic layerwas separated, and the aqueons
layer wras extracted with additional ethyl acetate todce (20 ml). The conb ired o arc layers
warewashed with satirated aqueous sodmmbicathonate (10 mL] followred by satirated
aqueds sodmmchlonde (10 ml), dried over anbredrons magnesiam sulfate, filtered, and
corcerntrated to give the title compound (028 g, 0.355 nomeol, 42.9 %% veld ) as pale sohid.

Exanple 58k
ethyl 44 4-chlow pheryll 1 O-methyd- - (metlerlsa Korerlime tlerly 1 1-0mo-5,4,10,1 1-
tettahdo-1H-1.4, 10-tmazadib ez [od flam lene-2-cath ceodate

& ruxtare of Example 58 (0,200 g, 0389 rumol), HCL (4 M in diozane] (4 ml, 16.00
nutol) ard paraformaldehyde (00254 2, 778 nunol) in methanol (2 ml) was heated 2t 130 °C
for 1.5 hoas urder nuoroarave. The solventaras removed and the residue was parhtomed
bebareanwrater and etloy] acetate. The aqueons layer was extracted with addibonal ethyl
acetate tarice, The conbired orzame layers wee washed with satarated aquedns sodmm
chloride, dried over anhydrons magnesmm salfate, filtered, and concentrated to sive the title
corpound [0.14 g, 01530 mrnol, 33.5 % yield).

Exanple 551
4 d-chlomphenyl) 10-metleyl- 7-({ methylalfondmet bl 11 -coo-5,4, 10,11 tetraloedro-1 H-
L4, 10-tmazad hermo [od flamilene- 2-carhozorlic acid

& ruxtare of Exanple 58k and LiOH (0648 mL, 1 295 newol) in dioxane (3 ml) was
heated at 657C for 12 hours, The solvent was mimoved and water (20 ml ) was added. The
aqueds layer was admisted pH to Swarith 11 HCL The solid was filtered and dried to zive the
title commpound (0,25 g, 0487 nunol, 75 %% veld ) as pale solid.

Example 58m
4 d-chlomophenyl} 10-metleyl- 7-({ methylaalfonyd met bl 11 -cooo-3,4, 10,11 tetraloedro-1 H-
L4 10-tiamd henm [od flamilens-2-cathoxanude
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To a solton of Exanple 581 (0.1 z, 0201 novol) m anhydions dichlomwmethane (5
mL) wete added calyl chlorde (0035 mL, 0,402 nownal) and DRMEF (0777 oL, 10.04 prmel)
and the reacton nuxchire was stred at anbiert temperatire for 2 hoirs. The ®acton nuxhore
vras cotcentrated to dryness | The wesidue wras redissolved m dichloromethane (5 ml) and was
treated with anenonnamn kedeoside (25%0arthart mwrater) (2 ml, 52 nenol) and the reacton
mixhie was shred at armbiert termperatire overmzlt. The wsulbing solid wras filtered and
treated warith methanol tance and filtered azain to provide the ttle compound (30 me, 0057
muol 28,3 % vield). 'H HME (400 MHz DMS O-dg): 8 12.25(5, 1H), 793 (s, 1H), 785 (5,
1HY, 768 (5, 2H), 747 4, F="74He 1H), 73532804, /=78 He, 1H), 7.00(4, /= 8.4 Hz, 2H]),
6350(d, f= 88 Hg, 2H), 589 (m, 1H), 468 —4.35 (m, 3H), 3.59 (5, 3H), 301 (5, 3H). M3
(EST+) miz 4571 (M+H)"
Ezxample 59
44 4-chlowpheryl)-H-etlnel-1 e thod- 74 e thorlan Boreelave thd)-1 1-00-3.4,10,1 1-
tetrahyedro-1H-1,4,1 O-bixzad thereo [od, flamilens -2cathoxanude
Example 59 was prepared according to the procedure used fior the preparation of
Example 58m, substtuting etlorlanine for armmonnom bedroccide (2 5% arthart incaraterl, to
provide the title conpoand . 'H NME (400 MHz, DMSO-ds- MO0 4 833 (L, 5= 50Hz,
1HYL 7953 d, F=16H= IH), 7875, 1H), 747 (dd, F=81, LEHz, 1H),7358(d, /=20 Hg,
IHL 692 (d, =21 He 2H),636(d, F= 91 Hg, 2H),6.15 - 552 (m, 2H), 4.50(d4, 7=
588, 24 0He, 3H), 3.58 (5, 3H), 3.01 (s, 3H), 1.25-1.14 (m, 3H). M5 (EST+) mi= 5250
(M+HY
Ezxample &0
4 4-cHomphenyl) 10-me thel- 2-(4-methorlpd perazine-1 -cathore])-7 -
[ [methyla oy limetle])-5, 4 dihyd -1 H-1 4, 1 -tazadib ermo[od  flam lere 110 10H Fone
Example 80 was prepared according to the procedureused for the preparaton of
Example 58m, substtuting 1-methydpiperamne for ammormim hydmosade (5% arthart in
water], to provide the tifle compound. "H HME (400 MH=, DMS O-dg): 8 1234 (5, 1H), 7.91
(d, f=17Hz 1H), 766 (s, 1H), 7.47(dd, F=51,12 Hg, 1H), 7.37(d,./=80H= 1H), .97
(d, S=%.1He 2H) 6454, =21 He, 2H), 51004, /= 168 H=, 1H), 4.68 —4.40(m, SH),
3A%9 =340 (m, TH), 3.00(s, 3H), 2.36 (5, 4H), 2.21 (5, 3H). M5 (ESI+) mi= 580 2 (M+ HY
Ezxample 61
H 42 6-dmethyphery])-1 0 methd - 74 me thydsa o Dime thyd)-1 1-0200-10,11 -dihyd wo-1 H-
14, 10-tmazadib erma [od f]am lene -4 SH)-cah corartude
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Example 8] wa prepared according to the procedure used for the preparation of
Example 52, substtating 2-socvanato-1 S-durethylb ereere for 1-sooranato-2-
methyhermene to provide the title componnd . 'H HME (400 MHz, DMSO-/T00 § 7.85
(s, 1H), 782 (s, 1H), 744 (s, 2HY, 7.23 (5, 1H), £.85-6.95 (m, 3H), 5.31-5.40(m, 1 H), 4.45-
455 (m, H), 411421 (m, 1H), 36505, 3H), 29505, 3H), 1 82 (5, 6H). ME (ES+) miz
4911 (M+H)".

Ezxample 52
H-i4-methoxypherely 10-mwethyrl- - (et laalforeeline thorlF 1 1-cseo-10, 11 diduedro- 1H-
14, 10-tmazadib ermo od flam lene-4 3H)-c ab o atude

Example 62 wa prepared accarding to the procedure used fior the preparation of
Example 52, substtiting 1-1s oovanato-d-methosod ermene for 1-sooranato-2-methyThenzene
to provide the tifle compoand . 'H NME (400 MHz, DMS Q-3 /D000 8 786 (d, 1= 1.9 He,
1HY 763 (5, 1H), 745 (dd, =20, 1.9 H=, 1H), 732 (d, T=20H=, 1H), 7.25 (5, 1H), 7.0E-
715(m, 1H), 6. 0876 (m, 1H], 5.43-554 (m, 1H), 4 .52 (bs, 2H), 4.02-4.16 (m, 1H), 3.65
(d, T=102 Hg, ZH), 2.97 (s, 3H). MS (EZ I+ mi=z453.0(M+H)".

Ezxample 63
N+ d-ethylphenethyl]- 10-methyl-7< [ methylsa Mo lime thyl) - 11 -0xo-10,11 -dibyyd i0-1 H-
1.4, 10-tmazadib eremo [od flam lene- 4 3H)-c ab oo aaride

Example 83 was prepared according to the procedure used for the preparation of
Example 52, substtiting 1-ethyl-4 4 2-socvanatoetlelbermene for 1-1sooranato-2-
methyThermene to provide the title componnd . 'H HME (400 MHz, DMSO-4,/D007 8 7.81
(d, IT=20Hz 1H), 752805, 1HY 7.34(dd, T=2.1,20H=, 1H), 7.16-7 20 (m, 2H), 70004, T
=81 Hg dH).6.88(d,T=80H=, 2H), 527541 (m, 1H), 4435, 2H), 3.953-4.01 (m, 1H),
3pd (5, 3H), 302-3200(m, 2H), 295 (5, 3H), 2.53-2.58 (m, 2H), 11610, T= 7.6 He, 3H). MS
(ESI+) miz 5121 (M+H)".

Ezxample &4
10-me theel- 741 e thydm foeod e thyd - 11 -ozo-H-propyl-10,11 -dibped wo-1 H-1 4, 10-
tiamad henzo[ed flamlene-4(3H)-cathoxannde

Example & was prepared according to the procedure used fior the preparation of
Example 52, substititing 145 ooyanatopiopane for 1-isocyanato-2-methydh enzere to provide
the titls compound. "H HME (400 MHz, DMSO-dg D008 78204, T= 1 9 Hg, 1H), 7.59 (5,
1HY 740 0dd, T=21, 20H=, 1H), 7300(d, T=20H=, 1H), 7195, 1H), 53535 (5, 1H), 4.50
(s, 2H),394-405 (m, 1H), 363 (s, 3H), 2955, 3H), 2.71-292 (m, 2H), 125 (h, =735 Hg,
2H1 086t T= 74 H=, 3H). ME (ESI+) mi=d429 ] (M+H)".
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Ezxample £5
M- S-methos b ened)- 10-metherl- 7 (e thydsulfoned jme thyd)- 11 -om0- 10,1 1-dihgd xo- 1TH-
1.4 10-tamadib ereo [od flam lene- 40 3H)-carh cecarmide
Example 85 was prepared according to the procedureused for the preparatom of
Example 52, substtiting 1 {socvanaomethyl)-3-methood ermene for 1 -1so0yanato-2-
meflyrberzene to provide the title componnd . 'H NME (400 MHz, DM O-Z/De00) § 752
(d, IT=12Hz 1H), 7595, 1H), 7.40(dd, T=51,20H= 1H), 7.30(d, T=80H= 1H), 7.1%
(s, 1H), 533 (5, 1H), 4.5005, 2H), 3.94 —4.05(m, 1H), 3555, 3H), 2955, 3H), 271 =292
(y, ZHY, 1250k JT=753H=, 2H), 0660t T= 74 Hg, 3H). M5 (ESI+) rw'= 2070 (M+HY .
Ezxample 66
M+ Z-chloroetiee])-10-methyl- 74 e thyrlna oy Dimmether])-1 1-0e0- 10,11 -d ibordro-1 H-1 4, 10-
tiamad henzolod. flamilena -4 3H)-cathoxannde
Example 58 was prepared according to the procedure used for the preparation of
Example 52, substtiting 1-chloro-2-1socyanatoethane for 1-isocyanato- A methydb ereere to
provide the title conpoand . 'H NME (400 MHz, DRS O-de/De008 79504, T= 0.4 He, 1H),
78005, 1H),771(d, T=16He 1H)Y, 720 dd, =582 1.9 H= 1H), 7044, T=5.1Hz 1H])
457105, 2H), 41505, 2H), 3.79(t, T= 6.1 H=, 2H), 373 (s, 3H), 362 (dt, I = 6.4, 3.5 H=, 2H),
2895, 3H). MS (EST+) miz442 2 (M+H)"
Ezxamgple &7
H-{aycloheorlme thyd)- 10-rme thoel-7-([ methydsulfond e thid)- 11 -0ze0-10,1 1-dihiad -1 H-
1,4, 10-tmazadib ermo [od flam lene-4 3H)-c ab o artude
Example 87 was prepared according to the procedure used fior the preparation of
Example 52, substititing (isocyanaomethyllcywelohexane for 1-isocyanato- 2 methydb ereere
to provide the tifle compoand . 'H NME (400 MHz, DMS O-f D000 8 783 (d, T= 20 He,
1HY 752 (5, 1H), 740 (dd, T=80, 20H=, 1H), 730(d, =72 Hz, 1H), 7.19 (5, 1H), 5.24 -
537 (m, 1H), 4 5005, 1H), 396 —4.028 (m, 1H), 3655, SH), 2.95(5, SH), 285 -2.53(m,
1H), 145 -158(m,3H),154(dd,7=137 1.1 H= 1H), 102 -1 27 (m, 1H),0.95-1.10
(m, SH), 055 — 070 (g, 2H). MS (E5I+) mi= 42351 (M+H)".
Ezxample &2
H-(2 4-dithcrophenyd)- 10-methy]l- 74 e thydsulfoned ) me thyd)- 11 -ox0-10,1 1-dihyd 1o0-1 H-
1,4, 10-tmazadib ermo [od fam lene -4 SH)-cath corartude
Example 82 was prepared according to the procedureused for the preparaton of
Example 52, substtiting 2 d4-difhiomw- 1-1socranatobensene for 1-isocyanato-2-
methylhermene to provide the title campound. 'H NME (500 MHz, DMSO0-4,)4 11.90-11.98
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[, 1H), 7.90(bs, 1HY, 770 (5, 1H), 7.55-7.52(m, 4H), 7.26(d,J=10Hz= 1H), 7.11-721
[, 1H), 622697 (m, 1H), 5460(d, T=156H= 1H), 480 d,T=1535H= 1H), 45004, T =
15.5H= 1HY 41004, T= 151 Hz, 1H), 384 (5, 3H), 298 (5, 3H). ME (ESl+ ) miz 4531
(M+HY .
Ezxample &9
H-{ 4-1soproprphenyd)-1 methyel- 74 methyda Honsd e thyd)- 11 -020-10,11 -dihid 1o-1 H-
1,4, 10-tmazadib ermo [od flam lene-4 3H)-c ab o artude
Example 89 wa prepared acording to the procedure used fior the preparation of
Example 52, substtiting 145 coyvanato-d-1sopropylbersene for 1-sooranato-2-metlerlhenzeane
to provide the tifle compoand . 'H NME (400 MHz, DMS Q- D000 8 785 (d, 1= 1.8 He,
1HY, 763 (5, 1H), 745 (dd, =81, 20H=, 1H), 75358 (d, T=8.1 Hz, 1H), 7.25 (5, 1H), 7.12
(d, T=86Hz 2H), 70104, T=85Hs, 2H), 543557 (m, 1HY, 4.52 (s, 2HY, 4.04-4.14 (1,
1HY 5364 (5, 3H), 257 (;, 3H), 277 (dt, T=14.1, 70H=, 1H), 1.17-1.0 (m, 1HL 1.13(4, T =
&5 Hz, 6H). MS (ESI+) mi=z 3052 (M+HY.
Ezample '
H-( 2 6-dithcrophenyd)- 10-methy]l- 74 e thydsulfoned ) me thid)- 11 -ox0-10,1 1-dihyd 1o0-1 H-
1,4, 10-tmazadib ermo [od fam lene -4 SH)-cath corartude
Example W wa prepared according to the procedure used for the preparation of
Example 52, substtiting 1,3-difliomw-2-1socranatobensene for 1-isocyanato-2-
methylhermene to provide the title componnd . 'H MME (400 MHz, DMSO-d5/T00 & 7.85
(d, T=17Hz 1H), .64 (s, 1HY, 7.40-7.45 (m, 2H), 7.15-7.25 (1, 2HY, 6941, T= 50 Hz,
2HY 5451d,T=152Hz 1H), 4500(d,T= 4 0Hz, 2H), 4.08-4.16 (m, 1H), 3.66 (5, 3H), 2.95
(s, 3H)1. M3 (ESI+1m/=452. 1 (M+H)"
Ezxample 71
H 4 d-fhuomo-3-itifhoomethyl)pheryll 1 0-methyd-2-((me thylaa Mo el me thoel)-1 1-coco- 10,11 -
dilprdro-1H-1.4, 1 -tiazad thenmo[ed flama lene-4( 5H - athoxannd e
Example 7] was prepared acoarding to the procedure used for the preparation of
Example 52, substhiting 1 fhoro-d-1socyanao-2-ifhomwmethd henzene o 115 ooyanato-
2-methyhenzene to provide the tifle compound. 'H HME (400 MHz, DMS O-diTe0) § 7.27
(d, J=17Hz 1H) 27304, T=6.5,27 Hg 1H), 7.64 (5, 1H), 758(ddd, T=82, 56,24
H= 1H), 743(dd,T=51,15 Hz, 1H), 7.37(d, =581 H=, 1H), 7255, 1H), 721 (d, T=53.6
H= 1H), 549 =556 (m, 1H),4.55(d, T=35Hz, 2H), 405 -4 14 (m, 1H), 564 (5, 3H), 2.57
(s, 3H). M3 (ESI+) mf= 549 0 (M+H)"
Ezxamgple 72
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ethid 4-(1 0-methd- 74 metlela Mo lme theel)-1 1-coeo-3,4 10,1 1-tetrabnd o-1H-1,4,10-
tiazadib enzofed flamilene-4-cah o audo e thod Jorcloheane carhosrlate
Example 72 was prepard according to the procedure used for the preparation of
Example 52, substitating ethyl 44 socranatormethd)cwelohexanecarboorlate for 1-
socvanato- 2-methylb ermene to provide the title componrd . "H NME (400 MHz, DS C-
defD0a T8530d, T= 1.9 He, 1H), 75905, 1H), 741 (dd, =81, 20H=, 1H),751(d, T=
20 Hz, 1H), 7.19(5, 1H), 5.26-556 (m, 1H), 45004, T = 1.2 Hz, 2H), 395402 (m, 3H),
3835105, 3H), 2955, 3H), 265283 (m, 2H), 20310tt, T= 1224 37 H=, 1H), 175044, IT=
1258, 22 He, 2H), 1 36-1.46 (m, ZH), 1 08119 (m, 6H), 060071 (m, 2H). ME (ES I+l miz
5551 (M+H)".
Ezxample 73
M+ 5-methoo ypropyl)-10-methid- 7 (e thyrlsu loreelime tler])-1 1-000-10,11 d ibgedro -1 H-
1.4, 10-tazadib erma [od flam leve- 4 3H)-c ab oo atide
Example 73 was prepared according to the procedure used for the preparation of
Example 52, substtiting 145 coyanato-S-methoscypropane for 1-4sooyanato-Amethylb ereere
to provide the tifle compoand . 'H NME (400 MHz, DMS O-dssTe01 8 7.83(d, 7= 1.9 He,
1HY, 780 (s, 1H), 741 (dd, =81, 20H=z, 1H),730(d, T= 31 Hz, 1H), 7.19 (5, 1H), 529 -
538 (m, 1H),4.500(d, T=20Hs, 2H), 594 -4 04 (m, 1H),3.65(5, SH),315(t,T=52Hz
2HY 3068 (5, 3H), 258 =304 (m, 1H), 29505, 3H), 2286 -29353(m, 1H), 1 47 (p, =64 He,
2H) ME (ESI+) m'z 5551 (M+HY'.
Ezxample M4
1 O methyd- - e tler L ol e thyrl )4 -t osyl- 3 4-dihyd vo- 1TH-1,4,1 0
triazadib ermo [od flamlen 1101 0H ) -one
A 4 ml val was charged with Exarnple 58715 me, 004 moll, $-methydb ereene-1-
sulfonyd chlonde (19 mg, 0. 1nuwol), dus opropyletlyelanone (15 pL, 008 nenol) and M M-
dimethylacetannde (0775 ml). The weacton noxhare was heated at 50 °C for 18 hours. The
reachon mixhie was concentrated and the residue was panfied by wverse phase HPFLC (T 18,
CH:CH harater (0.1% TR A, 0- 10004 zradient) to afford the title componnd (1.4 mg, &%), 'H
HIME (500 MH=, DM O-Z5T.00 8 TA6(d, I=1253 He, 1H), 7.47-7.43 (m, 1H), 7.41idd,
=824, 1 85 He, 1H), 72505, 1H), 722005, 1H), 6.77-6.80 (m, 2H), 6.72-6.75 (m, 2H], 5.21
(d, I=16.45 Hz, 1H), 4.58-4 52 (m, 1H), 4.52(d, I=4 22 H=, 1H), 4495, 1H), 351 (5, 3HY,
2898105, 3H), 21505, 3H). ME (APCI+) mi=452 (M+H)"
Ezxample 75
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4-([1,1'bipherrel]-4 vlan orel) 1 O-method- 7-( (metlyl oy hneth] - 5,4 -d doedro-1 H-
14,1 Hnamdibenzo[cd flamlen-1 10 1 0H J-ore
Example 75 was prepared acording to the procedure used for the preparabion of
Example M4, substtating bipheryl-d-salfony] chlomde for 4-methybenzene- 1-mlformyl
chloride to provide the title conponnd . 'H HME (500 MHz, DMSO-d/Da00 § 768 (4,
=214 He, 1H) 7.52-7.550m, SH) 74801, =7 52 He, 2H) 7.42-7 45 (m, 2H) 7.29 5, 1 H)
T20-7253 (m, SH)6.55(d, =8 He, JH) 52504, J=1642 H=, 1H) 4.45-4 63 (m, 3H) 3.12
(s, SH)2.98 (s, SH). ME (APCI+) iz 560 (M+H]".
Ezxample /&
4 4 methoyphenyd)saliormyl)-1 0-methyd- - metlerlsa Mool me thyel)-3 4-dihgd 1o-1 H-
L4, 10-tazad thenmo[cd, flamilen-1 1( 1 0H J-one
Example 7 was prepared according to the procedureused for the preparatom of
Example M, substtiting 4-methorybenzene-1 sulfond chloride for 4-metlyrhenzene-1-
s oyl chlonde © provide the title camponnd. 'H NME (500 MHz, DMS Q-0 & 7.65
(d, I=2.14 He, 1H) 747750 (m, 1H)7.32-7453 (m, 1H) 7.24 (5, 2H) 872 (4, I=2.16 Hz, 2H)
644 (d, =885 Hze, 2H) 521 (d, I=16458 Hg, 1H) 4.57-4. 62 (m, 1H14.50(5, 1H) 4 45-4.48
(m, J=275Hz, 1H)13.63 (s, 3H) 349 (5, 3H) 2597 (5, 3H). M5 (APCI+ ) miz 514 (M+H)".
Ezxample 77
10 e thed- 74 e thyelsa Hoere D mve thyd 1 -4 -(plenyda lfoere])-3 4-dihgd 10-1 H-1,4,10-
triazadib eremo [od flamilen 111 0H)-one
Example 77 was prepared according to the procedure used for the preparation of
Example M, substtiting bermeresulfony chlonde for 4-metlrlbensene-1-mlfony] chlonde
to provide the tifle compoand. 'H NME (500 MHz, DMS Q-T2 & 7.65(d, I=1 53 He,
TH1 7477051 im, L1H) 741 (dd, T=5.09, 1 58 Hz, 1H) 7. 22-7 26 (m, ZH) 721 (5, 1H) 693
698 (m, HH) 658691 (m, 2H) 524 (4, J=16 42 H=, 1H14 584 52 (m, 1H) 4.43-4.5 (m,
2H)13.47 (5, 3H) 2975, 3H). ME (APCI+) miz 484 (M+H)"
Ezxample 72
42 methooyphenyd) ma librmyl)-1 O-methyd- [ metloelan Hoaeel e theel)-3 4 -dihod 10-1 H-
14,1 Hnamdibenzo[cd flamlen-1 10 1 0H J-ore
Example 78 wa prepated according to the procedure used fior the preparation of
Example M, substtiting 2-methoxrbenzene-1 sulfony chlonde for 4-methylbenzane- 1-
sulfomd chlonde o provide the title compound. 'H NME (500 MHz, DMSO-dT000 § 7.74
(d, =125 He, 1H) 75005, 1H)7.535-7539 (m, 1H) 7.26-7.30 (m, 2H) 7.12-716(m, 2H1 6 51
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(d, I=224 He, 1H)872(t, J=748 Hz, 1H) 52504, J=16 42 H=, 1H)1 4 544 59 (m, 1H) 4.41-
452 (m, JH) 3.58 (5, 5H) 5.44 (5, 3H) 299 (5, 3H). ME (APCI+)mi=514 (M+H)".
Example %5
10-methyrl- - methylsulfornyd methyd)-4-((4-phence ypherylsulforyel)y 3,4 -d ibyedro-1 H-
L4 10-tazad thenmo[ed flamilen-1 1( 1 0H J-one
Example ™ was prepared according to the procedure used for the preparation of
Example M4, substtiting 4-plencecvb enzere- 1-m oyl chloride for 4-methylb ereere-1-
sulforyd chlonide to provide the title compound. "H FME (500 MHz, DMS O-diDeln § 770
(d, I=1253He 1H) 747752 (m, SH) 7.41 (dd, J=8.24, 1.53 He, 1H) 7.5328 (s, 1H) 722 (1,
=748 He, 1H) 721 (5, 1H) 7.08(d, J=7.63 He, 2H) 6.31-6.% (m, 2H) 6.353-6.44 (m, 2H)
5220d, I=1648 Hg, 1H) 4.55-4.65 (m, 1H) 4.47-4.56 (m, 2H) 3.57 (s, 3H) 2.98 (5, 3H). MS
(APCI+) mhz 576 (M+H)"
Ezxamgple 20
4 [d-fhoropheryl)slformel)y 10-methorl- - ([ methylaalfonyd wnet el 5, 4-d iboedro- 1 H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
Example 30 was prepated accarding to the procedure used fior the preparation of
Example M4, substtiting 4-fhicroh ermene- 1-ma oyl chlond e for 4-methylb ermene- 1-
sulfoned chlorde to provide the title compound. 'H NME (500 MHz, DMS O-diT00 8 7.67
(d, I=1253Hz 1H)I 7458751 (m, 1H) 7.42(dd, =209, 1. &8 H=, 1H) 7.29 (s, 1H1 7255, L1H)
626 (dd, J=2.85, 519 Hz, 2H 6.8 (t, I=8.85 H, 2H) 5234, J=16 48 H=, 1H14.574 53
[, 1H) 4.47-4 56 (m, 2H13.51 (5, 3H) 292 (5, 3H). MS (APCI+) mi= 502 (M+H)".
Ezxample 51
4 Zrnaphthoyly 10-mether]l-7-( e thybulfonedjmet bee T 5,4 -dibgedro- 1H-1,4,10-
tazadib erzofed flamilen- 1101 0H)-one
Example 2] was prepared accoring to the procedureused for the preparaton of
Example 5, substtiting 2-naphthoy] chlorde for isobtyryl chiloride to provade the title
compound. 'H HME (400 MHz, DMSO-4/De0) 8 796799 (m, 1HY), 7.93(:, 1H), 7.85 (5,
1HY, 720 (d, =7 02 He, 1H), 771-776 (m, 1H), 765767 (m, ZH), 757761 (m, 1H), 7 45
T5353 (m, HH), 74205, 1H), 708 (dd, /=837, 137He, 1H), 555 (d, =14.95H=, 1H), 4.53-
445(m, 1H), 4 531458 (m, 1H), 4.200d, /=14 85 He, 1H), 375 (5, 3H), 2.77 (5, 3H). M3
(EST+) miz 495.1 (M+H)".
Ezxample 52
methyl 344-( 2 4-dith crophenid)- 10-met boel- 74 e thydsn onod e thad)- 11 omo-5.4,10,1 1-
tetralprdre-1H-1 4, 10-tazad henza[ed flamilen-3-wipropanoate
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Example 124 (44 3 mg, 0.100 nonol) and methyl 4-oxobatanoate (58,1 e, 0.500
nutol)were conbired n tetraleedrofairan (1 mL). To thos suspersioneras added 1M
titanmrnI V) chlorde in dichloromethare (0,200 ml, 0200 mnol). The waction noxhire was
shred at anbient tenperatze for 20 hoars, and parbibioned writh ethoy]l acetate and water. The
orzame layerwas washed with satarated aquecus sodmim chloside, drned with anbordroas
sodmm s lfate filtered, and concentrated . The wsidue was parified by flash cliomatozraphy
(s1ilica gel, 2-4% methanol in dichloromethane) to afford the title cormpound (32 mg, W%
'H NME (300 MHz, DMS 045 1191(d, =214 Hg 1 H)7.85(d, =183 Hz, 1 H) 769
(s, 1 HI7240(dd, =824, 1853 H= I HI 78 -7 153 (m 2 H1681 - 7.0 (m, SH) 503 i1,
J=1A3H=z 1 H1438-4653(m 2H) 364 (5, SHIS.5505 SHI253(5, 3HI235-2.46 (m, 2
Hi182-2030m, 1 Hi134-1.61(m 1H) M3 (ESI+] 'z 42 (M+H)"

Ezxample 53
442 4-dithiowpherrely 10-methyl-3, 4-dibyedro- 1H- 1.4 5.7, 10-pertaazadib ereo[cd flami lan-
L1 10H Fome
Exanple 83a
Srchlore-H4(2 A-dithomwphe el ipymrnd in4-anune

& roxtare of 2, 4-difhaoroars hive (0.433 g, 5.36 nonal), 4, 5-dichloropyrinudine (0.5 g,
336 numol), cesnum catbomate (2187 2, 671 nunol), (9,53-dimethy]-2H-xanthene-4, 5
diplibis (diphererlphosplune ) (0027 z, 0162 noval) and diacetoxypalladnam (0058 2, 0,168
nurollwere conbired in tohiene (4 ml), sealed, sparged for 15 nmroates warith arzon and
heated at 1107 C for 12 hours . The machon mchire was parhtioned betareen etleyl acetate and
vwater. The crzaric layeraras washed with sabirated aqueons sodmm chlonde, dned
[anhyd s s odinm sulfate’, teated with 3-mercaptopropy] fimcbonalized silica, filtered and
concertrated. Porificationb v clromateg raphy (s1lica gel, 10-30%0ethyd acetate 1n heptanes)
af¥orded the tifle conpound (0.66 2, B1%%).

Example 23
4141 2 A-dithomwpherrrllanums pyrridin-S-vl-H-metlel- 1-tosyl- 1H-prrrola [2,3-
clpyrdm-"NeH J-one

Example 3202 g, 0,828 nenol), Erangple 1£70.355 2, 05328 nenol),
trasi dib ereyhideneacetone Jdipallal nam (00 (0.058 g, 0041 nonol), 1,535, 7tetramethyl-&
phernyl-2 4 5-moxa-f-phosphaadarmarntane (0.04] £, 0.14]1 nenol) and sodmm cathonate
(0307 z, 290 mmmol)were conbined and sparzed with arzon for 15 nornates . Meararlnle a
solbion of'd:1 dioxanefarater (4 ml 1wras spared with mbogen for 15 noroates and
trarsfered by syringe into the reachon vessel under arzon The nschire was stwed for 12
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hoar at 807 C, cooled, dibited wath 100 ml etler] acetate and 20 ml ofwrater and fltered
thuouzh Celite to remmove elemental palladmm The filtrate layes were separated . The crzame
Layer wras was hed with s atarated aquemns sodmm chloride, dried {anhoad roas scd nm salfate’]
treated with 3-mercaptopropyl fanchonalized silica gel, filtered ard concentated.
Panfication by chiomatography (silica gel, 0.5-4 %% methanol in dichloromethane] afforded
the title componnd (0272 2, 5555,
Exanple 83
4442 A-dithoro pherprllarmane pyarudin-S-yl1-6-metleyl- ITH-pyrmvolo[2, 3 cJpynd o
WeH)-one
Example 83b (0.26 g, 0.51 2 nurvol) ard Littmm lpedrozade monohydate (00215 g, 512
ol vrere conb ined 1n dioxare (4 ml] and water[1.5535 mL] ard heated at50°C for 18
hoass . The nchare was cooled, dibated writh wraber and the pH was admsted to pH Sweith 1 M
HCl The mwsulting solid was collected by fltration, nnsed writhoarater and dred to cons tant
mass affording the title conponrnd (0171 2, 94%%).
Exrample 834
442 A-dithiomwpheryly 10-methyl-3,4-dibyrdro- 1H-1,4 5,7, 10-pertaazadib ermo[cd flami len
11 10H Fome
Example 83 (003 g, 0.085 nerol) and paraformaldehide (0025 £, 0,242 nonol)
vrere cortbined m methanol (1.0 ml) and treated with hyd iozen chlorde (40 m 1 4-dicecane,
10 L, 4 00 mrol). The nochare was sealed and heated at 130 °C for 2 hours by micmerave.
The nxhie was cooled, dibited writh ether and filtered to collect the HCL salt of the title
commpoand (00025 g, 7). "H HME (400 MHs, DMSO-416 1275 (4, T= 244 He, 1H),
1045 (5, 1H), 8458 (s, 1H), 8.45(s, 1H), 7777 (d, T= 275 Hg, 1H), 7.40- 752 (m, 3H), 7.17
(t,T=832Hz 1H),558(d, T= 1495 H=, 1H), 48] (d,T= 1526 He, 1H), 3.528 (s, 3H). M3
(EST+) miz S8a (M+HY.
Ezxample 54
(Fretler] 4-(4-fhacrophenyd) - 10-me tler]l-7-( e thydsulfooyd e thad)- 11 -02e0-3,4, 10,11 -
tetahdo-1H- 1,4, 10-tazadib ermo [od flam lene- 3-cath coylate
Example 3 (13.4 mg, 0026 mmollwas sabjected to SFC parificationusing a
maodified Berzer I tmments PrepSFCT™ system & mamal version of the Bezer systemwras
intezrated with a Gilsom 232 antosanpler for sanpls injection and a Cavro MiriPrep™
pipettor ous tortized for fracton collecton at abvosphene pressure [(Olson, T Fan T
Hochloarsla, 1.,5 earle, P.; Blanchard, D, JAL A2002, 7, 659-74). Custom desizned collection
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shoes alloared collecton o 12 1530 non tubes and a methanol wash sys tern alloars
vwashing of shoes betareen factions to maiinmze recovery and avold cioss cormtarmnation of
fractiors . The sy temwas contiolled using SFC ProHTo™ softerars (version 1.5.305.15) ard
an Abbott developed Visual Basic apphcation for antosanpler and fracton collector contol.
The aatlet pressute was 100bar, oven temperatare at 35 °C, and nobile phase flowr rate at 40
mlfrminon a CloiralPal: OD-H cobunn (21 x 250 nmm, 5 nocron). S anples were injected as
sohiticrs 1n 1. .51l methanol. The preparative SFC systemw as conbolled using SFC
Prof Ta™ softeras (vesion 1.5.305.157 and ous tomn s ofterare for antos anpler and fraction
collector control. Fractons were collected b ased upon TV siznal threshold ard cn-line
Thermo M3 Q) mass spectrometyaras used for molecular mass corfirmation, using ESI
omzaton in positive mode. Mass spectta wemre acquired wsing a Havigatord 0 sofberare and
an Abbott developed Visual Basic nterface to conmminicate with 3 FC controlling s ofteraze o
provide taro wrlite solids (Exanple 24, 6.5 mg, 48% vield, and Exanple 85 (6.0 mgz, 44%
vield). The fisteliting enartiomer was ah tranly assizned as the E-isomer (Exanple 847,
and the second ehiting enartioner & the 5-isomer (Exangle 5. 'H HME (300 MHs,
DRSS O-d51 6 11 .95- 1200 (m, 1H), 785 (d,T=20 Hg, 1H), 78205, 1H), 7537(d, T= 1.9 He,
1HYL 724 d,T=581 Hg 1H), 687 (1, T=8.7Hz, 2H), 646 - 5581 (m, ZH),6.18 - 629 (m,
1HY 444 -4 52 (m, JH), 370 - 405 (m, 2H), 3.58 (5, 3H), 2.953 (5, 3H), 0.87 - 1.05 (m, SH).
BME (ESI+) mi= 51001 (M+HY'.
Ezxample 55
(5 1ethyl 44 4-fhowopherryl) 10 metleel- - met byl lforyThnethor - 11 -oee0-3,4, 10,11 -
tebahdo-1H- 1,4, 10-tmazadib ermo [od flam lene-3-cath coylate
'"H NME (300 MHg DMS 04 6 1195 1200 (m, 1H), 7.850d, T = 20 Hz, 1H), 752
(s, 1H),7370(d, J=19H= 1H), 7.24(d,T7=8.1Hz, 1H), 6.87(t, J= 87 He, 2H] 6.46-651
[, ZH), 6128 - 629 (m, 1H), 444 -4 52 (m, ZH), 3.0 - 403 (m, 2H), 358 (5, 3HY, 253 (5,
3HY 027 - 103 (m, SH). ME(ESI+) mf=z510.1 (M+H)".
Ezxample 55
2-methoegretiny] 10-methee]l-7-([ e thylsulfond)methyd)- 11 -00-10,1 1-dihod 10- 1H-1,4,10-
trazadibens [od flamalene-4(3H Foath corylate
Example 38 was prepated accarding to the procedure used fior the preparation of
Example 53, substtrting 2-methoxgretly] cathonochlond ate for Z-etlorlhesyd
cathonochlorid ate to provide the tifle conponnd. "H NME (400 MHz, DMS 04504074
T80 (m, 1H), 761 (s, 1H), 7357539 (m, 1H), 733535, LH), 725 (5, 1H), 5.20-5.30 (m,
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1H)L 442 (d,T=62 Heg, 2H), 3.82-4. 20 (m, 2H), 3.65 (5, 3H), 3.533-33%(m, 1H),3.12(5,
2HY 294 (5, 3H). MS (ESI+) mi= 4460 (M+HY'.
Examgple 87
etlyl 10-methyl- -1 methylaalfoend et byl 11 -0c0- 10,1 1-dihyd ro- 1H-1.4,10-
triazadibenen [od flazilene-4(3H ko ath corlate
Example 27 was prepared according to the procedure used for the preparation of
Example 53, substtiting ethyl cathonochlorndate for 2-ethdl hesorl cab orochlondate to
provide the tifle compoard. 'H HME (400 MHz, DMS O-deT0) 8 7.78-7.80 (m, 1H), 751
(s, 1H), 73573539 (m, 1H), 7325, 1H), 7.253(5, I1H), 521-527 (m, 1H), 449 (d,T=62 He,
2HY1 4.12-4.17 (m, 1H), 3.85-3.99 (m, 2H, 53.63 (5, 3H), 29505, 3H), 1.00-1 08 (m, 3H). M5
(EST+) miz 4161 (M+H)".
Ezxample 52
pertyl 10-metley]l- 74 methylsulfonydlmethid)-11 -0x0-10,1 1-dihwd -1 H-1.4, 10-
txzadibensn [od flazilens-4(3H Foath corlate
Example 22 was prepared according to the procedure used fior the preparation of
Example 55, substititing perty] cathorochlond ate for Z-ethyelhesdd cath onochloridate to
provide the title conpoand . "H HME (400 MHz, DMS O-FgT000 8 77914, 1= 1.9 Hz, 1H),
7005, 1H), 7537(dd, T=21,13 Hg, 1H), 7.300(d, =281 Hz, 1H), 7 2205, 1H), 522(d, T=
155H= 1HY, 4.44-4. 54 (m, 2H) 41404, = 156H=, 1H), 321 (44, T=11% 54 H= 1H),
3B0-3.87 (m, 1H), 383 (5, 3H), 294 (5, 3H), 1.33-1.41 (m, 2HY, 1.03-1.12 (m, 4H), 07510t T
=71Hzg ZH). M2 (ESI+1miz 4581 (M+H)"
Ezxample &%
4-chlorchuty]l 10-metleyl-7-[{ methylsulfond e thyl)- 11 oxo-10,1 1-dihyd o-1H- 1,4, 10-
triazad tbenm [od flamilene-4(3H ko ath coclate
Example 8% was prepared accoring to the procedureused for the preparaton of
Example 53, substtiting 4-chlorchuty] cabonochlorndate for Z-ethylhend cathonochloed ate
to provide the tifle componrd . 'H NME (400 MHz, DMS QgD 47.80(d, T= 1.9 He,
1HY, 781 (5, 1H), 7.356-7.33 (m, 1H), 7521, T=21 Hg, 1H), 7. 2535, 1H), 523(d, T=157
H= 1H), 4454.54 (m, 2HY, 4.150d, T=158 Hz, 1H), 39533599 (m, 1H), 3553332 (m, 1H],
3/510(s, 3H), 340347 (m, 2H), 294 (5, 3H) 1.47-1.58 (m, 4H). MS (ES5I+) miz 473.0
(M+HY .
Ezxample 50
naphthalen-2-] 10-mmethyel-7-([ methysulford)methyD)- 11 -00-10,1 1-dihyd o- 1H-1,4.1 0
tixzadibenmn [od f]amilene-4(3H ko ath corrlate
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Example 3 was prepared accarding to the procedure used for the preparation of
Example 53, substtitine naphthalen-2-v] cathornochlond ate for Z-etlorlheod
cathonochlorid ate to provide the title conponnd . "H NME (400 MHz, DMSO-F4T00 §
736788 (m, 4H), 771 (s, 1H), 755763 (m, 1H), 735750 (m, 4H), 7253733 (m, 1H),
T070(d, T=83Hz, 1HYL 5533-546 (m, 1H), 4.46-4.57 (m, 2H), 4.27-4. 58 (m, 1H), 367 (5,
IHY) 296 (5, 3H). MS (ESI+) mi= 5135 (M+HY'.

Ezxample 91
p-tolyl 10-metlorl-74 {methylsa o e thod) - 11-0x0-10,11 -dibyd wo-1H-1,4, 10-
trazadibens [od flamalene-4(3H Foath corylate

Example 91 was prepared according to the procedure used fior the preparation of
Example 53, substtiting p-tolyl cathonochlond ate for Z-etlyrlhesxyl cab onochlorndate to
provide the tifle compoard . 'H NME (400 MHz, DMS O-d,yT0,00 8 784 (4, T= 1.9 Hz, 1H),
T8, 1H), 7470754 (m, 1H), 742(dd,T=50,1% H=, 1H), 7.29(s, 1H), 7 02(d, T=52
H= 2H),677(d, T=8.5H=, 2H], 5.30-557 (m, 1H), 4.46-4.55 (m, 2H), 4.22-4.32 (m, 1H),
3p6 (s, 3H), 29505, 3H), 2235, 3H). ME (ESI+) iz 4722 (BM+H)".

Ezxample 52
neopertyl 10-rmethorl-74 e thydsu oepd e thyd)- 11 -o0e0-10,1 1-dihyd 10-1H-1 4, 10-
triazadibenen [od f]azilene-4(3H Foath ool ate

Example 92 was prepared according to the procedure used for the preparation of
Example 53, substtiting necpentyl cathonochlord ate for 2-etlorlhesoy] cah onochlondate to
provide the title componnd. 'H HME (400 MHz, DMS 04,0048 781 (d, T= 1.8 He 1H),
Te20(s, 1H),738(dd,T=251,12 Hg, 1H), 7.520(d, =21 Hz, 1H), 7. 55, 1H), 52304, T=
155Hz, 1HY, 444454 (m, 2H), 41804, T = 156 He, 1H), 385 (5, 3H), 3.27-3.29 (m, 2H),
281105, 3H), 062-0.79 (m, FH). M5 (ESI+)miz458.1 (M+H)".

Ezxample 55
plenyd 10-metlyl- - methykbulford imethyll 11 0mwo-10,1 1-dilyd ro-1H-1.4, 10
txzadibensn [od flazilens-4(3H Foath corlate

Example 93 was prepared accarding to the procedure used fior the preparation of
Example 53, substtiting pherryl cabonochloridate for Z-ethydhesor]l cathonochlond ate to
provide the title conpoand . "H HME (400 MHz, DMS O-F0Te00 8 78504, 1= 1.9 Hz 1H)
TA90(s, 1H), 750-755(m, 1H), 742(dd, T=580,20 He, 1H), 7.29(t, T =7 58 H=, 3H), 7.14
(t,J=753Hz 1H), 6587 (dd, T= 88, 1.1 Hz, 2H), 5.30-55% (m, 1H), 4.46-4.57 (m, 2H),
426-434 (m, 1H), 366 (5, 3H), 2955, 3H). BE (ES [+) miz 454.1 (M+H)".

Ezxample 4
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4-fhorophery] 10-metlyl-7-[[ methylsulfond imethyl)-11 00o-10,1 1-dibnd wo-1H-1,4,10-
trazadibens [od flamalene-4(3H Foath corylate
Example ™ was prepared acording to the procedure used for the preparation of
Example 53, substtiting 4-fhicrophery] catbh onochloridate for 2-ethidhenyl
cathonochlorid ate to provide the tifle conponnd. "H NME (400 MHz, DMS 04504074
T85(d, J=17H= 1HL 7680, 1H), 7.30-7.57 (w, 1HL, 742 (dd, T= 52 20H=, 1H), 722
(s, 1IH), 707t =288 Hg, 2H), 69169 (m, 2H), 5.31-5.32 (m, 1H), 4.46-4 5 (m, 2H),
425434 (m, 1H), 3686 (s, 3H), 2855, 3H). B (ES [+) miz 422.0 (M+H)".
Ezxample 35
2-methoxgrphereyr] 10-methor]l- 7 me thydsu o e thyd)- 11 -0200-10,1 1-dihyd wo-1 H-1 4, 10-
triazad tbenm [od flamilene-4(3H ko ath coclate
Example 25 was prepared accoring to the procedureused for the preparaton of
Example 53, substtitine 2-methoxrphery] cathonochlond ate for 2-etlorlhesod
cathonochlovidate to provide the title conponnd . "H HME (400 MHz, DMS OG54 4
784(d, I=18Hz 1HY 7680, 1H), 749-7.55 (m, 1HY 741 (dd, =22 1.9 H=, 1H), 727
(s, 1H), 708714 (m, 1H), 6597(d, T= 82 He, 1H), 6.83-6.85 (1, 2H), 525536 (m, 1H),
4454568 (m, ZH),4 25343535 (m, 1H), 367 (s, 3H), 354 (5, 3HY, 29515, 3H). MS (ESI+)
miz=4%4 1 (M+H)".
Ezxample 55
2-hcroethyd 10-methyl- - method salfored imetleel)y 11 -0m0-10,1 1-dihod vo- 1H-1,4, 10
txzadibensn [od flazilens-4(3H Foath corlate
Example 3 was prepaed acoadine to the procedure used fior the preparation of
Example 55, substtiting 2-4horoethy] cathonochloridate for Z-ethylhe:or] cathorochlond ate
to provide the tifle compoand . 'H NME (400 MHz, DMS Q-8 D00 378004, T= 1.5 He,
1HY 762 (5, 1H), 738 (dd, =85, 1.7Hz, 1H), 7535(d, T=20Hz 1H), 724 (d,T=058 Hg,
1HY 527 1d,T=156H= 1H), 445455 (m, 3H), 4.534-4.539 (m, 1H], 3.99-4. 28 (mn, 3H), 363
(s, 3H), 294 (5, 3H). MS (ES+ ) mi=z 4234 0 (M+H)".
Ezxample 37
4-methorgrpherey]l 10-rme thorl- 7 e thydlsu Hored e thyd)- 11 -0200-10,1 1-dihyd w0-1 H-1,4, 10-
trazad thene [od flamilene-4(3H Foath cocylate
Example 7 was prepared according to the procedureused for the preparatom of
Example 53, substtrting 4-methorgrphery] cathonochlond ate for Z-ethyrlhesod
cathorochloridate to provide the title componnd . "H NME (400 MHz, DMSO-F,D,00 48
7841d, T=18H= 1HL 768, 1H), 7.45-7.56 (m, 1HL, 7.39-7.44 (m, 1H)L, 7.25-7.52 (m,
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1HY, 682 (5, 4H), 5.30-5.33 (m, 1H), 4454 55 (m, ZH), 4.21-4 34 (m, 1H), 370 (5, 3H), 3 66
(5, 3H), 285 (5, 3H). ME (ESI+ ) 'z 424 0 (M+HY".
Example 58
but-2-vre 1wl 1 Oemmethyl- 74 methylsa Mooy Dime thad)-1 1-0m0-10,11 -diteedro-1H-1 4, 10-
triazadibenen [od flazilene-4(3H ko ath corlate
Example 92 was prepared according to the procedure used for the preparation of
Example 53, substtibng but-2-yn-1-7] cathonochlorndate for 2-ethyd hexoyl cathornochlondate
to provide the tifle compoand. 'H NME (400 MHz, DMS Q-T2 §7.80(d, 7= 1.9 He,
1HY, 762 (s, 1H), 733 (dd, =285, 1.9 He, 1H), 751 (d, T= 521 Hz, 1H), 725 (5, 1H), 5.21-
527 (m, 1H), 4 444 55 (m, 4H), 4 134 19 (m, 1H), 3635, 3H), 2235005, 3H), 1 72 (1, T=23
H= 3H). M3 (ESH+) mi=z 4401 (M+H)"
Ezxample 39
3-[44 2 A-difhowpherge ]l 10-metlnl- - methylalfomeDimetleel)- 11 0xo-3.4, 10,11 -
tetrahypdro- 1H-1,4,1 O-trizzad theneo [0, flazalen-3-¢l)propanannd e
Exanple 992
3-(44 2 A-diflmomw phergy Ll 10-metlyl- - methylalformeDimetleelr 11 oxo-3,4,10,11 -
tetralprdro- 1H-1 4, 10-tnazad henzaled, flamil en-3-yl) propanoic acid
Example 22 (375 mg, 0652 nuwol] and hthium hdioiade (23 meg, 3.5 nonol) wem
cortbined inthe noxhire of dicerare (6 ml) and water (2 ml). The reachon mixde wras
stirred at antbient tenperatire for 5 howrs. The reachon mivhie was dilated writharater, the
pH admasted to d by addibon of 1M HCL ard extracted bor ethyd acetate. The orgamie layer
vras washed with satarated aqueos sodmm chlonde, dned swrith anhyd roas s od nn sulfate,
filtered and concertrated to afford the title compound (G585 me, 100%0.
Example 9%
3-(442 4-difmow pherge Ll 10-metlne]l- - methylalformeDimet kel 11 0x0-3,4,10,11 -
tetrahyrdro- 1H-1,4.1 O-trizzad thenen [0, flamalen-3-¢l)prop amannd
Example #7a(31.7 mg, 0.060 nonol), 2-(6-chloro-1Hb erma[d][ 1,2 3 r1a=0l- 1 271k
1.1,53, 3 tetrametlyyliscuronnm hexafhorophosphate(V) (496 me, 0,120 nunol) and
dusopropylethylanane (0.042 ml, 0.240 nonol) wee cambined m dimvethyrlfcemanude (1
mL). To this solitonaras added 050 anomonda in dioxane (0240 mI, 0120 newal). The
reachon mixhite was stired at amblent temperatare for 2 hoas . The reacton nmwchire wras
parbboned with ethyl acetate and water. The crgarie layeraras washed with satarated
aqueois sodmmchlonde tedce, dred with anlordroas sodmm ;alfate, filterad and
corcertrated. The residue was panfied by revers e phase HFLC (C 18, CH CHAarater (10 mbd
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amyormim acetate), 10-100%0) o afford the tifle componnd (18 mg, 57%). '"H HME (400
MH= DMSO-&1d 11910 LHY7230(d, F185He, 1 H) 7885, L H) 734 (5, 1 H1 722
(dd, =524, 1 85H= 1 H1 701 - 717 (m SHI6E6 - 699 (m, 2 H) 6.77 (5, 1 H) 501 (44,
J=R00, 595H=, 1 H1 438 -455(m, 2H1384 (5, SHIZ293 (5,3 H)1 210-220(m, 2H)
127-1880m, 1 H11351 -1.45(m, 1 H) M5 (E3I+) iz 549 (M+Hal™
Exanpls 100
4 4-fhowbenzod]- 10-methy]-7-[ methydsulfond) methyl)-3,4-d ibpedro- 1H-1,4,1 0-
tiazadib ermo [od flamilen 111 0H ) -one
Example 100 was prepared according o the procedute used for the preparaton of
Example 5, substtitine 4-fhiorch ereoy] chlonde for isobmtyryl chioride to provide the title
compound. 'H HME (400 MHz, DMS O-dT,00 8 783 (4, 7= 1 9 Hg, 1H), 7.75 (5, 1H),
T257353(m, 1H),7100(ddd, T= 130, 8.5, 59 Hz, 3H], 6.90-7.05 (m, 3H), 566-5.58 (m,
1HY 433-4.50(m, 2H), 416 (d, T= 162 Hz, 1H), 369 (5, SHL 224 (s, 3H). M2 (EXI+) miz
d4e51 (M+H)".
Example 101
44 5-methoxypropanoyl)-1 bmethyl- 74 methylm Moy lme thyd) -3, 4 dihyd 10-1H-1,4, 10
tazadib erzofed flamilen- 1101 0H)-one
Example 101 was prepared according to the procedure used for the preparation of
Example 5, substtiting S-methosyproparoy] clhlorde for isotatyny] chilorids to provide the
title compound. 'H NME (400 MHz, DMSO-&/De0) & 7.86 (5, 1H), 7.67 (s, 1H), 7.38-7 48
[, JH), 7227 25(m, 1H), 5.48-561 (m, 1H), 4.52(q, T= 14 0 He, 2H), 3.55-4.01 (m, 1H),
354 (5, 3H), 325-3453 (m, 3H), 300 (5, 2H), 29505, 3H), 2.353-2.453 (m, 1H), 1.595-2.02 (m,
1H). MS (ESI+) 'z 4502 (M+HY".
Example 102
441,1'-biphenyd]-4-cah ongd)-1 O-me thyrl- 74 e thorla ool me thod -5, 4- dihod vo- 1H-1.4, 10
tiazadib eremo [od flamilen 111 0H)-one
Example 102 was prepared according to the procedure used for the preparaton of
Example 54, substtitng [1,1'biphernyl}4-cathonyl chloride for isotartyryl chiloride to provide
the title compound. 'H NME (400 MHz, DMSO-Z/T0) 8 7.85(d, 7= 1.2 Hz, 1H), 7.78 (5,
1HY 7.5 d, T= 76 Hg 2H), 7.33-7 46 (m, 4H), 7.29-7.537 (m, 2H), 7.14(d, T =584 Hz, 5H),
67068 (m, 1H), 570-594 (m, 1H), 44204, T=52H=, 2H), 4144 22 (m, 1H), 370 (5,
3HY, 281 (5, 3H). MS (ESI+) mi= 424 0 (M+HY'.
Example 103
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4 S-cyelopertyrlpropanoyl - 10-me thorl- 7 - ([ e thidsulfoned ) methy ] 3,4 -d ibpedro- 1H-1 4,10
tiazadib ermo [od flamilen 111 0H ) -one
Example 103 was prepared according to the pmocedue used for the preparmbon of
Example 54, substtiting S-cyveclopentyrlpropancy] chlonde for isotntyyl chbride, to provide
the title compound. "H NME (400 MHz, DMSO-Z0Tw00 8 7.86 (s, 1H), 7.65 (s, 1H), 7.41
(dd,J =229 20H=z JH), 72305, 1H), 551-559(m, 1H), 4 52(q, T= 136 He, 2H), 355
399 (m, 1H), 36535, 3H), 294 (5, 3H), 1 23-2.10 (m, 2H), 1.15-1.40 (1, H), 0566-0.280 (m,
2H) ME (E5 I+ miz 4622 (M+HY".
Exanple 104
4 2 53-mwethoagrpheryllace tylF 10-methel- - e thed salfoned e theel )y 3,4 -d ibgedro-1 H-
L4, 10-tazad thenmo[cd, flamilen-1 1( 1 0H J-one
Example 104 was prepared according to the procedute used for the preparation of
Example 5, substtiting 24 5-methorprphenyd)acetd chlonde for isobmtyryl chiloride to
provide the itle componnd. 'H HME (400 MHz, DMS O-F4T20) 8 765774 (m, 1H), 7 3%
TAQ (m, HH),7.16-750 (m, 2H], 652624 (m, 2H), 6.04-6 18 (m, 1H), 543551 (m, 1H),
4454568 (m, JH), 358 (s, 3H), 347 (5, 2H), 29505, 4H). M5 (ESI+) miz 4921 (M+H)".
Example 105
10-rme thoel-7-([ e thydsulfoend ) thod )-4- prop oyl 3 4-dibgedro-1H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one
Example 105was prepared according to the procednre used for the preparaton of
Example 54, substtiting propiomy] chlonde for isobuatyryl chkride to provide the title
compound. 'H HME (400 MHz, DMS O-dyT0, 00 8 7.81-7.88 (m, 1H), 7.63-7.69 (m, 1H),
T3-7450m, JH), 722726 (m, 1H), 551-561 (m, 1H), 4520q, T= 15358 He, 2H), 331 553
[, 1H), 3.6830(s, 3H), 29505, 3H), 215 (dq, T= 14 .58, 75 Hz, 1H), 1.64-1.5] (m, 1H], 0.72-
087 (m SH). M2 (ESI+)mf=z400.1 (M+H)"
Exanple 106
10 e thid-4 4 53-methylbutanoyl - 74 e thylan Horelme tlee])-3,4-dihd wo-1 H- 1,4, 10-
triazadib eremo [od flamilen 111 0H ) -one
Example 108 was prepared according o the procednte used for the preparaton of
Example 5, substititing S-metheliatanodd chloride for isobaatymyel chiloride to provide the ttle
corpound. 'H HME (400 MHz, TMSO-d/D000a 7.81-7.88 (m, 1H), 763769 (m, 1H),
TEE747 (m, JH), 722725 (m, 1H), 549-562 (m, 1H), 4 47-4.53 (m, 2H), 3291-399 (m,
1HY, 5363 (5, 3H), 295 (5, 3H), 1.90-2.01 (m, 1H), 1.66-1 &1 (m, 1H), 063069 (m, 3H),
043051 (m, 4H). ME (ESI+)mf=428. 1 (M+H)".
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Example 107
45, 3-dure thyrlbutanod)- 10-metheel- - methylsulfongd imethd -3, 4-dadbgedro-1H-1,4 10
mazadib ermafcd e len 1101 0H-ome
Example 107 was prepared according to the procedute used for the preparation of
Example 5, substtiting 3 35-dirnetloelba tanoyl chlonde for isobuatyryl chioride to provide the
title compound. 'H MME (400 MHz, DBSO-Z/D00 § 7.85 (3, 1H), 765(s, 1H), 74304, T
=8AHg 1H), 7.320(d,T=84 H=, 1H), 723 (5, 1H), 557-564 (m, 1H), 3.87-397 (m, 1H),
45210q, J= 137 Hg, ZH),53.63 (5, 3H), 2.9 (5, 3H), 1 24201 (m, 2H), 063 (5, FH). M
(EST+) miz 442 2 (M+H)".
Example 108
10-methy]-7-[ methylsulfonyd imethyd)-4-(2-phenyl acetyl)y 3.4 -d ibyrdro- 1 H-1 4, 10-
tazadib ereofod flamilern- 1101 0H)-one
Example 102 was prepared according to the procedne used for the preparaton of
Example 5, substtiting 2-plenylacety]l chloride for isobrtyryl chiloride to provide the title
corpound. 'H HME (400 BMHz, DMS O-gD0) 8 765977 (m, 1HY, 7.44 (s, 2H), 7.24-
728 (m, 2H), 719723 (m, 2H), 6 .53-701 (m, 2H), 6,546 62 (m, 1H), 545557 (m, 1H),
445-4.57 (m, ZH),395401 (m, 1H), 358 (s, 3H), 296 (5, 5H). ME (ESI+) miz 4621
(M+HY .
Exanpls 109
4 henmyl-10-methyl- - (me thylaa oyl e ther])-3 4 -dibopd 30-1 H-1,4, 10-
triazadib eremo [od flamilen 111 0H)-one
Example 109 was prepared according o the procedne used for the preparaton of
Example 54, substtiting bermoyl chlonde for isomtyryl chioride to provide the title
compound. 'H HME (400 MHz, DMS O-dT0, 00 8 790796 (m, 1H), 7.82(d, 7= 2.0 Hz,
THY, 775 (5, L1H), 7.20-7.3 (g, ZH), 705718 (m, 2H), 704 (d, T= 74 He, ZH), 6.52-701
[, 1H), 585-587(m, 1H), 441 (d, T=50H= 2H),411-4 21 (m, 1H), 359 (5, 3H), 282 (5,
3H) ME (EEI+) mwz 4420 (M+HY'.
Example 110
44 4-methoxybermoyl)- 10 metherl- 74 e thylaa Honod e thad -5, 4- dihod vo- 1H- 1,4, 10
triazadib ermo [od flamlen 1101 0H ) -one
Example 110was prepared according to the procedute used for the preparation of
Example 5, substtiting 4-methorgrbenmoyl chlonde for isobtymyl ddoride to provide the title
compound. 'H NME (400 MHz, DMSO-4T,00 8 783 (4, 7= 1. 8 He, 1H), 7.75 (s, 1H),
72705, 1H), 714044, T=20,21 Hz, 1H),7.01(d,T=2858H=, 2H),634(d, T=51Hz 1H),
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608(d, =288 He, 2H), 572552 (m, 1H], 4.535-4.49 (m, 2H), 4.12(d,T= 144 H=, 1H),
388(d, J=53He 6H), 2850, 53H). Ms (ESI+) mi= 4781 (M+H)".
Example 111
methyy]l 4 101t boel-7 4 e thodsu oepd e thyd)- 11 -ooe0-10,1 1-dihyd 10-1 H-1 4, 10-
1 azad henwo [od  flamlen-4(SH ¥ wlFd-omobu tancate
Example 111 was prepared according to the procedue used for the preparaton of
Example 54, substhiting metler]l 4-chlom-4-oxobutanoate for isobubyryd chbride, to provde
the title compound. 'H HME (400 MHz, DMEO-/De 00§ 785789 (m, LH), 7.66-7.71 (m,
THY, 742-70.47 (g, 2H), 721-7.25 (1, 1HY), 5.49-558 (m, 1H), 4.47-4.58 (m, 2H), 3.55-4.01
[, 1H), 5.64 (s, 3H), 340-544 (m, 2H), 235105, 3H), 2258249 (m, 2H), 1.84-2.00 (m, 1H].
S (ESI+) miz 458.1 (M+HY .
Example 112
412, 4-difhaorch enzoel} 1 O-method- 7 (methela Mol e tleel)l 3.4 -dithydro-1H-1,4,10-
triazadib eremo [od flamilen 111 0H)-one
Example 112 vwas prepared according to the procedute used for the preparaton of
Example 5, substititing 2 4-difhiombenzoy] chloride for oyl chiloride to proeide the
title comnpound. 'H NME (400 MHz, DMSO-ab/De00 8 7.79 (s, 1H), 7.7 (s, 1H), 7.25-7 38
(r, 1HD, 7.00-2.17 (m, SH), 678695 (m, 2H), 5.74-585(m, 1H),4.55-4 47 (m, ZH), 4.14-
424 (m, 1H),3.67(s, 3H), 221 (5, 3H). M5 (ESl+ ) mu=d454 1 (M+H)".
Example 113
4 2-fhowbenzod]- 10-metly]-7-[ methdsulfond) methyl)- 3, 4-d ibpedro-1H-1,4,1 0-
tiazadib ermo [od flamilen 111 0H ) -one
Example 113 was prepared acoording to the procedne used for the preparation of
Example 54, substtiting 2-fhicrch ermov] chlonde for isobatyryl chioride to provde the title
compound. 'H NME (400 MHz, DMS Q-4 008 7800788 (m, 1H), 7.70(s, 1HY, 7.58-
Ted (m 1H), 7.530-740 (m, 1H), 7177 28 (m, 1H), 6.93-7 14 (m, JH), 5 .55-6 93 (m, ZH),
SE588(m, 1H), 4 26-4 49 (m, 2H), 4.12-4 25 (m, 1H), 3625, 3H), 277 (5, 3H). M
(EST+) mi= 4860 (M+H)".
Exanple 114
4 1-naphthoywly 10-mether]-7-( e thybulfonedjmet bee T 5,4 -dibgedro- 1H-1,4,10-
tazadib erzofed flamilen- 1101 0H)-one
Example 114 was prepared according to the procedute used for the preparation of
Example 54, substtiting 1-naphthoyd chlorde for isobatyry] chloride to provide the title
compound. 'H NME (400 MHz, DMS O-4T0,00 8 774781 (m, 1H), 766-7.73 (m, 1H),
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Ta0-767 (m, 1H), 752-7 80 (m, 2H), 738749 (m, 2H), 7.16-7.32 (m, 2H), 6 24707 (m,
2HY, 6.84-652 (m, 1H), 585-6.00 (m, 1H), 4.53-4.6] (m, 1HY 4.20-4.30 (1, 2H), 362 (5,
SHY), 2.539-2778 (m, SH). M3 (ESI+) mi=z 4921 (BM+H)".
Example 115
d-[eyelopropanecathory ) 1 O-methad- - (methyla Mo limetlee])-3 4-dihod io-1H-1,4,10-
tiazadib eremo [od flamilen 111 0H)-one
Example 115was prepared according to the procedure used for the preparaton of
Example 5, substtiting cyvclopmoparecarhonyl chlonde for kool chiloride to provide the
title compound. 'H MME (400 MHz, DMS CO-£0T,00 8 7.83-7.91 (m, 1HY, 7.63-7.71 (m,
THY, 7.33-7.47 (o, 2H), 718-7.27 (m, 1HY, 5.53-5.66 (m, 1HY, 4.44-4.6] (m, 2H), 53.89-4.05
[, 1H), 564 (s, 3H), 296 (5, 3H), 1 21-1.98 (m, 1H), 1.15-1.532 (m, 1HY, 1.04-1.15 (m, 2H],
055-08a(m 1H). MS(ESI+)miz412.1 (M+H)".
Exanple 115
1 O-methyrl- 74 me thylma lfonnd e thd )-4-(5-phendpropanoy] -3 4 -dibyedro-1H-1,4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
Example 118 was prepared acoording to the procedne used for the preparation of
Example 54, substtiting S-phenylpropanoy] chlonde for isottyryl chiloride to provide the title
corpound. 'H HME (400 MHz, DMS O-&5/T00048 78304, T= 0.6 He, 1H), 7.59 (5, 1H),
74004, T=95H= 1HL 751 (d, T=85H= 1H), 725 (5, 1H), 6.57-7.06 (m, 3H), &. 78524
[, ZH), 5.51-5683(m, 1H), 4.51 (q, T= 13.2 Hz, 2H), 3.82-4.01 (m, 1H), 3.65 (5, 3H), 2.53
(s, 3H), 261t T=78 Hg, JH), 2.33-2.43 (m, 1H), 2.02-2.14 (m, 1H). M3 (ESI+)miz 476 .2
(M+HY.
Example 117
2442 4-dith cvophenyd)- 10-methyl- 7- (e thdsulfonydime thyd)- 11 -0wo-35,4,10,11 -
tettahyd0-1H-1,4, 10-triazadib ereo[ed, flam len- 3 methylis cond oline- 1, 53-dione
Example 124 (0.4 z, 0902 newol) and 241, 5-dicecctsoind olin- 2wl acetald e lorde
(0625 z, 361 nunol)were combined m tetralredrofiran (2 02 ml ) wder mbogen | cooled to
0*C and treated droparise with 1M titarmsm(IV) chlonde in dichlorormethane (341 mL, 361
nurol) to give an opaque ©d sohibon. The solibonaras strred for 72 hours at ambient
tertperatire and partitioned b etareen ethyl acetate and water. The orzarmec layer wras washed
with s atarated aqueous sodnm chlonde, dried over anloedrons sodmm s lfate, filtered and
concertrated. Purificationb v clromateg raphy (s1hea gel, 0.5-5% methanol in
dicHommethane) afforded the title conpound as a yellow poarder(0.45 g, 81%). 'H HME
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(SO0 MH= DMSO-G16 11,7204, T= 1853 H=, 1H), 79504, = 1.55 He, 1H), 751 - 756 (m,
4HY, 70 (s, 1H), 724 -735300(m, 1H), 721(dd, T= 524, 1. 853 He, 1H), 7.08- 715 (m, 1H)
69 -T05(m, 1HL6% d,J=244H= 1 HL, 652 (d,T=824 Hz, 1H), 544 (dd, T= 252,
5534 He, 1H)L 451 -4 .56 (m, 1H), 4.44 - 448 (m, 1H), 387044, T= 15328, 554 H=, 1H],
3p6(s, 3H), 352044, 7= 15.28, 10,22 H=, 1H), 2.98 (5, SH). M2 (ESI+) miz 615 (M+H) .
Example 112
3-(44 2 A-diflmow phergell 10-metll- - methylalfomeDimetloel 11 oxo-3,4,10,11 -
tetralgrdro- 1H-1 4, 10-triazad heneo[ed, flamalen-3-71)-H-methyl propananad e
Example 112 was prepared according to the procedute used for the preparation of
Example 550, substbiting methanarmne for anenorua. Panficatonby wewerse phase HFLC
(C18, CH:CHArater (10 mbd anunormim acetate], X0-100%%) aftrded the title commpound (22
mg, 68%:). 'H HME (400 MH=, DMS -4 4 11900, 7=1 22 H=, 1 H)752(d, /=183 Hg 1
H1 727 (q, /=442H= 1 H) 768, 1 H) 722 (dd, =824, 1 &5H=z, 1 H1702- 7.12(m, 3 H)
687 -7 (m, 2H) 500 (dd, /=2.00,595H=, 1 H143353- 458 (m, 2 H) 364 (5, 3 H) 255 (5,
SHY 2550, =4 58 Hs SHIZ207 -2 82 (m, 2H) 183 -200(m, 1 H1131-1.48(m, 1 H).
S (ESI+) miz 563 (M+Ha)".
Example 119
3-(44 2 A-difhow pheroe ]l 10-metlnl- - methylaalfomeDimetleel)- 11 0xo-3.4,10,11 -
tetralyrdo-1H-1,4, 10-4na=adib ereo [ed flam len- 3w H H-d e thylpro pananude
Example 119 was prepared according to the procednte used for the preparaton of
Example 55h, mabstititing dimetlorlanine for anmmonia. Panfication by reverse phase HPLC
(218, CH:CHAsrater (10 mb] anurormim acetate], 20-100%) affomed the title compound (24
mg, 72%4). "H HME (400 MHz, DMS Cod d 11890, 1 H) 785 (4, /=1 55 He, 1 H) 765 (5,
I1HY 722 0dd, =224, 214 He, 1 H17153- 7.0 (m, 1 HY 711 (5, 1 H) 702 - 7.100m, 1 H)
69704, =E24 He, 1 H1 a8 -896m, 1 H1503-5120(m, 1 H) 437 - 457 (m, 2 H)1 364
(5, 3H1I224 (5, 3H) 2875 3H) 22800, 3 H) 228 - 246 (m, 2H1185-195(m, 1 H) 1.57
- 152 (m, 1 HY. ME (ESI+) 'z 577 (M+Ha)".
Exanple 120
402, 4-dithacvopherwel)-1 D-rve thadd- 74 e thyelsa Hoere e thyd 1-5-(5-morpho i no -5-
cropropylF3d-dibrdro-1H-1 4, 10-azadib ereo[cd fam e 1101 0H1-one
Example 120was prepared according to the procedute used for the preparation of
Example 950, mbsttutng nmorpholive for annroma. Parificat onby reverse phase HFLC
(218, CH:CHArater (10 mb anuenormim acetate], X0-100%%) afftmrded the tifle compound (22
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mg, 78%:). 'H HME (500 MHz, DMS O-d0 8 11890, 1 H) 783 (d, /=1 83Hz, 1 H) 768 (5,
THY 722 0dd, =824, 1853 H, 1 HI705- 216 (m, 2 H) 699 (d, /=824 He 1H16E2-63
(m, IH) 50280t =7685Hs 1 H14.37- 457 (m, 2H) 584 (5, 5H) 337 -355(m EH1 254
(5, 3H1IZ240-248(m, I H1 229 - 239 (m 1 H11584-1%(m 1 H1 138 -1.55(m, 1 H).
S (ESI+) miz 619 (M+Ha)".
Example 121
3-(442 A-difhow pheroy ]l 10-metl]l- - methylalfomeDimetloel)- 11 0x0-3,4,10,11 -
tetralpedro-1H-1,4, 10-mazadib enzaled, flam len-53-v1)-H o te tahod wo- ZH- prran-4 -
vlipropananude
Example 121 was prepared acoording to the procedne used for the preparation of
Example 5950, substbiting tetahd 1o- 2H-prran-d-amine for anmmoma. Purificatonby mevese
phase HFLC (iC 18, CH,CHAsrater (10 mb] anononmm acetate’], 20-100%) afforded the title
compamd (28 mg, 7600, 'H HME (400 MHz, DMSO-4)4 119005, 1 H) 786 (4, =763
H= 1 H1722(d, =185 He, 1 H1 78805, 1 H)7220(dd, =024, 1853 H= 1 H) 7.0 -7.13
[, SH)EET- 658 (m, 2 H) 5001044, /=216 580 Heg 1 H14.536- 457 (m, 2 H1 3.70-325
(m, SHIS A (s, SHIZ2930, 3Ha21a0t, =7 17THe 2 H1189-200(m, 1 H11.58-1.73
[y, 2HI1.27- 145 (m, 3 H). M5 (EST+) mi= 653 (M +Ha)".
Example 122
3-[44 2 A-difhowpherge ]l 10-metlnl- - methylalfomeDimetleel)- 11 0xo-3.4, 10,11 -
tetralredro-1H- 1,4, 1 0-tiazad thenzo[ed, flamilen-3-71) -H'-me thyd-H'-plendpropanelydramd e
Example 1223 was prepared according to the procednre used for the preparaton of
Example 950, mbsttutng 1-methyl-1-plenylhdmere for amunora, Panficatonb v reverse
phase HFLC (i218, CH,CHArrater (10 b anononnm acetate’], 30-100%) afforded the title
cormpoand (20 me, 554, '"H HME (500 MHz, DMSO-£148 118504, =183 Hz, 1 H) 9.95
(s, VHI7E5(d, =185 Hsg 1HI 7. W05, 1HY7250(dd, =824, 1253 H=, 1 H) 7.153-71%(m,
SH1 a5 -T712(m SHI6ES -6 (m, 1 Hl1 664 - 675 (m S HI505(dd, =855 6.10 He,
IH1432 -456(m, 2HI385(5, SHIS305(5, 3 H1 293 (5, 3H) 222-232(m, 2H) 1 2 -
201 (m 1 H)1.43- 1.5 (m, 1 H). M5 (ES I+) mi= 654 (M+Ha)".
Exanple 123
H-benzd-3-(4-02,4-difhomw phereely 1 OFre thod- 7-((me thorloan Boreelime theelF 1 1-c0e0-35,4,10,1 1-
tetrahydro- 1H-1,4, 1 O-triazad thenen [0, flamilen-3-yl)propananod e
Example 123 was prepared according to the procedute used for the preparation of
Example 550, substbiting pherlvethanannne for anonontia. Punficatonby weverse phase
HPLC (C18, CHCHAarater (10 b anononmm acetate], 30-100757 afford ed the title
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compamd (26 mg, 7000, 'H HME (400 MHz, DMSO-404 119104, /=214 Hz, 1 H) 3.3
(t/=5%Hz lH)7830d, =185 Hg 1 H) 782805, 1HI 7 .27- 1353 (m, 2H) 712 -T25(m,
4H) 02 -T11(m 3HI6S7(d, =755 He 1 H1 681 -6592(m, 1 H) 502 (44, /=500, 585
Hz, 1 H1438-4.57(m, 2H)4 25(d, =580Hz, 2 H) 364 (5, 3H) 255 (5, 3H) 22511,
JIAERH= 2HI1191 - 2.0 (m, 1 H) 1.35- 1.56(m, 1 H). ME (ES+) mi= 6539 (M+Ha)"
Exanpls 124
3-(442 A-difhow pheroy ]l 10-metl]l- - methylalfomeDimetloel)- 11 0x0-3,4,10,11 -
tettahydio-1H-1,4, 10-tmazadib ereo [od famlen 371 HA 1,1 diccidatetrabyd rothiop here 3-
vlipropananude
Example 124 was prepared acoording to the procedne used for the preparation of
Example 5950, substbiting F-anonotetralprdrotlnophens 1,1-diosade for anmmoma. Parfication
by reverse phase HFLC (C18, CH,CHArater (10 mb anononnom acetate), 200 10082
affrrded the title componnd (27 me, 70%). 'H NME (400 MHz, DMS 0408 119205, 1 H)
2310dd, =671, 366 H= 1 HY) 78S (5, 1 H1 762805, 1 H17.22(dd, =824, 1 23 H=, 1 H)
T01-715(m, 3 H168E -698(m 2H14585-505(m, 1 H1 438 - 455 (m 3H)SA4 (5,3
H1533-344 m, 1 H13253-329(m 1 HI3.06-318 (m, 1 H1 253535, 3 H) 278 -2592 (m,
THY 227 -2400m, 1 H1214- 224 (m, 2H) 1.87 - 205(m, 2H11357- 1.51 (m, 1 H). M3
(ESI+) miz 667 (M+Ha)"
Exanple 125
tert-buatrl 44534 4-( 2 4-d th ceophenyd -1 D-methyrl- 74 e thdsn osud e thod)- 11-oc00-
34,10,1 1-tebahyd ;-1 H-1 4, 10-t1azadib er=a [od fam len-3- vl ipmo panoy ] piperazime- 1-
cath oxvlate
Example 125w as prepared acoording to the procedne used for the preparation of
Example 5950, substbiting tert-butyl piperazire-l-cath cooylate for ammora. Parnficatonbyr
reverse phase HPLC (C18, CHC Masrater (10 mbl anmmormim acetate, 30-100%] afforded
the title compoand (46 me, 7494, "H MME (400 MHz, DMSO-4£148 11 89(4, /=1.53 Hg 1
H1753(d,/=1853H= 1 H) 7680, 1 H1 7.5 dd, ~=8.24,1 55H=, 1 H1711-7219(m, 2 H)
T053-7T1l(m 1H16% d, /=824 H=, 1 H1627-595(m, 1 H) 502 (t, =763 Hz, 1 H)
4539 -4 55 (m 2H15364 5, 3H)1 338 - 344 (m 2 H1 324 -3 30 (m, 6 H) 2595 (5, SH)1 252
246 (m, 2H1 184 -1598(m 1 Hi1453-1.52(m, 1 H) 1.40 (5, 3 H). M3 (ESI+) m'z 636
(M+HY .
Example 126
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tert-buatrl 44534 4-( 2 4-d th ceophenyd -1 D-methyrl- 74 e thdsn osud e thod)- 11-oc00-
34,101 1-tetahydio-1H-1,4, 10-tma=adib ereo [od e len-53-vlipropananad o ppend ine- 1-
cath merylate
Example 126 was prepared according to the procedute used for the preparation of
Example 950, substbiting tert-butyl 4-amiropapendine- 1-carboorlate for anmnoma
Punfication by reverse phase HPLC (C1E, CH:CHAsrater (10 mbl arrvormm acetate], J0-
100%5) afforded the title compound (48 mg, 75%0). "H HME (400 MHz, DMS 049§ 1191
(d, =244 He 1 H) 780 -2.850(m 2H) 768 (5, L H) 72204, /=224, 1253 He 1 H) 702 -
7153 (m SH)Ie 8- 658 (m, 2H) 500044, /=216, 610 He, 1 H1 4.4 - 455 (m, 2 H) 3.76 -
JEa(m 2HIZAE-3 5 m I H 364, 3H1255 (5, SHI2.75- 288 (m, 2 H1 21511,
JI2H=z 2HI188-199(m 1 H) 16l -1.75m 2H1134-148(m I0H)1.11-1.27
(m, 2 H). M2 (ESI+) mz 732 (M+Ma)"
Exanple 127
4 d-chlowphenylFH-ethyl- 1 -methyd- 11 -0x0-3,4,10,11 tetralnedro-1H-1.4,10-
tnazadib ermofed e lene-2-cath o anude
Exanmple 127a
Z-bromo-N-(4-chlorophenylanilive
Example 127awas prepared according to the procedure used for the preparmtion of
Example 55h, smabsttutng Hhromoanilive for Exranple 58z, to provide the title compound.
Exanple 127h
ethyl 1 -bereyl-4-(24 [ 4-chlowpherylanun iphend)-6-me thyl- T-oeco-6,7-d opdro-1 H-
pyrrolo[25-clpymdine-2-carboxylate
Example 127 was prepatred according to the procedure used for the preparation of
Example 5, substtiting Example 1274 for Exanple S, and Example 55f for Example 1£
respectively, to provide the ttle cormpound.
Exanple 127
ethyl 4-(2-[ 4-chloropheryllanune) pherylFe-methyl-T-0z0-6, -dihd 1o- TH-pyrvalo [2,5-
¢ pyudire- 2-cah conylate
Example 127z was prepared accoring o the procedure used for the prepamtion of
Example 58], substtating Example 120 for Example 581 to provide the title compound.
Exanple 1274
etly] 4-(4-chlorophenyll- 10-metlyl-11 0x0-5,4,10,1 1-tetrabnedro- 1H-1,4 10
triazal henzolod flamlene-2-cathogrlate
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Example 127 was prepared according to the procedure used for the preparatiom of
Example 28k, smabsttatng Exanple 127 for Example 58], to provide the title cornpound.
Exanple 127
&4 d-chlowphenylFH-ethyd- 1 Fmethyl-11-0x0-3,4,10,11 tetralyrdro- 1 H-1.4,10-
tnazadibermo[od, e lene-2-cath o annd e
& ruwtare of Example 1274 (1530 me, 0 346 nenol) and ethananune (255 i ethanal
wihart) (5 mL, 0532 nonol)was sealed and heated at 78 *C for 2 days. The reachon muchare
vras cooled to ambiert termperatire and concerdrated. The residue was panfied by wvese
phase HFLC (218, CH,CH Aarater (0.1% TFA), 0-100%4% gradient) to g1ve the ttle compound
(1% mg, 0.042 nemol, 1205 %4 wield) as pale solid. '"H HME (400 MHz, CDCL):8 12.57 (5,
1HY 850 (5, 1H), 768 (d, F=42Hz, 1H), 745 (m, 3H), 727 (m, 1H), 65204, F=8.2Hz,
2HL6da0d, Ff=23He 2H),615(d, F= 155 Hs, 1H), 4 53 (m, 1H), 376 (5, 3H), 3.58 (m,
2H), 132 (m, 3H). MS (ESI+) mi= 433 .0 (M+HY”
Example 122
B-(44 2 A-difmoro phergrll 10-metll- - methylaalfomeDimetloel 11 oxo-3,4,10,11 -
tetrahydro-1H-1,4, 1 -tHazadibermo [od flam len- 3-vlhesor] acetate
T-omoheptyl acetate (0,155 g, 0.902 nonol) and Example 124 (0.1 g, 0225 numol)
vwere cortbined i tetraloedrofiran (2255 ml urder rmbrogen at 5 °C, and teated dropoarise
with 1 B ttannr] V) chloride in dichlomaethane (0676 ml, 06768 noncl) to afford adeep
red reacton nxhire. The reacton mixirewas strred at ambient tenperatare for 12 hors
and parbtoned betareen ethyl acetate and water. The orzarme layer wras washed with s atorated
aqueos sodmmchlonde, dned over anhpdious sodmm sulfate, filtered and concentrated .
Puanfication by chiomatography (silica zel 0.5-4% methanol in dichloromethane) afiorded
the tifle compound (0,108 g, 8064, 'H NME (500 MHz, DMSO-d06 1185 (s, 1H), 7.54 (5,
1HY 767 (5, 1H), 75 0d,T=T7T95H=, 1H)L 7130, 1HL 7.8 -7 10(m, 1H),698(d, T=
7953 Hz 1H)L, 68404, J= 549 H=, 2H), 5000t J= 6.5 H=, 1H), 4 40 -4 55 (m, JH), 3.52
(tIT=65He dH) 3645 3H) 2925, 3H), 1.9 (5, 3H), 1.09 - 1.7 (m, 10H). M3 (ESI+)
miz= 592 (M+H).
Example 129
34 aninoene thyl -4 4 2 4-d it crophend - 10-methyr]- 7 - (U e thydsul fomad e thyl)- 3,4-d iboedvo-
1H-1,4.104nazadih ereofed flamlen 110 10H ) -one
Example 1170045 £, 0.7532 nurel] ard byedramme lopdrate (0,755 £, 14.64 nonol)
vere cortbined m ethanol (1484 ml) and strred at refhix for 2 hours. The solnbonaras
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allorared to cool to anbiernt ternperatize ard the wsulting winte solid was mrmoved by
filbration, The fltate was corcentrated to aresidue, Parification of the residue by reverse
phase HPFLC (C 18, CHSCH/1 0] armumormim acetate inwrater, 10-1008 zradient) affoeded
the tifle compound (0280 mg, 30%). 'H NME (500 MHs, DMSO-45 6 11.84 (5, 1H), 7.52
(d, =185 Hz 1H), 76705, IH), 724 - 730 (m, 1H), 7.22(d4d, T= 809,158 H=, 1H), 7.15
(s, 1H), 700 -7.06 (m, 2H), 6,89 - 695 (m, 1H),502(dd, T= 824, 64l He, 1H), 4 .41 - 4.55
(e, ZHY, 384 (s, 3H), 357 (5, IH), 294 (5, 3H), 269044, 7= 12.57, 870 H=, 1H), 245044, T
= 12597, 6.6 He, 1H). M5 (E5I+) miz 485 (M+H)"
Example 130
N d-( 2, 4-difh crophenyd) - 10-metler]- 74 me thydsulford Ime thyd)- 11 -0200-3,4, 10,11 -
tetahydro-1H-1.4, 1 - mazadib ereo [od flam len-3-
Wirme thyd)anono)( dirme thyrlanano)me thydene - H-methyr e thanarmirm m
Example 129 (0,03 g, 0.052 nuwol]l, N[ 442 4 difhacrophenyd)- 10-metlel-7-
([ mettyla o limetler])-1 1-oxo-5,4,1 0,1 1-tebahyd wo- 1H- 14, 1 Hna=adib evea [od £lamalen
S-vlLimetlerl)annno)id ive thylanine inetlylere )-H- e thylme thananonoon (HC T, 0.0535 g,
00E0 nenol) and H-etherl-H -1sopropdpopan-2-anine (0052 ml, 0186 numollwere
corbined in DMF (0619 mL). To the mixtarewas added acetic acid (1063 p L, 0.135 mumol)
and the mivhiw was stred for 1 hoar amd partitioned betareen etlor]l acetate and wrater. The
orgare layer was washed with satarsted aquecus sodmm chlonde, dried cver anhydrons
sodmm s lfate filtered md concentrated. Parificabonb v reves e phase HPLC (C 18,
CH:CHM 1% TFA inwrater, 10-100% gradient) affceded the title conpoand & a
trifliomacetate salt (0.05 g, 78540, 'H HME (500 MHs, PYRIDINE-S,) 6 15.11 (5, 1H), 954
(s, IH), 808 (d, T= 147 Hz, 1H), 7.61 (5, 1H), 756 (5, 1H), 7.45-7.49 (m, ZH), 7.200(d,T =
207 He 1H)L, 682-6289(m 1H)L, 6.7 - 679 (m, 1H), 525-600(m, 1H), 4655, 2H),373
(dd,J=1342,8.71 He, 1H), 3581 (5,3H), 3.57(dd, T= 15342, 6 33 H=, 1H), 3.08 (5, 3H),
27705, 12H). S (ES I+) i 583 (M)
Example 131
4-(2 A-difhorwophererl)y 1 e thod- 7-((me thyr L Boree e thor L 54 3-0200-34 pipetasin-1 -
Wipropylr3d4-ditpedro-1H-1 4, 10-mazad henzaed, flamilen- 11 1 0H 1one
To a nwrtare of Example 125 (40 me, 0057 nenol) in dichloroenethane (1.5 ml ) wr as

added tifhicroacetic acid (050 mil, &5 noenol). The reachon mishie was shrred at ambient
tertperature for 30 numtes ard corcentated. To the residuewas added wrater, the pHoaras
adpisted to 7 by addibon of s ahirated aqueons sodmmbicab onate, ard the nocbare wras
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somcated for 5 mimtes, filtered , washed withwater, and dried to provide the title conpoand
(18 mg, 53%). 'H HME (500 MHz, DMSO-4) 5 118905, 1 H) 728304, /=1.23 Hz, 1 H)
R8s, 1 H) 722044, =824, 185 Hs 1 H)Y 7.05- 718 (m 3 Hia87(4, =755 Hg 1 H)
6E7-65(m, 1 HI508 it =7T653H= 1 H1439 -460(m 2 H1384 (5,3 H1318-325(m,
2HY 28 (5,3 H) 255 -2681 (m 4 H1227-246(m SH)185- 194 (m 1 H1138-1.57
(m, 1 H). ME (ESI+) muz 556 (M+H) "
Example 132
3-(44 2 A-diflmow phergell 10-metll- - methylalfomeDimetloel 11 oxo-3,4,10,11 -
tetralgrdro- 1H-1 4,10-masad hen=zo[ed flamilen-3-71)-H-{ mpend in- 4 ¢l prop ananod e
To a nixtore of Example 125 (42 me, 0059 nenol) in dichloromethane (1.5 ml) was
added tifhicroacetic acid (0.50 ml, 65 nenol). The reachon mixbite was strred at ambient
terperature for 30 nomites and corcentrated. The msiduewas parified by reverse phase
HPLC (C18, CH CHiarater (10 b anenommm acetate], 20-100°%% srad iert) to provide the
title compound (15 mg, 4295, 'H HME (400 MH=, DMSO-4) 8 7.77 - 786 (m, 2 H) 788 (5,
TH) 722 0dd, /=224, 1853 H=, 1 H1701 - 715 (m, 3 H) 685 - 659 (m, 2H) 5001dd,
=918 610H=s 1 H1438 -456(m 2HI357-367 (m 4H) 3379 - 352 (m, 1 H) 250 -
299 (m SHIZ2A5] - 258 (m, 2H) 2150, =01T7THz 2H) 189 - 157 (m 1 H) 1 82- 172
[, 2H11.365-146(m, 1 H)1.20-135(m, 2 H). M2 (ESI+) mf=610 (M+H)".
Exanple 133
4-(44 2 A-difhowpheroy ]l 10-metll- - methylalfomeDimetloel)- 11 0x0-3,4,10,11 -
tetralpedro-1H-1 4, 10-tazd henza[ed, flamilen-3-w b tare- 1, 2-diy] diacetate
S0xopentane- 1,2-d17l diacetate (0,182 g, 0202 rumol) and Exangple 124 (0.1 g,
0225 nonol) were combined in tettahypd iofiran (2.2 ml) under nitozen at 5°C, and treated
dioparisewith 1 M ttannIW] chlonde in tolens (0676 mL, 0678 nunol). The reaction
micate was shred atamblert termperatare for 18 hours and pahibiored betareen ethyr]l acetate
and wrater. The orgame layer was was hed with s arated aqueous sodnum chlorde, dred over
anbredrons sodnm sulfate, filtered mnd corncerntrated. Parificaton by reverse phase HFLC
(C18, CH:CHML1 % TFA mwater, 10-100 % zradiert) affceded the title corpoand (0058 g,
26 %), '"H HME (400 MHz, DM3O-F0 6 11.87 (5, 1H), 7.83 - 787 (m, 1H), 769 (5, 1H),
T22-T8(m, 1HL 6.9 - 718 (m, 3H), 662 - 687 (m, 2H), 501 i, T=6.71 Hzg, 1H), 4.75 -
492 (m, 1H), 4 .40 - 4. 56 (m, 2H), 3.85-4 08 (m, 2H), 364 (s, SH), 292 (5, 3H), 1 3515,
3HY 188 (5, 3H), 1.30 - 1.79 (m, 4H). M2 (EST7) mifz a8 (M+H)
Exanple 134
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methyl 5442 4-difh crophenyd)- 10-metboel- 74 (e thydsn onod e thad)- 11 oxo-3.4,10,1 1-
tetrahodro-1H-1,4, 1 - mazad theremo [od flamilen-3-v]) pertanoate
Metly] &-corohecanoate (0,130 g, 0,902 ronal) and Exanple 124 (0.1 2, 0,225 nencl)
vare conbired n tetralpedrofizan (23 mlunder mubrogen at 5°C, and beated doparisewrith
I M titarm(IV) chloride (0676 L, 0676 mmol) in dichlommethane . The reaction mixhive
vras shrred atambient ternperatare for 18 hours ard partihoned betareen etlor] acetate and
water. The crzanic layerwras washed with sabirated aqueons sodmm chlonde, dned cover
anbredrons sodpam sulfate, filtered mnd corcerntrated. Parificatonb v reverse phase HFLC
(218, CHCHMLL % TFA mowrater, 10-100 %% zradiemd) afforded the title conpoand (0.069 g,
54 %), '"H HME (400 MHz, DMSO-F,)6 1184 (4, T= 185 H=, 1H), 78504, T=1.55Hz,
1HY 7628 (5, 1H), 724 (dd, T=2824, 1 25 H=, 1H), 71304, T= 2 44 H=, 1H), 703-7.11 (1,
IHL 6928 (d, T=824He, 1H), 676 - 655 (m, ZH), 4.990t, T= 752 H=, 1H), 4 42 - 455 (m,
2HY 384 (5, 3H), 3.5 (5, 3H), 25205, 3H), 2.190(t, T= 671 Hz, 2H), 1 21 - 1 & (m, 6H).
MS (ESI7) iz 570 (M+H)".
Example 135
text-buatyd [2-(00 42 4-d it crophenyl)- 10-metlyl- 74 [ methylsulford e thad) - 11 -0xo-
3,4,10.11 detraloedro-1H- 1,4 1 O-triazadibenzo[ed, flamilen-3-wAme thyl) anono) - 2-
ceroethyl)cath amate
24 Tert-butozgrcath covd laruno)acetie acid (0022 z,0.124 nonol ], H-ethyl-H-
sopropylpropar: 2-arone (0032 mwl, 0125 nonol) and 24 8-chloro-1H-
bermo[d][],2 3tnamnl-1-%1F 11,5 5 tetrametlylisouronnm hexafhicrophosphateV) (HETT,
0028 g, 0.068 mmol)wer combined in N H-dimethylfornmanade (0619 ml) and stred at
arblent temperabare for 15 nowates. To this solbonwras added dwoparise a sahtion of
Example 129 (003 g, 0.062 nuol) dissolved in M N -dimethylitrmanode (0619 ml). The
reachon mixhie was strred for 2 hois at anbient termperahire and parbhoned betareen athyl
acetate and water. The orzamic layer was was hed writh satorated aqueons sodnm chlonde,
dred over anlrrd s sodmm s lfae, fltered and concentrated . Purification by 1everse phase
HPLC (218, CHOHADmB anwmormm acetate in wrater, 10-100 %% z1adient) aflorded the
title componnd (0.02 g, 50%0. 'H NME (400 MHz, DMSO-d0 6 1195 (s, 1H)L 782 (m, 1H),
T810(d, T= 155 Hg, 1H), 7.69 (s, 1H), 7533 - 746 (m, 1H), 7200(dd, T= 224, 1 85 H=, 1H),
71205, 1H),695-709(m, 4H), 5.200(dd, T=233, 6 26 Hz, 1H), 439 -4 55 (m, 2H), 3.65
(s, 3H),353(d, T= 610 Hz, 2H), 2.92 (5, 3H), 282 - 291 (m, 2H], 248 - 2.51 (m, SH). M3
(EST) mi= &40 (B+HY.
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Example 135
42 4 dfhcrophernyd)-3-(6-hyd rocorhesd)- 10-methorl- 7 [ e thod salfonsd e thedd)- 3,4
dilprdro-1H-1,4, 10-tnazadib ermofed famlen 1101 OH)-one
The product from Exampls 128 (0.08 g, 0.1534 nmumol] ard hittmm hydmzade
monchydate (0.056 2z, 1.339 nunollwrere conbined in tetralod mofiram (17785 ml e ater
(0252 ml) ard the weachon norchire was strred for 2 howrs at 507 C. The reaction mixhare
vwas cooled to ambiert temperabire and partitioned b etareen ethyl acetate and water ard the
pHwras adpasted to 7 bwcarwfil addibon of aquecus 1 M HCL The orzame layer wras was hed
vwith s atarated aqueos sodpnn chloride, dried over anlyrdrons sodmm sulfate, fltered and
concertrated. Parificationb v reverse phase HPLC (C 18, CHLCHO. 1 %46 TFA inwater, 10-100
% gradient) afforded the title componnd (005 g, 67 %), 'H HME (400 MHz, DMS O-45) 6
115855, 1H), 7.84(d,T=1.85H=, 1H), 767 (5, 1H), 75 (dd, T=809, 1 98 H=, 1H), 712
(d, T=244 Hz, 1H), 7.03- 710 (m, 1H), 69804, T =224 Hz, 1H), 675 - 6.8% (m, 2H], 500
(Lt I=717Hz 1H), 441 -4 (m, 2H), 432 (1, J= 656 He, 1H),3.64 (5, SH), 3351 (t, T =
656 He, 2H), 29205, 3HY 1.20- 167 (m, 10H). M5 (EST+) méz 556 (M+H)".
Example 137
H-[14-(2 4-dithomwphereell 1 rethyd-7-[(metlylsal foryel inetloel)y 1 1-coco-5,4,10,11-
tetrahydro- 1H-1,4, 1 O-azadiberes [od flamlen S-ylinetloelbereamide
The product fiom Example 1297003 £, 0.0682 o], H-ethyl-H-isopropylpmopan-2-
armre (0,216 ml, 1 252 nenol) ard bermoyd chlonde (0055 wl, 0.510 nencl) wee
corbined in M M-dunethyliormannde (1 238 ml] and heated at 30 °C for 2 hours, The
reachon mixhite was cooled to anbiert temperabare and partitioned beterean ethyl acetate
and wrater. The orgame layer was was hed with s abnrated aquecus s odnam chlonde, dred ower
ankoyrdroas sodnm salfate, filtered and concertrated. Parificatonb v reverse phase HFLC
(C18, CHCHM % TFA mwater, 10-100 %% zralient] affoeded the title conpoand (0025,
&3 %), '"H HME (400 MHz, DMS 0406 11,88 (4, T = 244 He, 1H), 2550, T = 549 Hz,
1HY 784 (d,T=183Hzs 1H), 781 (5, 1H)L, 2.790,T=1.553H=, 1H), 7725, 1H), 7.44 -
756 (m 4H),7.21(dd,T=58.24, 1. 853 He, 1H), 702 - 712 (m ZH),659(d, T =275 H=,
IHL 6594 (d,T=5824 He, 1H), 542(dd, =261, 554 Hz, 1H), 4.40- 4.55 (m, 2H), 3.661(5,
SHY 258 - 306 (m, ZH), 224 (5, SH). M3 (ESI+] m/z 583 (M+H)"
Exanple 132
1-({ 442 4-d it coophenyd)- 10-methor]l- - e thsulfonyd e thod) - 11 -00-3,4,10,11 -
tetahydro-1H-1,4, 1 - mazadib ereo [od  flam len- 3¢ Dimethyl)-S-plenyhiea
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The product fiom Example 1297003 £, 0.0682 o], H-ethyl-H-isopropylpmopan-2-
armre (0.054 mL, 0.510 nencl) ard phenyl socyanate (6,77 pL, 0062 nonel) were conb med
in tebralpedrofizmn (1 238 ml) and stred for 30 nomtes at awbient terperatie. The
reachon mixhite was concentrated and the residue was panfled by wvers e phase HFLC (C 12,
CH:CHM.1 % TFA mwater, 10100 %% gradient] to affoed the title cornpound (0021 g, 56
). "H NME (400 MH=, DM2O-4)6 119604, 7= 244 He, 1H), 871 (5, 1H), 78504, T=
1553 He 1HY 77205, 1H)L 74104, T=783 He, 2H), 717 -7 288 (m, 4H ), 71501, =275
H=, 1H), 703-7.11 (m, 2H), 688 - 658 (m, 2H), 6,120t T=565H=, 1H), 5250t =748
H= 1H), 442 -4 56 (m, 2H), 3.65(5, 3H), 3.22- 351 (m, 1HL, 3.00-308 (m, 1H), 2.5 (5,
SH)L ME (EXl+  mizal2 (M+H)"

Exanpls 139
Z-anune- N4 4-[ 2 4 dif b crophertyl)-1 O-methyl- 74 e thydaa Homd e thidd)- 11 -omo-
34,10,1 1-tetahyd io-1H- 1,4, 10-tmazadiberzo [od flamlen3-ylrnetlyllacetanud

The product fiom Example 1350001 g, 0.016 mnol] ma nochare of
dichlommethare (2 mLVTFA (1.0 mL) was stmed at anbiert temperatare for 1 houar,
concertrated and amectoped thres tirmes wath tohene to affor the ttle conpoind = the TFA
salt (001 g, 8 %) 'H MME (400 MHz, DMSO-4;) 6 120304, T= 244 Hg, 1H), 8.45(t, T =
580Hz 1H), 2.00(s, 2H), 8.00(s, 1H), 785 (d,T=1253He 1H), 772105, 1H), 6.92-740
([, SH) 512 (dd, T=2.16,5.4% H=, 1H), 440 -4 55 (m, ZH), 3.65 (5, ZH), 3.43 - 367 (m,
4H), 2.3 (5, 3H). M5 (EST+) miz 342 (M+H)" .

Example 140
4-i2 4-dithoophernel 3434 -d dpedroesdbuatyel) 1 O-me thad- 7-((me thorlsu o roel) el 1) -5,4 -
dilprdra-1H-1,4, 104nazadib erema [od famlen- 1101 OH)-one

The product from Example 133 (0038 z, 0061 noncl] and hithoom kyedroesde (0.029
g, 1 211 nonol] were combined m tetrahyd vofitran (1 814 ml ) Aarater (0807 ml) and stired
for 2 houars at 50 C. The reacton mixiire was cooled to ambient temperatare and patiioned
bebareen ethyl acetate and water and the pH was almsted to 7 by carefil addition of aqueons
1 1 HCL The aorgarie layer was was hed with s atarated aqueoss sodnam chlonde, dried over
anltordrons sodnm salfate, filtered and concerntrated to afford the title compound (0025 2, 85
). "H NME (500 MH=, DMEO-40 6 11850, 1H) 783 (d, T= 1 83 He, 1H), 767 (5, 1H),
719-725(m, 1H), 711 (dd, T= 504, 2 53 Hz, 1H), 705-7.09 (m, 1H), 684 - 899 (m,
SHL 457 -504(m, 1H), 4453 - 4553 (m, 2H), 4.4 - 441 (m, T= 1325, 1.98 Hg, 2H), 5.64
(s, 3H),3.10- 330 (m, 3HY, 2.52 (5, 3H), 1.19 - 1.85 (m, 4H). M5 (EST+) mi= 544 (M+H)".
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Example 141
42,4 dithorophererl)-1 Ohrve thod- 7 e thorlon Boree D e tloe])-1 1-cec0-3,4,1 0,1 1-tebahad wo-
1H-1.4, 10-tnazadib erman fod £ lene-F-cath o annd e
Exanpl= 141a
ethyl 4472 4-difhorophereel) 10-methee]l-T-(me thylsulfoeud ) methy - 11 -020-3,4,10,11 -
tehahydo-1H- 1,4, 10-tazadib eremo [od flam lene-3-cath cooylate
Example 141lawas prepared according to the procedure used for the preparation of
Example 22, substhiting ethyl gbrosxalate for method 4-oxobutanoate, to provide the ttle
corpound as avwrlote solid.
Exanple 141k
42, 4-dithiorophererl)-1 O-re thad- 74 e thorlon ool e tlne])-1 1-ceco-3,4,10,1 1-tetrahaad mo-
1H-1 4. 10-mazadbenzolod. flami lene-F-cathoxrlhe acid
& 250 ml ronrd-bottomed flask was charged with Exanple 141a (08446 2, 1 2202
mrol], dioxane (916 mL] and water (3.05 ml) to give a yellowr sobibon. Lithoam hyd roea de
hdmte (02596 2, 8,11 nonol) was added. The reacton nmaxhiie was shred at anbient
tertperatare for 72 hoars. The reacton mixhie was quernched with 1M HCL The ealine
ALsperslonwras stirred for 1 5 mumtes, and filtered. The sobd was rixsed withwrater, dred
overrigzht at arbient terrperatare, and then dried ina &0 “C vaonom oven for 72 hours to
provide the ttle conpoards as ayelloar solid (05521 2, 90 %% wield )
Exanple 141c
42, 4-dithoropherre])-1 O-me thod- 7- (e thorlo Boree D smetlog])-1 1-ceco-3,4,10,1 1-tehahaad wo-
1H-1,4,10-mazadib ereo [od f]am lene-3-cath o annd e
& 250 ml ronrd-bottomed flask was charged with Exanple 1416 (004735 2, 0025
mrol) and dichloroemethans [1.8%4 mL) to give atansobton. Oxald dichloride (0021 mL,
0237 nenol) and M N-dimethylfcemannde (0733 pL, 2.47 pmol)were added . The reaction
mixhie was stred at ambiert terperatare for 2 hois and then cooled to 0°C . Anpnormm
hydmeade (01585 ml, 473 mmmollwas added. The reacton noschare was strred at0 *C for 15
numtes, and strred at ambient temperatire overmuzlt. The reacton mpdite was parbhoned
bebareanwrater and etloy] acetate, The organic laver was washed with satarated aqueons
sodmm chloride, dried over anhoydrons magnesmam malfate, filtered, ard concentrated. The
reartion mixbiie was parified by HPLC (Plenomenex Lima CH 2 5 pm 1004 4KT4 cobamn
(Fnon = Thmm. 4 gradient of acetorntrile (4) and 0.1% tifhicrcacete amd mwrater (B)
was used, a a flow mte of 0wl frun (0-0.5 pan 1095 4, 05-7.0 nan hrear gradient 10-35%
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& 70100 nan 95% 4, 10.0-12.0 nun hrear gradiert 95-10% 4. 5 amples wete myjected in
1 5ml DS Comethanol (1:17.0) to provide the title conpoard as awhite sobd (7.0 me, 15 %%
vield). "H MME (400 MHz, DMS -4 8 11 %6 - 1201 (m, 1H), 77504, T= 20Hz, 1H),
76 (s, 1H), 749 -7 52 (m, 1H), 73004, T= 2 7H=, 1H), 7.10- 716 (m, 2H), 655 =7.11
(m, SH), 6.29(d, T= 8.2 Hz=, 1H), 668 (bs, 1H), 57505, 1H), 4536 - .50 (m, 2H], 2.91 (5,
SH)L ME (ES+ 1 mi=z459 1 (M+HY.
Example 142
44 4-difhcropheryl)-3-(3-hod woagrprop o )- 10-me thel- W ([ me thyls ultonydme thed)- 5,4
dilprdro-1H-1,4, 10-4nazadib ereo [od fam e 1101 OH)-one
T asohition of Exanple 32 (52 me, 1 100 nunol) in tebabodmofaran (10 ml]) weas
added 10 M hthmm abinormm beedride in tetralgpdrofiran (1.00 mL, 1.00 newol) dwoparise at
07 C. The reachon nmxtarevras strred at arbient terperatore for 2 hoars, and quenched by
the addition ofwater (004 ml, 15 %% aqueons sodmm hydosade (004 ml) and wrater (012
mL). The resuline nochirewas strred for 20 numites, dibited writh etlee] acetate, filtered
thuouzh Celite, ard corcerntrated. The wes1due was ttarated writh dichloromethans to provide
the tifle compound (413 me, 8094, 'H HME (500 MHs, DMSO-40 6 11.88 (5, 1H), 7.85(d,
J=19H= 1H), 767 (5, 1H), 7220dd, F=8.2 19Hz 1H), 7150, 1H), 7.11 =705 (m,
IHL 69 (d, Ff=2]1He IH), 625 654 (m, ZH), 505 -498 (m, 1H), 4.55 —4.42 (m, 2H),
436 1(s,br, 1HL 364 (5, 3H), 255105, 3H), 1.71 =1 A2 (m, 1HY, 161 —1.54 (m, 1H), 1.50 -
142(m, 1H), 1 34 -1 25(m, 1H). ME (ES+ 1wz 514 (M+H)"
Example 143
442 4-duflucrophenyd  10-mwetherl- - ([ methyl salforved Jamet el 5-( 3 phenosorproprl)-3,4-
ditprdro-1H-1,4, 10-4tnazadib ereo [od famler 1101 OH)-one
Example 142 (3] mg, 0.060 numol], phenol (85 mg, 0090 nonol) and

tripheryylphos pline (2356 mg, 0.0200 ronol] were combined in tetralod rofioran (0.1 mL) and
somicated for 5 mimtes . To this weachon nochire was added disopropsd azmod icath cecydate
(0.017 ml, 0.090 numol) and the mihie was someated for & hours. The reacton mdnre aras
parbtored with efhyl acetate and water The crgamie layverw as washed wath satarated
aqueos sodmm chlonde, dned with arbvad roas sodoam sulfate, filtered, ard concentrated .
The residuewras parified by flash chiomatography (silica zel, 2-4 %4 methanol in
dichlommethane]. The wsulting material from flash cdhromatograployraras titorated with 10
%4 dichloromethane in heptanes to provide the title conponnd (18 me, 51 %50, "H HME (500
MHz DMSO-Z148 11 .89 (s, 1H), 78505, 1H), 78205, 1H), 7530 -7 15 (m, 4H), 712 -7
(m, 1H), &.99(d, F=79H=, 1HL .93 —8.77 (m, 5H), 5153 -505(m, 1H), 4.54 - 442 (m,
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2HY 389 (5,by, 2H), 364 (5, 3H), 292 (5,3H), 1.95 -1 85(m, 1H), 134 —1.71 (m, 2H),
149 -1.40(m, 1H). M5 (E5 I+ m'= 320 (M+HY .
Example 144
(5 1-4-2 4 dif moropheryl)-1 O-methyd- 7 [ methylsa Mo el ime thyl)-3-(5-phencx ypropyl-5,4-
dilpedro-1H-1,4, 104nazadib eremo[od £am len- 1101 OH)-one
The product fiom Example 143 wras panfied by cloral clrommatograplyr ona Chiralpak
IE cohinm, ehating with a 4:6 mitie of methanolcab on dicende . The frachons contanmine
the first ehited enambomerwrere collected ard corncertrated. The compoand was randcenly
assigned as the (5 Ferarticmer. 'H NME (400 MHz, DMSO-0 5 11.88 (5, 1H), 7.85(d, 7=
17 Hg 1H), 769 (5, 1H), 7.28 = 7. 20 (m, 3H), 7.17 (5, 1H), 7.11 - 7.084 (m, 1H)L, 6,39 (d, /=
2.1 Hz, 1H), 652 - 682 (m, 5HY, 509 (t, =71 Hz, 1H), 4.55 —4.42 (m, 2H), 382t =
60 He, 2H), 38505, SH), 252 (5, 3H), 197 -1 .85(m, 1H), 1.585 - 1.72 (m, 2H], 1.49 — 138
(e, 1HY. ME (ESI+) miz 590 (M+HY'
Example 145
(F1-442 A-dithow pherpel 10-methrl- - met horlaalfonrl e theelF 34 5 phernosgyprop - 5,4
ditprdro-1H-1,4, 10-4tnazadib ereo [od famler 1101 OH)-one
The product fiom Example 1453 wras parfied by clural clromatography ona Chiralpak
IE cohinm ehiting with a 4:8 mixhare of metharolicathon dicsade. The fachons contatrong
the secord ehited enantioemerwreme collected and concertrated. The conpound wras randomly
assigned as the (R Fenantiomer. 'H HME (400 MHz, DMSO-4048 1188 (5, 1H), 786 (d, F =
15 Hz 1H), 769105, 1H), 7.28 =720 (m, 3H), 7.17 (5, 1H), 7.11 =704 (m, 1H)L, 699 (4, /=
2.1 Hg, 1H), 652 — 6,80 (m, SHY 509 (t, 7= 7.1 Hz, 1H), 4.55 —4.42 (m, 2H), 389, .F=
60 Hg, 2H), 364 (5, SH), .52 (5, 3H), 185 -1.84 (m, 1H), 1.84 - 1.72 (m, 2H), 1,49 — 133
(m, 1H). ME (ESI+) m'=z 520 (M+H)".
Example 146
44 d-chloropheryl)-1 Obmethyl- 2404 -methylpiperazn-1 - methyd)- 3 4-dibd vo- 1H- 1,4, 10-
triazadib eremo [od flamilen 111 0H)-one
Exanple 148a
44 4-chlovophenyl)- 10k methyl-1 1-oxo-5,4,10,1 1-tebahyd wo-1H-1,4,1 0
triazad henzafed flamilene-2-cathoylic acid
Example 148awras prepared accoring to the procedure used for the preparation of
Example 581 substtating Example 1274 for Example 58] to provide the title conpoand .
Exanple 1460
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44 -chlorophendd F 10-methyl-2-[4-metlylpperamne -1 carthormyl} 3 4 -dilpedro- 1H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
To the solton of Example 148 (0.12 £, 0.296 nenol) inanleedrons dichlommrethane
(5 ml)were added oxalyl chlonde (0052 ml, 0.53]1 nenol) ard dimetlylfoermannde (1.1 pl,
0015 mrol)] and the wachon mibduie was shmwed at amblent tenperatime for 2 hours. The
reachon nuxhime was corcertrated to dryness ard then dried under vaonmm for 2 hois . The
residie was wedissolved in dichloroenethare (5 ml) and was beated writh 1-methylpiperamne
(0112 z, 11585 nunol), ard the meachon mmihire was shmed at anbient terperatare
overmight. The reacton nmcbire was corcertrated to zive the cmde title compound, wrluch
vras taken into next reactionwrithonat fiarther panfication.
Exanple 1460
44 d-chloropherel)-1 Obmethyl- 24104 -methylpiperazin-1 - methyl)- 3 4-dibod ro- 1H- 1,4, 10-
tiazadib eremo [od flamilen 111 0H)-one
To a sohtion of Exanple 1460 (100 mg, 0.133 nonol) mn anhydons tetraleed imfiran
(5 ml) were added BH:tetralprdrofioran (1.352 mL, 1.352 nunol) and the reachon nmudn e
vras strred at®5 " C for 3 hoos . After cooling, the eacton nxbare was quenched writh
ethanol (1 mL) and then concentrated . 3N HC1 (2 mL)was added and the mixtirewas heated
at 78 *C ford hours. The reacton mixiire was cooled to armbient temperatore and 5 ¥ HaOH
(21l was added . The norbare was then extracted with dichlormethane (20 ml x 31, The
corbined orarne layers wemre dried under arbyd s sodmam sulfate filtered, and
corcerntrated. The residue was panfied by revers e phase HFLC (C 18, CH ,CHAarater (001N
anurormim cath onate), 259-55 %% zradient) to zive the title compound (52 me, 0044 newnol, 33
%% wield) as white solid. 'H NME (400 MHz, CDCL) 6 1237 (5, 1H), 8.500(s, 1HY, 768 (d, T
=42 Hzg 1H), 743 (m, 3H), 727 (m, 1H), 652, T=88 Hg ZH),6.46(d, T= 835 H=, 2H),
6.130(d, T= 155 Hg, 1H), 4.53 (m, 1HY, 3.7 (5, 3H), 3.58 (m, 2H), 1.532 (m, SH). M3 (ESI7)
mi= 455 0 (M+H)"
Example 147
42 4-di fhy ceophend)-3-(3-methosyrpropd F 10-metloe]l- - e thydsulfood e thel) - 3,4-
dilprdro-1H-1,4, 10-4nazadib ereo [od fam e 1101 OH)-one
Exanmple 147a
3-(44 2 4-difmow phery Ll 10-methyl- - methylalforme Dimetlyl- 11 0xo-3.4,10,11 -
tetralpedro-1H-1 4, 10-azad th enzofed, flami len- 3wl propyl methanesulfonate
Example 142 (103 mg, 0.200 nonol), methanesal forel chlorde (0023 mL, 0.30
mrol) ard tethylasine (0056 mL, 0.40 nencl) were cormbined in M, M-dirrethydformarnide
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(2 mL). The reachon muxhare was stred at ambiert temperatare for 20 hoars. To tlos
reachon mixbie was added methanesn oyl chloride (0,025 ml, 0 30 nunol) and
e thrlarmne (0058 L, 040 mrmol) and the nuxhie was shirned at arbient terperabire for
arother 20 hoars. The reachon mixdhite was parbboned with ethyl acetate and water. The
orzame layerwas washed with satarated aquecus sodmim chloside, drned with anbordroas
sodmm s lfate, fltered, and concentrated to provide the ttle compound in quantitabive wield.
Exanple 147
42 4 difh croplenyd)-3-(5-methosxypropd F 10-metlorl- -1 methylsulfonyd e thel)- 3,4-
dilprdro-1H-1,4, 10-4nazadib ereo [od fam e 1101 OH)-one
Example 1472 (355 mg, 00800 nonol) and 25 %% sodnm methoxide in methanol
(0027 ml, 012 nonol) were combined in tetrahdrofitran (1 ml ). The reacton mixchie was
heated at &0 °C for 2 hoas, cooled, and corcertrated. The wsidue was panfied by flsh
chiormatoeraphy (s1lica zel, 24 %% methanol i dichlowonethare) to provide the title
compamd (10 mg, 32 %), "H HME (400 MHz, DMSO-g) 8 1191 (4, 7= 22 Hz, 1H), 790
(d, S=18H= 1H)Y 774, 1H), 7.22(dd, F=22,1 2 Hg, 1H), 7.200(d, /=26 H=, 1H), 7.17
=72.100(m, 1H), 70534, =81 Hz 1H), 697 -639 (m, ZH), 507(t, F= 75 Hg, 1H), 457 -
448 (m, H), 3.0, 3H), 3290t F=61Hz, 2H), 3195, 3H), 2995, 3H), 1.82-1.67(m,
2HYL 165 154 (m 1H), 145313532 (m, 1H). M5 (ESI+) vz 528 (M+H)"
Exanple 142
442 4-d1fhcrophenyl)-3-( 5-ethoxypropyl]-1 0-methyd -7 [ e thydsa Hoere] e thed)-3,4-
dilprdro-1H-1,4, 104nazadib erma [od famlen- 1101 OH)-one
Example 142 was prepared according to the procedute used for the preparaton of
Example 14, substtating 21 %5 sodmm ethoxdde in ethanol for 25 %6 sodmm methoxide in
methanol, to provide the title compound (16 mg, 4% %5, 'H HME (400 MHz, DMS Q-4 8
1185 d, f=24H 1H), 784 (4, J= 20 He, 1H), 78215, 1H), 7.25(dd, F=582, 20 He,
1HY 714 (4, F=27H= 1H), 711 =704 (m, 1H), 6.97(d, /=8 2H=, 1H], 690 6234 (m,
2HY 5028 —497 (m, 1H), 455 -443(m, 2H), 3.64 (5, 3H), 334 - 325 (m, 4H), 2.55 (5, ZH),
172 -1.800(m 2H),1.58 - 142 (1, 1H), 1.38 -1 25(m, 1H), 1 03(t, = 7.0H=, 3H). M3
(EST+) miz 542 (M+HY.
Example 149
415 chutyl-1 Dernethad - 74 e thyrlsa oepe D ime thyd 13, 4-dihod vo- 1H- 1.4, 10-
tazadib ereofod flamilern- 1101 0H)-one
& 4wl val was charged with Exanple 58720 me, 0058 nenol), isobutyraldehide
(236 meg, 0116 nowal), acetic amd (0,100 ml, 1,747 nenol) ard dichloroethane (2.0 mL).
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The valwras sealed and the noxtare was heated at 207 C for 1 hour To thos mudue wras
added silica-sapported sodmmeyanch croleedride (200 me, 089 mmoliz, 0178 nuenol) and the
mixhe was heated at 80 “C for 4 hoars. Tpon cooling, the reachon mixhe was fltered and
concertrated. The residue was parifled by wverse phase HPFLC (C18, CHiCHArater (0.1 %
TF4), 0-100 % zradient) to afford the title componnd (16.4 mg, 71 %4, "H NME (500 MHz,
DMESO-Z00 11 2800, 1H), 7828 (s, IH), 756 (s, 1HY 725(p F= 284 Hg, ZH), 718 (5, 1H),
4435105, 2H),4150(s, 2H), 3.59 (5, 3H), 291 (5, 3H) 27 (d, F="71Hz, 2H), 1 52 (dt, F=
154, 6.8 He, 1H), 08904, =654 Hg, aH). M5 (ESI+) miz 4001 (M+HY".
Exanple 150
471 -ethylpiperidine Syl lmethylF 10-methorl- - e thydsulfonedjmethyd + 5,4 -d thyedyo- 1H-
L4, 10-tazad thenmo[cd, flamilen-1 1( 1 0H J-one
Example 150 was prepared according to the procedute used for the preparation of
Example 142, sabsttating 1-etlorlpipendine-3-cath aldehyd e for isobutrraldehide to provide
the title compound. "H HME (500 MHz, DMSO-45048 11850, 1H), 768 (4, 7= 1.7 He,
1HY 753 (s, 1H), 724 (dt, F= 171,50 Hz, 2HY, 7.15 (5, 1H), 4.43 (5, ZH), 4020t F= 159
H=, 2H), 3595, 3H) 3.1%1d, 7= 4 .0 Hg, 2H), 306268 (m, TH), 265 (s, 1H), 2.35 (5,
1HY, 1.95-1.35 (m, 4H), 0.55 (5, 4H). M5 (ESI+) mfz 4621 (M+H)".
Example 151
10 rre thod- 7-( (e thoeloa oD ive thor 114 e trabyd ro- ZH-pyran-g -1 -5, 4-dihod vo- 1H- 1.4, 10
triazadib eremo [od flamilen 111 0H)-one
Example 151 was prepared according to the procedure used for the preparaton of
Example 142, mabstatng dibod io- 25 prran-d (35 -ore for sobutyraldelode © provide the
title componnd. 'H MME (500 MHz, DMSO-4,948 1188 (5, 1H), 7.67 (d,.7= 1.9 Hz, 1H),
758 (s, 1H), 727117 (m, 3HY, 4.45-4.53 (5, 2H), 3.754 3 (m, 2H) 53.73-3.64 (m, 2H), 359
(s, 3H),3000(dd, =117, 2.5 He, 2H), 290 (5, 3H), 285277 (m, 1H), 1 80-1.55(m, ZH),
145-1250m 2H). ME(ESH ) miz=482 1 (M+H)". M2 (ESI+) mi=z 428 1 (M+HY".
Example 152
412, 2-dime thyrltetraloed -2 H-prran-d- ylenetloe - 1 O-me thod- - (metleylaal fo o]l e theel) -
Gd-dilpedre-1H-1 4,1 0-tnazadibenso[cd flasalen- 1101 0H j-one
Example 152 was prepared acoording to the procedne used for the preparation of
Example 149, mbstitnting 2 2-d nrethyltetratordro- 2H-pyran-4-carbald elopde for
isobn tyraldehyd e to provide the tifle compound. 'H NME (500 MHz, DMSO-45 11.76 (5,
1HY 7850d, F=18Hs 1H), 7525, 1H), 7258-7.15 (m, 3H), 4.41 (s, 2H), 4.07 (5, 2H), 3.57
(d, f=184H= 5H),5345(dd, F=113,4 4H= 1H), 335 (, F= 112 H= 1H), 29015, 3H),
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2832660, 2H), 1 7515, 1H), 1.390dd, J= 262,112 H=, 2H), 096 (d, F= 6.6 Hz, 8H),
021047 (m 2H). ME(ESIH+H)mi=4701 (M+H)".
Example 153
[ d-ethoxybu tane 2-y1)- 10-methy]l-7-[ methylsulfony lmethd)- 3, 4-d dpedro- 1H-1,4 10
tazadib ereofod flamilern- 1101 0H)-one
Example 153 was prepared according to the procedue used for the preparaton of
Example 142, mabsttiting 4-ethosobuatan-2-one for sobutyraldehyde to provsade the title
compound. 'H HME (500 MHz, DMS Q-8 7.65 (s, 1H), 749 (s, 1H), 720(d, 7= 18.5H=,
3HY 441 (5, 2H), 4574 .14 (m, SH), 3.58 (5, 3H), 3.54=2.95 (m, 4H), 290 (5, 3H), 1 £50(dd,
J=138,67Hs 1H), 1.51-1 41 (m, 1H), 106 (s, SH), 0.24 (5, SH). M5 (ESI+)miz444 1
(M+HY .
Example 154
M- Z-ovanoetine])-44 2 4-difluceophend - 10-me thorl- 7-(( e thykulfond et bee Tk 11 -oooo-
34.10,11 tetralredro-1H-1 4, 10-tiazadib enzo[ed flami lene - 3-cab o anide
& stock solbon of Exanple 141h ard ducsproprletiyl anure (015 M and 0538 3
M. H-dimethylacetanide, respectively, 224 pl., 0035 mrmol S-aminopropatenitale (1.0
equivalent) and 003 nonaol dicspropylethy] arane (3.0 equivalerds)), HATO (1-
[bis(d imethylamine khethyrlerne]-1 H-1,2 5-tnasola[4,5-5 Jpynd o m S-0mad
hexafhioophosphate], (0.2 M in M H-durethyl acetarmde, 224 gL, 0045 newel, 1 5
equivalents), and 3-arnunopropanerntrile (040 M m N H-dovethdacetannde, 113 pL, 0.045
nuol, 1.5 equivalents 1were aspitated from their respective saimwe vials, mied thiouzha
pefhiomallory nang tabe (0.2 nun imer diameter), amd loaded mio an myecton loop. The
reacton segentaras injected irto the floar weactor (Has telloor codl, 075 mm irmer diameter,
1 & mil irdernal vohume] set at 100 *C, ard passed fhwongh the wactor at 180 pL nan™ (10
rmimte residence time). Upon exbng the reactor, the reacton mixhirewras loaded dmrectly
mto an mmjection loop and parified by prepemtive HPLC (Flenomere: Luna CEA 5 wm
1004 AKIA cobumn (30 mm > 75 non). & gradient of acetonitile (47 and 0.1%
tiflomacetic acid inwater (B was used, at a flowr rate of 50 mLlin (0-005 rn 100%6 4,
05-7.0 non livear gradient 10-55 %0 &, 70-100 nun 95 % 4, 10.0-12.0 nun lirear gradierd
95-10% A). Samples were injectad 1n 1.5mL DBS O methancl (1:11] to provide the title
cormpoand (126 me, 76 % vield). '"H NME (400 MHz, DMS O-de-De0) 8 7.72(d, = 20 He,
1HY 771 (5, 1H), 7.51 =767 (m, 1H), 73305 1H), 716 dd, F=2.2 20H= 1H), 6928 -
708 (m H),e86(d, S=8.1Hs, 1H), 525 (5, 1H), 4328 —4.5]1 (m, 2H), 367 (5, 3H), 3.14
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(ddd, S=133 73,60 Hg 1H), 2.5 - 305 (m, 1H), 2595 (5, 3H), 1.9 —2.16 (m, 2H). M2
(EST+) mi= 5517 (M+H)
Example 155
methyl 244-( 2 4-dithi crophenyd)- 10-met borl- 74 (e thydsn onod e thad)- 11 -oxo-5.4,10,1 1-
tetalodio-1H- 1,4, 10-tmazadib exmo [od e lere-3-cath ccannd o) acetate
Example 155was prepared according to the procedue used for the preparaton of
Example 154, mabstbhitng methy Z-anmnoacetate o1 S-anuno propaneritile, to provide the
title compound (127 me, 74 %% wield). 'H HME (400 MHz, DMS CO-d5-De00 8 7.75(d, 7= 2.1
H= 1H), 7715 1HY 751 =76l (m, 1H), 736 (s, 1H), 713(d4d, 7= 8.5 20Hz, 1H), 699 -
709 (m H),e850d, J=8.2H= 1H), 583 (5, 1H), 438 —4.49 (m, 1H), 367 (s, 3H), 3.60
(s, 1H), 348 (s, 2H), 220105, 2H). M5 (E5I+) mf=571 0 (M+H)".
Example 156
442 4-d1fhcrop hensd)- 10-me thoel-7- ([ e thadsulfoend Jame thid - 11 -o0-H -phene thyd -
34.10,11 tetralredro-1H-1 4, 10-tiazadib enzo[ed flami lene - 3-cab o anide
Example 158 was prepared according to the procedute used for the preparaton of
Example 154, mabstitating 2-pherylethanamine for 3-aninopropanenitrile, to provide the title
compoand (154 me, 85 % wield). '"H HME (400 MHz, DMS O-de-DeC) 8 7.75(d, 7= 2.1 Hz,
THY 7720, 1H), 765 d, F=64 He, 1H), 72905, 1HYL, 7.09 -7 22(m, 4H), 6 38 -7 10 (m,
2HL 657 0d,Ff=17THe 2H), 625 697 (m H), 65304, 7=82H= 1H) 521 5, L1H},
44714, F=137H= 1H), 44004, /=136 H= 1H), 368(;,3H), 3.12 (ddd, F= 125, 85 52
H= 1H), 287 =299 (m, 1H), 221 (5, 3H),232(ddd, F= 138 82,586 Hz, 1H),2.15-22%
(rry 1HY. ME (ESI+) m'z 6030 (M+HY" .
Example 157
M-t td-a4-[ 2, &-difn crophenyl)-1 O-methyl 74 methylsa o Dime thod)-1 1-0x0-3.4,10.1 1-
tetrabusdro-1H-1,4,1 O-tixzad thereo [od, flamilene -Scathoxanude
Example 157 was prepared according to the procedne used for the preparaton of
Example 154, mabsthrtng atan- 1-anone for 3-aninopropanembile, to provide the title
compaind (13 8 mg, 85 % yield). 'H HME (400 MHz, DMS O-fp-Dph 6 7.730d, = 20 He,
1THY, 763 (s, I1H), 7.58 =788 (m, 1H), 73205, 1HY, 718 =712 (m, 2H), 698 -7 08 (m, ZH),
6850d, f=81 Hg 1H), 5.7 (5, 1H), 4536 —4.530 (m, 1 H), 3.67 (5, 3H), 250 - 3.00 (m, 2H],
2890105, 3H), 2720(dd, S =11 5,4 9 H=, 1H), 0.8] — 1.02 (m, 4H), 066 (L F= 7.1 Hz, SH).
S (ESI+) miz 5551 (M+HY .
Example 152
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H-cydlohexd-44 2 4-difncrophenyd)- 10-metlyl-7-[[ methylsulford e thid)- 11 -ozo-
34.10,11 tetralordre-1H-1 4, 10-tnazadib enzo[cd flami lene- Fcab cramde
Example 158 was prepared according to the pmocedue used for the prepambon of
Example 154, substbiting cwelohexananune for 3-anmnopropanemtile, to provide the title
cormpoand (13,1 me, 75 % wield). '"H NME (400 MHz, DMS O-de-Do0) 8 7.74 (4, F= 20 He,
1HY 771 (5, 1H), 748 =758 (m, 1H), 73205 1H), 716 dd, F=2.2 20H= 1H) 697 702
(m, AH),6520(dd, 7= 259 B2 H= 2H), 578 (5, 1H), 436 —4.51 (m, 2H), 367 (5, 3H), 3.24
—3.56(m, 1H), 287 (s, 3H), 18505, 1H), 134 —1.55 (m, 4H), 0856 — 1,19 (xw, SH), 070 -
0E5(m 1H). ) M2 (ESI+) mi'z S8 1.0(M+H)".
Example 159
H b ermd 44 2 4-d ifh oro phernyd - 10-methyl- - methylsulfond e thyd)- 11 -oxo-3,4,10,11-
tetrabusdro-1H-1,4,1 O-tixzad thereo [od, flamilene -Scathoxanude
Example 159 was prepared according to the procedue used for the preparaton of
Example 154, mabsttating pherrlivethanarnone for 3-annropropanertrile, to provide the title
compoand (13.2 mg, 75 % wield). ). "H HME (400 MHz, DMSO-d5-De00 8 766 - 780 (m,
3HY 73805, 1H), 715 =717 (m, 1HY, 711 (m, 3H), 702 —639 (m, 2H),6.587(d, S=8 2Hs,
1HY 667 =675 (m, 2H), 5594 (5, 1H), 444 -4 57 (m, ZH),427(d, F= 155 Hz, 1H), 330
(d, f=152Hs=, 1H), 36515, 3H), 2.94 (5, 3H). M5 (ESI+) mi=z 582 0 (M+H)".
Example 140
442 4-difluceophenyd)- 10-metherl-7-([ e thylsulfond lmethod 111 -oze0-M 4 3-pherrrlpropad) -
34.10,11 tetralredro-1H-1 4, 10-tiazadib enzo[ed flami lene - 3-cab o anide
Example 180 was prepared according o the procednte used for the preparaton of
Example 154, mabstitating 3-pherylpropan 1-amine for S-aminopropaneritrile, to proeide the
title componnd (1077 mg, 58 % wield). 'H MME (400 MHz, DIMSO-4-D,008 761 =773
[, SH, 7520, 1H), 717 =726 (m, SH), 709 - 717 (x, 2HY, £.97 =707 (m, 4H), 68514,
J=82H= 1H), 5281 (5, 1H), 4324, .F= 137 Hz, 1H), 4.12 —4.26(m, 1H), 367 (5, 3H),
2B5 305 (m 1H), 2.9, 3HL, 2685 -2 7% (m, 1HL 200t f=76Hz 2HL 1.0 -134
(m, ZH). M5 (ESI+) miz 61 7.0 (M+H)" .
Example 18]
42 4 dithoropheryl)-H-1sobu t- 10-mether]- (e thydsulfondimethy 11 -ooee-35,4, 10,11 -
tetrabyrdro- 1H-1,4,1 O-triazad thereo [od  flamilens S athoxanude
Example 161 was prepared according to the procedute used for the preparation of
Example 1534, sabsthiting 2-methylpropan- 1-arnne for S3-ananopropanestitile, to provde the
title compaonnd (127 mg, 76 %% wield). 'H NME (400 MHz, DMSO-4,-Dy00 8 7.72 - 7.7 (m,
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1HY 771 (5, 1H), 786 (dd, F= 151,91 He, 1H), 7335, 1H), 7.14(4d, J= 8.2 25 H=, 2H),
628 -T.09 (m, 2H),6.24(d, /= 8.2H=, 1H), 5825, I1H), 4.3 442 (m, 2H), 3.67 (5, 3H),
289 (s, 3H), 283044, = 128,77 He, 1H), 1.84 (5, 2H), 1 27(dt, S= 134,62 Hg, 1H),
0470dd, F= 6.6, 1.8 He, 6H). MS (ESI+) miz 555.1 (M+HY".
Example 162
442 4-dithiompherrrl - M4 2-hod woogretler Tk 10-metloe]- 7-( metloelmalforey T ine thor - 11 - coro-
34.10,11 tetralredro-1H-1 4, 10-tiazadib enzo[ed flami lene - 3-cab o anide
Example 162 was prepared according o the procedute used for the preparaton of
Example 154, mabsttutng 2-anoncetharnol for 3-anmnopropaneritrile, to provide the title
compoand (11.7 me, 72 % wield). '"H HME (400 MHz, DMS O-d-Dy00 5 7.74 (4, 7= 21 Hz,
THY 770 (5, 1H), 7.54 =785 (m, 1H), 734 (5, 1H), 716 dd, =82 20H= 1H), 695 -
T08(m, H),e85(d, S=82Hz, 1H) 554 (5, 1H), 437 —4.52 (m, 2H), 387 (5, 3H), 2.85 -
I08 (m, TH). ME (ESI+) mi= 3430 (M+HY'.
Example 163
42 4 difhoropheryel)-1 (ke thodd- V- (e thorlan Boreel e thorl)-M - (oxazo l-4 - vlmet loeTF 11 -
a4, 10, 1] detralopdro-1H-1,4, 10-tiazadib eremo [od flam lene-3-cath oxanmid e
Example 163 was prepared according to the procedute used for the preparation of
Example 154, sabsttaitng coramnl-d-wlmethananine for 3-anonopropanerntile, to provide the
title commpound (7.2 me, 41 %% vield). 'H NME (400 MHz, DMSO-&-Dw00 8 21404, F=089
H= 1H), 77504, J= 20 Hz, 1H), 7.0 (5, 1H), 757 -7.67 (m, 1H), 7.55 (5, 1H), 7.14(dd, F
=82, 20Hz 1H), 6.5 -7.10 (m, 3H), 6.85(d, F=32He 1H), 520105, 1H), 435 -4 52
Cr, ZHY, 5324 — 407 (o, 2HY), 3.67 (5, 5H), 29205, SH). ME (ESIT+) mviz 5200 (M+H]"
Example 164
N4 cyelopropymethorly-4- 2 4 -difh ceophenyd) - 10-me therl-7- ([ e thylsulfond e thyd)- 11 -
aeo-S4 10,11 detraloedro-1H-1 .4, 10-tiazadib ereo [od £]am lene- 3-cath cecannd e
Example 164 was prepared according to the procedure used for the preparaton of
Example 154, substtiting cyvelopropylmethanamre for 3-anmnopropanemtile, to provde the
title compound (138 mg, 83 %% wield). 'H HME (400 MHz, DMSO-d-Di0 8 77404, 5= 211
H= 1H), 7715 1HY 7.54 - 764 (m, 1H), 73505, 1H), 7.150d4d, 7= 8.2 20Hz, 1H), 6597 -
708 (m, HH),e 8704, J=82H=, 1H), 582 (5, 1H), 437 —4.50 (m, 2H), 367 (5, 3H), 2.59
(s, 3H), 278 =287 (m, 1H), 280 =275 (m, 1H), 042 =052 (m, 1HY 005 =018 (m, ZH), -
021 - 014 (m, ZH) M3 (ESI+) miz 555.0 (M+H]"
Example 165
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442 4-daflucrophend M4 2-hd rooor-2-metlyrlpropel k- 10- e thel - -
([ ethylsulfond)methyl)- 11 -0xo-3,4,10,11 4etralyedro- 1H-1 4.1 Hnazad th ensofed, flamilene-
Frearh oxarnide
Example 165 was prepared according to the procedute used for the preparation of
Example 1534, sabsttuting 1-anono-2-methylpropan 2-0l for 3-anonopropanerntile, to
provide the Htle conpannd (122 me, 71 % wield). "H MME (400 MHz, DMS Q- D00 8
T3 =T 0 (m 1H), 77205, 1H), 7687 (dd, F= 1277, 6.5 He, 1H)Y, 7.38(5, 1H), 7153 (44, J=
22, 20H= 1H) 658 —7.10 (m, 2H), 6.83(d, /= 82 He, 1H), 520 (5, 1H), 435 448 (m,
2HY 367 (,3H), 2936 dd, = 15324 51 He, 1H), 288 (s, 3H), 2744, /= 151 H=, 1H],
079105, 3H), 0.60(s, 3H). M5 (ESI+) mf= 571 0 (M+H)".
Example 166
A2 4-d it arophenyl)-H - 1-{ lrdroecymetierlerelopropyll 10-methyl-7-
([ methidsulford)methyl)- 11 -oma-3,4,10, 11 4etralpedro- 1H-1 4.1 O-tazad th enzafed, flamilene-
Fcath ocanude
Example 188 was prepared according to the procedute used for the preparaton of
Example 154, mabstititing (1-aninocyelopropylimethanol for S-aminoproparemtile, to
provide the tifle compoard (11.5 me, 88 % vied). '"H HME (400 MHz, DMS O-de-Da0 8
T350d, F=20 Hg, 1H), 77005, 1H), 7.43 - 7553 (m, 1H), 7.30 (5, 1H), 7.180(dd, F=22, 20
H= 1H), 694 708 (m, 2H), 6 87 (d, F= 2.1 Hz, 1H), 577 (5, 1H), 4.35 — 4.53 (m, 2H],
3p6(s,3H), 32604, F=11.1Hz, 1H), 302(d, /= 11.1 H=, 1H), 290 (5, 3H), 0.40 —0.53
(m, 2H), -003 -0.15 (m, 2H). M5 (E51+) mf= 5590 (M+H]".
Exanple 187
442 4-dathcvophensd)- 10-me thyl- < 1-methylewelopmopell 74 metlorlna ol e thye])-1 1-
ao-S4 10,11 detraloedro-1H-1 .4, 10-tazadib ereo [od £]am lene- 3-cath cecannd e
Example 167 was prepared according to the procedute used for the preparation of
Example 154, mabsttutng 1-methyloyelopiopanarnone for 3-anunopropanenitile, to provide
the title cormpond (10.8 mg, 65 % yield). "H HME (400 MH=, DMS O-F:De00 8 77504, 7 =
21 Hz, 1H), 77005, 1H), 7.50(d, J="73Hs 1H) 722 (5, IH), 7.18(dd, F=22, 2. 0Hz
1HY 6534 708 (m, 2H), 8828 (d, /=81 Hg 1H), 5.73 (5, 1H), 4.36 — 4 52 (m, 2H), 366 (5,
3HY, 288 (5, 3H), 0.55 (5, SH), 0.5 - 0.3 (m, 2HY, 0,153 —0.18 (m, 2H). M5 (ESI+) mi=
5530 (M+H)Y".
Example 162
442 4-difhowpheryl) 10-me thoel- - methylaalfonyTimet boel - 11 -ceeo- M4 d-pherpelbua b)) -
34,1011 tetraleedra-1H-1 4, 10-tiazadib enzo[ed flami lene - 3-cah o anide
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Example 162 was prepared according to the procednre used for the preparaton of
Example 154, mabsttating 4-pherelatan- 1-anone for S-amrnopropanerntile, © provide the
title campeonnd (147 mz, 77 %6 wield). 'H NME (400 MHz, DMSO-d-Dd00 8 7.70 - 7.72 (m,
1HY, 762 (5, LH), 7.57 =767 (m, 1H), 73205, 1HY 7.20 =727 (m, 2H), 698 =719 (m, 6H),
624 (d, Ff=282 Hg, 1H), 58005, 1H), 452 - 4.44 (m, 2H), 367 (;,3H), 257 (dt, F= 132,
66 He, 1H), 2.87 (5, SH), 2.68 - 2.8] (m, 1H), 237 (t, J= 75 Hg, 2H), 1.11 — 1 .25 (m, 2H],
026 —1.11 (m, ZH). M5 (ES I+) miz 6309 (M+H)"

Exanple 189
43, Fduretlyrlba tanoid)- 5, F-d it cro- 1 - rethyd- 5,4 -dadeedre- 1H-1.4,10-
triazadib ermo [od flamlen 1101 0H ) -one

The product fiom Example 420 (00 52,0174 nencl), tertbutylacety] chlonde (0023
g, 0209 ponal), M H-dimethyl prrid ined-anane (2126 me, 0017 nenol) and H-etleel-H-
Bopropylpropan-2-arane (0.1 52 ml, 0270 novol) were conb ired in dimetlerlacetannde
(020 mL) amd stmed at 30 *C for 12 hoass . The reachon nwchare was cooled o arbient
tertperatire and parbhoned b etereen ethyl acetate and water. The crzarmec layer wras washed
vwith s atarated aqueos sodnom chloride, dried over anlyrdroas sodmm salfate, filtered and
concertrated. Porificationb v reverse phase HPLC (C 12, CH:CHM.1 %% TF A m water, 10-100
% gradient) afforded the title compoand (0.012 z, 18 %%). 'H NME (400 MH=, DMSO-4016
11.80 (5, 1H), 78505, 1H), 7.53(d, T= 1032 Hz, 1H), 718-7. 26 (m, 2H), 557 (4, T = 14.65
H= 1H),327i(d, I=1485Hz 1H), 380 (5, 3H), 1.79- 1.22 (m, 2H), 070 (5, FH). M&
(EST+) miz 386 (M+H)".

Example 170
tert-butyl ([ trars)-4-[ 10-metborl-7 L methodsulfoned)-11 0x0-10,1 1-dihed -1 H-1.4, 10
tiazadib ereolod.f]amilen- 4 SH - Wliowelohesnrlcah amate
Exanple 170a
tert-tutd (hans-4-1 25 omo-d-(methylnalforylphenyd ) anino) e yelohexorlicath armate

A nwrhore of 2-bromo- 1-fhow-4- (e thyrloal forpelh ermere (0403 2, 1 552 novol) and
tertbutyl (rars 4-aninoeyelobexylicah amate (0552 g, 1.5372 nunol) in dimethydsulfoeide
(12 mL) ard HMN-dus opmopyletlerlanone (052 mL, 1.83]1 nunol)was heated at 1007°C for 4
hoass . The wachon noxtare was cocled o anbient tenpermtate and partitiomed betereen
aqueois armnonnam chloxd e s ohation and diethyd ether. The oxgare layer was washed with
satarated aquecus sodnm chlonde, dried over anleedrons magnesmm malfate, fltered and
corcerntrated. The wsidue was panfied by flash coinm chrormatographyr onsilica gel, embng
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with 25 % etloe]l acetate 1 hexares to afford the title compound (05320 2, 0272 nenol, 55 %
vield).
Exanple 1Wh
tertbutyl ([ trars)-4-[ 24 e thyl- T-0x0-6, F-dild 1o- 1H-pyrrolo [2,53-c Jpyrad ined-1)-4-
[ methylan oreel) phenyd lanonaleyclohes e ah armate
& ruwhare of Exanple 17020035380 £, 0242 nonal), Example 1103582 7, 0252
nuroll, cesmm fhicride (03287 z, 2 550 nmol) and tetralasbipheryylphosplone ipalladmm
(0092 g, 0085 nonol) m dumethosgrethane (20 ml) and methancl (10 wl]wras strred under
an argon abnosphere at 80 °C for 2 hoars. The reachon miie was cooled to anbient
tertperahire and excess 5H sodnom hydmeade sobation (2 ml) was added. The reaction
mixhate was shred at amblert termperatire for 2 hois and then parbboned betareen aqueons
ammormar chlodde sohbon and ethod acetate. The aqueous layerwas extracted with
additional etlyy] acetate tarice. The combined crzanic layeis werewashed writh satarated
aqueos sodmmchlonde, dned over anhyd ious magnes num sulfate, filtered and concertrated.
The residuewras parified by flash cobunn clromatog raply onsilica zel, el tines writh 2 %%
methano] in dichlovomethane to afford the title conpoand (0.272 z, 0543 nenol, &4 %6 yield).
Exangple 170:
tert-butyl ([ trars)-4-[ 10-metborl-7 L methodsulfoned)-11 0x0-10,1 1-dihd -1 H-1.4, 10
tiazadib ermofed flamilen- 4 3H - Wlcwelohexyl)c ah amate
To astrnng mivhaze of Exangle 1700 (0,042 z, 0.093 nonol] ard paraformaldeleede
(0043 2, 1 599 nonal) in tebabyd rofiaran (1.0 mL) at ambient termperatire was added 11
sohtion of ttanmm tetrachlonde m tohaere (0,127 ml, 0,127 mel). The eachon nochore
ALspersionwras stred at ambient terperatire for 1 hoar and then paritiored betareen etlorl
aretate and satrated sodnmbicathonate. The aqueots lavervras extracted three tirves with
ethyl acetate. The combined crzane lavers werewashed with satirated aqueous sodnim
chloride, dried over anhydrons magnesmm sulfate, fltered, ard corcerntrated. The wsidue
vras parified by reverse phase HPLC (C12, CHCMharater (0.1 %0 TF A, 0100 %% zradient) to
give the tifle componnd (00043 g, ¥ %yield). "H NME (400 MHz, DMSO-40 8 1183 (5,
1HY 213 (s, 1H), 775 =762 (m, 2H), 73604, F= 8.5 H=, 1H), 7.20-"7.14 (m, 1H), 66204,
J="1THz 1H), 4.18(5, 2H), 364 (5, 3H), 326 (5, 3H)L 322 —35.14 (m, 1H), 302 -255(m,
IHY 183 =155 (m 4H), 152 -125(m, 11H), 1.16 =035 (m, ZH). M5 (ESI+)Imfz527.1
(M+HY.
Example 171
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- [trars F4-armnocyelohe vl 10-methyl-7-{ metleela lorel ) 5 4 - dilpedro-1 H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
Example 170 (0.0114 z, 0.022 ponal) in dichlommethane (1 ml)was treated writh
tfhomacetc acid (0220 ml) and stred at ambilent termperatare for 1 hoar The macton
midue was concentrated and dned under vaooum to afford the title conpoind as the
tifhacracetic arid salt (00113 2, 97 % vield). 'H HME (400 MHz, DMSO-414 1184 (4, 7
=22 Hg 1H), 81404, /=2 2H= 1H), 768(dd, =285 23H=z 4H), 737(d, /= 55H=,
1HY 7150d, 7= 25He, 1H), 412 (bs, 2H), 364 (5, 3H), 3.26 (5, 3H), 309 —2.90 (m, 2H),
15704, 7= 106 Hs 2H), 1 7204, /= 126 He, 2H), 1.470dd, F=235,11.1 Hg 2H), 1.29 -
118 (m 2H). M (ESI+)mi=427 1 (M+H)"
Example 172
44 cyelopropysulfongd)- 10-metler]-7 - me thylma lord e thod)- 5, 4-dihod ro- 1H- 1,4, 10
tiazadib eremo [od flamilen 111 0H)-one
Example 172 was prepared according to the procednre used for the preparaton of
Example M, substtiting cvclopropanesulfonyd chlonde for 4-metlorlhenzene-1 -smalfonyl
chloride to provide the title conpoand . "H NME (400 MHz, DMS O-F6Tn0 6 784 (4, 7=
20 Hz 1H), 77505, 1H), 744 (d, T=8.1Hz, 1H), 740 -735(m, 1H), 732 (5, 1H), 51204,
IT=167Hz 1H) 454 (dt, T=305,151 Hz, 3H), 564 (s, 3H), 299 (s, 3H), 1.7 — 1.6 (m,
1HL 042 (d,T=51 Hzg 3H),0.35 -0.24 (m, 1H). ME (APCI+) mi= 442 0 (M+H)".
Example 173
ethrrl 5, 7-difluoro-10-methy-11-0x0-10,1 1-dihyd 10-1H- 1,4, 10-tazadib er=o [od 2z lene-
4 5H Feah cxylate
Exanple 173a
tert-butyl 5 7-difhacro-10-methyl-11-0x0-3,4,10,1 1-tetratordro- 1H- 1.4, 10-
triazal henzo[od flamilene-1 -cathogrlate
The product fiom Exampls 420 (026 z, 299 mamol], di-tert-butyl dicath onate (092 2,
4 49 nmuwol) , H H-dimethyrlpynd in-4-arune (0.012 g, 0.1 20 mrmol) and H-ethyd-H-
Lopropylpropan-2-arane [1.56% ml, 8 92 mumol) were conbired imndnrethylacetannde
(11 .98 ml) ard stmed at 50 °C for 1 howar, The reachon misa e was cooled to anbient
tertperatire and partitioned b etareen ethyl acetate and water. The orzarmec layer wras washed
with s atarated aqueos sodmm chlonde, dried over anbydrons sodmm salfate, fltered, ard
concertrated to afford the title compound (1.0 2, 85 %20
Exangple 1750
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l-tert-butyl 4-ethyd 5,7-difhion- 10-mmetlorl-1 1-ceco- 10,11 dibeedro-1H-1 4, 10-
tiazadib ermo [od flam lere- L35 H Fdicarbosylate
The product fiom Example 1732 (0.7 2, 1 207 nenol), ethyl catb onochbndate (0.7 2,
645 numol), 2-(5H-[1,2 3]t1amolol4 50 Jpyndin- 371k 1,1 5, 5 tet ramet by lison ronnarm
hexathiomphosphatel V1(1.0 £, 263 nunol) and M-ethyl-M-1sopmoprlpropare 2-amnune (1.6
wml, 2.16 nonol) wete combined in dismethidacetannde (2 ml) ard stwed at 530°C for 2
hoas . The wacton nmcbare was cooled to anbient tenperatire ard parbhoned betareen etlerl
acetate and water, The crzamic layer was was hed writh satarated aqueons sodnm chlonde
dred over anlrrdious sodmm s lfae, fltered, and concentrated . Panficaton b
chiormatoeraphy (silica zel, 080 %5 etler] acetate in heptares) afforded the title compond
(0.57 g, 88 %],
Exangple 1735
etherl 5, 7-diflioro- 10-methyd- 11 -0x0-10,1 1-dihyd 10-1H- 1.4, 1 0-tiazadib ermo [od £am lene-
4 5H Feah cxylate
The product from Example 173 (057 2, 1 241 nonol) in dichloromethane (5 mL) £
TFA (5 ml)was stred at ambient temperatire for 1 hoar, concentrated , and azeotroped S
vwith dichloromethane. Panficationby fitaraton in a mimmal wohume of 2:1 dichloromethane
i methann] fforded the title compoand (0457 7. 26 %7). 'H NME @00 MH=, DMSO-3016
1200 (5, 1H), 2.900(s, 1H), 7.53(dd, T= 1088, 1.553 Hg, 1H), 7.25- 7.55 (m, 2H), 5.25(d,T=
1555 Hg, 1H), 41304, 1= 155 He, 1H),359- 406 (m, 1H)L 374 - 324 (m, 1H), 3561 (5,
3HL 0531t =717 Hg, SH). M5 (ESI+) mi= 3650 (M+HY.
Example 174
42 4-dith arophenyd ¢ 10-mettoe]- 3-(54 methylanmine propyd)- V- ([ methodsulfonyd imethyl -
Fd-dilpedro-1H-1 4,1 0-tazad thenmo[ed flamilen- 1101 0H )j-one
Example 1472 (355 meg, 00800 nonol L, 2.0 M methananine in tetahyd imfiaran
(0150 ml, 035300 mmol) and potassmm carbonate (24 9 mez, 0120 mrmol)were combined mm
tetralprdrofiaran (1 ). The reacton mixhamwe was heated at 807 C for 2 hours, cooled, and
corcertrated. The wsidue was panfied by revers e phase HFLC (C 18, CH, CHAarater (10 bl
ammornmm acetate], 20- 100 % gradient) to provide the tifle compound (19 mg, &0 %), 'H
HME (400 MH=, DMSO-45) 6 784 (d, /= 1.8 Hz, 1H), 76805, 1H), 7.25(dd, /=82,18
H=, 1H), 7145, 1H) 713 =704 (m, 1H), 6974, f= 22 Hg, 1H), 6.55 — 6.52 (m, 2H],
505 -4.97 (m, 1H), 4 .55 — 4.42 (m, 2H), 364 (5, 3H), 252 (5, 53H), 245 (1, F=61 Hg, ZH),
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22205, 3H), 172 =158 (m, 2H), 154 -1 42 (m, 1H), 1.536 - 1.24 (m, 1H). M3 (ESI+) miz
527 (M+HY".

Example 175
42 4 difhcrophenyd)-3-(54 d e thyd arm nol propyrl)-1 G- e thodd- 7- (e thyelsn Kozl e thoe L

Fd-dilpedro-1H-1 4,1 0-tazad thenmo[ed flamilen- 1101 0H )j-one
Example 175w as prepared according to the procedne used for the preparaton of

Example 174, smabsttnting 2.0 B dumetlylanone mn tetralyd iofaran for 2.0 M methananmne in
tetralordrofiran, to provide the title corpoand (20 me, 62 %0, 'H NME (400 MHz, DMSO-
dgl 0 1184 (5, 1H), 7.84(d, /=18 He, 1H), 767 (5, 1H), 722(dd, F=5.2 1.7H=, 1H),7.14
(s, 1H), 710 -7.050(m, 1H), 6.3 (d, f=8.1Hz 1H), 69353 -653 (m, 2H), 501t F="74
H= 1H), 453 -442(m, ZH), 384 (5, SH), 292 (5, 3H), 221 =203 (m, 2H), 2.01 (5, 6H),
172-1800(m 1H),1.59 - 1.53 (mm, 1H), 1.51 —1.41 (m, 1H), 132 -1 22 (m, 1H). MS
(EST+) miz 541 (M+HY.

Example 175

44 4-chloropheryl)-1 G-methyl- 24 (4-mwethylpiperazan-1 - ylme thyl)- -
[ [metlyla ol imetlee])-5, 4 dihyd -1 H- 14, 1 Hnazadib ereo[od  flam lexw 110 10H Fone
To the solation of Exampls 80110 mg, 0190 mrol) in anbyedrous tetraloedroforan (5

L] was alded BH: THF (1 236 nil., 1 596 nonol] and the macton mochire was s tved at 65
“C for 18 hours. The reacton noxhire was quenched with ethanol (1 mL), folloared by the
addibon of HCL (3 BL 2 ml). The mixhae was shred at 70 °C for an addihonal 4 hoars. The
solvent was evapomrted and the residuewas treated with 5 M HaOH (2 mL) ard the mchire
vras extracted with dichloronmethare (20 nil %30, The conbined orarme layers were
corcentrated and the wesiduewas parified by HPLC (C18, S04 acetormtile n0.] %
aqueols anmhnonnom hedroscide) to provide the title compound (15 me, 0.0 renol, 14 %%
vield). 'H NME (400 MHz, DMSO-40 8 1187 (s, 1H), 789 (s, 1H), 760 (s, 1H), 746, T
=79 Hg 1H), 7.340(4,T=80H=, IH,696(d, I=29H= 2H),545(d, T= 22 H=z, 2H),
522518 (m, 1H), 4 66-4 34 (m, 3H), 3.79-373 (m, 1H), 366-3 60 (m, 1H), 354 (5, 3H),
300105, 3H), 247-227 (m, 8H), 2.17 (5, 3H). ME (ESI+) mi=z 566 2 (M+H)"

Exanple 17

244t horophererl)-1 e thyd-11-c0o-5,4, 10,11 -tetralepd -1 H-1,4, 10-
trazadiberzo[od flamlen-7-rllacetonitale
Exarple 177a
2-(4-amuro-3-hromopheryl)acetortile
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To a sohtion of 2-(4-amimopheryllacetoratile (30 g, 2270 ronol] 1 40 ml
direthylformarnude cooled writh ice bathwras added M-bromesucennnnde (4.04 &, L2790
mmol] i porbons. The midhre wras strrved at0 %2 for 30 nomites and then at anbent
terperature for 1 hoar, Watervras added. The precipitatewras collected by filteation, washed
withwrater, and dried in a vamium oven at 40 °C to give the title corpoard (3562, 16.9
mrol, 74.4 %5 weld).

Exanple 177

24 4-anono- 3 B-methyl-7-ono-1 tosyl6, -dihyd io- 1H-pyrovolo [2, 3 clpynd in-4-

vlpheryllacetornbile

& ruxtare of Exanple 177200737 g, 3 50 numol), Exanple 1£7(1 S5g, 3.50 nonal),
trasi dib erylideneacetone ]dipallad g 00 (0 020 g, 0088 nonol ), 1,5,5,7-tetramethyl-2-
phemnyl-24 A-troxa-E-phosphaadamarntane (0.051 g, 0.175 nenol) amd potass o phosphate
(2230 g,105] nonol) in 30 ml dicsxare ard 10 mL wrateraras heated at 80 °C under
mibogen for 2 hoaws . Water was added, ard the nmscbare was exctracted writh etler] acetate (37,
vwashed with satirated aqueos sodmam chloride, dried over anhpdions magnesmm sulfate,
and filtered. The filtrate was concentrated and parfied by cohinm chromatosraphyr (silica gel,
0-40 %% etlyl acetatelheptanes gradient] to zive the fitle conpoand (05933 £, 2.157 nenal,
61.6 %% weld).

Exanple 177
{4 [[4-thcrophernyd)anuna]-3-(6-me therl- T-ceco-8, 7-dibeedro- ITH-pyrolo[2 3] pya din-d -
vlpherndd facetortrile

& nwxtare of Exanple 177 (120 meg, 0277 nonol), 1 b romo-d4-fhorobermene (426
mg, 0277 mrmol), cestim cathonate (226 me, 0 A% nomal), and dicyelohe:or ' 4 8-
trusopropylh iphenyl-2-yl)phos ploine GZ-phos 101325 me, 0.028 nonol) md mL tohens and 1
mL tertbutancl wras heated 1 a Biotage pobabor mucmarave cwen at 130 %2 fordid
mirntes The reartion nixhive wras then concentrated . The residne was treated writh 1 mL 4N
aqueos HaOH sohton and 3 ml dicecane. The resulting miiiie was heated at 801°C mn the
nucroarave oven for 20 normates . Waterwas added, ard the norbire was extacted writh ethyl
acetate (23X, was hed with s atarated aqueous sodnum chloride, dried over anloedrons
magnes tun sulfate, and filtered. The filtrate was concentrated ard the wsiduewras parified
by cohinm chromatography (silica gel, 0-10 %% methanolidichloromethane gradient] to afford
the title corpord (45 mg, 0115 nonal, 41 5 %% weld).

Exanple 1774
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2444 thoropherrl)-1 OFmethyl- 11 -cooo-3,4, 10,11 tetealopdra-1H-1,4, 10-
tnazadib ermo [od e len T-vllacetorubile
To a richare of Example 17702036 me, 0.057 nenol) and paratorrmaldelorde (45,5 me,
1 450 nenol) in 2 mL tetralordrofitranwras added titarmandIV) chlonde (155 p L, 0155 nomol,
10 M tohere sohition). The dark 1d noxbrewras strred at ambient tervperatare for 3 hoars.
The nxtare was cooled with anicebath ard quenched with water, exrbacted writh ethyl
acetate (250, was hed with s atarated aqueous sodnim chloride, dried over anloedrons
magnes pun sulfate, and fltered. The fltrate was concentbated and the residuearas purified by
cobunn clvomatog rmply (silica zel, 0-10 %% methanold ichlownethare sradient) to z1ve the
title componnd (12 me, 0051 mmol, 32 % vield). "H HME (400 MHz DMSO-4) 5 1162 -
1128 (m, 1H), 7.820d,.7=1.7TH=, 1H), 758 (5, 1H), 736(dd, f= 80, 1.9 H=, 1H), 7532 -
726 (m H),e R -671 (m, 2H), 6.47 —6.534 (m, 2H), 485 -4 A2 (m, 2H), 4 055, 2H),
356 (s, 3H) ME (ESI+) mi=385 2 (M+H)".
Example 172
442 2-dvmethyl- 3 provahid i 1 -] propyl)-1 0-metborl- 7 [ e thydsa Hcoud e theed)- 3,4
ditprdro-1H-1,4, 10-4tnazadib ereo [od famler 1101 OH)-one
Example 172 was prepared according to the procedute used for the preparation of
Example 149, mabstitnting 2 2-d imethyd-5-( prrolid ine 1 wlipropanal for isobn tyraldehyd e to
piovide the ttle compond as the biflhowoacetic arid salt. "H NME (400 MHz, pridive- &)
4 13891265 (m, L1H), 208(dd, F= 100,20 Hz, 1H), 7.57(d, /= 3.6 Hz, 2H), 7.42-7.51
[, ZHY, 472 (s, 2H), 4 340, 2H), 3.684 (5, 3H), 3135 (5, 3H), 3.09 (5, 2H), 3.02 (5, 2H), 2.20-
285 (m, 4H) 1.53-1 &8 (m, 4H), 0.99 (5, 6H). M& (ESI+) vz 4831 (M+HY.
Example 17
Z-(3-[1 Ormethyl- 74 metlerla oy Thne thyel)-1 1-ceco- 10,11 -diboedro- 1 H-1,4,10-
tiazadbenzolod, flamilen-4( SH -wlipyrralid i 1-vlacete a0id
Example 179 was prepared according to the procedue used for the preparaton of
Example 142, smabstbhitng 2-[S3-cecopyrohidm-1-vl)acetic acid for sobutyraldelnede to
provide the title componnd as the biflowmacetic anid salt. "H HME (400 MHz, pyrodive-d:1 8
13.47-1358 (m, 1H), 8.10-8.01 (m, 1H), 757748 (m, 2H), 747729 (m, 2H), 47515, 2H),
435395377 (m, 4H), 384 (5, 3H), 358-3.16 (m, 4H), 3.12(d, /= 66 Hg 3H), 2.530(5, 1H),
2222053 (m, 2H), 1537122 (m, 1H). M3 (APCI+) miz 471.1 (M+H)" .
Example 120
1 e thod- 74 methylaa oyl e thyd 14 -2 - me thyelte ahod rofiran- 3-1)-3,4-d ibnedro- 1H-
L4 10-tazmd thenma[ecd flamalen-1 10 1 0H J-one
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Example 120 was prepared according to the procedure used for the preparaton of
Example 142, mabsttatng 2-methylddeedrofimn-502H 1ore for schutrraldehyde to promde
the title compound. "H HME (400 MHz, pyridive-o) 8 13.49-13 40 (m, 1H), 805(d, 7= 210
H= 1H), 760(dd, F=24, 1.9 H=, 1H), 7.54(d, 7= 7.7 Hz, 1H), 7.45-7 27 (m, 2H), 4 52-
458 (m, JH), 4 62-392 (m, 5H), 326-3 40 (m, 4H), 3.12 (5, 3H), 2251 25 (m, 2H), 1 36
114 (m SH). M (APCIH) 'z 4281 (M+H)".

Example 121
1 Grrvethyd-4-( 1-methylpiperidin-4-1)- - e thydsulfond e thol)-3,4-dabgedro- 1TH- 1,41 0
tiazadib ermo [od flamilen 111 0H ) -one

Example 18] was prepared acoording to the procedne used for the preparation of
Example 145 substbiting 1-methydpiperidin-d-one for isobutyraldelnede to provade the title
conpomd as the bifliomacetic arid salt. 'H HME (400 MHz, pyridive-2;18 14.00-13.44
[, 1H), 8.17-7 99 (m, 1H), 7.58-742 (m, ZH), 7.42-7 28 (m, JH), 4 57471 (m, ZH), 4 .57-
411 (m, SH),3.65(s, 3H), 353350 (m, 2H), 3153310 (m, 3H), 220-2.6 (m, 2H), 269 (5,
SHY 2.27-1.52(m, 4H). M5 (APCI+) mi= 441 1 (M+H)".

Example 152
1 O-rrethad- 7-((xme thyrlsa o Dme thyr 114 e trabuyd ro- ZH-pyran-3-v1)-3,4-dihyd ro- 1H- 1.4, 10
triazadib ereo [od flamilen 1101 0H)-one

Example 122 was prepared according to the procednre used for the preparaton of
Example 142, sabsttatng dihvd io-2H-prran-G(4 Hore for sobutyraldeloade to provide the
title compound. 'H NME (400 MHz, pyridine-£,148 13.52-13.29 (m, 1H), 205801 (m, 1H),
T550d, F= T8 Hg 2H), 7.52-7.28 (m, ZH), 4.24-4 83 (m, 2H), 4.60-3 .66 (m, 4H), 3.65-3.55
[, SH), 53.53-3.16 (m, 2H), 3.16-5303 (m, 2H), 2.72-256 (m, 1H), 2.21-1 19 (m, 5H). M3
(APCI+) mfz 42581 (M+HY.

Example 153
4-((1 45 opropylppend in-4- vl e tleel} 1 O-method- 7-{(metleelaa Mo D me thor])-35 .4 -dihyed 10-
1H-1,4.104nazadih ermofed flamlen 110 10H) -one

Example 123 was prepared according to the procedure used for the preparaton of
Example 142, smabstbtatng 1-wsopropylpiperidine-4-cabaldelrede for 15 chutyraldehyde to
provide the title conpond as the biflomacetic arid salt. "H HME (400 MHz, pridive-d51 8
13.82-1285(m, 1H), 808(dd, 7= 100, 2.0H=, 1H), 7.57 (d, 7= 3.6 H=, 2H), 742731 (m,
2HY1 4.81-471 (m, 2H), 430-4.19 (m, 2H), 564 (d, = 69 He, 3H), 354-3.19 (m, 4H), 521
(s, 3H), 306-288 (m, ZH), 278255 (m, 2H), 1 97 (dddd, =26, 86,54, 21 Heg, 2H),
124175 0m, 2H), 1 18- 1 02 (m, 6H). ME (APCIH) iz 458351 (M+H)" .
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Example 134
10-methyl- - wethylsulfond) me thed )-4-(1 - (2-onotebahd o foran 3 w)ethy])-3,4-dibyd 1o-
1H-1.4,10+tnazadib ereofod famlen 110 10H)-one
Example 124 was prepared according to the procedute used for the preparation of
Example 145, substbiting 3 acetyld ibyrdrofaran 205H Fone for sobutraldehid e to provide
the tifle compound. 'H HME (400 MHz, pyridive-o:1 48 13.48-1334 (m, 1H), 810-801 (m, J
=21 Hg 1H), 7.61-7.53 (m, 2H), 7.50-7 31 (m, 2H), 4 804 57 (m, ZH), 4.40-3 28 (m, 4H),
382105, 3H), 31005, 3H), 280-2.80 (m, 1HY, 246 (s, 3H), 2.18-1.77 (m, 3H). M5 (APCI+)
mizd55. 1 (M+H)".
Example 135
41 -methosypropare 2-v1F 1 G-methyd-7-[(methyla Mol imetler])-3 4 -dihyd 10-1H-1,4,10-
tazadib ereofod flamilern- 1101 0H)-one
Example 125was prepared according to the procedue used for the preparaton of
Example 142, smabsttitng 1-methosypropan-2-one for scbutyraldeloede to provide the ttle
conpound, 'H HME (400 MHz, prridive-o) 8 13.89-12 595 (m, 1H), 805(d, /= 1. 3 Hz,
1HY, 7.565-7.44 (o, 3H), 744-73 (m, 1HYL 471 (d, S = 124 He, 2H), 4.63-4 .06 (m, 2H),
373535364 (m, 1H), 364356 (m, 3H), 356-342 (m, 1H), 340-327 (m, 1H), 317 (5, 3H),
3090(d, Ff= 51 Hg, 3H), 1.27-1.12(m, SH). M3 (APCI+ 1 mi=4160 (M+H)".
Exanple 125
4-( d-methorbutan 2-v1F 10-metleel- 7-( (metlylalfony hnethy] ) 3 4-d boedrvo- 1 H-1,4, 10-
triazadib eremo [od flamilen 111 0H)-one
Example 128 was prepared according to the procednte used for the preparaton of
Example 14%, mbstititing 4-methoswbutan-2-one for ischutyraldelorde to provide the ttle
compound. 'H HME (400 MHz, pyridive-d,) 8 15.63-1311 (m, 1H), 804 (d, F= 2.0 Hz,
1HY, 7.57-7.36 (m, 4H), 4.588-4.51 (1, 2H), 4.51-3.96 (m, 2H), 3.86-3.72 (m, 1HL, 562 (5,
SHYL 34733 (m, 1H), 355-3.200m, 1H), 3.17-2.99 (m, 6HY, 2.06-1.87 (m, 1H), 1.20-1 52
(m, 1H), 1.51-1 05 (m, ZH). M5 (APCH ) mi= 4300 (M+H)"
Example 127
10-methyl-4-(1 -me thylpyrohdin- 53-7d)- - ([ methydsulfondjmethy D 5,4 d dbyedre- 1H-1,4,10-
triazadib ermo [od flamlen 1101 0H ) -one
Example 127 was prepared according to the procedute used for the preparation of
Example 145, sabstbiting 1-methylpmrolidin 3-one for isobutrraldehide to provide the title
conpomd as the bifliomacetic arid salt. 'H HME (400 MHz, pyridive-2;08 13.57-13.33
(m, 1H), 8.050(d, F=19H= 1H) 7.57-7.52 (m, 2H), 7.51-7.29 (m, 2H), 4.281-4.69 (m, 2H),
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459-4.08(m, 3H), 367 (5, 3H), 352-3.16 (m, 4H), 313 (5, 3H), 292270 (m, 3H), 2.35-
121 (m, 2H). ME (APCIH) mz 4271 (M+HY".
Example 138
1 methyd- - (nethylsa Horylme tlee]) -4 1-( tetrahyd 1o- ZH-pyran-4 -y Dethid)-5,4-d hyrd vo-
1H-1,4.104nazadih ereofed flamlen 110 10H) -one
Example 1228 was prepared according to the procedure used for the preparaton of
Example 142, mabsttutng 1-[tetabyd o2 H-pyran-4-ylethanone for sobutraldehyde to
provide the tifle compoard. 'H HME (400 MHz, pyudive-o) 8 13481354 (m, 1H), 8.11-
202 (m, 1H), 7.67-75% (m, 1H], 7.51-7 40 (m, 2H), 7.53-7 23 (m, 1H), 4 904 535 (m, ZH),
454 564 (m, 4H), 361 (5, 3H), 351-3.15(m, 3H), 311 (5, 3H), 1.85-1.44 (m, 4H), 1.535-
101 (m, 4H). M2 (APCIH) miz 4561 (M+H)".
Example 159
10-metherl-4-(]1 -metlyrlamepan- w1k - (metlylma ¥ore D e theel) 3 4 -d1bpedro-1 H-1,4, 10-
triazadib eremo [od flamilen 111 0H)-one
Example 129 was prepared according to the procedute used for the preparaton of
Example 142 mbstitating 1-methylazepan-d-ore for ischutyraldelrede to provide the title
conpomd as the hifliomacetic acid salt. 'H HME (400 MHz, pyridive-ds1 8 13.83-13.26
(m, 1H), 8.07(dd, 7= 128 19H= 1H), 7.550d, 7= 2.5 He, 1H), 7.50-7 27 (m, SH), 4 52
4753 (m, 1H), 4 865, ZH), 4 54-4 45 (m, 2H), 362 (5, 3H), 3.55-53.20 (m, 4H), 306 (5, SHY,
23005, 5H), 235-1 46 [, 6H). M (ARCI+) miz 4552 (M+H)"
Example 190
441 ethylpiperndin-3-v1)-1 bmethyl- 74 methylm oo e thd)-3, 4 dihyd 10-1H- 1,4, 10-
triazadib ermo [od flamlen 1101 0H ) -one
Example 190w as prepared according to the procedute used for the preparation of
Example 145, substbiting 1-ethylppendin-S-one foris cbutraldeloede to prowde the ttle
compomd as the biflowmacetic arid salt. "H HME (400 MHz, pyridive-4:) 8 13.83-12.95
([, 1H]), 8.02-2 00 (m, 1H), 7.75-7.62 (m, 1H), 7.55 (5, 1H), 749-7 35 (m, ZH), 4 54-4 58
[, ZH), 4.85-3 76 (m, 3H), 369 (5, 3H), 3.4%-312(5, 2H), 3.20-3.14 (m, 3H), 3.11-2.55 (m,
4HY, 2.40-1.528 (m, 4H), 116-1.02 (m, SH). ME (APCI+) miz 455 .0 (M+H)".
Example 191
1 methyd- - (nethylsn Horeyrlme thoe]) -4 2-( tetrahyd 1o- ZH-pyran-4 -y Dethyd -5, 4-d hyrd vo-
1H-1,4.10-mazadih ereofed flamlen 110 10H) -one
Example 191 was prepared according to the procedute used for the preparation of
Example 142, mabsttrtng 2-(tettabyd -2 H-pyran-4-ylacetaldehyd e for ischutyraldelnede to
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provide the title componnd. 'H NME (400 MHz, pyrdine-d;) 8 13451338 (m, 1H), 208
(d, S=2.0Hz 1H), 7.66-7.80 (m, 1HY, 7.56 (5, 1H), 7.50-7.37 (m, ZH), 4.74 (5, 2H), 4 .55 (5,
2H), 391-5.78 (m, 2H), 385 (5, 3H), 3.29-5.15 (m, 4H), 3.11 (5, 3H), 1 56-1 28 (m, SH),
126-1.07 (m, ZH). MS (APCI+) m'z 4561 (M+H)".
Example 152
44 10-methyrl- - methykulfonyme tlee Dk 11 -020- 10,1 1-dihod ro- 1H-1,4.10-
tazadib ermo od flam len- 4 3H) - henzonitile
Exangple 1923
- 4-((methyrlmalforer e tlyl plenyl lanano henzorunle
A 20 ml nueweerave vial was charged with &aminch ensortile (0121 g, 1023
mrol]l, Exanpls 92 (02549 z, 1 023 nonol), diacetoxypalladmm (2,19 mg, 081 mamol),
dieyreloheny (2" 4 8 -tiisopropyd- [1, I'-biphenyd]- 2- ) phos phure (0052 z, 0022 mmol],
cesmamm cath onate (0487 =, 1 432 nonol), tohiere (2.5 ml) and t-butancl (1.7 mL)tozive a
yvelloar suspension. The tabe was sealed, and the reaction mixhie was heated 1 a Biotage
Creator at 150 °C for 15 numites fxed hold time. The reacton mitae was fltered thioush a
2 g Celite SPE cohimn ard rinsed with ethy] acetate. The filtrate was washed writh s amrated
aqueois sodmm chlonde, dned over anbud s magnes nm sulfate, filterd, and
corcertrated. The wesidue was panfied by flah clromatos raple (200100 %% etleel
acetatelheptanes) to provide the ttle compound (0100 2, 24 %% vield)
Exanple 192
4-02b romo-4-[[ methylsulfomnd imet leelip hernd l anonobeneom tile
Ina 250 ml wand-bottomed flask was placed Exanple 1922 (0,100 2, 0.34% nonol)
inacetc acd (549 mL) to give awhite ;us persion. H-bromosuccininmde (00682 &, 0549
mrtollvras added in 2 porbors 10 normates apat. After the 1st porbon of H-b omosaciinad e
was added, 5wl dimethylfcemarnds were added . The reachon michare wras shrred at
amhiert temperaure for 4 howrs. The macton michire was quenched with 30 ml 10 %%
sodmm thicsulfate and dibated withwrater. The reachon mixhie was extracted 23 arith ethed
acetate. The combined crzamic layvers were was hed Zavarith 2 NaOH umbl the pH of'the
aqueos was =7 ard lxwiths anrated aqueous s odnum chloride, dred over anloedrons
magnes arn sulfate, filtered, and concentrated . The residue was purified by flash
chiomatograpley: (50-100 % etlyr] acetate/heptanes] to provide the title conpoand & awhite
solid (0.1007 g, 79 % yield).
Examnple 152
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441 2-B-methyl-T-ceo- 1 4osyl-6,7-dilyedro-1 H-prrolo[2,5-c Jpyridin-gd -] -4 -
([ mmethrlo Mool lme thyd ) pheryllammo b ersartale
Example 192 wras prepared accoming to the procedure used for the preparaton of
Example b, substtiting Example 1950 for Example fa, to provide the title conpomd as a
white solid (0115 g, 78 %% wield).
Exanple 1924
4[24 B-methyl-T-0x0-6, -dihyd ro- 1H-pymrolo [2.5-c Jpyrid ined- w1 -4-
([ mmethrlo Mool lme thyd ) pheryllammo b ersartale
Example 1924 was prepared according to the procedure used for the preparation of
Example 124, mabsttuting Exanple 1920 for Example 12e, to provide the title conmponnd
(00575 g, B2 % yield).
Exanple 192
44 10-methyrl- - methykulfonyme tlee Dk 11 -020- 10,1 1-dihod ro- 1H-1,4.10-
tazadib ermo od flam len- 4 3H) - henzonitile
Example 1922 was prepared accoring o the procedure used for the prepamtion of
Example 52, substititing Example 1924 for Example 124, and parafoemaldelnsde for metleel
d-axohutanoate to provide the titls conponrd (0.0277 £, 47 % visld). '"H NME (400 MH=,
DRS040 11 .88 - 11 953 (m, 1H), 7.950(d, T= 19 Hz, 1H), 784 (5, 1H), 745(dd, T= 2.0,
12 Hz, 1H), 7534 - 748 (m, 4H), 642 -6 58 (m, 2H), 52804, T=165H= 1H), 471 -4 42
([, 3H), 3.56 (5, 3H), 301 (5, 3H). M5 (ESI+) miz= 445 2 (M+H)".
Example 193
44 chlow pheryll 1 O-metlerl- - (e therlaal forgel ine thor Lk 24 morpholinome thyd)- 5,4
ditprdro-1H-1,4, 10-4tnazadib ereo [od famler 1101 OH)-one
Exanple 193a
& d-chlow phereel) 10-metlerl- T methylaalfor e el 2-( rorpholine-d-cath onpd)-5,4-
dilprdra-1H-1,4, 104nazadib erema [od famlen- 1101 OH)-one
Example 1933 was prepared according o the procedure used for the preparmtion of
Example 28m, substtotng mormpholine for anmmonmm hydocade (25 % arthart moarater], to
provide the title conpoard.
Exanple 1950
4 4 chlowpherylk 1 O-metlyl-7-[(methylaal forel e thyr Ll 24 morpholinome thyd)-5,4-
dilpedro-1H-1,4, 104nazadib eremo[od £am len- 1101 OH)-one
Example 1930 was prepared according to the procedure used for the preparation of
Example 1460, substutitne Eranple 1554 for Exanple 1460, to provide the hitle conponnd .
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'H NME (400 MHz, DMS 04,08 11 2005, 1H), 789 (s, 1H), 780(s, 1H), 7.49-7.41
[, 1H), 7.240(d, T=80H=, 1H),6%6(d, J= 20 H= 2H), 6.42(d, ] = 2.0 H=, 2H),
524-5200m, 1H), 4 51-4 58 (m, SH), 320 - 371 (m, 1H), 5.685-3.57 (m, 5H), 3.4
(s, 3H), 300 (s, 3HY 2.46-2.55 (m, 4H). M35 (ESI+) miz 553 2 (M+H)".
Example 194
H-ethyd-4-[ 4-fhycvopherid)- 10-tne thoel-7- () e thydsulfonyd e thyd)- 11 -00-35,4,10, 11 -
tetrahyedro-1H-1,4,1 O-bixzad thereo [od, flamilens -2cathoxanude
Exangple 134a
2-broammo-M - 4-fhaorw phererl)-4 4 metlerlaa Mol e thyrllarline
& 100wl flaskwas charged with Exangple 58z (2 2, 757 numol), 1-fhaom-4-
1odobensene (3.56 g, 15.14 numol), pallad w11 acetate (0085 g, 0.5379 nunol], xantphos
(02192, 0537 nonal), Cs,C00; (2,52 g, 7.72 nonol) and anboedrons diozxane [ 40 ml)under
argon at room ternperatire. The mihie was heated at 1107°C for 12 honrs. After cooling, the
reachon mixhie was Glered throuzh a pad of Celite ard washed writh etlorl acetate. The
solvent was removed and the residue was punified by silica gel clromatosraply, elating with
a gradient of 1001 to 1 petrolenm etherfetlor] acetate to provide the title compound (1.1 2,
25 nonol, 35 %% vield) as welloar solid.
Exangple 194h
ethid 1bereyld{ 2-((4-fhcrophenylaninag)-5- me thidsulfonyd e thyl i pheel)-S-metlee]-7-
oxo-6, 7-dihd -1 H-pyrrolo [2,3-cpyidine-2-carh coprlate
& ruvtare of Exanple 58£ (02 2, 1.192 nenol), Eranpls 1Ma(0428 2, 1 251 noncl],
1 3.5 - etrametle]-&-phenyl-2 4, 5-tmoxa-& phosphaadarmantare (0.055 z, 0.1 19 mmol],
trasi dib ereyhideneacetone Jdipall al om0 (0.055 g, 0.060 nonel) and E.PO, (06532 g, 2.58
murtol]vwere conb ined and sparged writh arpon for 30 normates . & sohbon of 1.4-dioxane (10
ml] and water [ 2.500 ml] was sparged with mivogen for 30 mimtes and trars ferved by
syringe mto the reaction vessel under argon The weacton nocbare was stred at &0 °C for 4
hoas . The nctare was treated with ethyl acetate (150 mL) and water (50 ml) and the
urdissolved solid was filtered and washed with etloy] acetate several res. The wesaling
solid was dried urder vamuum to afford the title conpoard (058 2, 0711 mmol, 5206 %%
vield).
Exanple 194c
etheel 4-C24 [ 4-thicrophenydanuno)- 5 me thylalforyTine theliphend ) -6 -methyyl- F-oo-6,7-
dihyd ro- 1H-prrrrolo[2 3-c]pynd ine- 2-cath cecylate
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& ruvtare of Exanple 1940 (0.58 z, 0.927 nonol), ausole (0216 ml, 1 994 nenol)
and concentrated Hed Qg (05 ml, 2,38 nonol) in TFA (10 mL, 130 nuvol) was heated at 50
*C for & hoars. Exeess TFA was emoved under wduced pressure, and the residne wras
parbboned betareat water (10 ml) and ethy acetate (30 ml). The crzarue layeraras
sepatated, ard the aqieous laverwras extracted writh additonal etloel acetate tarice (20 mL.
The combined orzamie layers wers was hed with s atirated aqueons sodnm bicathonate (10
mL), folloared by satirated aqueons sodmm chloride, (10 ml]), dned over anlredrous
magnes prn sulfate, filtered, and concentrated to zive the title compoand (0,24 =, 0241
mrol, 24.4 %5 yeld).
Exangple 1344
ethyl 44 4-fhowphererl)y 1 O-rmethyl- (e thyla Bory D imethr])-1 1-oeco-3,4,10,1 1-tetrabyd -
1H-1.4,10-tazadb enmaled flam lene-2-cath ol ate
& ruwtare of Exanple 1#e (0351 g, 0623 mmoll, HC1 (4 B in dicecare]) (4 mL, 16.00
mrtol) ard parafonmaldehde (05374 £, 12.46 nonol) inmethano] (25 ml)was heated at 130
"2 for 1 5 hours under microarave. The solventwas removed urder reduced pressure to
provide the title corpoard.
Exanple 194
H-ethyd-4-[ 4-fhicro pherd - 10 e thoel-7- () e thydsulfonyd e thyd)- 11 -0200-35,4,10, 11 -
tetrabysdro-1H-1,4,1 O-bixzad thereo [od, flamilens -2cathozanude
& ruxtare of Exanple 141150 me, 0.294 nonol) and ethydarmne (25 % i ethanol
wibart) (5 ml, 0232 nomol) was sealed and heated at 727 C for 2 day. The mwachon noxhie
vras cooled to ambiert termperatire and concerdrated. The residue was panfied by wvese
phase preparatve HPFLC (C18, 30-80% acetorntrile in0.01 ¥ NH,CO harater] to give the title
corpoand (25 mz, 0049 nomol, 167 % vield). "H NME (400 MHz, DMSO-4) 8 12.15 (b,
1HY 2300t T= 51 He, 1H), 7241t I = 82H=, 1H), 7.62-7.61 (m, 1H), 7.48-7 46 (m, 1H),
T38(d, T=79Hz, 1HL 6.85-67m, JH),63539-62%9 (m, 2H), 633588 (m, 1H), 421-4.14
([, 3H), 3.528 (5, 3H), 334332 (m, 2H), 301 (5, 3H), 1 24-1.15 (m, SH). MS (ESI+) mi=
5052 (M+HY"
Exanple 195
Sroyelopropyl-4-( 2 4 diflacrophenyd)-1 O-methyd- 74 me theyela Mo Dmether])-3, 4 dihyd 10-
1H-1,4.10-4nazadih ermofed flamlen 110 10H ) -one
Exanple 195
2oyclopropyl-H-(4 4-dith coophe nid ) -4- ([ methydsu fond e thyd ) arnline
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A 5wl nucrovrave vial was charzed with Example 120 (0227 £, 0,802 nonal),
eyvclopropylbomre acid (0209 2, 2452 nunol), cesmm cab onate (0,990 2, 304 nenol) and
dichompallad nm (IDbis mphendphosphure (0021 2, 0030 newol). The tabe was sealed | and
the mubare was sparged with mitogen for 30 nomtes. Degzassed dicccare (2,55 ml) ard
water (0.507 mL)wer added. The reacton nwchare was heated to 100 °C overmzlt. The
reachon mixhie was parbboned betareen ethyl acetate and wrater. The orgare layer wras
vwashed with satirated aqueons sodmam chloride, dried over anhydions magnesmm salfate,
filtered and corncerntrated. The mwacton ncbare was parified by flash clromatosrapler (10-A0
%o etleel acetaterheptanes ) to provide the title conpaoard (0145 g, "0 %% 7eld).

Exanple 1950
2-bromo-B-cyelopropyl-H-[2 4-diflaowophererlF 44 me thyla oy Dimethyd ) ardline

A 250wl roard-bottomed flask was charged with Exanple 1953 ard acete acid
[1.4] mlL)to give a tansolbon H-bromosuceimnade (0079 2, 00445 mmo]]wras added.
The reacton nuxhire was stred at roomtenpembare for 1.5 hois. The wachonaras
quenched writh sodmam thicsulfate (10 ml 10%%) ard neutralized with satnmted aquecus
sodmmbicah onate. The weacton nixhire was extacted writh etler] acetate (23], The
conbined orzarme layers wek washed with satarated aqueos sodmm chloned and
concertrated. The wsidue was panfied by flash clromatosmpler (slica gel, 10-AF5 ethad
acetatelheptanes) to provide the ttle compound (01111 z, &35 %% vield)

Exanple 195
4-[G-cycbpropyl-24 2 4-diflncrophenyl)arana]- 5[ methydsulfond lmethylp herel)-6-
metlyl- 1-tosyl- 1H-prvolo[2 3 cJpynd in- W 6H ) -ome

& 250 ml ronrd-bottomed flask was charged with Exanple 1950 (0111 g, 0,258
mrol), Exanple 170108 g, 0.245 nencol), sodam cabonate (0.090 g, 0851 nowol),
trasi dib ereylideneacetone)dipall Al pam (07 (0.011 g, 0012 nencl), and 1,35, -tetametler]-&-
phenyl-2 4 B-tiosxa-A-phosphaad amartane (0012 =, 0.04]1 nonol). The schds were sparged
vwith nitrogen for 30 nrmates . Degassed dioxane [1 946 ml) ard water (0487 ml ) wrere
added. The wacton nmcbire was heated at 60 °C for 3 hoas . The wachon nuchare wras
cooled to room termperatare and parbbored betaresn ethyl acetate and wrater. The crgame
layer wras was hed with satirated aqueons sodmm chlornide, dned over anleedrons maznesium
sulfate filtered, ard corcentrated. The residuewras punfied by flash chmmatosraphy (silica
gel, 0-5 % methanolidichloromethane] to provide the tifle compound. (0155 g, 100 %% weld).

Exangple 1954
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4-[G-cycbpropyl-24 2 4-diflncrophenyl)arana]- 5[ methydsulfond lmethylp herel)-6-
metlyl- 1H-pyrrvolo [4 53¢ Jpynd e W 6H ) -one
& 100 ml, ronrd-bottomed flask was charged with Exanple 195 (015553, 0244
mrol), hithoam hydroedde kpedrate (0102 z, 2.435 nonol), dicecare (1826 ml) and water
(0.a02 mL). The reacton nwarewas heated at 50 °C overmnglt. The reacton nuchare was
cooled to room termperatare and parbitorned betarean ethyl acetate and wrater The aqueonus
layer was extracted with etlyyl acetate. The conbired orzame layers wee washed with
satarated aquecus sodmm chlonde, dried over antredrols magnesmam sulfate, fltered, and
concertrated. The wsidue was panfied by flshclvomatogaplor (51licazel 0R5 %%
methanolidichloromethane’) to provide the title corponnd . (00792 2, &7 %6 yield).
Exanple 195
Seopelopropyl-d-[ 2 4-diflncrophenyd)-1 O-methyd- 74 metlela Mo D mether])-3, 4-dihyd 10-
1H-1,4.104na=zadih ereo[ed flamlen 110 10H) -onme
A 250 ml roand-bottomed flask was chagewith Example 1954 (00752 2, 0,164
mrol), paraformaldehde (007 2, 0.81% nencl) ard tetralprdrofiazan (1 638 mL). Titanmom
(T chlonde (0528 ml, 0.5258 rnmmol) was alded . The reacton mixbhie was stred at room
terrperature for 1 hour. The reaction miare was parbboned betareen ethyl acetate and wrater.
The crzanic layerwaras washed with satirated aqueous sodmm chloride, and dned over
anbrrdrons magnesmm sulfate ard mercaptopropyl silica zel for 1 hoar. The shimraras
filtered tlwoigh a 10z Celite SFE colanm and concerdrated. The residue was parified by flash
chiormatography (1licazel, 0-5 %% methanold ichloomethare) to provide the title compound.
(0080 g, 75 % vield). '"H NME (400 MHz, DMSO-4048 11.79 - 11.84 (m, 1H), 76704, 7=
20 Hg 1H), 76505, 1H),7.21(d, T=25H= 1H)L, 6586 -705(m, 1H), 659504, T=1.8Hz,
1H) .52 - 668 (m, 1H), 624 - 634 (m, 1H), 577 (5, 2H), 5.19(d, T = 16 3 H=z, 1H), 4355 -
456 (m, SH),3.59 (s, 3H), 2955, 3H), 207 -2.18 (m, 1H), 053 -0.94 (m, 1H), 062 -0.72
(a, 2H), 028 - 057 (o, 1H). ME (EZ I+ mf= 4961 (M+H)"
Example 195
tert-butyl (41 O-mmethyl-7 [ methodsa loenDime thod)- 11-0m00-10, 11 -dihod i0-1H-1,4, 10-
tiazadib ermofcd flamilen- 4 3H)-wWlcvelobhesyllc ab amate
& ruxtare of Exanple 5870252 z, 0,763 norol) and tertbutyl (4-
oxoorelohexrleathamate (0332 2, 1 525 nomal) in dichlorommethans (17 mlaras treated
with acetic acid (0,437 ml, 7.630 nencl ). The reachon noctare was stered 80 °C for 1.5
hoass, and thencooled to 0 °C and teated with sod num tnacetoxybhoroloedride (0.340 2, 1.5236
nutol). The wacton norhare was reroved from 0°C 1ce bath and stired at ambient
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tertperature for 18 hours. The reach on nuschare was quernched by sloar addihon of s atarated
sodmmbicab onate solation ard then exhacted thiee times with ethyl acetate, The commbined
orzanre layers wer washed with satirated aqueors sedmm chlonde, dned over anboadmons
maghes nirn sulfate, filtered and concertrated. The msidus was panfied by flash colinm
chiomatography on silica gel, ehiting wath 1 %% metharnol in dichlorormethans to afford the
title comnpound as a nixhars ofeis and hans isomers (0.304 2, 0945 mmol, 74 %% viald). 'H
HME (400 MH=, DMSO-J45 6 11 287 1177 (mm, 2H), .73 =766 (m, 2H]), 759 -7 .52 (m,
2HY 731 =712 (meH), e8] —670(m, 1H), .55 - 648 (m, 1H), 4.54 —4.30 (1, 6H), 4.10
—3.90(m, 2H), 367 —3.57 (m, 6H), 3530 =323 (m, 1H), 316 -3.06 (m, 1H), 2.9 (5, 6H),
278 -2.688 (m, 1H), 2.62 - 255 (m, 1H), 196 -1.47 (m, 8H), 139 -132(m, 18H), 1.26-
115 (m, 6H), 0.95 =085 (m, 2H). ). M5 (ESI+) miz 541 2 (M+HY' .
Example 157
tert-butyl ([ trans )-4-(1 e thod--((methyrlon ool ane tlee])-1 1-o000- 10,11 -dibgrdro- 1H-
14,1 -tmamad thenen [od  flamalen-d(3H Fylleweloheod ke arthamate
Example 196 (0025 mg, 0.046 nuncl]l, a mpdare of'cis and fans somess, was
purified by reverse phase HPLC (C18, CH:CHAsrater (0.1 %% TFAYL 50 ¥ gralien).
Fractomns of the first ehited scmmerwrere collected, concentrated, and held urder vamimm to
remove wsidual tiflucroacetic acid to give the title campond (0002 z, 0015 nenol). 'H
HME (500 MH=, DMSO-45 6 11 21 (s, 1HL 76905, 1HL 7.55 (5, 1H), 7.24 =721 (m, 1H),
718712 (m 2H), 651 (d, /= 80H= 1HY], 445(bs, 4H), 3625, SH), 315 -306 (m,
1HY 2% (5,3H), 258 (1, /= 109 Hz 1H)L 1.81 =1 55(m, 4H), 1 335, SH), 1 20 -1 .16 (m,
2HY 0534 —0.87 (m, 2H). M5 (ESI+) mi= 541 0 (M+H)".
Example 1592
& d-chloro pherylkF 10-methyl- - methylalfory e theel)y 3,4 -d byrdro- 1 H-1 4, 10-
tazadib ereofod flamilern- 1101 0H)-one
Exanple 1982
4-chloro-M -4 methylsulfond e thylipherrel) araline
A 20 ml nucroerave vial was charged with &chlomarnline (0,129 z, 1 012 nonal),
Example Qa (02522 g, 1.012 muol), dacetosypalladoam (209 mg, 0.040 nonol),
dicyelohenyl(2' 4,5 -tiisopropyl- [1, I'-bipheny]- & vl phos phure (0052 z, 00231 mumol],
cesmm cathonate (0462 g, 1.417 nonol), tohene (5,44 mL) ard tert-butanol (1687 mL). The
tibe wras sealed, and the reachon muchare was heated 1n a Biotage Creator nocrosrave at 150
“iZ for 1 5 norvoates fized hold time. The wacton nochive was filtered tlvoagh a Celite SPE
cohmmn (2 21 and rirsed with etleel acetate. The reachon mistare was washed writh satarated
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aqueos sodmmchlonde, dned over arbyad ronas magnes num salfate, filtered, and
corcertrated. The wsidue was panfied by flshelvomatogapler (1lica gel, 20-100 %% athyl
aretatelheptanes] to provide the tfle compond. (0255 z, 85 % weld).
Exanple 195
Zhromo-N-(d-chlorophenyl)-4- metlylalfor e ol lanihine
& 250 ml ronrd-bottomed flask was charged with Exanple 1982 (022555 2, 0863
nurol) ard acetic acid (2,65 ml). H-bromosucenormde (0.154 2, 0863 o] wras added mn

2 porbors 10 mormates apart. The weachon noxbare was stred at moom termperatare ford
hoas . The mwacton nwcbare was quenched writh sodnum thiosulfate (30 ml, 10 %) and dibated
withwater. The reacton mizhime was extracted with etter] acetate (23). The conbired orzarie
layers were washed with 2H sodmim hdmeade unhl the pH ofthe aguecns was =7, folloared
by wrashing with s atarated aqueoas sodnom chlonde, dried over anloedrons maznesmim
mlfate filtered, ard concentated . The residuewras purified by flash cluomatosraphyr (silica
gel, 20-100 %% etlyy] acetate/heptares) to provide the ttle conpoarnd . (0198 =, 61 %% weld ]
Exanple 195
442 (4-chlovoplenyllanune)- 5 methylaalforyd lmethyl iphenyd) - & metlyyl- 1-tos 1w1- 1H-
pymololZ S-c]prmdin-?(5H Fone
& 250 ml ronrd-bottomed flask was charged with Exanple 1980 (01921 g, 0.529
mrnl)l, Exanple 170206 z, 0,421 nenol), sednam cabonate (0,172 2, 1,582 nowol),
trasi dib ereyhideneacetone Jdipall Al pam (00 (0022 £, 0024 nenol), and 1,35, -tetametle]-&-
phenyl-2 4 B-ticera-f-phosphaadamartane (0024 7, 00522 nomol). The solids were floer
puarged with mbrogen for 1 hour, Degassed dicrane (4.0 ml) and water (1.0 ml) wrere added.
The reaction nuxhite was heated at 80 °C for 3 hoars. The reachon mixhize was cooled to
room tenperare and parbbioned betareen ethyl acetate ard wrater. The orgare lawer was
washed with satrated agquecus sodmm chlorde, dried over anbyadrons magnesnim salfate,
filtered and concertrated. The residue was panfied by flash clvomatosmples (0-5 %
methanolidichloromethane) to provide atansohd. The solid was titarated with
dichlommethane and heptares and filtered to provide the title compound. (0167 2, 58 %
vield).
Exangple 1924
424 ([ d-chloropherylaminn -5 methylsa oy lime thyl) phererl - G-rnet boel-1 H-
pymolold S-c]prmdin-7(EH Fone
& 4wl val was charged with Exanple 1380 (016735 2, 0 28] noewnol), lithnum

hdomade hydrate (0112 2, 221 nunol), diocane (1.40 mwl) and water (0.47 mL). The
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reachon mixhie was heated at 50 *C overmight. The reacton midure was cooled to room
tertperabire and parbhoned betereenwrater and etlyyl acetate. The orzarme layer wras washed
with s atarated apieons sodmm chloride, dried over anlerdrons mazresmam mlfate, filtered,
and concentrated . The residue wras purified by flash chiomatography (silica gel, 05 %%
methanolidichloromethane) to provide the title corpoand . (00795 2, &4 % yield).
Exanple 192
&4 d-chloro pheryl} 10-metleyl-3-([ methylalfory e theel ) 3,4 -d bprdro- 1 H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one
& 250 ml ronrd-bottomed flask was charged with Exanple 1954 (00794 2, 0150
mrol). parafbrmaldehyde (0081 g, 0,898 nenol), and tetralpedrofiuran (1797 mL). Titarmam
[TV chlonde (03555 ml, 0.353% nonol) was added . The reachon midhare was shred at room
terrperature for 1 hour. The reaction mbare was parbboned betareen ethyl acetate and wrater.
The crzanic layeraras washed with satirated aqueons sodmm chloride, dred cvrer anhyd rons
magnes prn sulfate, filtered, and concentrated . The residue was purified by flash
chiomatography (1icazel, 0-5 %% methancold ichlommethane) to provide the title compound
(00556 g, 73 % yield). 'H NME (400 MHz, DMSO-4) 6 11.86 ths, 1H), 7.92(d, T=2 0 Hg,
1HY 761 (5, 1H), 745 dd, =79, 1.9 Hz, 1H), 7534 (d, T= 55Hz, 2H), 6984, T=21 Hg
2HYL 6421d,T=90Hg 2H), 5.15(5, 1H), 4 57 - 4.66 (m, 3H), 3.56 (5, 3H), 3.00 (5, 3H). M5
(EST+) mi=z 4541 (M+H)".
Exanple 199
4 d-chlomphenyl} 10-metlyl-7-({ methylalfond lmet bl 11 -cooo-3,4, 10,11 tetraloedro-1 H-
L4, 1 +-mammdbenzolod flam kne-Zcathombile
T the mispersion of Example 58m (530 mg, 0.101 nunol) and tiethod amine (0028
ml, 0.20] rmmol) in tetralprdrofizan (] mL) at0 *Caras added tiflaroracetic anhydride
(0045 mL, 030 mvol) dioparise and the reachon mihate wras stred at arbient
tertperature for farther 60 momites The solvent was rermoved and the residue was purified by
reverse phaoe HPLC [(C8 coblumnn, CHCHAarater (001 M anunormm cathonate, 25 %655 %)
to give the titls compound (5 me, 1044 pmal, 10 % yield) = grey solid. 'H MME (400 MHz,
DMESO-E510 13.56 (s, 1TH), 794 (s, IH), 7065, 1H), 75004, T=95H=s 1H), 752 (d,T=
2.1 Hg, 1H), 7.06(d, T=%0Hs, 2H),635(d, T=2.0Hz, 2H), 523513 (m, 1H), 4.70-4.47
([, SH), 53.58 (s, 3H), 301 (5, 3H). M5 (ESI+) miz479 0 (M+H) .
Example 200
42 4-difaorophereel) 34 rdvoesyne thyel)-1 0-methyd- 2-((me thyelsa o e thoe 1) 5.4 -
dilprdra-1H-1,4, 104nazadib erema [od famlen- 1101 OH)-one
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Exanple 0a
ethyl 442 4-difhorophererl) 10-mether]l- V- me thydsulfoeud ) methylF 11 -00-3,4, 10,11 -
tetmhid io-1H-1 4. 10-mamadib ermo [2d £lam lene- 3 cath coodate
Example 124 (5% me, 0.20 nenol) ard ethyd 2-oxoacetate (0,119 ml, 0.6800 maol)
ware conbired 1 tetralpedrofian (2 ml). To thos saspersionvwas added 10 ttaxmam( IV
chloride indichlommethane (0400 ik, 0.400 nonol). The reaction misthare was shrred at
ambiert temperatare for 20 hoars, and parbbored with ethyl acetate and wrater. The cezare
layer wras was hed with s atarated aqueos sodmm dhlonde, dried with anleedrous sodmm
mlfate filtered, ard concentrated . The residuewras punfied by flash cluomatography (silica
gel, 2-4 %4 methancol in dichlommethare’) to provide the title compoand (78 mge, 24 %6,
Exanple 2000
42 4-difaorophereel) 34 rdvoesyne thyel)-1 0-methyd- 2-((me thyelsa o e thoe 1) 5.4 -
dilprdra-1H-1,4, 104nazadib erema [od famlen- 1101 OH)-one
To asohiton of Exanple 2002 078.0 mg, 0. 144 nunol] in tetralopdrofioran (2 ml) was
added 10 M hthnom s normom beedride in tetralopdrofiran (0144 ml, 0,144 nonol) droparis e
at 0°*C . The reacton mixhie was stred at ambiernt ternperatire for 2 hons, and partitioned
with ethyl acetate and water. The orzarue layer was washed with s atarated aquecus sodnm
chloride, dried with anhydrons sod nrm sulfate, filtered, and concerdrated. The residue wras
purified by flash cluiomatography (silica gel, 2-5 %% methanol in dichloromethare) to provide
the title cormpomd (45 me, 64 %) 'H HME (400 MHz, DMS O-45) 4 1190(d, 7= 21 Hg
1HY 777 d, F=128Hs IH), 786 (5, 1H), 760 =749 (m, 1H), 7.21 —7.14 (m, 2H), 7.06 -
626 (m HH),eN0(d, S=82Hs 1H), 518 (dd, /=92, 54 H=, 1H)L 4.99 (t, /=4 6 He,
1HY, 4.52 —4.3% (m, 2H), 364 (5, 3H), 548 —-35334 (m, 2H), 235 (5, SH). M5 (ESI+) miz= 435
(M+HY .
Example 201
44 d-chlorophenyd)-10-metyyl-1 1-cmo-35,4.10,1 1-tehahid wo-1H-1,4,10-
tiazadib eremo [od flam lene- 2-cath crutile
Exanple 201a
44 4-chlovophenyl)- 10k methyl-1 1-oxo-5,4,10,1 1-tebahyd wo-1H-1,4,1 0
triazad henzafed flamilene-2-cathoylic acid
Example 201awras prepared accoming to the procedure used for the preparation of
Example 581 substtating Example 1274 for Example 58] to provide the title conpoand .
Exangple 201k
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44 d-chlorophenyl)-10-methyl-1 1-cmo-35,4,10,1 1-tehahd wo-1H-1,4,10-
tnazadib ermofed e lene-2-cath o anude
Example 201h was prepared according to the procedure used for the preparation of
Example 58m, substtoting Exanple X01a for Example 581 to provide the title compound.
Exarple 201c
44 d-chlorophenyd)-10-metyyl-1 1-cmo-35,4.10,1 1-tehahid wo-1H-1,4,10-
tiazadib eremo [od flam lene- 2-cath crutile
Example 20lc v prepared according to the procedurs wsed for the preparahon of
Example 199, substtiting Example 201b for Exanple 58m to provde the title compound.
'H NME (400 MHz DMSO-40 6 752 (4, T= 7.8 Hg 1H), 784 (5, 1H), 7.52-7 47 (m, ZH),
736(d, T="7T8Hz 1H), 70504, =531 Hzg, 2H), 65304, T= 21 Hg ZH), 5.20-5.15(m, 1H),
4 p6-4.835 (m, 1H), 357 (5, SH). M5 (ESI+) mfz 3871 (M+H)"
Exanple 2012
442 4-dithorophernel ) H-ethyd- 1 O-method - - (metheelon ool inetloe])-1 1-oeo-3,4,10,11 -
tetrahyrdro- 1H-1,4,1 OHnazad thermo [od  flamilens -2carhoxanude
& ruxtare of Exanple 2081 (250 mg, 02859 numol) and etlrlanone (25% m ethancl
wifart] (5 ml, 1 385 nowollwas sealed and heated at 72 “C for 2 days. The muodure was
cooled to armbient ternperatare and the resulting solid was collected by filtration and washed
with methancol several imes. The solid was then purified by reverse phase preparabvwe HPLC
(18, 30600 acetorutnle .01 B NH4CO; mwater) to give the title compond (30 mg, 0057
mmol, 19.71 % yield) as white solid. 'H NME (400 MHz, DMSO-4,048 12150, 1H), 8.26
(d, T=48Hz 1H), 78204, T=17Hz, 1H), 771 (5, LHY 7.28-7. 2 (m, 1HY, 7.21-7.07 (1,
1HY, 702-6.8% (m, 3H), 515 (b, 1HY, 4.4%9 (5, 2H), 3.68 (5, 3H), 3. 29-53 26 (m, 3H), 2.56 (5,
3HY 114 1t, T="73Hz 3H). M3 (ESI+) miz 527 2 (M+H)".
Example 203
4 d-cvanophereyl)-H-etheel-1 e thyl 74 e tlyrlan Mornelime thod)-1 1-0m00-5.4, 10,1 1-
tetrahyedro-1H-1,4,1 O-bixzad thereo [od, flamilens -2cathoxanude
A novtore of Example 59 (100 me, 0120 nencl), potass num hexacyanofersate(11)
tratprdrate (17,0 mg, 0042 noncl), Pdo(dba): (8,72 mg, 2 52 pmol), dicyelohesod 2 4,6
trsopropyl-[1,1'-biphend]- 2w phosphire (Z-FPhos) (208 mg, 0.01% numol), pallad now T
acetate (4.28 mg, 0.012 nenal) ard CsC0;: (93 me, 0285 nonol) i dioxane (6 mL) and
water (1.5 mLwras sealed and heated at 130 *C under rocroerave for 3 hous . The machon
mite was fltered thiough Celite and washed with ethyl acetate and then concentated. The
residie was purified by wevese phase HFLC (C 15, CH CHAarater (001 H anenonnm
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cathonatel, 25-55 % zradient) to zive the ttle conpoard (24 me, 0018 mrmol, 8.55 %% vield)
as pale solid. '"H NME (400 MHz DMS Cody) 8 1228 (5, 1H), 8350t T= S0 Hz, 1H), 7.96
(d, T=1.7Hz 1H), 771 (5, 1H), 7.52-7.4% (m, 1H), 745757 (m, 5H), 64704, T=76Hz,
2H) 558 0d,T=170Hz, 1H), 467-465 (m, 1H), 454 (d, T=2353H=, 1H), 4.51-4.50 (m,
1HY, 53.52 (5, 3H), 3.42-3.30 (m, JH), 302 (5, 3H), 1.200t, T= 753 He, SH). ME (ES+ 1 m'=
5182 (M+H)".
Example 204
(31240402, 4 dif haoropherrrl)-1 Ohme thod- - (me tlorlaa o Thne thoel)-1 1-ceeo-3,4,10,1 1-
tettahydio-1H-1,4, 10-tazadih ermocd, flami len 3 wl)methylhs cond olive- 1,5 diore
Preparatory chiral SFC separatiom of the product fiom Example 117 (0019 21 on an
(3,51 WHELE-D 1 cohunn (2l non X 250 nmum, 5 nocron) ehating with a 4:6 midae of 0.1 %45
dietlyrlanmne in methanolicathon dioiade affoeded the title comnpoard . The sterecchernistor
vras randonly assigned to this fisstehited peal: (5004 normtes, 98 wee, 5.1 mz, &4 %%
recovery). %), 'H NMME (500 MHz, DMSO-d) 6 11 72(d, T= 1.3 He, 1H), 7.93(d, T=
155 He, 1HY 781 - 7.86 (m, 4H), 7. 76 (5, IH), 724 - 730 (m, 1H), 7.21 (dd, T=824,1.53
H= 1H), 709 -7150m, IH) 692 - 705 (m, 1H), 69604, T=244 He, 1 H),6592(d, T=524
H= 1H), 544(dd, =292 534 Hzg, 1H),4.51 - 456 (m, 1H), 4.44 - 4 48 (m, 1H), 3.587(dd,
IT=1328 53 He, 1H), 3686 (5, 3H), 3.52(dd, T=13.28, 10 22 He, 1H), 295 (5, SH). M2
(ES+) miz 615 (M+HY.
Exanple 205
(R 2442 4-dif oo phererl) 10-me therl- T methydsulfonsd methylF 11 -0x0-3,4,10,11 -
tettahyd 10-1H-1,4, 10-triazadib ermofcd, flam len- 3wl )methylis cand oline- 1, 3-dione
Preparatosy cloral SFC separation of the product fiom Example 117 (0019 21 on an
(5,51 WHELE-AD 1 cobunn (2l nen X 250 nmem, 5 nucron) ehating with a 4.6 midawe of 0.1 %4
dietlrrlarone in methanolfcarbon dicade afforded the title conpoard . The sterecchenustoy
vwas randomnly assigned to this secord ebited peal: (57352 mumtes, =59 %% ee, S8 mz, W%
recovery). 'H NME (500 MHz, DMSO-40 6 1178 (d, 7= 185 He, 1H), 7.55(d, = 1535 Hz,
1HY, 781 - 786 (m, 4H), 776 (s, 1H), 724 -7 30 (m, 1H), 721 (dd, T=5.24, 1 353 Hz, 1H),
T09-7150(m, 1H1699-705(m, 1H), 6.50(d, =244 He, 1 H), 6 52(d, T= 2824 Hz, 1H],
5441dd, T=992 5534 He, 1H), 4.51 -4.56 (m, 1H), 444 -4 45 (m, 1H), 3.87(dd, T=1352%5,
53534 He, 1H)L 36615, 3HY 3.52(dd, T= 1325, 10,2 He, 1H), 298 (5, 3H). M2 (ESI+) miz
15 (M+H)".
Exanple 208
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42, 4-dithoropherre])-1 O-me thad- 74 e thorlon ooyl e tlog])-1 1-ceco-3,4,10,1 1-tehahaad wo-
1H-1,4,10-mazmadib erema [od £ lene- Scath crutrale
Exanple 8a
2,6-dib roeno-H+ 2 4-d if oo phere])-4-[me thyla o] e thy ] aniline
& 5300 ml ronrd-bottomed flask was charged with Exanple 12403000 g, 7 97 mmol)
and mfhioroacete arid (20l to zive a colorless solibon The reachon wochare wras coaled
to 0 °C. Nbrommosuceimride (1.419 2, 7.97 nonol) was added mtero porbons 10 numtes
apart. The cold b ath was removed, and the reacton noxbire was stred at anbient
tertperabure for 2 hoas. The solvert was reroved, and 200 ml 2H sodmm leedroecide, S0 ml
10 %% sodiam thiosulfate, and 200 ml ethyl acetate were added. The eaction noxtare was
strred for 30 murates. The layers wemwe separated, and the orgamic layervras washed with
satarated agquecus sodmm chlonde, drned over anlprdrons magnesmim salfate, fltered, and
corcertrated onto silica zel. The weachon noxbare was parified by flash chroematozraple (0-
100 %% ethyl acetate heptanes ) to provide awhite sohd (2 45z, 65 %%).
Exangple 2060
4 F3-brorno-2-((2,4-dif o pheryrlamino F 54 methylm lond e thid - phe el 5-met borl-1 -
tosyl-1 H-pyrolo[2 3-c]prrdin-Ti6H 1one
Example 206b was prepared according to the procedure used for the preparation of
Example &b, substtrbing Example 206a for Exrample £a, to provide the title compoird = a
vellowr solid (0.0872 2, 50 %% vield).
Ezxanple X6
4 5-bromo-2-((2 4-dif oo phe el anune 1-5-4 1 me thylm ongd e thyd ) pherer L G -net byel-1 H-
pymolalz S-c]pymndin-76H Fore
Example 206z was prepared accoming to the procedure used for the preparation of
Example 124, substbiting Exanple 208b for Eranple 120, to provide the title conpound as a
ved cal (00552 2, 44 %% vield).
Exanple 2064
S5bromo-44 2 4-difhowpheryll 1 O-metlyl- - methylaalfond rnethorl)-3,4-d boedro- 1 H-
14,1 Hnamdibenzo[cd flamlen-1 10 1 0H J-ore
Example 206d was prepatred according to the procedure used for the preparation of
Example 22, substtiting Example 62 for Exanple 124, to provide the fitle conpoind as a
vellowr solid (00552 g, 62 %% wiald).
Exanple X6
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42, 4-dithoropherre])-1 O-me thad- 74 e thorlon ooyl e tlog])-1 1-ceco-3,4,10,1 1-tehahaad wo-
1H-1,4,10-mazmadib erema [od £ lene- Scath crutrale
A 2l nucrorrave tabe was charged with @ne (11 cyarmde (0.012 =, 0092 mrmol)
and dichlorch s tiphenylphosphine)pallad a1 (462 me, 658 pmol). Exanple 2064
(00352 g, 0088 nunol) and M -dimethylformanude (0659 ml 1 were added. The tabe wras
sealed, ard the weachon noxrbare was heated 1na Biotsgze Creator at 200 °C for 30 normtes
fixed hold trve. The reacton nmcbare was parbboned betareen ethyl acetate and water. The
orgarie layer was washed with satarated aquecus sodmm chlonde, dried cover anhydrons
magnes prn sulfate and mercaptopropylsiica gel filtered and concerdrated. The reacton
mixhie was panfied by flas h clromatoe raply (0-5 %0 methanol:dichlommethare) to provide
awhite solid (00209 &, 66 % wield). '"H HME (500 MHz, DMS 04,18 11.95(hs, 1H), 5.24
(d, T=20Hz 1H), 781 (s, 1HYL 2.72(d,7=1.9H=, 1H), 7.24 (5, IH), 699 - 720 (m, 1H],
6753001, T=285 228H= IH), 64501, =95 52H= 1H), 505- 514 (m, 1H), 445 -4 50
([, 3H), 3.621(5, 3H), 302 (5, 3H). M5 (ESI+) mi=z 421 O(M+H)".
Exanple 207
10-metlerl- [ methyl nalfony D me thyrl-4-{ prod e 2-v1- 5,4 -d iberdrve- 1 H-1 4, 10-
tazadib erzofed flamilen- 1101 0H)-one
Exanple 207a
44 2-annno- 54 e thydsa ol me thid ) phe soel - S-methorl-1 4osyl- 1H-pyrrola [2,3-c pynd ine
WeH)-ore
Example 1f (2.0 g, 467 nonol), Example Sc(l6g, 514 muol),
s dibereyhdeneacetore)dipalld (0 (0128 £, 0.14 novel), 1,3,5, -tetrametlor]l-2-
phenyl-2 4 f-trioxa-B-phosphaadarmartane (0,136 z, 0467 rmeol) and sodmm cath onate
(213 g, 201 nenol) were combined amd 5 parged with mitrogen for 30 nurmates . To ths
mixde were added mibogen-s parged 1 4-dioxane (24 ml) and water (5 mL) wmasyringe.
The reacton nuxhie was stred at 60 “C for 5 hours, cooled to anbient temperare and
parbtored betereen etloyl acetate and water, The orzame layer was was hed with s atarated
aqueos sodmm chlonde, treated writh 3-mewaptopropyl-finchonalized silica gel for 20
murmtes, dned over anhyd s magnes mm aalfate, filtered throagh a phaz of Celite, and
corcertrated. The residue was parified by flash clromatoerapler (silica gel, O-100 %% etlerl
aretate in dichlorommethane). The productwras fiarther panfled by titarationarith diethyl
ether ard then dxed in avaomum oven at 70 °C to give 2.06 2 (91 %) of the title conpoind .
Exanple 207h

202



10

15

WO 2014/139324 PCT/CN2014/000258

E-methyd-4 4 5[ metlyla Mol hne tloel) -2+ pyrd in-2-vlanane) pherrel )y 1 -tosyl-1 H-
pymolofz S-c]pymndm-7{6H Fore

Example 2072 (0.4 z, 0.824 nonol), 2b mmopyndinve (0.325 2, 206 nunol),
diacetorypallad num (0046 g, 0.206 nuenol), dicyclohexydl( 2, 4' &' -bisopropyl-[1,1 <b ipheryl}
2-vliphosplune (019 =, 0.41 2 nronal] and cesmm carbonate (0 5357 2, 1.AS newol) were
cortbined mma 20-ml nocrosrave vial equipped with a magnetic stith ar. Toherne (6.6 ml)
and rerr-butancl (185 ml ) were added and the muhare was weacted m a Biotage nooroarave
reactor at 160 °C for 1 hoar, The machon sequence was repeated and then the taro reachon
mixbies were conbined and fltered thioazh a fitted finuel to rermove the Pd sohids, The
filtrate wras partitiored hebareen ethyl acetate and water. The orzamic layer wras washed writh
satarated agquecnus sodmm chlonide, teated with 3-mercaptopropyl-finctonalized silica zel
for X mimites, dried over anhydrons magnesmm sulfate, filtered through a phg of Calite,
and concentrated . The wesidue was purified by flash clormatography (silica el 0-50 %% etlorl
aretate in dichloroanethane ard then 5-7 %4 methanol in dichloomethare) to zive 0211 £ (23
%a) of the title compoard.

Exanmple 207
B-rethrl-d - (54 methyla it me thyd)-2-(pyridin-2-wamine p heryl)-1 H-pyrrolo [2,5-
clpyridm-"NeH)-one

& ruwtare of Exanple 2070 (0,21 z, 0.573 ponel) in 1 d-dicecare (5 ml) and water
(1.7 mL] was teated with htlmam hnpdroeridesHo 0 (0157 £, 3,75 nenol) and M, H N-
tmethylhexadecan-l -amuimmbronode (00041 g, 0011 nunol) and heated at 53 °C for 3.5
hoass, strred at ambient temperatire cvermizht and then heated at 75 ° C for another 1.5
hoars. The reacton mixhire was cooled to ambient terperatire and neutralized writh
hydwochlone acid sobibon (2 M aqueous ). The resaling muchare was then parbboned
betareen ethyl acetate and wrater, washed with satarated aqueons sodmmchlonde, duned over
anbprdrons magnesmm sulfate, fltered ard corcentrated.  The residue was panfled b flsh
chiormatography (1lica zel, 0-25 %% methanol in dichloroemethane) to give 015 2 (99 %60 of
the ttle compoand.

Exangle 2074
10-metlerl- [ methyl nalfony D me thyrl-4-{ prod e 2-v1- 5,4 -d iberdrve- 1 H-1 4, 10-
tazadib erzofed flamilen- 1101 0H)-one

To a 5-ml nocroerave vial equipped with a magnetic stirh arwras added Exanple 207a
(0.15g, 0.5367 mmol), paraftrmaldehyde (00535 £, 1.1 nenol), and acetic acid (735 ml). The
vialwras capped ard heated at 75 °C for 55 nomites . 4 secord weachon noxhire was manas
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follorars. Toa S-ml mmeroerave vial equipped with a magnete stb arwras added Exanple
207e (0052 g, 0.2 nenol), paraformaldelerde (0018 z, 06 noneol), and acetic acid (4 mL).
The v1al was capped ard heated at75°C for 45 nomtes. The wmacton nmchares wewe
conbined and concentrated. To the residueswras added 1 4-dioxane (5.7 mL) and sodiam
hydwocade sohbon (4 M ameo1s) (1.4 ml, 567 nnol). The weachon noxbre heated at 60 °C
for 1 hour, cooled to anbient tenperatite ard reutralized writh hydmochlone acid salbon (2
M aqueous). The resalhng nmchire was then parbboned betereen ethyl acetate and wrater and
vwashed with satirated aqueous sodmm chlorde. The combined aqueos layers were
extracted with ethyl acetateurhl o product was detected. The orare layers wewe
cottbined, dried over antredrons magrestam sulfate, filtered and concentrated. The residue
vwas parified by reverse phase HPLC (T2, acetornbilefarater (0.1 %% TFAY, 10-50 %% to
provide 0,271 g (59 %) of the titls compound as the TRA salt. 'H HME (500 MHz, D50
dg 6 ll8d(d, =1553H= 1 H), 7.92(dd, =422, 122H= 1 H), 791 (d, /=1 53H= | H),
783505, 1 HL, 743 (m, 1 H), 736 (d, =753 He, | H), 729 (m, 2 H), 6.51 (ddd, /=702, 4.25,
0pal He 1 HL 6160d, /=824 H=, 1 HY, 579 (d, /~=1556Hzs 1 H), 4 6204, 1 H), 45204, 1
Hi, 42404, /=155 H= 1 H), 357(s, 3 H), 301 5, 3H). M5 (ESI+) mi=421 1 (M+H)".

Example 202

ethyl 442 4-difhoropherrel) 10-metleel-T-( e thylsulfoeud ) methyl - 11 -o20-3,4. 10,11 -
tetahydo-1H-1,4, 10-tmazadib ermo [od flam lene- 2-cath cooylate
Exangple 202
4-bromeo-T-methosy- 1H-pyrrmolo[2 50 ]pyridine
To a sohtion of Sbrome-2-methos w=3S-rubopyrdine (530 g, 215 nenol) in

tetratordrofiran (2000 mlwas added vinyl -magresmmbronode (200 ml, &4 o)
droparise at -70°C, and the mixbirewras strred betoreen -0 °C and 460 °C for 2 hoars. The
reachon mixhie was quenched writh 20 %% aqueons NH,CL extracted arith etlee] acetate, dned
over anleedrons Mas Oy, filtered, ard concerntrated urder weduced pressure to et abroarn
residue, Tlos matenal was panfied by colinm clromatography onsilica gel (eluted with
petoleum ether: etlryl acetate = 10:1) to zive acrade product, whichwras tirated wath
dichlommethane and dred urder vamium to zive the title compoarnd (202, 41.1 %6 meld) as a
Liglt wellovar solid.

Exangple 202h

4-bromo-T-methoy-1-tosyl- 1H-pyrolo[2 5] pyridine
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To a sohton of Exanple 20282044 £, 194 nonol] in tetralprdrvodivran (800 ml) was
added sodmm hydnde (8 28 z, 290 mnel) porbon-wse at 072, The maae was stned for
1 hoar Then 4-metlyhermene -1-mlfonsd chlonde (554 2, 290 mrmol)was added to the
mixare porbonsarise at 0°C. 4 fler shrving at anbient tertpetatare for 2 hours, the machon
midae was quenched with 20 %% agueons ammonmm chlonde. The nmchire was extracted
vwith ethyl acetate three times and pabhored. The combined crzanic laves were dred
[anhyd s e sodmm sulfate), and filtered . The filtrate was concentrated m vamum to affced a
residue whichwas werys tallized fom ethrl acetate and petrolem ether to zive the title
corpound (52 g, W04 %% vield) & Light yellowr solid.

Ezxanple 205
ethyl 4-bromo-F-methore-1 tosyl- 1H-prolo [2,53-c pyridine- 2-cab cecdlate

To a sohbon of Exanple 2080 (105 g, 27.5 nonol) 1n tebahyd iofiran (1780 b ) wras
added dwoparise lithnm dnsopropylanade (207wl 41.40 nenol) at 707 C and the reacton
mixhie was stred betareen -70°C ard - 20°C for 45 nomates. To the shrred ealins
mixhae at -7 C wras added ethyl cathorochlorndate (4.42 £, 41 35 novol) droparise. The
reachon mixhite was strred at-70°C for 1.5 hoass, quenched writh 20 %% aquedns amrmormm
chlorde, and extacted writh ethyl acetate (150 mL). The cambined crgaric larervwras dred
over anleedrons sodmm ;alfate, fltered, and concerdrated in vamnnm to sive the aude
product, which wras was hed with dichloromethare to zive the ttle compound (10 2, 80%%) as
avwlte solid.

Exangple 2024
ethyl 45 mmo-T-oo- 1-tos Wi-6, T-d ibpedre- L H-pyolo[2 3 pyridine- 2carhosgrlate

To a nixtare of Example 208010325 £, 71.7 nonol) and sodmmiodide (1612 z, 108
murtol] in acetorutrile (554 ml)wras added chlomtmmetlorlsilane (11.62 £, 108 nonol)
dmoparise at anbiemt termpetatire. The remlins muxbire was stirred at ambient ternperatore
for 1 hour, Water (0685 z, 38 0 nromol) was added droparise to the weacton rschare ard the
mixhie was stred 265 °C for 3 hoas. The reachon nchire was cooled to ambient
tertperature and filtered. The precipitatewas dissolved in dichloromethane, The nochore
vras filtered azan ard the combired filtratewas concerntrated urnder reduced pressure to zive
abroarn solid whichowaras washed with petrolenm ard dichloromethare to afford the title
compound (25 g, 524 nenol, V30 %% vield) as a gkt welloar solid.

Exanple X5
ethyr]l d-bromo-&-methyl-7-omo-1 -tosyl-6, T-dilpd vo- 1H-pywvcl o[ 3-c]pynd ine- - cath coodlate
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Toasohton of Exanple 20284 (7.5 2, 1707 nenal] 1n tebabvd mofaran (100 ml ) was
added sodmm hydnde (0520 g, 21,68 nunol) in porbons at 0°C, and the weachon noxhare
vwas shrred for 30 normtes . Iiod crnethane (364 , 258 nromol) was alded dropeerise to the
abowe mixhare at 0°C . The mmling nuxbare was stirred at amnvbient tenperatate for 3 hours
and arother porbon of 1od cxnethare (3.64 z, 256 nownol) was added at 0°C . The reacton
mixhie was stred a ambiert ternperatare for 12 hours, quenched with 20 %% aqueons
anurormmm chlonde and extracted with etlee] acetate thiee trres. The conbined nochires
vere dned over anhypd roas a5 Oy, fltered, and concentbated m vamio, The wsulting residue
vwas parified by cohumnn clromatog raply onsilica zel, elating writh 1:1 ethyd acetatedhesxanes
to provide a welloar cmade product whichwras was hed writh methancol to zive the title
corpoind [15.3 g, 30 % weld).

Example 2021
ethrr]l B-methid-7-omo-444 4,5, 5tetrametlnyl- 1, 35, 2-d 1o b cvolan-2-171)- 1-tosvl-5, F-d iboedro-
1H-pymolo[25-c]prnd ive-2-cath coclate

Example 208f v prepared according to the procedureused for the preparabion of
Examyple 1f, substititine Example 208 for Example 1e, to provide the title compond .

Exampls 205z
ethee] 4-02-[ 2 4-d ifh oro phenyllarona)- 5[ methylsulforeeTine thy D iphend)-6-me thyd- 7-omo-
1 -tosyl-8, F-dihd vo- 1H-prrrvola[2 3-c Jpynd ine- 2-cath ooyl ate

Example 208z was prepared according to the procedure used for the preparatiom of

Example 5, substtiting Example 12 for Eranple 52, and Exanple X8 for Exanple 1f,

respectvely, to provide the title corpound.
Exanple 20584
ethyr] 4-(2-[[ 2 4-d ifh oro phenylarna)- 5-[methylsalforelime thyDiphenyd ) -B-me thyd- 7-omo-
&, -dihd -1 H-pymzolo [2,53-c]pyridine-2- cath oagrlate
& ruwhare of ethyd Example 20852 (02 g, 02599 mumol) in dicerare (2 ml] and ethanol
(0.5 mL] was teated with s odan hydrceride (0,747 L, 1.493 nunol) at anb 1ent
tertperature. The machon nhie was heated to 60°C over 2 nmmates. Afler cooling to
amthiert temperabare, the reachon mihie was pabbored betareen 1 0N HCland ethed
aretate. The crzanic layverwras separated, and the aqueois layerwras extracted writh addiional
ethyl acetate tarice. The conbined orgaric layers wem washed with satarated aqueons
sodmnm chlorde, dried cwer anlordrons magresmm mlfate, filtered, and concerntrated to z1ve
the title corpound (0.15 g, 0.29]1 o], 97 %% yield )
Exanple 2051
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ethyl 4472 4-difhoropherryl) 10-methee]l- - methylsulfoeud ) methyl - 11 -020-3,4, 10,11 -
tebahydo-1H- 1,4, 10-tmazadib ermo [od flam lene- 2-cath cooylate
Example 2081 was prepared accovrding to the procedure used for the preparabon of
Example 58k, substititing Exanple 205h for Example 55, to provide the tifle compound. 'H
HME (500 MHz, DMSO-3:00 12687 (5, 1H), 784 (d, T = 2.14 He, 1H), 7.72 (5, 1H), 7.29
(dd, T=824, 1853 Hz, 1HY, 709713 (m, 1H), 705(d,T =725 H=, 1H), 6.584-553 (m, 1H),
675621 (m, 1H), 509 (5, 2H), 4495, 2H), 42%9(q, T= 702 Hz, 1H), 354 (5, 3H), 2.96(5,
SHYL 1.3t I="702 Hg, SH). M5 (ESI+) mi= 528.1 (M+H)".
Exanple 209
42, 4 dithworopherer])-1 O-rve thod- 74 e thorlsu Horeel e tloe])-1 1-ceee-3,4, 10,1 1-tehahaad mo-
1H-1.4. 10-mazadibermo[od familene-2-cath o annd e
Exarple 205
42, 4-dithoropherrr])-1 O-me thad- 74 e thorlo ooyl e tlne])-1 1-ceco-3.4, 10,1 1-tehahaad wo-
1H-14,10-mazdbenzoled flam lene-2-c abosorlic anid
Example 209 was prepared according o the procedure used for the prepamtion of
Example 551 substtating Example 2081 for Exanple 58k, to provide the title compound.
Exanple 2050
42 4-dithoropheree])-1 O-rme thod- 74 e thorlou ooyl e tlne])-1 1-ceeo-3,4,10,1 1-tehahaad wo-
1H-1,4,10-mazadib ereo [od f]am lene-2-cath o annd e
Example 205h vwras prepared according to the procedure used for the preparshon of
Example 58m, subs fibating Example 208 for Example 581, to provide the fitle conpoand . 'H
HME (500 MH=, DMSO-S5 6 1219 (s, 1H), 782 (d, T= 214 He, 1H), 7.72 (5, ZH), 77005,
1HY, 7.53 (5, 1H), 726(dd, T=8.09, 1.58 H=, 1H), 705711 (m, 1H), 6.38(d, T= 755 He,
1HY, 6.9046.535 (m, 2H), 6.75-6.8]1 (m, 1H), 5.14 (s, 2H), 4.43 (5, ZH), 3.66 (5, 3H), 2.95 (s,
SH)L ME (ES+ 1 mizd59 1 (M+HY.
Example 210
42, 4-dithoropherre])-1 O-me thad- 74 e thorlon ooyl e tlog])-1 1-ceco-3,4,10,1 1-tehahaad wo-
1H-1,4,10-tmazadb erema [od flamlene-2-cath crutrale
Example 210 was prepawed accoarding to the procedure used for the preparmbon of
Example 199, substtiting Example 2050 for Exanple 58m, to provide the title compound.
'H NME (500 MHz, DMSO-4048 133205, 1H), 7.89(d, 7= 1.85 He, 1H), 782 (s, 1H), 7.32
(dd, =824, 1853 He, 1HY, 712-715(m, 1H), 708(d, T = 224 Hz, 1H), 6.53-6.55 (m, 1H),
671-6T7 (m, 1H), 4.85 (s, ZH), 4.51 (s, 2H), 36505, 3H), 2.97 (5, SH). M3 (E5[+) miz 4511
(M+H).
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Example 211
10 metborl- 7 e thydsn onped Jme thod )-4- (3,4, 5 buve thoegrpheree])-3 A-dihyd io-1 H-1,4,10-
mazadib ermafcd e len 1101 0H-ome
Exampl= 211a
&-methid-4-4 5-(imethyla oy Dmether])-240 5,4, 5-timethos yphenyllanuna] pherel) -1 H-
pynololz S-c]pyndin-7EH pore
& ruxtare of Exanple 54 (0.075 z, 0.1 5 mmol], 55 omo-1,2 3-barrethoesdh enzere
(0.114 g, 0463 nonal), cesmam cathonate (0,101 g, 0,302 nonel), dweyelohesoyd( 2,4 5'-
tusopropyl-[1,1'-biphenyl}F 2-vliphosplure (ZXFPhos)(0 0358 g, 0.077 nonol], and palladoam
(I acetate (00057 g, 0032 nonol) intobiere (3 ml) and tert-butancl (075 mL) under argon
was heated in asealad tube in a rioowrave reactor at 160 °C for 2 hours. The reaction
midae was cooled to anbient temperatire and filtered thiough filter paper. The mailing
filbrate wras concertrated to near dryness and nived with ethancl (2 ml), tetraloedrofiiran (4
mL), and excess SN sodnm hydroende solabon (2 ml). The reaction mudiie was strred at
amhiert temperatare for 1 how then concentbrated to 5 ml ard partitioned betareen
amrormmm chlonde ajuemis sohition and etler]l acetate. The aqueoas phase was extacted
terice momw with ethyl acetate. The conbined orgamic layess werewashed with satarated
aquems sodmm chlonde, dned over anhopd s magnes num sulfate, filtered and concertrated.
The residuewras parified by flash cobunn clromatograplyy on silica zel ehihng writh 5 %%
methano] mn dichloromethane to affoed the title corpoand (0.020 z, 0040 nenol, 25 %% weld).
Exanple 211h
10 metborl- 7 e thydsn onped Jme thod )-4- (3,4, 5 buve thoegrpheree])-3 A-dihyd io-1 H-1,4,10-
triazadib ermo [od flamlen 1101 0H ) -one
& rovtare of Exanple 211a (0,020 g, 0040 nonol) and paratoermaldelyeds (0.006 z,
0201 nonol) in tebabyd ofiaran (2 mwl] at anbient terpera e under atpon was treated writh
a 1M soluton of ttarmim tetrachlorid e (0.020 ml., 0.020 novol). The reacton nahire
ALspersionwas shred at ambient ternperatore for 1 hoar ard then parbhored betareen etlrl
acetate and satirated sodmmbicathonate. The aqueons laverwras extracted tlvee tires with
ethyl acetate. The conbired crzane layers werewashed with satirated aquecns sodmm
chloride, dried over anhdrons magnesmm s lfate, filtered ard corcenttated . The wsidnewras
tritarated with methanal to give the title compound (0.0026 £, 15 % vield). "H HME (500
MHz DMSO0-Z048 11 830, 1H), 7.92 (5, 1H), 784 (5, 1H), 746 729 (m, 3H), 5.71 (5,
2HY, 549 —4.86 (m, 2H), 4 56 (s, 2H), 3.57 (5, 3H), 3.51 (5, 6H), 3.45 (5, 3H), 2.9 (5, SH).
S (ESI+) miz 51035 (M+HY .
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Example 212
44 anonocyelohes yl)- 10-metler]l-7-( methylsaliony e thyd)- 3, 4-d derdro- 1H-1,4 10
mazadib ermafcd e len 1101 0H-ome
& ruxtare of Exanple 196 (0240 z, 0.444 nonol) indichlomwmethane (10 ml] was
treated excess with trifliomacetic acid (1 ml) and stwed at anbient terpermtie ford hours.
The reaction nuxhiie was concentated and dried urnder vamiam to afford a solid wsidae
which was parbtoned betereen satirated sodnun cathonate solibon ard ethyl acetate. The
aqied1s phasewas extracted terice moe with ethyl acetate and tarice with dichlorcemethare.
The combined crgame extracts were dried with magres pun sulfate and concertrated. The
residie was tritarated with etloel acetate and filtered to zive the ttle conpoand (00086 £,
0015 nenal, 45 % wield). '"H HME (501 MHz, DMSO-4148 11 80 (hs, 1H), 768 (s, LH),
751 =745 (m, 1H), 7.27 =709 (m, SH), 444 —4 59 (m, 2H), 412 (5, 2H), 3.10 (bs, 2H),
38105, 3H), 29005, 3H), 282 -242(m, 2H), 1 58 -1 45(m, 4H), 1.536 — 1.17 (mn, 3H), 022
—0.81 (m, 1H). MS (ES I+ mi'z 4402 (M+H)".
Exanple 213
43 5-dithomwpyrridin-2-%11-1 e thyd- - (e thorlsa Mo roel) e thee ) -3, 4-dibyd wo-1 H-1 4, 10-
tazadib erzofed flamilen- 1101 0H)-one
Exanple 2135a
4243, - dif avopymidin-2- W) anana)- 5-( me thylsulfonyd e thyd i p hergel) -6 -me thyl- 1-40s -
1H-pyvalo [2,53-clpyrdin- X 6H )-one
Example 2073, 2-bromo-3,5-dithomopyrndine (0245 2, 1 263 nonol),
diacetorrpallad num (0032 g, 0,143 nuncl), dicyclolexyli 2, 4' &' -busopropyl-[1,1' b ipherel}
2-¢liphosphine (0157 2, 0.287 mmol) ard cesmim carbonate (057 £, 1,148 numol)were
conbined in a 20-ml nocrowrave vial equipped with a magnetic stithar. Tohene (4.4 ml)
ard fert-tuatancl (1.1 mL1wer added and the wacton nochare was reacted mna Biotaze
mimkowrave wactor at 160 °C for 1 henr, The reaction mivhie was cooled to andiiernt
tertperatare, dihited with ethyl acetate and water ard fltered thiouzh a plaste fatted finnel
to rerove the Pd solids. The filtratewas poured into a separatory fimrel ard the laye:s were
sepatated. The orzanic layerwas was hed with water and satarated aquecous s odnnm chlorde,
dried over antrd 1os magres pum sulfate, filtered md corcerntrated. The residue was parified
by flash clromatograply (silica zel, 0-70 %% etler]l acetate mn dichloromethane) to give 025 ¢
(71 %) of the title copmpound.
Exangple 2150
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4213 5d if oo pyad i 2-vDarmine - 54 e tlyelan ol ime tlee]) pheny ) - 8- me thoyd - 1H-
pymolofz S-c]pymndm-7{6H Fore
To Example 2133 (021259 z, 0.356 nonal) in tetralyrdrofioran (8 ml) was added
tetrabubrdammormim fhionde (0228 &, 1.07 nonoll. The reachon muschare was heated at &0 °C
for 45 mimites, cooled to ambiernt terperatize, parhtioned betoreen athyd acetate and wrater,
vwashed with satirated aqueons sodmam chloride, dried over anhydous magnesmm salfate,
filtered, and concentrated. The residuewras parified by flash chiormatography (silica zel, 0-2
%o methano] in dichlorommethane) to zive the ttle compound as amidure, Iteras finther
puarified by flash cluomatography (silica gel, 40075 %% etlel acetate 1n dichlorommethans writh
24 %umethanol as anadditive) to zive 0116 2 (75 %) of the title compound.
Exanple 2135
43 5-dithomoprridin-2-%11-1 0-me thod- - e thyelsu Mo reel) methee]) -3, 4-diboyd wo-1 H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one
Tao a 5ml nucrosrave vial equipped with a magnetic shibarwras added Exangple 2130
(0116 g, 0261 nonal), paraformaldebyede (0024 g, 0,755 nunol), and acetic acid (4.5 mL).
The vialwas capped and heated at 75 *C for S0 mirmates. The reacton mmcharewras cooled to
arblent temperatore, concentrated under vammm, dibated writh 1 4-dicecane (6 ml], treated
with s odmm hydroeside sobition (4 M aqueans, 1 5 ml, 5.2 noenol) and heated at 75 7C for ]
hoar. The reachon mixhirewas cooled to armbient termperatire, concertrated under vammm,
shirned in water ard nentralized with hyd ioehlone acid sobibon (2 M aqueons]. The sohd
vras collected by filbation and nnsed with additional water (20 ml). The sold wras punfiled
by reverse phase HFLC (C1E, acetorutletarater (0.1 %5 TEAY, 10070 %5) to provide 002 = (8]
%) of the title componnd as the TF4 salt. '"H HME (500 MHz, DMSO-4&16 11.87 (s, 1 H),
20aid, =153 He 1 H), 7855, 1 HL, 767 (5, 1 H), 7.59 (m, 1 H), 7. 23 (d, =735 Hz, 1 H),
72504, =155 Hs 1 H), 71504, =824 H= 1 H), 59505, 1 H, 4525, 2H), 420105, 1 H),
38205, 3 HYL 29 (5,3H). M3 (ESI+)miz457.1 (M+H)".
Exanple 214
442 4-dithoophenyd - 10-methyl- V- methylaalfond ) met boe L 5-phererl- 3, 4-dihod vo- 1TH-
14,1 +Hriamad thenzo[cd flamalen-1 101 0H J-ore
Example 124 (66 5 mg, 0.1 30 nonol) and benzaldehymde (0.07%6 mL, 0.75 nonol) wee
conbined n tetralprdrofimn (2 mL). To ths suspensionaras added 1M ftarmmIV]) chlonde
i tohaens (0500 ml, 0500 nonol). The reaction mishi e was strred at ambient termperatire
for 72 houss, and parthoned with ethod acetate and water. The orgame layer wras washed writh
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satarated aquecus sodmm chlonde, dried with anteedrons sodpom salfate, filtered, and
concertrated. The wsidue was panfied by flsh clvomatoeraplee (51ilica gel, 244 % methanol
in dichlommethane) to provide the title campond (85 me, 82 %0, 'H HME (500 MHz,
DMSO-dg1 6 12.04 04, F=20H=, 1HYL 771 0d, = 1.8 H=, 1H), 768 (5, 1H), 728 (d, J=25
H=, 1H), 7128 =700 (m, 7TH), 589 —6.79 (m, SH, 6.47 (5, 1H), 4.33 — 4.29 (m, 2H), 366 (5,
SHY 270 (5, 3H). M5 (EST+) iz 532 (M+H)" .
Example 215
(442 4-dif oo phere ]l 1 O-methyd- [ (methylalfoms ]l ine therl - 3-phereyl-5,4-d doedre- 1H-
14,1 Hnamdibenzo[cd flamlen-1 10 1 0H J-ore
The product from Example 214 wras parified by chital clromatography ona (5.5)
WHELE-D 1 cobmmmn (2] x 250 non, 5 nocronl, ehiting with a 406 moscbare of' 0.1 %%
dietlyrlanmne i methanolicathon diccade . Frachons of the firstehited enanbcmerwras
collected and concertrated. The conpoird 15 olated was mndomnly assizred as (K
enantiomer. 'H NME (500 MHz, DMSO-d5) 41204 (4, F= 20Hz, 1H), 771 (4, F= 1 8Hg
1HY, 768 (s, 1H), 728 d, F=26Hs 1H), 712 =700 (m, TH), &.59 — 6.8 (m, 3H), 647 (5,
1HY, 433 —4.29 (m, 2H), 366 (5, 3H), 27005, 3H). MS (ESI+ ) s 552 (M+H)"
Example 216
(5 1-d-[ 2 4-difhorophery])-1 - methyd- 74 (e thyrlsa Lo reelime thoed )-3- phensd- 35 4 -d ibgedvo-1 H-
L4 10-tazmd thenma[ecd flamalen-1 10 1 0H J-one
The product from Example 214 wras panfied by chiral clvomatography ona (2 5]
WHELE D loohanm (2] x 250 mum, 5 nocron), eboting with a 46 nwchare of 01 %%
dietlrrlarnone in methanolicarbon dicsade. Fractons of the second elated enarbomer wras
collected and concertrated. The cormpoard is olated was mndomly assizred as (5)
enantioner. 'H HME (500 MHz, DMS 04 6 1204 (d, 7= 20 Hg, 1H), 7.71(d, 7= 1.5 Hz,
1HY 7688 (5, 1H), 728 (d, F=26Hs 1H), 718 700 (m, TH), 652 —6.79 (m, S3H), 647 (5,
1HY 433 — 429 (m, 2H), 366 (5, 3H), 27005, 3H). ME (ESI ) iz 552 (M+H)"
Example 217
442 4-d:1flucropherd + 10-methee]l- -] methylnalfoend ne foel - 3-( naplthalen-1-41)-3,4-
dilprdro-1H-1,4, 10-4nazadib ereo [od fam e 1101 OH)-one
Example 124 (0.06 g, 0.1535 nunol) ard 1-maphthaldeloede (0,145 ml, 1.0582 nuwol)
wetre conbired n tetralopedrofizan (1 353 mlunder mbrogen and teated with 1M
ttannanI V) chloride intohiene (1.0828 ml., 1.0828 norol). The reachon nixhime was heated at
T07C for 24 honrs, cooled to anbient ternperatate, and parbbored betareen etlyl acetate and
vwater. The crzanic layerwras washed with satirated aqueons sodmm chlonde, dned cver
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anbredrons sodnam sulfate, filtered, and concerntrated. Purificaton by clwomatosrapler (silica
gel, 1-5 % methancl in dichlommethare) afforded the tifle compound (0015 g, 1994, 'H
HME (400 MH=, DMSO-45) 6 1207 (s, 1H), 87504, = 8.85 He, 1H), 7.850(d, T= 735 Hz,
1HY 7682 - 775(m, SH), 7681 (d, =854 He, 1H), 7.550(t, T= 732 He, 1H), 73804, T=
155 Hz 1HY 72404, T=2.44 H=, 1H), 711 - 7.19(m, 1H), 658 (t, T= 7.63 Hz, 1H), 5.65-
673 (m H),e80(d, T=702Hs 1H), 637 -645(m, 1H), 63004, T="755Hz, 1H), 4.20-
4354 (m, HH),3.66(5, 3H), 259 (5, 3H). MS (E5 I+ miz 552 (M+H)".
Example 2138
(2 4-difhncvopheree ]l 3,5-"Ha - 1 D-methorl- 7-( (met byrlmalfo el ime thorl- 5 4-d ibeedro-1 H-
L4 10-tazad thenmo[ed flamilen-1 1( 1 0H J-one
Example 218 was prepared according to the procedne used for the preparaton of
Example 22, substtitine formaldeloede-o4, for metheel 4-corcb taroate, to proveide the title
compound as a yellow solid (00352 g, 62 % yield). 'H HME (500 MHz, DMSO-4,48 11.85
(s, IH), 786 (d, T=20H= 1HY 767, 1H)L 7.27(dd, T=21, 20H=, 1H), 715804 I=2.5
H= 1H), 7028(ddd, T=124,90,53.1 H=, 1H), 7053 (d, =51 He, 1H), 6.80- 6.3 (m, 1H,
6ra(td, =594, 59 H=, 1H), 4 50(bs, 2H), 3.63 (5, 3H), 2.96 (5, 3H). M3 (E51+) miz 458.1
(M+HY" .
Example 219
42,4 dithoropherre])-1 O-me thad- 7- (e thorlo o) e tly])-5-necpenty] -3, 4 -dihyd 10-1 H-
14,1 Hnamdibenzo[cd flamlen-1 10 1 0H J-ore
Example 124 (0.06 g, 0.135 numol) ard 3,5 dimetly o tyraldehyde (0081 £,0.812
ol vrere conb ined in tetrabyydofian (1 555 ml)under mirogen and treated dmoparise
with 1 M titannnIV) chlorde in toliene (0212 ml, 0212 nenol). The reaction mixhire wras
shmed for 2 hours at@0 *C | cooled to ambient tenperatire, and parbhoned betareen ethyl
acetate and water. The orzanic layer wras was hed writh satorated aqueons sodnm chlonde,
dred over anlyd s sodmm s lfate filtered and concentrated . Parificatonby
clromatography (silicazel, 30-60 %% of 3:1 ethyl acetaefetharnl in heptares) afforded the
title componnd (0.010 z, 14 %0, "H NME (400 MHz, DMSO-4: 6 11.81 (5, 1H), 7.91(d, T=
155 Hz, 1HY, 7685, 1H), 7.250(dd, T= 5805, 1.68 H=, 1H), 7.16(d, T= 244 Hz, 1H), 7.06 -
7153(m 1H), 6528 (d, =793 He, 1H), 673 -6.280(m, 1H), 655 -6.80 (m, 1H), 5194, T
=752 488 He, 1H), 4.45- 456 (m, 2H), 365 (5, 3H), 294 (s, 3H), 1.67(dd, T= 1375, 4.88
H= 1H),1.200{dd, T=13.75, 763 Hz, 1H), 0.8%9 (5, FH). M5 (EST+ ) mi= 525 (M+H)".
Exanple 220
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442 4-difhoropherrel) 10-1me thoel- 7-(i met byrlsalforeerne thor D511 - ceroisoird olin- 2-
wimethylr3,4-digedro- 1H-1,4,1 Hnasad thenzafed, flazilen-1 101 0H )ore
Exanple 20a
22 Z-dnmethoxyetlylisondalin 1 ore
A 5l muoroarave fabe was charged with 1soindoline l-one (0.2544 =, 1 911 nomal),
cesmamm cath onate [1.245 7, 382 nunol) and M-mwethyl-2-prrrolidinone (255 mb) to zive a
colorless solition Bromoacetaldehwde divethyd acetal (1,125 ml, 955 mmollwas added.
The tabe was sealed, and the reacton nuxbie was heated ina Biotage Creatorat 180°C for
&0 nmrmates fixed hold e, The macton nmcbare was pabbored bebareen etlyel acetate and
vwater. The orzanic layeraras washed with satirated aqaeons sodmm chlonde, dned over
anhydrons magnesmim sulfate, filtered, and concertrated. The macton nmrtare was parifled
by flsh clromatograply C20-M % ethyl acetate heptane) to provide abmwrn ol (0179 2, 42
% y71eld).
Exanple 2200
442 A-difhaoropherwl) 10-me thorl- V- met byrlsalforeelpne thor L 501 - cororsord olin-2-
Wimethylr 3, 4-ditgedro- 1H-1,4.1 Hmasad henzofed, flazilen-1 101 0H 1ore
Example Z30h was prepared according to the procedure used for the preparation of
Example 22, substtiting Example X205 for methee] 4-cerchutanoate, to provde the title
comvpound as avwhite solid (0.0183 2, 29 % wield). '"H MME (400 MHz, DMSO-4;) 8 11 54
(m, 1H), 7.91(d, T=20H=, 1H), 7755, L1HY 7.51 - 786 (m, SH), 7.47(t, T=6.7Hz, 1H),
718-728(m, 2H), 7.12(ddd, T=11% 8% 30H=, 1H),696(ddd, T=179,11.7, 5.4 H=,
3HY 54610dd, =595 58Hs 1H),455(4, T= 157 Hg 2H), 4 4504, T= 1537 H=, 1H), 4.17
-4 (m, 1HY 389 (dd, T= 134, 5.7 Hz, 1H), 388 (5, 3H), 3.4 - 3.44 (m, 1H), 297 (5, 3H).
MS (ESI-)miz 599 2 (M-H)".
Example 221
412 4-difhcrophenyd)-3-(2, 6-dirne thoegrphensd F 10-metleel- T-1 methed ;malfonsd Jmethod)- 5,4
dilprdro-1H-1,4, 104nazadib erma [od famlen- 1101 OH)-one
Example 124 (532 mg, 0.120 nonol) and 2 5-divethoderzaldehyde (100 mg, 0600
nutol)were conbired n tetraleedrofairan (1 mL). To thos suspersioneras added 1M
titanmm(IV) chloride intohiene (0240 ml, 0240 nonol). The reacton nazxhe was heated at
B0 *C for 24 hoars, cooled to anbient ternperatare, arnd parbboned with etloel acetate and

water. The orgamic layerwras washed wath satarated aqaeons sodmm chlonde, dned with
ankoyrdroas sodnm salfate, filtered, and concertrated. The residue was panfied by flash

chiormatoeraphy (s1lica zel, 24 %% methanol i dichlowonethare) to provide the title
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compound (8 mg, 11 % yield). "H NME (400 MHz, DIMSO-4,0 48 11 8204, F= 20 Hzg 1H),
736(d, F=18 Hg 1H), 76905, 1H), 7.16 - 6,73 (m, TH), 6.60 —5.34 (m, 3H), 452 -4350
([, 2H), 3.65(5, 3H), 3352 (5, 6H), 2285 (s, SH). MS (ESI+) miz 552 (BM+H)".
Example 2222
42 4-difhcrophenyd)-3-(3, 5-dirne thoegrphernsd F 10-metheel- 740 method salfonsd Jmethod)- 5,4
dilprdra-1H-1,4, 104nazadib erema [od famlen- 1101 OH)-one
Example Z33was prepared according to the procednre used for the preparaton of
Example 21, smabsttnting 3, 5-dnrethoogrh enzaldehyd e for 2 6-dimethosybenzaldelrde, to
provide the tifle compoard (39 meg, 55 %5, 'H NME (400 MHz, DMS Q-4 § 12.02 (s, 1H),
T340d, F=18 Hg 1H), 7682 (s, 1H), 7.260(d, S=1.7He, 1H), 719 — 704 (m, 2H), 6596 -
681 (m, SH), 654 (s, 1H), 627 —6.18 (m, 3H), 4 46 - 451 (m, 2H), 3665, 3H), 3.5 (5,
6H), 2.75 (5, 3H). ME (EST+) miz 552 (M+HY .
Exanple 223
33,5 di-tert-butylpherel - 4-[ 2 4-d it crophernd - 10-methol- 24 e thylsulfond e thed)-
Gd-dilpedre-1H-1 4,1 0-tnazadibenso[cd flasalen- 1101 0H j-one
Example 233 was prepared acoording to the procedne used for the preparation of
Example £21, mbstitnting 3, 5-di-tert-bu tylb ermaldehyd e for 26-d imethoxybenzaldalyde, to
provide the tifle componrd (60 mz, 78 %0, 'H NME (400 MHz, DMSO-4) 8 11 994, F=
12 Hz, 1H), 7.0 -7684 (m, 2H) 722 (4, /=24 H=, 1H), 718702 (m, 1H), 7.07 —8.59
[, JH), 69 (s, 2H), 692 -6.82(m HH), 67504, =281 He 1H), 644 (5, 1H), 4.41 —4.22
[, ZH], 38615, 3H), 264 (5, 3H), 108 (5, 18H]). M5 (ESI+] mf=z 544 (M+HY.
Exanple 224
methyl (4-(1 OFmethyd- 740 me thorla ol ve thoel)-1 1-ceco- 10,11 -d ibpedro- 1 H-1,4,10-
tiazadib erzolcd.f]amilen- 4 SH - Wicwelohexrllcath amate
& ruxtare of Exanple 212 (0.085 z, 0.142 roncl) and M, N-dusopropylethylanine
(0,105 ml, 0.590 mnol) in dimethylfonmnannde (5 mLiunder arzon at arvbient ternperatire
was treated with droparise addibon of methyl chlorofonnate (0012 ml, 0.1458 nencl). The
reachon mihie was strred 2 hours at anbient terperatire ard then parbbored betaresn
aqueos armnonoan chloride s ohation and etler] acetate, The orzare layer was washed with
satarated aqueos sodmm chloride, dried over antredrons magnesmm malfate, filtered and
corcentrated o afford the title compound (0.050 g, 0.100 mmol, 65 % wield). "H NME (400
MHz DMSO-Z146 11 430, 1H)L, 7.0 =785 (m, 1H), 749 743 (m, 1H), 728 =714 (m,
2HY 709 (5, 1H), 680 (5, 0.5HYL 657 (d, = 7.0H=, 0.5H), 4 45 -4 537 (m, ZH), 4.19 (5, 2ZH),
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381105, 3H), 354 =344 (m, 3H), 342 -3.10(m, 1 H), 282 (5, 3H), 2.85 - 266 (mm, 1H), 1.74
—1.45(m, 4H), 1.33 —1.18 (m, 3H), 1.04 —0.94 (1, 1H). BME (ESI+)1 m/z 4591 (M+H)".
Example 225
metly] ([ trams1-d-( 1 O-rmethyl- 74 me thylsa ord e thyd)-1 1-0200-10,11 -dihyd -1 H-1 4, 10-
tiazadib ereolod.flamilen- 4 SH - Wicwelohesyrlcatb armate
The geometic somes of Example 224 were sepatated on reverse phase HFLC [(C1Z,
CH:CHbarater (0.1 %2 TFA), 5-40 %% zradient). Frachors of the first eloted 1s cener wras
collected and concerdrated to provide the title conpoard (0002 2, 0016 ronol, 11 %% v1eld).
'H NME (400 MHz, DMS 0408 11.49 (s, 1H), 771 (d, 7= 1.7 Hz, 1H), 749 (5, 1H), 7.28 -
718 (m 2H), 715304, /= 2.5H= 1H), 638 5, 1H), 4.41 (5, 2H), 4 255, 2H), 3.81 (5, SH),
34705, 3H),321 =311 (m, 1H), 2.89 (5, 3H), 279 =271 (m, 1H), 1.75 - 1.58 (m, 4H), 1.3%
—1.25(m, 3H), 1.02 -0 [, 1H). M5 (EST+) mi= 422 1 (M+H)"
Exanple 225
wethyl ({as F4-[ 10-methel- - e thykulfondJmet el 11 -0200- 10,1 1-dihod ro- 1H-1,4,10-
tiazadib ermofcd flamilen- 4 3H)-wWlcvelobhesyllc ab amate
The geometric isomess of Example 2234 were sepatated on reverse phase HFLC (C13,
CH:CHbarater (0.1 22 TFAY 5-40 % sradient). Fractoms of'the second ebited 1somer was
collected and concerdrated to provide the title conpoard (00ME 2z, 0002 ol & %5 vield).
'H NME (400 MHz, DM O35 11.47 (s, 1H), 789 (d, J= 1 7Hz 1H), 7.49 (5, 1H), 7.30 -
T23(m, H), 71104, F=2.5H= 1H), 680 (5, 1H), 4.42 (5, 2H), 4. 235 (5, 2H), 3.81 (5, SH),
351105, 3H), 2895, 3H), 287 279 (m, 2H), 1 72 -1 25 (m, 8H). M5 (E5 I+) miz 4921
(M+HY.
Example 227
2420402, 4difhaoropherer]) -1 O-me thod- 7-({ e thorlsa fory Dimethr])-1 L-ceeo-3.4, 10,1 1-
tetrabydo-1H-1,4,10-tmazadib ereo [ed flam len-3-ylethyl)isomrd oline-1 3-dione
Example 124 (0,08 £, 0.135 nuwol) ard 3-(1,3-diosoiscndoline 2-vlipropanal (0052
g, 0406 nonol) were combined intetrahydrofiran (1 .353 ml ) urder mibogen and treated
drop-erise with 1M ttanon(IV) chlorde in tohiene (0408 ml, 0,406 nunol). The reachon
mixhie was strred for 18 howrs at 607 C, cooled to artbient tenperatae, and parbtioned
bebareen ethyl acetate and water. The orzanic layer was was hed writh s atarated aqueous
sodmm chlonde, dried over anhydrons sodam salfate, filtered ard concertrated. Punficaton
by reverse phase HPFLC (C18, CH:CHAsrater (0.1 %% TFA), 0-100 %% gradient) provided the
title compound. (0.018 z, 21 %), 'H FME (500 MHz, DMSO-4, 6 11 244, 7= 2.14 He,
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IHY 722 (d,T=153H=s 1H), 780 - 786 (m, 4H), 7.72 (5, 1H), 731 (d, T= 275 H= 1H),
7280dd, T=80%, 198 He, 1H), 7.02 - 210 (m, 2H), 677 - 6,835 (m, 1H), 665 - 872 (m,
1HY), 506 - 511 (m, 1H), 4 40 - 457 (m, 2H), 370 - 3799 (m, 1H), 56505, 3H), 554 - 385
[, 1HD, 2950, 3H), 197 - 207 (m, 1HY, 162 (dd, T= 1512 519 H=, 1H). M5 (ESI+) iz
625 (M+H)".
Exanple 222
4.2, 4 dithoropherre]]-1 (e thod-7-((zne thorlan oreel e thee]) -5 tetrabpd vo- 2H- prrran-4-1)-
Gd-dilpedre-1H-1 4,1 0-tnazadibenso[cd flasalen- 1101 0H j-one

Example 124 (0.05 g, 0113 nurel) and fetralprdropyian-d-carbaldehyde (0084 2,
058 nonol) were combined in tettahyd imfiaran (1,127 ml ) arder nibogen and treated drop-
wise with 1M ttanmm (IW) chloride m tohiene (0,243 mL, 0 248 nenol). The reacton
midte was shred for 24 hours at &0 *C, cooled to anbient tervperatare and parbtioned
bebarean ethyl acetate and water. The orzanic layer was was hed writh s atorated aquecns
sodmm chloride, dried over anhydrons sodmam salfate, filtered ard concentrated. Punficaton
by clromatograploy (silica gel, 30-60 %% of 3:1 ethyl acetatefethancl in heptanes ) afforded the
title componnd (0028 z, 45 %0, "H HME (400 MHz, DMSO-46 11858 (d, T= 1.22 He,
1HY 782 (d,T=123H= 1H), 7685, 1H), 7.25(dd, T=58.24,1 55 He, 1H), 702 - 712 (m,
SHL 672 -625(m JH),4628(d, T= 246 He, 1H), 4.49(q,T7= 1375 He, Z2H),355(d, T =
11.80 He, 1H), 3.72(d, 7= 277 H=, 1H}, 3.584 (5, 3H), 291 (5, 3H), 2.81 - 298 (m, 2H), 1.97
-2 (m, 1HY 1428 - 160 (m, 1H), 1 3204, T=2"0Hs, 2H), 1034, T=5.16 Hz, 1H]). M2
(EST+) miz 540 (M+HY".

Example 229
benzyl (244402 4-dithcrophenyd)- 10-methyel- - methdsulfonyd ) methylr 11 -00-35,4,10,11 -
tetraloedro-1H-1 4, 10-tazadih enzoled, flasilen-3-y)etleel)carbamate

Example 124 (0.05 £, 0.113 nuvol) ard 3 [[b enzdoorcah ongd ) anono]-1 -propanal
(0.0 g, 0338 nonal) were combined mn tetrahydrofaran (1. 127 mL) under mitvogen and
treated dropasrisewith 1M ttanmm (IV) chlorde mn toloene (0242 ml, 0,245 nencl). The
reachon mixhie was strred for 24 hours at &0 C, cooled to anbient tenperatize and
parbitored betareen etheyl acetate and water. The crzanic layeraras washed with satrated
aqueois sodmm chlonde, dued over avbyd s sodnim salfate, filtered and concentrated .
Panfication by chiomatography (silica gel, 3060 %% of 3:1 ethyl acetatefethancl in heptanes)
affrrded the title componnd (0012 g, 17 %), '"H HME (500 MHs, DMSO-4,0 6 11.88 (5, 1H),
7830(d, J= 183 Hg, 1H), 7.68 (5, 1H), 7.22- 742 (m, 6H), 72534, T= 755 Hg, 1H), 721
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(d, =244 Hz, 1H), 7.02(dd, T= 1286, 9.6] Hz, 1H),6.95(d, T=7953H= 1H), 681 id,T=
T02He 2HY, 506(d4d, T=2.16, 545 He, 1H), 506 (5, 2H) 4.40 - 454 (m, 2H), 3.64 (5, 3H),
305-53.080(m, 2H), 255 (5,3H), 1.80 - 192 (m, 1H), 1.30- 1 533 (m, 1H). M3 (ES I+) m'z
620 (M+H)".

Example 230
3([1,1'bipherel]-2-711-4 42 4-difhiosnphensd - 10-metheel-7-( methidsulfond) met loel - 5,4 -
dilprdro-1H-1,4, 104nazadib erma [od famlen- 1101 OH)-one

Example Z30was prepared according to the procednte used for the preparaton of
Example L21, mbsttatng [1,1-biphenyl]-2-carhaldelprde for 2. 6-dumethosorbernzald elorde
and 45 hoars for the reacion time irstead of 24 hoars, to provide the title cormpoand (11 e,
15%). '"H HME (500 MHz, DMSO-F,0a 12.00(d, 7= 2.3H=, 1H), 7.79 (d, 7= 1.9 Hz, 1H),
T3205, 1H), TRd(d, F="71 Hg, JH), 7520t F=75He, 2H), 74604, f= 75 H= 1H) 730
(s, 1H), 715 =7 (m, 3H),6.8] — 658 (m, 5H), 6.55 —6.45(m, 1HL 600 -525(m, 1H),
448 -4 34 (m, 2H), 3.64 (5, 3H), 2.73 (5, SH). M5 (ESI+) iz 802 (M+H)"

Example 231
44 2 4-difth cvophenyd)- 10-mether]- 7 - e thydsulfomed e thyd 1-53-( quano lin-5-1)- 3,4 -d ihyedro-
1H-1,4.10-4nazadih ermofed flamlen 110 10H) -one

Example 124 (532 mg, 0.120 nonal) and quinaline-Z-carbaldelede (94.0 mg, 0.600
nutollwere conbired in tetralrydiofaan (1 mL). To thos saspersionwas added 1M ttarmm
[TV chlonde mn tohiere (0240 ml, 0240 numol ). The weachon noschare wras heated atel ® for
42 hours, cooled, dibated withoarater, the pH adpisted to 7 by the addibon of satamated
aqieds sodmmbicathonate, and extracted with ethyl acetate. The crzamic layeraras washed
with s atarated aqueos sodnum chloride, dried with anleedrons sodmm s lfate, filtered, and
concertrated. The msidus was panfled by flsh clromatosraphy (51lica gel, 24 %% methanol
in dichlommethane) to provide the tifle componnd (14 me, 20 %5, "H NME (500 MHs,
DRS00 120205, 1H), 9.140dd, F=42, 17 He, IH), 23 (dd, F=23,17 Hz, 1H), 221
(td, f= 2.8 62He 1HYL 777 -7 68 (m, 4H), 752 (dd, F= 235 42 H=, 1H), 722(d, F=21
H= 1H), 702t J="77H= 1H) 700(td, F=51,20 H=, 1H), 6593 — 634 (m, 2H), £.71
(dd, =81,1.8He 1H), 6094, /= 8.1 Hz, 1H], 4.37 —4.23 (m, 2H), 3.69 (5, SHL, 2.64 (5,
SH)L ME (ES+ 1wz 555 (M+H)"

Example 232
42, 4-dithoropheree])-1 O-re thad- 74 e thorlsu ooyl sme thoe -5 prradin-2-1) -3, 4-dihaad wo-
1H-1,4.104nazadih ereofed flamlen 110 10H) -one
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Example 124 (532 mg, 0.12 mmol) ard peclinaldehyde (0057 mL, 060 ol wrere
cortbined m tetralredrofiizan (1 mLl). To fus suspensionwras added 1M dtarm s IV chlonde
in tobiene (0 240 ml., 0.240 nencl). The midae was heated at W *C for 66 hoas, cooled,
dibated writh wrater, the pH admsted to 7 by the addibon of satarated agqueons sodmm
bicath onate, and extacted with ethyyl acetate. The crgarie larervras washed with satarated
aqueas sodmm chlonde, dned with arhyd 1oas sodoam sulfate, filtered, ard concentrated .
The residuewras parified by flash clhiormatography (silica zel, 2-4 %% methanol
dichlommethane) to provide the title compoand (14 me, 22 %0, 'H NME (500 MHz, DMSO-
dgl 0 1204 (d, F= 158 Hg, 1H),8.54 - 8.4% (m, I1H), 215 (d, 7= 54,61 Hg 1H), 7.68(5,
2HY 7400, F="77 18 He, 1H), 731 (d, F= 2.5 Hz, 1HL 7.15 -6.9%(m, 5H), 691 (dd, 7
=835,1 9 Hz 1H), 667 d,./=79Hz 1H)L 661 (5, 1HL 6.500d, F= 82 H=, 1H), 441 -
4253 (m, H), 368 (s, 3H), 269 (5, 3H). M3 (ESI+) miz 553 (M+H)".

Exanple 233
10-methyl- [ methylaalfory e tloe D4 1-(024 tarvethydsi bd e thocor ne thoel) | H-1nd amol - 5-
w1-5,4-didprdro-1H-1,4, 1 Hasad theneo[ed, flazilen-1 10 10H Fore
Exanple 253
Se1od o- 1-[(24 trime thylsi bl e thoxy imethy ] 1 H-indazol e

& ruxtare of S-iodo- 1H-mrd amole (102 £, 4 .18 mrrol] in tetraloed ofiran (20 ml) at 0
" C under argonwras treated writh sod mm hedride (80 %% o1l dispersion, 0152 2, 4.8]1 ool
The reacton muxhare was strred at 07 C for 15 numites . [2-
[chlomethowietlerlibime theelsilare (007987 2, 4 A0 o) was added droperise and the
reachon mixhie was strred at ambient ternperatare for 17 hours. The reacton mudhare wras
partitiored betareen water arnd ethyl acetate. The aquemis layerwras extracted writh additonal
ethyl acetate tarice. The conbined orgaric layers wem washed with satarated aqueons
sodmm chlorde, dried cwer arnhydrons magnesmm mlfate, filtered, and concermtrated. The
residie was purified by chrormatogzraphy onsilica gel ehiting with 10 %% etly] acetate
heptare to zive the title comnpound (0.5535 g, 2.49 nenol, 60 %% yeld).

Exanple 2350
H-(21b roevo-4-({ methyl salfoogd bnetheyrliphengd)- 1-(0 2-( bumetlerlsilyDethoe wimethod F 1H-
ird amol-5-anone

& ruxtare of Exanple 25353200520 g, 1 389 nonol), Example 58z (05367 g, 1 359
o), cesmam carh onate (0905 2, 2780 nenol), 4,5-bis{ diphenyd phospluno)-9,5-
dimethyd: ardhene (ZartFPhos) (0.16] g, 0278 nonol), and pallad I Diacetate (0.051 g,
0.13% noenol) in dicsane (20 mlunder arron wras heated ina sealed tobe 1na nocroarave
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reactor at 1307 C ford hous . The reacton mixhae was cooled to anbient teraperabore and
patbtored betereen satarated sodmm chlorde soluton arnd ethyl acetate, The aqueons lawer
vwas extracted with addihonal etlerl acetate. The conbired crgame lavers were dred over
anlordroas magnesmim sulfate, filtered, ard concertrated. The msidue was panfied by
chiomatograply on silica gel ebating writh 35 %% ethyl acetate 1 heptane to zive the title
corpaond [0.1°0 z, 0.553 nonal, 24 % yeld).
Exanple 2335
E-methyl-4 4 5[ metlerlaa Mo lme thoel) -2 1-( 24 bave thorlsily e thosoy knethor ] 1H-
1rd azn -5yl ) arina) pherer])-1 H-pyrralo [25-c]pymdin- 7 6H )-ore

& ruxtare of Exanple 2350 (0.520 g, 0627 mumol) and Exanple 170252 g, 0658
mrtol] in divethoxyethane (20 ml) and methanal (10 mL) under arzonwras treated with
cesmm fhonde (0 285 z, 1,580 runol] and palladmm tetralasi tripheroelphosplune) (0.72 g,
0085 nonol). The reacton mivhae was stred a 75 °C for 2 hoas. The weachon nochore wras
cooled to ambient ternperatare and excess S sodmm hydroeride solibon (8 ml wras added.
The reacton nuxhie was stred at anbiert termperabare for 2 hours and then parbboned
bebareen aqueons armrmonmm chlorde sohition and ethyl acetate. The aqueos layeraras
extracted with addibional etlyr] acetate tarice. The combined crganic lavess werewas hed with
satarated aquecus sodmm chlornde, dried over anbeedrons magnesmm suliate, fltered, and
corcertrated. The wsidue was panfied by flshcohinm chromatography onsilica gel eloting
with 1 % methanol in dichlommethare to afford the tifle conpoand (0221 £, 0381 nol, 61
Yo yv1eld).

Exangle 2534
10-methy]l- - methylsalforelime thor -4 1-(024 barvethydsild e thosor ne thoely 1 H-mnd amol- 5-
W1-35,4-dibyrdro-1H-1,4 1 O-triazad thenzo[ed, flazilen-1 10 10H Fore

& ruxtare of Exanple 2550 (0,221 £, 0355 nonol) and patatoernaldelyede (0.057 2,
12135 nonol) in tetahyd rofiaran (10 mL) under argonwras treated with a 10 tohens s chihon
of itanmm tetrachlonde (0785 ml, 0785 nonol). The reaction mihie was shrred at
ambiert temperatare for 3 hoas. The reacton nmchare was quenched by the slowr addibon of
excess satwrated sodmmbicarbonate sohibon and partiboned betareenarater and etlrl acetate,
The aqueos laverwras extracted with additional etly] acetate folloared by extactonarith
dichlommethane . The conbined orzarme layers we washed vwith satarated aqueoas sodnm
chlonde, dried cwver anhyd rons rmagnesmim malfate, filtered, and corcertrated. The msidue
was parified by flash cohimn chromatosaphy onsilica zel ehiting with 2 %% methanolin
dichlommethane to affoed the title conpannd (0120 £, 0.203 nenal, 53 %4 vield). 'H NME
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(SO0 MH= DMSO-F06 11,7904, f=2.4H= 1H)Y 791 id, = 158H= 1H), 7744, J=05
H= 1H), 7585 1H) 744 dd, /=20, 1.9 H= 1H), 734 (dd, /= 8.5, 4.0 H= 3H), 6.73(dd,
J=924 22 He, IH), 65704, F=2.0Hz 1H), 552 (5, ZH), 4 .67 (bs, 2H), 4.57 (5, 2H), 5.51
(s, 3H), 341 =336 (m, 2H), 3.000(s, 3H), 0.7 =068 (m, 2H), 0.15--021 (m, SH). M3
(ESI-)miz 588 2 (M-HY.
Exanple 234
-1 Harmudazol-1 -7l phere -4 2 4-dif b crophenyd)- 10 metloel-7-
[ [metlyla ot limetler]) -5, 4 dihyd -1 H- 1.4, 1 Hnazadib ereo [od  flas lew 110 10H Fone
Example 234 was prepared according to the procedute used for the preparaton of
Example 252, sabstitnting 4-( 1H-1mud amol- 1-ylbenzaldelorde for pieclinaldehyde and 48
hoas for waction time instead of 66 hoars, to provide the title compoand (8 me, 11 %0, 'H
HME (500 MH=, DMSO-450 6 1209(s, 1H)L 8.111t,7=1.1H=, 1H), 7.730d, /= 1.2H=,
1HYL 770, 1H), 7590, J= 13 Hg, 1H), 741 (d, =87 He, 2H), 753204, 7= 1.7 H=, 1H),
724 =714 (m, 3H), 7.07 = 702 (1, 2H), 631 —680(m, ZH), 65005, 1H), 4.44 -4 27 (m,
2HY), 3.87 (5, 3H), 27010 (5, SH). M5 (ESI+) mi= 538 (M+H)".
Example 235
4-(44 2 4-difmomw pheryll 10-metlyl- - methylalfome Dimetlyl- 11 0xo-3.4,10,11 -
tetralped 1o-1 H-1,4, 10-tnazadib eneafed, flami len-53-wlhenzortile
Example Z35was prepared according to the procedue used for the preparaton of
Example 252 sabsttutng 4-formelbensomtrile for picohinaldehyde and 48 hoars for reachon
tirme instead of &6 hours, o provide the title componnd (27 me, 40 %0, "H HME (500 MHz,
DMESO-G06 12,1305, 1H), 771 (d, 7= 2.8 H=, 2H), 780 (d, 7= 2.2 H=, 2H), 737 -7 26 (m,
SHY 7285 -715(m, 1H), 70504, /=82 Hg 1H), 690 - 6.78 (m, 5H), 6.5 (5, 1H), 445 -
426 (m, H),3.66(s, 3H), 273 (5, 3H). M3 (ESI+) miz 557 (M+H).
Example 236
442 4-dithiompherrelr 10-methyl- - methylaalfonylave thoe D 5-( 30 prad ine 2 vlpherne])-35,4-
dilprdro-1H-1,4, 104nazadib erma [od famlen- 1101 OH)-one
Example 236 was prepared according to the procednre used for the preparaton of
Example 252, mbsttting 3-(pyrnd o 2yl ermaldehyd e for preolinaldelerde and 48 honrs for
reartion e imstead of 66 hoars, to provide the title conponrd (32 me, 44 %41, '"H HME
(SO0 MH=, DMSO-de)d 12.007(d, S= 2.3 He, 1H) 861 =856 (m, 1H), 785 =779 (m, 2H),
Te =06 (m 4H), 7340, S = 26 He, 1HY, 732 =727 (m, 1H), 724 (t, F="77Hz, 1H),
721 =715 (m, 2H), 7.05(dd, F=52,1 9 Hz, 1H), 6.9 —6.8] (m, SH), 6.57 (5, 1H), 4.42 —
425(m, H), 367 (5, ZH), 264 (5, 3H). M3 (ES I+ miza0? (M+H)
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Example 237
3-(44 2 A-difmowphergell 10-metll- - methylaalfomeDimetloely 11 oxo-3,4,10,11 -
tetralerdro-1H-1,4, 10-tiazadib enzofed, flam len- 3 dlbensonitle
Example 237 was prepared according to the procedute used for the preparation of
Example 252 sabsthiting 3-fornrlbenmomtrile for picolinaldehyde and 42 hoars for reachon
tirne instead of 66 hours, to provide the title conponnd (20 me, 30 %0, "H HME (500 MHz,
DMESO-&0146 12,1305, 1H), 777304, = 1.28H= 1H), 771 (5, 1H), 7.550(d, F="T76H= 1H),
TA7 =040 (m, ZH), 757 =131 (, 2H), 722 -7 15 (m, 1H), 70644, 7= 8.2, 1.9 Hz, 1H),
68935 —6.80(m, 3H), 6.53 (s, 1H), 4.46 —4 27 (m, 2H), 3.66 (5, 3H), 2.72 (5, SH). M3 (ESI+)
miz 557 (M+H)
Example 232
42 4-difhcropheryd)- 10-me tlee]-7-i] me thedsulfoend e thd - 3-((2-omo prnd i 1C2H -
Wimethyl) 3, 4-dibeedro-1H-1,4.1 O-tamad henzaed, flamilen-1 10 1 0H 1one
Exanple 2582
12, 2-dimethosgretliorlipyrndin X 1H)ore
A 20 ml mucwrave tubewas chaged with 2-hwdmeorpyndine (02202, 2313
murtol]l, cesmm cath onate (1.5307 2, 4 83 numol) and acetortile (11.57 ml) to give awrlnte
suspersion Bromoacetaldelhyde dimethy] acetal (1,562 ml, 11.57 nonall was added. The
tibe wras sealed, and the reachon mixhame was heated 1na Biotage Creator at 1.0 °C 630
numtes fxed hold tme. The weachon noctare was parbboned betareen etley] acetate and
water. The crzanic layerwras washed with sabirated aqueons sodmm chlonde, dned cover
arthydrons magnesmam sulfate, fltered, ard corncertrated. The wacton mowcbare was purnfied
by flshclromatograploy (0-5 %% methanol:d ichlommethare) to provide the title compound
(0210 g, 50 %% yield).
Exangple 235
412 4-d1fhcrophenyd)- 10-metler]-7-i] e thedsulfornd e thyd - 3-((2-omo prad i 1 C2H -
Wimethyl)3,4-dibpedro-1H-1,4 1 O-tamad henzafed, flazilen-1 1{ 1 0H 1ore
Example 235 was prepared according to the procedure used for the preparatiom of
Example 22, substtiting Example 2538a for methyl 4-cecchutanoate, to provide the title
cormpound as avwhite solid (0.0884 g, 55 % wield). '"H HME (500 MHz DMS O-F3 6 11 535 -
11595 (m, 1H), 7.890d,T=2.0H=, 1H), 774 (5, IH), 7.72- 763 (m, 1H), 745(ddd, T=8 5,
67, 2.1 He, 1HY, 721 (dd, T=282 20H= 1H), 700-7.11 (m, ZH), 6.52 - 6.8% (m, 2H), 6 57
(d,J=26Hz 1HL 64604, T=21H=, 1HL 600(4d, T=64 14H=, 1H), 5500dd, T= 2.1,
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58 Hzg 1H), 4.5 - 455 (m, 3H), 366105, 3HL 3.5 - 344 (m, 1H), 2.95(5, SH). M5 (ESI+)
miz 5835.0 (M+H)".
Example 239
ethyl 4-(2, 4 dithworophery])-24 etlyle ath amoyl)- 10-me thoel- 74 methydsulfoed e thyd - 11 -
ox0-3,4,10, 11 tetraleedro-1H-1 4,1 Htriazad thenzo[ed, flamilene-S-carhoylate
Exanple 239
4-(2-[ 2, 4-difhn crophenyd ) arrano]- 5[ (e thylalforel e tly T phend)-o-metlyl- T-ceco-6,7-
divd - 1H-pyovolo [2 3-cpyid e - 2-c b coovlic acad
A maspension of Exanple 208z (450 me, 0572 nenal) i & mL tetralordrofiiranwas
treated writh 2 aqueoas sodmm heedroeside (2016 L, 4.05 nonol) and heated at 0 C for 2
hos . Additonal 2H sodmm byedrosade (2016 p L, 4.035 nonol] and 3wl ethanol were added.
The nuxtiwe was heated at W °C for another 4 hoass . The wachon rivtime was corcentated .
The residuewras taken ndovwrater (10 ml), admasted to pH 2 and the precipatate wras collected
via filtration to give the ttle conpoard, which was used withoat firther purficaton
Exangple 2350
4 2 2 4d iflunrophenyl) arn no)- 5[ (me thylsalforyl ety lphenyd)-H e thyd-6-me thyd- 7-
oxo-8, -dihyd ro- 1H-pymrolo [2. 3o Jpynd ine - 2-c ath cecantnd e
A solubion of Exanple 2392 (20 mg, 053 mol) in 4 il dichlorormethare was
treated at0 “C warith 2 drops of divethylfonmannde and ceralyl dichlonde (242 pL, 277
nurol) The mchire was stred at anbiert termperatare for 3 hours ard then concentrated.
The residuewras taken ndo 2 il tebahydiofiran mmd treated with etlorlarmome (279689 pl, 5.54
nutol, 20 M solibionin tetraloediofizan) at 0P C, The mixhare was then stined overnmzht.
Water was added . The mixhie was extracted with etloy]l acetate (3 and partiioned. The
conbined orzare layers wem washed with water (2 and satarated aqueos sodmm
chlonde, dried cwver anhyd rons rmagnesmim malfate, filtered, and corcertrated. The msidue
vras parified by cobunn clromatograply GGilica gel, -2 %% methano ' ichlorormethane
gradient] to give the title conpoarnd (26 mg, 0.167 nonal, 30 % vield)
Exanple 235%
ethyrl 4-(2, 4 dithoropherorl)-24 e tlorle ath amood)- 10-me theel- 74 me thydsulfoend e thyd - 11 -
oxo-3,4,10, 11 tetralerdro-1H-1 4,1 Hriazad thenzo[ed, flamlene-S-carboxylate
To a suspersion of Exanple 23590 (77 mg, 0150 menol) and ethyl 2-oxoacetate (143
pL, 0.8 ol 50 %% solnbon in tohene] in tetralprdrofiimn (2 ml) at ambient temperatore
was added ttarmmIV) chlonde (1048 pL, 1.2 nonal, 1.0 M soltonin toliens) The
muhie was stred a ambiert ternperatire urder nibogen for 40 hours. The reacton mixhare

222



10

15

WO 2014/139324 PCT/CN2014/000258

vas parbhoned betareen water and ethyl acetate. The aqueons layer was extracted writh etlorl
acetate. The conbined crzanic layess werewashed with satarated aqueons sodmm
bicathonate and satirated aqieos sodmm chlonde, dned over anleedrons magnes nim sualfate,
ard filtered. The filtrate was corcentated and the residiewas puarified by colimn
chromatography (silica gel, 0-2 %% methanoldichlorommethare sradient] to gzive the fitle
corpound (46 mg, 0077 noval, 51 % vield). 'H HME (400 MH=, DMSO-450 8 12.33 (5,
1HL 5241 -221 (m, 1H),776(d, T=19H= 1H), 774 (5 1H)L 76411, 7= 2.4, 59 Hz, 1H],
7200dd, T=85,19Hze, 1H) 717 -7.04 (m, 2H), 624 (d, T=82H= 1H), 6725, 1H), 449
(d, IT=137Hg 1H), 4.33(d, T= 153.7H=, 1H), 334 (ddd, T= 1453 2.0, 54 H=, 1H), 355 (dq,
I=10% 71Hs= 1H), 365005, 3H), 32601, T=7.2 37He 2H), 287 (5, 3H), 1.151t,T="73
H=, 5H), 0860t J="71Hz=, 3H). M3 (ESI+] mwiz 5990 (M+H)".
Example 240
42, 4-dithoropherrr])-1 O-me thad- 74 e thorlo ooyl e tlne])-1 1-ceco-3.4, 10,1 1-tehahaad wo-
1H-1,4,10-mazadib ereo [od fam lene-5-cah o annd e
Exangple 240a
metlyl 402, 4-diflaorophererl)-1 OFmethod- - imetlerlna Mo Tine thoel -1 1-ceeo-35,4,10,1 1-
tettahymdo-1H- 1.4, 10-tmazadib ez [od flam lene- S-cath ceodate
Example 2064 (20 mg, 0.057 nonol) in methano] (20 ml) was added to [1,1°-
b s diplenylphosphine ferocens Hichloropallad prna 111013559 mez, 1871 prol) and
trethylarone (1043 p L, 0.075 rovol) mn a 50 mL pressurebottle. The nuxchire was
pressurized with cath on monceade (80 pe1), and strred 32 hours at 100 °C. The solvent wras
rentoved . The wacton ncbare was panfied by flash clromatosraple (0-5 %%
methanol:dichloromethane)) to provide awhite solid.
Exanple 240k
42, 4-dithworopheree])-1 O-re thod- 74 e thorlsu oree D e tlne])-1 1-ceeo-3,4,10,1 1-tehahaad wo-
1H-1 4, 10-mazdbenzoled flam lene - 5-caborlic a0id
& 250 ml ronrd-bottomed flask was charged with Exanple 2405 (0102 £, 0.210
mrtol], hthoam hydreeside (0050 2, 2105 mrmol], tebabyd rofiaran (3.00 mL), methancl (1.00
mL) ard water (1 00 mL) to zive acolorless solation The reacton nmwctarewras s ined at
athiert temperatare for 120 hours. The wacton nxhire was quenched with 1 HC1. The
reachon mixhite was fGltered, ard the solid was ansed withwater and dried m a &0 °C
vaomum oven overtght to provide the title compound as atan sold (0.0695 2, 66 2% vield ).
Ezxanple 240:
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42, 4-dithoropherre])-1 O-me thad- 74 e thorlon ooyl e tlog])-1 1-ceco-3,4,10,1 1-tehahaad wo-
1H-14,10-tazadib enzo[ecd flam lene- 5-cab ol chlonde
& 25 ml round-bottoened flask was charged with Example 2046 (00835 2, 0,159
murtol] and dichloromethans (1.371 mL) to zive atan suspers1on. Oxalyl dichlonde (0.018
ml, 0.209 rumol) and N H-dimethylfoermanide (1.007 pL, 0.014 nenol)were added. The
reachon mixhie was strred at ambient terperatire for 45 nomates. The salvert wras
rerroved, dichloromethane and tohiere wewe added, ard the solvert was evaporated . This wras
repeated S to provide a tansohd.
Exangple 2404
42, 4 dithoropherer])-1 O-rve thod- 74 e thorlsu Horeel e tloe])-1 1-ceee-3,4,1 0,1 1-tehahaad mo-
1H-1.4. 10-mazadibermo[od familene-S-cath o annd e
& 25 ml rourd -botbommed flask was charged with Example 2400 (0024 2, 0045
nutol) ard dichlorommethane (04685 ml) to give atan sohiton. A nenormmm hydoeade (0027
ml, 0695 numollwas added, ard the machon nchire was stored at anbient terpemtnie for
2hoars . The reacton noxbite was parbboned betareen dichlommethare and s atarated
aqueds sodmmchlonde. The orzaric layerwras dried over anhpdions masres nm sulfate,
filtered, and concentrated . The reaction mixbirewras parfied by reverse phase HFLC
(FPhenomenes Luna CH ) 5 pm 1004 AXTA cohinm (30mm s T5nm). 4 gradiert of
acetonitrile (40 and 0.1% taflomacete acid mnowraer (B was used, at a floar mite of 20
mlirun (OH0.5 mon 100%% 4, 0,570 nun livear gradient 10055 90 4, 7 0-100 nun 95 %% 4,
10.0-12.0 mm hrear gradiert 9510 % 4). Samples were igected in 1 5mL DRSO :methancl
(1:1% to provide a wiite solid (00010 z, 4 % wield). 'H HME (500 MHz, DMS O-45 § 1185
(s, 1H), 731 (mm, 1H), 771 (5, IH), 756 (5, 1HY, 7400(m, 1H), 736 (s, 1HL, 720 (m, 1H),
692 (m 1H), 66l (t,T=74H= 1HL, 630 (dd, T= 152,24 H=, 1H), 502(d,T= 167 H=,
1HY, 4.5 (m, 3H), 3.60(5, 6H), 3.01 (s, 6H). ME (ES+) mi=z 4991 (M+H)"
Example 241
442 A-difhaoropherelr M, 10-d nvethyd- - (metlyrlaal foreelime tlee])-1 1-coeo-5,4,10,1 1-
tetrahyrdro- 1H-1,4,1 O-iazad thermo [od  flamilens-Scarhoxanude
Example 241 was prepared acoording to the procedne used for the preparation of
Example 2404, sub st ting metlorlarnane for anetonnan hydreoide, to provide the title
cormpound as awhite solid (0.009]1 g, 38 % vield). '"H HME (500 MHz, DMS 045 a6 11 33
[, 1H), 7.9 0(q, T=46H=, 1H), 791(d, T=20H= 1H), 7.75(;,1H), 731 (d,T=20 Hz,
IHL 718d, =26 Hg IHL,655 (m, 1HL 654 (1, T=585,30H= 1HL 63 (1, T=245,

224



10

15

WO 2014/139324 PCT/CN2014/000258

58 Hz, 1H), 5.01(m, 1HY, 4.55 (m, 3HY, 361 (5, 3H), 299 (5, 53H), 262 (d,T= 45 Hz, 3H).
ME (ESI+) mi= 5131 (M+HY .
Example 242
442 4-dithiomwpheryl - M H 1 0-trire thoel- - (e thylaal foree T ene thoelr 1 1-ceeo-35,4,10,11 -
tetrabusdro-1H-1,4,1 O-tixzad thereo [od  flamilene -5 athoxanude
Example 242 was prepared according to the procedue used for the preparaton of
Example 2404, sub sttt M, M -dimethd amire for amrmormm hydiozad e, to provide the
title compound as a white solid (0.0078 g, 31 %% wield). 'H HME (500 MHz, DBMS Q-5 8
11.82 (5, 1H), 7.95(d,T=59He, 1H), 77504, T= 156 Hg 1H), 7128t = 35H=, 1H],
T21-T11(m, 2H), 711 - 692 (m, 1H), 672 (5, 1H), 6.58 (5, 1HL, 631 (5, 1H), 455 (dd, T=
161, 108 He, 1H), 466 -4.42(m, 2H), 4344, T= 16 5 H=, 1H), 3.63 (5, 4H), 238 (5, SH),
288105, 3H), 2725, 2H), 2225, 2H). ME (ES+) m'z 5270 (M+H)".
Exanple 243
H-[4-11 O-metheel- 74 metloela oyl method)- 11 -020-10,11 -dihyd i0-1 H-1,4, 10-
tazadib ermo [od flam len- 4 3H)-W)ewelobexyllace tarde
& ruxtare of Exanple 212 (0062 g, 0073 nonol) m direthylformarude (5 ml) wras
treated with N H-diisopropylethylanune (0062 ml, 0.356 nonol) and acetyl chlorde (0.0062
g, 0079 nonol) at arbiert termperabreurder argon The reacton mixhie was shred at
amhiert temperatare for 2 hons ard then parbbored betareen aqueos anerormum chloride
sohition and ethel acetate. The aqueoas layer was extacted 4 tives with additonal etleyrl
acetate and then extracted three times with dichloromethane. The combined crzamie layvers
vere dned over anhyd s magnes pan sulfate, filtered, and concentrated to affoed the title
corpoand (0017 g, 0.055 numal, 45 %6 vield). '"H NME (400 MHz, DMSO-408 1148 (5,
1HY 770 (5, 1H), 7.52 =746 (m, 1H), 740 =715 (m, 3H), 7125, 1H), 445 -4 358 (m, ZH),
422105, 2H), 388 =354 (m, 3.5H), 344 — 335 (m, 0.5H), 317 =303 (1, 0.5H), 290 - 228
[, SH), 283 -2 (m, 05H), 1.81 —1 44 (m, 5H), 1 30 (m, 4H), 1.06 —0.85 (m, ZH). M2
(EST+) miz 4533.1 (M+H)".
Example 244
10-metler]l- (] me thyl aalfony L ine thorl - 4-{ prod e 51 5,4 -d adordre- 1 H-1 4, 10-
triazadib ermo [od flamlen 1101 0H ) -one
Exanple 244a
E-methid-4 - 5[ metleyla o] bne thoel)-24 pyrd in-3-vlanano) phereel )y 1 -tosyl-1 H-
pymolold S-c]prmdin-7(EH Fone
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& sus pension of Exanple 5d (200 me, 0.412 nenol), 3-bromopyridine (65.1 mg,
0412 nenol), cespam cah onate (335 mg, 1060 nmemol), ard dieyelohesod(2 4 5'-
trisopropylb ipheryl-2-wWlphospline (ZE-phos) (395 me, 0052 mawol) in tohene (4 ml) and
fert-butanol (1 ml ] was parged with mttogen and then heated 1n Bictage Irnbator rmicioerave
over at 1507 C for 45 nomates . Water was added . The nmoctare was extracted writh ethorl
acetate (2. The conbired orzame layers weie washed with satirated aqueadns sodnm
chloride, dried over anhpdrons magnesmm slfate, and filtered . The filtrate was concentrated
and the residuewras purified by cobunn clvomatograplyr (s1lica gel, 0-8 %
methanolidichloromethane sradient) to zive the ttle componnd (74 me, 01532 mel, 31.2 %%
vield).

Exanple 244h
A-methyrl-4 - (54 metlyla it e thid)-2-(pyridin-3-Warmine pherel)-1 H-pyrrolo [2,5-
clpvridm-"NeH)-one

Example 2443 (55 mg, 0092 mmol] and Littmm lopdroccide monolordrate (2051 mg,
0489 newol) m dicecare (1.5 mb) and arater (05 ml] was shred at &0 °C for & hoass. The
mixhie was parbitored betereen water and etloy]l acetate. The aqueons layer was extracted
with ethyl acetate (3X). The combined crzame layers were was hed with satrated aqueons
sodmm chloride, dned over anlyrdrons magnesmim sulfate, filtered, ard corncertrated. The
residie was panfied by cobunn clvormatography (silica zel, 0-2 %% metharolidichloromethane
gradient] to zive the ttle compound (33 me, 0021 nonol, 25 %% vield) as an off=arkite sohd .

Exanple 2440
10-metler]- (] e thyd salfcend bnethed F4-{ prod e 3-v1F 5,4 -daderdre- 1 H-1 4, 10-
triazadib ermo [od flamlen 1101 0H ) -one

& sus pention of Example 2440 (27mg, 0.066 miol) and parafbrmaldehyde (1255
mg, 0661 mmoll in acetie amd (1 ml)wras strred at 75 °C for 1 5 hours. ficetie amd was
evaporated urnder wduced pressure and the residue was taken into dichloroenethare and
vwashed with 1 HaOH sohition. The aqueoas phase was back extracted writh
dichlommethane. The conbined orzame phases were dried ovrer anhyydrons magnesmm
mlfate and filtered. The filtrate was concerdrated and the msidue was parfied by colunm
chrormatography (silicazel, 08 %4 methanoldichloromethare sradient) to sive the ttle
corpoind [ 15 mg, 1055 nonol, 540 % vield) as awhite solid. 1H NME (500 MHz, DRSO-
g a 118805, 1H),794(d, T=18H=, 1H)L 772 d,T=259 Hz, 1H), 7.73dd, T=45 1.1
H= 1H), 76305, 1HY 747 0dd, T=20, 1.2He, 1H), 738 (d, T=20H= 2H),697(dd, T=
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25, 4.5H= 1H), 6.82 -676 (m, 1H),524(d, =145 He, 1H), 4.52(dd, T= 604, 26.1 H=,
3HY 3.55 (5, 3H), 3.01 (5, SH). MS ESI(+1421.1 (M+H)".
Example 245
44 S-chloropyridin-2-yl)- 1 - me therl- 74 e thadsa Hoepd e thyd -5, 4-dihoyd vo- 1H- 1.4, 10
tazadib ereofod flamilern- 1101 0H)-one
Exanple 245
424 S-chlompyrndin-2-w]aminn )-54 1 e thydsa ond e thyd 1 phe el - 6-met bl -1 tosyl-1 H-
pymolofz S-c]pymndm-7{6H Fore
Example 2453 was prepared according o the procedure used for the prepamtion of
Example 244a, substitating 2hrormo-S-chloropyridine for 3-hmomopridive to provide the
title compound
Exangple 2450
421 S-ehlaropyrdin-2-wlamne )-5-4  methylna Mo e thid) pheteel)-5-tme thoel-1 H-
pymolofz S-c]pyndm-7{6H Fore
Example 245 was prepared according to the procedure used for the preparation of
Example 244b, substititing example 245a for example 244a to provide the title corponnd
Exanple 2450
44 S-chloropyridin-2-y1)- 10 metkeel- 74 e thodsa Hoepd Jmethod -5, 4-dihod po- 1H- 1.4, 10
tiazadib eremo [od flamilen 111 0H)-one
Example 2450 was prepared according o the procedure used for the preparmtion of
Example 244c, substtibng exanple 245b for escanple 244b to provide the htle conponnd .
IH NME (400 MHz, DMEO-4;) a6 1638 - 1629 (m, 1H), 11.85 (5, 1H), 79504, 7= 259 He,
2HY 76 (5, 1H), 749 - 727 (m, 4H), 6190(d, T=853H=, 1H), 562, 7= 158H=, 1H),
4p2(d, J=135Hg 1H),4.51(d,T=1535H= 1H), 422 (d,T= 156 He, 1H), 3580, 3H],
301 (s, SH). MS (ESI+)miz455.1.
Exanple 245
4 1H-11d amal- 5-1)- 10-mmethey] -7 - methydsulfond) methyl)- 3, 4-d ibpedro- 1H-1,4,1 0-
triazadib eremo [od flamilen 111 0H ) -one
& rwxtare of Exanple 25354 (00528 g, 0,058 mumol) in dioxane (2 ml) & ambiert
tertperatire urder atzon was tieated with excess 41 HCl indicecane (7 ml). The reaction
mixchate was shred at amblert temperabare for 16 hoars and then quenched warith the sloar
addibon of satrated sodmmbicathonate sohibonunhl pH = 8. The nmchare was partiboned
betareen aquecus sodmmbicab onate sohibon and ethyl acetate. The aqaeons laverwras
extracted with ad ditional etlee] acetate. The conbined orzarie layers wee washed writh
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satarated aquecus sodmm chlonde, dried over antredrons magnesmam sulfate, fltered, and
corcertrated. The residue was panfied by revers e phase HFLC (0 18, CH;CHAarater (0.1 %%
TFAL 0100 % zradierd) to affoed the bitle conpoand as the bifhiomwacetate salt (0024 2,
0042 nenol, 43 % wield). 'H HME (400 MHz, DM O-4148 11,7 (s, 1H), 7.91 (5, 1H), 7.70
(s, 1H), 759 (s, 1H), 7.390dd, F=4035,79 Hg 3H),7.158(d, =90 Hz, 1H) 67204, 7=9.1
H= 1H), 65205 1HY 4.720(:,2H), 4.57 (5, 2H), 3.55(s, 3H), 3.530(bs, 1HY, 3.01 (5, 3H). MS
(EST+) mi= 4801 (M+H)".
Exanple 247
b ereyl-1 DFave thod- 74 e thor o o roel) e thee D) -3, 4-dihod w0-1 H-1,4, 10-
triazadib ermo [od flamlen 1101 0H ) -one
& ruxtare of Exanple 5£70.0515 g, 0.150 rnumol ) and bermaldehyde (00518 g, 0500
mrtol] in dichlowmethare (6 mlwas treated writh acetic ac1d (0.055 ml, 1 500 nenol). The
reachon mixhie was strred at &0 °C for 1 hoar then cooled to 07 C (ice bath)] ard teated
with s cdmam tiacetoesybh crohyd ride (00883 =, 0300 nonol). The reachon midi e wras
rerroved from 07 C icebath ard stred at anbient temperabare for 16 hours, The reaction
mixhie was querched by the sloar addiion of satirated sodmmbicarthonate sohition and then
exttacted tarice with dichloromethane. The combined orzanic laves werewras hed with
satarated aquecus sodmm chlornde, dried over anbeedrons magnesmm suliate, fltered, and
concertrated. The wsidue was panfied by recrys tallization from methancl and
dimethylmlfreride to afford the title conpoand (00145 z, 0053 nowal, 22 % yield). 'H HME
(S00 MH= DMSO-E046 11 8005, 1H), 77104, J=13 H=, 1H), 7.5 (5, 1H), 7.27 =716 (m,
THYL 693 0d, F=22Hs 1H), 4455, 2H), 4 25 (s, 2H), 4.050(5, 2H), 3655, 3H), 253 (5,
SH)L ME (ESl+ i miz434 1 (M+HY.
Example 242
10-metlyl-7-[(me thyrla Loyl ne el -4 4 prinadin- 5-1)-3,4-d ibgedro- 1H-1,4 10
tiazadib eremo [od flamilen 111 0H)-one
Exanple 245
B-rmethyl-4-(5-({ methodsualford )me thyl)- 2-(pymnnd in-5-ylanuno) pheryl)-1 H-prrola[2 3-
clpyrdm-NeH -one
& ruxtare of Exanple 54 (0.300 z, 0618 mrol), S4odopynmudine (0382 g, 1.853
murtoll cesmm cath onate (04035 2, 1 235 nenol), dimyelohe:orll 2 4,8 -tisopropd-[1,1'-
bipheryl] 2-vliphosphive (ZFPhosi(0.147 z, 0.309 romoll, and palladmm (I acetate (00355 g,
0.15 nonol) i tobierne (12 mL) ard fertbutancl (3 mliunder arzonwas heated in a sealed
tibe i1 a ncrowrave reactor at 180 7 C for 1 hoar. The wachon nuschire wx cooled to anbient
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tertperature and filtered theouzh filter paper. The wsulbng filbate was concentrated to rear
drvress and mied with ethanol (10 nil), dicecane (20 mil), and excess SN s od nun hyd roecide
sohation (10 mL). The eachon roxire was stred at anblent ternperatire for 1 honr and
then concentrated to 5 ml and parbhoned betareen s sarated arnonnom chlondes aqueons
solition ard etlorl acetate. The aqueons phase was extacted once o with ethyd acetate.
The combined orzamie layers wers was hed with s atirated aqueons sodnm chlonde, dred
over anlordrons magresmm sulfate filtered, ard concentrated . The residnearas purfied by
flash cobunn clromatos raply onsiica gel ehatine writh 5 %% metharol in dichlorormethane to
afiond the ttle compoand (0,066 g, 0161 mrol, 26 % weld).
Exanple 245h
10-methyl-7-[(methyrla oyl ne thyr -4 4 pranadin- 5-y1)-3,4-d ibgedro- 1H-1,4 1 0
tazadib ereofod flamilern- 1101 0H)-one

& ruwtare of Exanple 2482 (0040 z, 0098 nonal) and patatoermaldelnede (0015 2,
0458 nonol) i acete acid (10 mljunder arpon was strred at 75 *C for 2 hours. The reachon
mixhie was concentrated to asenn-solid ard panfied by wevese phase HFLC (C 15,
CH:CHArater (0.1 % TFAY, 0-100 %% gradiernt) and dried under vammm to afiord the title
cormpoand (00085 g, 0.015 numal, 15 % vield). "H HME (400 MHz, DMS O 8 11 59 (5,
1HY 831 (5, LH), 7.95 (5, 3H), 7.59 (5, 1H), 7.51 =7 46 (m, 1H), 7.40 —7.35 (m, 2H), 4.87
(s, 2H), 454 (5, 2H), 3.56 (5, 3HY 2.96 (5, 3H). M5 (ESI+) miz 4221 (M+H)" .

Example 249
1 O methyrl- 74 me thylma fonnd e thd )-4-(pyrdin- 2-Wmether])-3 4 -dihod i0-1H-1,4, 10-
tiazadib ermo [od flamilen 111 0H ) -one

& ruxtare of Exanple 5877208 meg, 0.6806 nonol), picolinaldehyde (0116 mL, 1 211
mrol) ard acetic acid (0.7 mL, 6.06 nonol) in dichlovormethane (12 mwl ) was heated under
refhix, for 2 hours. The reacton miduie was cooled to icefraterbath temperatore for 15
numtes amd then sodmm taceteciybomledride (257 me, 1 355 nonall was added to the
reachon mixire under arzon. The mixhamwe was strred o 0°C for 15 mimtes, alloared to
wrarm sloarly to ambiert temperatire over 2 howrs, and then stirred at ambient ternperatare for
16 hours, The pH of the ncbare was adjusted to pH = &7 by the addibon of satarated
aqueds hicathonate sohition, and the mixhire was then extracted with dichlorormethane, The
orzame layers wem combined, dried cver anhydrons magnesmim salfate, filter, and
concertrated. The residue was tritarated with methaol ard dimetloyrlsalfo:ade, and the
resulting s olid was collected and dned to provide the title compound (102 me, 41 %% veld ).
'H MME (500 MHz, DMSO-4,048 11,50 (hs, 1H), 548 (ddd, 7= 4.5 1.5, 09 Hz, 1H), 7.72
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(d, f=1%9H= 1H), 764 (44,7 = 7.6, LEHz, 1H), 756 (5, 1H], 729 -7.15(m, 4H), 7054,
J=25H= 1H), 4.45-43539 (m, 4H), 4 .13 (s, 2H), 365(5, 3H), 292 (5, 3H). (ESI+)mi=
4351 (M+HY".
Example 250
10-methyl-7-([ methydsulfonyd)me thod )-4- prrd amn-3-WAmetheel)- 3 4-d bgedro- 1 H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one
Example 250 was prepared according to the procednre used for the preparaton of
Example 4%, mbsttntng pynd azane-S-carh aldelyrde for peohinaldehyde to provide the ttle
compound. 'H HME (400 MHz, DMSCO-dg18 11,82 (bs, 1H), 908(dd, 7= 4.7, 1.8 He, 1H),
73304, F= 1% Hg 1H), 762 - 7.51 (m, 3HY, 730 =713 (m, ZH), 7054, F= 28 Hg, 1H),
456105, 2H), 4450(s, 2H), 4.15(5, 2H), 5365 (5, 3H), 252 (5, 3H). (ESI+ 1 miz 4354 (M+H)".
Example 251
(5142, 4-dif oo pherrell 1 O-method- [ (methyla Mo lime tloe]) -3 2-ccopyridin- 10ZH -
Wimethyl)3,4-dibpedro-1H-1,4 1 O-tamad henzafed, flazilen-1 1{ 1 0H 1ore
Preparatory clural SFC separatom of the product fiom Example 252 (002M 2l ona
WHELE-D 5.5 cobarm. (21 x 250 nom, 5 nieron cohamn, ehiting writh 50 %% metharnol m
supercntical COs at 70 mLimn for 20 nmumites) afforded the fifle conpoard as the first ehated
pealk. The sterecchenustywas randomly assizred to thos first ehated peal: (2.6 me, 84 %%
recovery). 1H NME (5300 MHz, DRME0-4;18 11.90 (bs, 1H), 78904, T=20H=, 1HL 7.74 (5,
1HY 764 - 772 (m, 1H), 7453(ddd, T=589, 67,21 Hz, 1H),7.21(dd, =282 2.0H=, 1H),
700-711 (m, 2H), 682 - 689 (m, 2H), 687 (5, 1H),646(4d,T=21,13 Hz, 1H), 6.00 (4,
I=ap,14H= 1H), 5.5300dd, =291, 5.6 H=e, 1H), 437 - 4 .55 (m, SH), 3655, SH), 3.44 -
354 (m, 1H), 2.95(5, 3H). M3 (ESI+)1mf=565.1 (M+H)+.
Example 252
(EF44 2 4-difh crophenyll 10-metlyl- -1 methylsulfomd imethy T 3-(02-0xopyridin-1 (2H)-
Wimethyl) 3, 4-dibeedro-1H-1,4.1 O-tamad henzaed, flamilen-1 10 1 0H 1one
Preparatory clural SFC separatom of the product fiom Example 252 (002M 2l ona
WHELE D 5.5 cohanm. (21 x 250 non, 5 noeron cohamn, ebibing with 30 % netharnol m
supercntical COy at 70 mLhnm for 20 mimates) fforded the ttle compoard as the second
ehited peal. The sterecchemistyaras mndomly assizned to this second ehited peal (7.9 me,
T weovery). 1H MME (500 MHz, DIME0-dg)a 11.20(hs, 1H), 7689 (d, T= 20 H=, 1H),
T340s, 1H), 7AE(d, T=65He, 1H), 743 (ddd, T=22, 67, 21 He, 1H)Y, 721 (dd, T=8.2,
20 Hg, 1H), 7.00- 711 (m, 2H), 622 -6 22 (m, 2H), 6.67(s, 1H),646(d, =21 Hz, 1H),
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60001, T=65 13H= IH),550(dd, T=91,56Hz 1H), 435 -4.55 (m, SH), 3565, 3H),
344 -35]1 (m, 1H), 2.95 (5, 3H). ME (ES I+) vz 5635.1 (M+H)+.
Example 253
10-methy]l- 74 e thyds oyl ) me thod )-4-0 5-(rafhaoome thyl ) prridin-2-y1)-3 4 -dihad wo-1 H-
L4 10-tazad thenmo[ed flamilen-1 1( 1 0H J-one
Exanple 2532
B-methyl- 4 5[ methylm ool methy])-2-({ 3 nfloorome thyd ) pymdin- 2- ) anina) phere L
1-tosyl- 1H-pymrolo [45-c Jpynd e W 6H )-one
Example 2072 (0.16 z, 0.533 nenol), 25 wio-Sibfhoomethyl ) prrdine (0112 2,
0425 nenol), diacetcerpalladnam (0012 g, 0083 munoll, dicyelohesorll2' 4' 8 -tis opmoperl-
[1,1'bipheryl}F 2-yliphosplone (0.079 g, 0.165 nenol) and cesmm cathonate (0215 z, 0.66
ol vwere conb ined 1n a 20-mL noecrosrave vial and sparged with mabogen for 30 norates.
T this were added mbrogen-sparzed anbyd ronas tobiene (2.4 mL) ard tert-batano]l (06 ml
The reacton mixhie was heated at 105 °C overmglt, then cooled to anbient tertperatire and
parbtored betareen etleel acetate and water, The orzarne layer was was hed withbane,
treated wwrith 3-mercaptopropyl-finctionalized silica gel for 20 nirmites, dxed over anhad ious
maghes nirn sulfate, filtered flrough aphig of Celite ard concenbated. The mwsidaewas
purified by flash cluomatography (silica gel, 25-100 %% etbye] acetate in dichlowmethare, then
5-15% methawnl in dichloroenethane] to give 0077 2 (37745) of the titls conpoand and
00245 gz (16%) of Example 2530
Exanple 253
B-methyl- 4 5[ methel ool me thye])-2-(( 3 nflorome thy T pymdin- 2- ) anina) phere L
1H-pymralo [2,53-clpyridin A 6H )-one
& ruxtare of Exanple 255a (0,077 g, 0122 nonol) in tetrahyd rofiaran (1.5 mL] wras
treated writh tetrabutrlanononnim fhacrde (0.022 z, 0.107 nencl), heated at 50 °C for 50
nummtes amd then at 607 C for ore hour. Ttowas then strred at ambient ternperatire cvermight.
Addihonal tettabutylarenonmom fhacide (00028 z, 0107 nonol]was added and heating wras
cortrmed at &0 C for 3 hours. The reachon mixhie was concentrated to drrmess, tatarated
vwith ethyl acetate and then dried ina vaomm oven at W *C to zive 005 = (95355 of the ttle
corpoand.
Exanple 2535
10-methyl- 74 methyds ongd) e thod )-4-05-(rfhaomome thyl ) prridin-2-¢1)-3 4 -dihoad -1 H-
L4 10-tazad thenmo[ed flamilen-1 1( 1 0H J-one
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Tao a 5wl nucrosrave vial equipped with a magnetic st ar were added Exangple
255h (D025 g, 0.052 nunol), paraformald ehyed e (0008 g, 0,207 munol), and acetie amd (1.2
mL]. The vial was capped ard heated at 75 C for45 nomtes . Addibonal paraformaldeboade
(0005 g, 0207 nenol) was added and heating was contimed for 1 hour at 7552, The
reachon mixhite was then concentrated. The msidue was dissobved 1n acetorutrale (3 ml) and
vwater (075 ml), treated writh sodmm acetate (0045 7, 0518 nonol) and heated o S0°C forl
hoar. The reaction mixirewas cooled to armbient temperatare, parihoned betareen etlyl
aretate and water, washed with brire, dried over anlyrdrons magnesmm s lfate, filtered and
concertrated. The residue was purified by flash cloomatos rmplee (silica gel, 0-8 %% methanol
in dichommethane) to give 0028 g (105 %4 of the tifle compoard. 'H NME (400 MHz,
DMS0-3:1611.91 (s, 1 H), 835305, L H), 79505, 1 H), 767 (s, 1 H), 762(d, =765 Hg 1
Hi744(m 2H), 73405, 1 HL 8290, 1 H), 58535, L Hy 484 (m, 1 H), 453 (m, 1 HY,
4350(d, =1435H= 1 H), 3.528 (5, 3H), 302 (5, 3H). MS (ES+)mfi=422.1 (M+H)"
Exanple 24
4 2Hfhcro pynd e 4wl 10-metlerl- 7 methyeloalforge ] ne thoel ) 3.4 -d ibgrdro- 1H-1 4, 10-
tazadib erzofed flamilen- 1101 0H)-one
Exanple 254a
& ruwhare of Example 207a00.145 £, 0.3 nonol), 4-bromeo-2-fhowpyndive (0069 2,
0390 nenol), 24 dimrelohesgrlphos plune)-2, 4, 6" -bnsopropylb ipherre] (0072 2, 0.150 mmcl ],
palldmrm(I) acetate (0017 g, 0075 nunel), ard cesmam cathonate (0244 2, 0750 nunol) n
tohiene (3 ml) ard tert-tntanol (0730 mL)was heated at 160 °C for 1 hoar, Two more
denbcal mirs were corducted, and the conbired wacton nuxtares wer parbhoned betareen
water and ethy] acetate. The aqueons laver was extracted with additional ethyl acetate several
tirnes. The conbined orzame layers wem washed with satarated aqueoss sodmm chlonde,
dred over anlyrdious magres nun sulfate, filtered, and concentrated . The residue wras purified
by flshelromatograply onsilica zel ebitng with 100:10:1 ethyl acetatefimethancl/NH,OH
to afford 0.14 g (36%) of the ttle compound.
Exangple 254h
4 2Hfhcro pynd e 4wl 10-metlerl- 7 methyeloalforge ] ne thoel ) 3.4 -d ibgrdro- 1H-1 4, 10-
tazadib erzofed flamilen- 1101 0H)-one
A rchare of Exanple 25420013 £z, 0.305 nurol) and paraformaldelode (0027 2,
0214 nonol) in acetic acid (6 ml) was heated at 75 °C ford hoars. The solvent wras
evaporated, ard the residue was panfied by reverse phase preparative HEFLC (C 18,
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CH.CHArater (0.1 % tnflaoroacetc acid), O-100% zradient) © affoed the tifle coxpound as
triflomacetic acid salt (0085, 0.154 nenel, 50.5 % weld). 'H HME (400 MHz, DMS O-di)
alls (s 1H), 79604, 5= 19 He 1HY 76504, 5= 17.7Hg, 2H), 7.55 - 7.534 (m, 4H), 527
(d, S=1853H= 1H), 454(d, 7= 136H= 1H), 460 -4 46 (m, 2H), 357 (s, 3H), 301 (5,
SH)L ME (EEl+ 1 mizd38 2 [M + HT.
Exanple 255
10-methd-4-((] -metleyl- 1H-pria=ol-3-¢limetley])- 2 [ methydsulfond e thd)-3,4-diboedro-
1H-1,4,104nazadih eremofed flamlen 110 10H) -one
Example 255was prepared according to the procedute used for the preparaton of
Example 243 mbstititing 1-methyl-1 H-pyrazole-3-cathald elorde for picolinaldehyade, and
the residue was werystallized from dichlommethane, to provide the title conpoand. 'H
HME (400 MH=, DMS Ced g 6 1175 (hs, 1H), 768204, F=2.0Hsz, 1H), 754 — 7458 (m, 2H),
T290d, F=82 Hg, 1H), 75044, J=82,20Hg, 1H), 7.15 - 657 (m, 1H), 59604, 7= 21
H= 1H), 443 (bs, 2H), 4.25 -4 04 (m, 4H), 3.75 (5, 2H), 363 (5, 3H), 2.92 (5, 3H). (ESI+)
miz438. 1 (M+H)".
Example 255
44 B-rethoe ypyrid ire 2-v1)- 10-methyl-7 -] me thylsulfomd e thyl)-5,4-dibyedro- 1H-1,4 1 0-
triazadib ereo [od flamilen 1101 0H)-one
Exanple 256a
- 2 B-me thozorpyrd e 2-vllarine - 5[ (metloelan Mool e thee] ) phenod ) -8-me thod- 1 -tosyl-
1H-pyvalo [2,53-clpyrdin- X 6H )-one
Example 2072 (0.243 z, 0.5 nenol), 25 mmo-G-methosgrpyndine (0,182 £, 1 nenel),
diacetorypallad num (0023 g, 0.125 nunol), dicyclohexyl( 2, 4' &' -bisopropyl-[1,1 ~b iphereyl}
2-7liphospline (0.12 £, 0.25 nonol), and cesmm cathonate (0.325 2, 1 nmmollwere conbined
i a S-mL micwowerave wal, Anhbydrons tobiere (4 ml) and tert-butanol (1 mlerere added.
The vialwras capped ard the nochirewas heated at 160 °C for 1 hoarin a Bictaze nuciowrave
reactor. The machon michire was filtered throagh a frtted firmel to wemove the palladnm
solids . The filbate was parbboned betareen ethyyl acetate ard water. The orzanic layeraras
vwashed with satirated aqueos sodmam chloride, beated with 3-memwaptopioprl-
finctonalized silica zel for 20 normtes, dned over ambredrons magnes mm sulfate, filtered
thiouzh a phagz of Celite, and concertrated. The residuewas purified by flash
chromatography (silica gel, 0-100 ethid acetate 1m dichlorommethare, then 510 %% methanol
i ethyl acetate) to give 015 z (51%%) of the title componnd and 0008 z (3¥%) of Exanple
258h.
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Exanple 2550
4424 B-methogrpyrdin-2-yl) anona)-5- methylsulfonyd e thyl) phererl) -G ane thyel- 1H-
pymnlofd Sclpyrndin NEH Fore
& nuxtare of Exanple 258a (0,122 £, 0206 nonol) and tetrabu tlanmmormm fluonde
(0102 z, 0412 nonal) in tetrabuydrofiaran (3.5 ml] was heated at 60 *C for 50 nurmtes and
then concentrated. The s 1duewras purified by flash cliomatography (silica el 0-20 %%
methano] i dichloromethane) axd titaration i dichloroenethane to give 0077 z (71 %) of
the title conpoind. 4 porbon of thos material was then conbired with a porbon of the
deprotected material chtared i Exanple 2552 (0155 £ total) and purified by reverse phase
HPLC (185, acetorutrilefarater (0.1% trifhicroacetie acid), 5-70%) to provide 0071 g (450
recovery) of the fitle componnd as the tiflacroacetic acxd salt.
Exanple 2560
44 e theer yprrid it 2-7)- 10-methy]-7- [ e thydsulfomod e thyd)-5,4-di boedro- 1TH- 1,4 1 0
triazadib eremo [od flamilen 111 0H)-one
& rwxtare of Exanple 2580 (0.043 g, 0,077 runol) and parattrmaldehyde (0005 g,
0.155 nonol) were conbired ina S-ml microarave vial, The vial was capped and the
mixcate was sparged with mtmogen for 30 normates. To this was added mbogensparged acetic
acid (3 ml). The resulting mixhie was strmed at arbiert ternperaiire for 4 hons, The
reachHon mixhite was then quenched with methanol and concentrated to drmess keeping the
bath ternperatare beloar 307 C. The residuewas punfied by reverse phase HPLC [C1E,
aretorutrlaerater (0.1 %% tafhicroacetic acid’], 575 0] 4o provade 0019 z (43%5) of the title
compound as the trifhiomacetic acid salt. 'H HME (400 MHz, DMSO-d06 11.85(d, & 185
H= 1 H) 793 0d,/=1.55H=, 1 H), 764 (5,1 H), 7.44 (m, 1 H), 7.39 (m, 1 H), 731 (d,
J=244 He 1 H, 71710 =793 He, 1 H), 5004, =765 He 1 H), 57804, =155 He, 1
Hi, 55804 /=793H= | H, 4 820(m, 1 H), 4 52(m, 1 H), 42204, =1526H= 1 H), 3.4 (5,
3H), 358005, 3H)YL, 29%(m SH). ME (ES+ ) mi=451 .1 (M+H)"
Exanple 257
42 2 divethy]l- 3 morpholine propyel) 1 Ohmethod- 7-(ime tleelaad oy Tine thorl 5.4 -d 1bordro-
1H-1,4.104nazadih ereofed flamlen 110 10H) -one
Example 257a
A2 2-d imethyd- 3-mearpholinapropyllaning )-5- (e thlm o e thyd iphe el -6-
metlyl- 1H-prrrolo [2 50 Jpyndin W 6H )-one
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& ruvtare of Exanple 54 (77 mg, 0.159 mol) and 2 2-dimetlyl-3-
morphobinopmopanal (0058 mL, 0317 nonol) was staved in dichloroenethare (5ml). To thos
mixe was added acetic acid (0045 mL, 07593 mmol). The msulting parhial ;s pension was
heated wrder reflux for 1.5 hoar, The reacton mixdnrewras cooled in anicefaraterbath for 15
rmitntes and then sodmnm tacetorybombordride (106 me, 0.478 nomol) was added to the
mixhite under arzon. The mixhite was shred at 07 C for 1 5 normates and then alloared to
wrarm sloarly to ambiert temperatire over 1 hor, The nmchae was then shmed at anbent
tertperabure for 16 hoars. Satirted aqueons sodmmbicabonate sobibonaras added
follrared by addibon of satirated aqueous aruronmim chlonde and water. The nwchare wras
extracted with dichlommethane and the lavers separated. The crzanic laverwras dred over
anhydrons magnesmm salfate, filtered, and concerntrated to provide the title componnd.

Exangple 257h
{22 2-dumethyl- 3-morpholinapao pyl)amine )-54 (e thyda o e thod ) pherer L 6-
methyl- 1H-pyrrrolo[25-c Jpyndin- X 6H )-one

Example 2572 (130 mg, 0.203 nonol) was diss olved m diozxane (2 ml) ard ethanolid
mL). To this mixtire was added 5M aqueois sodmm hydosdde sohition (5 ml) and the
mixchate was shred at amblert temperatire ford hoars. The nwxbire was concentrated to
approcimately 1035 of the vwohire ard then parbitoned betereen s ahirated aqueos anumormm
chloride ard ethyl acetate. The crzanic layer was dried over anlordrons masnesmm salfate,
filtered, and concentrated. The residuevwras titirated with a noxhame of ethyl ether ard ethyl
acetate, filtered, and dried, to provide the title conpoand.

Exanple 257
42 Hdiethy]- S-morpholivo propyel) 1 OFmethyd- (e tleelnalfory Time thorl 5 4 -d 1berdyo-
1H-1,4.10-4nazadih ermofed flamlen 110 10H) -one

& ruxtare of Exanple 2570 (38 mg, 0077 mumol) and paraformaldehyde (12,5 me,
0411 noenol) in tetahyd iofiaran (10 ml) was stred at avbient terperatire. To resulting
sspersionwas added 1M solahon of tarmm tetrachloride (0022 ml ). The reachon mixhie
vras shrred for 24 hours at anbient tenperabire ard then added to a nchae of satarated
aqieds sodmmbicathonate ard ethyl acetate. The crzaric layverwras separated ard the
aqieds layer extracted with etheel acetate. The combined orzanic lavers were dried cver
anloyrdroas magnesmm sulfate, filtered, and concertrated. The residue was panfled by flash
chiomatograply (s1lica el 2 %% methanol/dichlommethane] to provide the title compound
(108 meg, 28 % viald). 'H NME (400 MHz, DMSO-d,06 11.750hs, 1H), 7653 (d, F= 21 Hz,
1HY 751 (5, 1H), 738 (d, F=22H= 1H), 724(dd, F= 82 20Hz 1H), 71004, F= 25 He,
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1HY, 4.42 (5, 2H), 4.15 (5, 2H), 3.635 (5, 3H), 3.537 (m, 4H), 2.91 (5, 3H), 213 (bs, 4H), 1.58
(bs, 2H), 063 (5, 8HY. (ESI+) miz 492 2 (M+H)".
Example 258
44 S-fhuorwpynnndi e 2-y1)- 10-methyl- - me thylsulfomd e thyl)-5,4-dibyedro- 1H-1,4 1 0
tazadib ereofod flamilern- 1101 0H)-one
Exanple 2582
4 2 St horopyrinnd - 2-vllarine - 5[ (metloelan Mool e thee]) phend ) -8-me thal - 1-tosyl -
1H-pyamralo [2,53-clpyrd e X 6H )-one
Example 2072 (0.243 z, 0.5 nenol), 25 mio-5-th croppromdine (0177 2, 1 nonol),
diacetorypallad num (0023 g, 0.125 nunol ], dicyclohexyl( 2, 4' &' -bisopropyl-[1,1 ~b ipherel}
2-7liphospline (0.12 £, 0.25 nonol), and cesmm cathonate (0.325 2, 1 nmmollwere conbined
in a S-mL micwoerave vial and s parged with mtrogen for 30 numites . & mbrogensparged
sohition of anhyd rons tobiene (52 mil) and tert-butanol (0.8 ml1wras added. The weachon
mixhie was heated at 110 °C for 3 hoas, cooled to ambient ternperature, and filtered throazh
a fiitted fanrel to renove the palladmm sohds. The filtrate was pattoned betaresn etlorl
aretate and water. The orzanic layer was was hed with satirated aqueous sodnm chloride,
treated with 3-mercaptoproprl-finchonalized silica gel for 20 nurmites , dned over anhyd ious
magnes nrn sulfate, filtered theoagh a phaz of Celite, ard concertrated. The residue wras
titarated with methancl, fltered, and dried ina vaomm oven at 07 C to zive 0215074 )
of the title componand.
Exanple 255
424 S oroprmmmdin-2- vl anona)-5- methylsulfonyd e thyl) phereel)-6-me thyel- L1H-
pymolalz S-c]pymndin-76H Fore
A ruxtare of Example 258200215 z, 0.37 munol) in tetralopd ofiizan (15 ml ) wras
treated writh tetrsbutyrlanononmim fhacrde (0.145 g, 0.554 nonol) ard stved at 80 °C for 1
hoar ard 40 mimtes. The reachon mivhie was cooled to anbiert tenperatie and
concertrated. The concerntrate was shirmed 1 dichloromethane and the solid was callected
by filbation ard dried na vaommoven at W "C 1o zive 0082 z (43 %5 of the title
corpoand.
Ezxanple 258
44 S-fhuorwpynnod irv 2- 311 10-methyl- - me thylsulfomd e thyl)-5,4-dibyedro- 1H-1,4 1 0-
tazadib ereofod flamilern- 1101 0H)-one
& ruxtare of Exanple 2580 (0.059 £, 0.137 rumol) and paratormaldelyde (0016 g,
0542 nonol) were conbined ina S-ml nocrowrave vial, The vialwas capped and sparzed
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with mtrogen for 30 rmrmates . Mibogen-s parged acetie acid (5 ml)was added ard the
e was heated at 75 *C for 3 hoars and 40 mumtes. The reachon muchie was
cotcertrated to drmes s, shirmed inwater and teated with s odpim acetate unhlbasic. The
resuling mihite was heated at 50 °C for 2 hours and then cooled to ambient tamperatare.
The solidwas collected by filbation, ansed with 300 ml ofwrater and dned in avamium
oven at 0 *C overmight. The solid was then shirried i etlor] acetate, shred for ] honrand
filtered. To thus solid (004 2, 0021 nenol) mmethanol (0025 ml) was added hydogen
chloride soliton (4 M m 1 4-dioxane) (0.3 ml, 1 nunol). The remline nwcbore wras stored
at anbient tenperatie for 3 mimtes. The sold was collected by filbaton ard drned ma
vaomm even at 700 o give 00354 (534%5) of the tifle conpound as the HC1salt. 'H HME
(400 MH=, DMSOdg)6 118704, /=214 He, 1 HY, 831 (5,2H), 75854, /=1.553Hz, 1 H),
7005, 1 HL, 7537 (m, 2 H), 730 (d, =244 H=, 1 H), 57004, =1556H= 1 H), 4 80 (m, 1
H1L,44%(m 1 H),434(d, =1556H= 1 HL, 358 (5,3 H), 301 (5, 3H). MS (ESI+)mi=
4401 (M+HY".
Example 259
10-methyl-7-[(methyrla liory ]l ine thyr -4 4 pranodin-d-y1)-3,4-d ibgedro- 1H-1,4 1 0
tazadib ereofod flamilern- 1101 0H)-one
Exanmple 2552
&-methyl-d - 5[ metlylaa Mol e thoel) -2 pyrimnd ine 4 wlanano) phend F 1-tosd- 1H-
pymolofz S-c]pymndm-7{6H Fore
Example 2072 (0.243 z, 0.5 mumol), 4-b mmopynmidine (0.159 2, 1 nomal ],

diacetorypallad num (0023 g, 0.125 nunol), dicyclohexydl( 2, 4' &' -bisopropyl-[1,1' b ipheryl}
2-7liphosplune (0.12 z, 0.25 nonol), and cesmm cathonate (0325 2, 1 smollweres conbined
in a S-mL micwoerave vial and s parged with mtrogen for 30 numites . & mbrogensparged
sohition of anhyd rons tobiene (52 mil) and tert-butanol (0.8 ml1was added. The reachon
mixhie was heated at 110°C for 16.5 hoas, cooled to ambiert termperatore and filtered
thuouzh a fitted fanrel to remove the palladpam solids. The filtratewas parbborned betaresn
ethyl acetate and water, The crzanic laversaras washed with satirated agqueons sodmm
chloride, tieated writh S-mercaptopropyl-finctonalized silica zel fior 20 mimites, dred cver
anlordrons magnesmm saliate, filtered tlwouzh a phag of Celite, and concentrated . The
residue was purfled by flash clromatog raphy (silica gel, 20 40 100 %% of 2 5:1 mudame of
ethyl acetatelethanol in heptanes) to provide animpare nochare. The material was subjected
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to a second flash cliomatography (silicazel, 45 to 50 % of 2 3:1 miinre of etlyrl
acetatelethano] in heptares) to provide 0042 = (15 %) of the title conponnd.
Exanple 2550
&-methyl-4- (- methylsulfond ime thyd)- 2 (pyrinnd m-4-ylanwina) pheryl -1 H-pyarolo 2 5-
clpyidm-"NoH1-one
& ruwtare of Example 2522 (0.042 =, 0.075 nonol) in tetrahyd rofiaran (2 ml ) wras
treated warith tetrdutylanononmm fhioride (002 2, 0075 nunol) and heated at &0 °C for 45
mumtes. Addibonal tebabutylanononnom fhcrde (0002 g, 0075 nunol) was added and
heatng was contirued for another 1 25 hours. The reacton ndure was cooled to ambient
tertperahire, concertrated, and shirred in etlerl acetate. The solid was collected by filtation
and then purifled by wwverse phase HFLC (C18, acetorutnleforater (0.1 %% triflomacetic
arid), 50 %] to provide 0059 £ (99 %) of the title commpound.
Exanple 255
10-metlyl-7-[(me thyrla Moy rne thorl -4 4 pronadin-4-41)-3,4-d iboedro- 1TH-1,4 10
tiazadib ermo [od flamilen 111 0H ) -one
Ta a 5ml nucrosrave vial equipped with a magnetic shithar were added Exanple
25580 (0.059 g, 0.075 numol), paraformaldeloede (0011 g, 0,375 mmol) and acetic acid (1.3
mL). The wial was capped ard heated at 757 C for40 nomites . The weachon noctire wras
concertrated. The residue was dissolved inacetcrutile (3 ml) and water (0075 ml) and
treated writh sodmm acetatenrtl basic. The mslhing noxbare was heated at 50°C forore
hoar ard then cocled to ambient tenperatire. The reacton nmxhire was parbboned betareen
ethyl acetate and water, washed with satarated aqueous s odnam chloride, dned over
anbredrons magnesiam sulfate, filtered, ard concertrated. The residue was panfied b
reverse phase HPLC (C18, acetomtrleferater (0.1 %% tifhicroacetic acid), 10080 23] 1o
provide 0.004 (9 %) of the fitle conpoind as the trifliomacetic acid salt. 'H HME (S0
MH= DMS0-d516 11.87 (d, =061 Hz, 1 HL, 224 (m, 2 H), 7582 (5,1 H), 76005, 1 HY, 7.35
[, 3H)L, 6600t =4753H=, 1 HY 5730d, =1556He 1 H),4 800(m, 1 H),44%(4d, /=1543
H= 1HL 430 0d,/=1526H= 1 H),358(5, 3HL 3.01 (5, 3H). M3 (ESI+) miz 422.1
(M+HY .
Example 260
- 2-[34 d nrethylann o) propoy b ereylF 10-metleel- 7- [ methylaalfory T rne thr] -5 4-
dilprdra-1H-1,4, 104nazadib erema [od famlen- 1101 OH)-one
Exanple la
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4(2-([ (3 d mmethylarmo proposcybenzyl) anima)-5- ([ methylsulfomnsd e thyl ) phere])-5-
metlyl- 1-tosyl- 1H-prvolo[2 3 cJpynd in- W 6H ) -ome
& nuxtare of Exanple 54 (106 mg, 0218 noncl) and 243
(dinethylanuno)propoxy b erzaldahyde (0.067 mL, 03514 nonol)was stmwed in
dichlomwethane (5 mL). To this roxbare was added acetic acid (0062 mL, 1 091 roncl). The
resulting parbal suspensionwas heated urder wefher for 1 5 hour. The weachon nochare wras
cooled 1n an 1cefaraterb ath for 15 muimtes ard then sodmm tiacetoxrbomwlednde (146 me,
0A55 nonol) was added to the nmcbare under arzon The nmcbare was strred at 0°C for 15
numtes and then allowred towrarm slowrly to ambient temperatare over 1 hoor, The mixhie
vwas then s tirted at anbient tenperatire for 16 hoars. 5 atrated aqueons sodmmbicathonate
soltionwras added folloared by s atarated aquecus sodpom cathonate and water, The noctare
was extracted with dichlommethane and the layers separmted. The crgamie layeraras dried
over anlordrons magresmm mlfate, filtered, and concentated. The wsiduewras parfied by
flash chiormatography (silicazel, 4 — 10 %% methanol m dichlowomethane) to provide the title
corpoand.
Exangple 2600
A 2-((2-(3-{d imethylanino ) propo yibenzyd ) anuna)-5-([ me thylsulfond e thyd ) pherer])-6-
methyl- 1H-prrrolo[2 5-c Jpyndin W 6H )-one
Example 2602 (101 mg, 0.149 noncl)] was dissolved indioxane (5 ml). To thus
mixhie was added S aqueons sodnim loedrocide sobibon (5 ml ) and the midie wras
strred at 207 C ford hoars. The nmchare was parbbioned betareen satirated aquecns
anurormmm chlonde amd ethyl acetate. The orzare layer waos dred over anhdious
magnes tarn sulfate, filtered, and concentrated. The residuewas parified by flash
chiomatography (s1lica gzel, 10 %% methanol in dichlorommethane) to provide the title
corponnd.
Exanple 250
4-(2-134 dnrethylann o) propoy b eyl 10-metlyl- 7-( methylaalfory T rne thor] -5 4-
dilprdro-1H-1,4, 104nazadib ermo [od famlen- 1101 OH)-one
& rwxtare of Exanple 2606 (43 mg, 0.022 nunol) and paratormaldehyde (10 me,
0329 nonol) in tettahyd rofiaran (10 mL) was stred at ambient terperatire. To resulting
suspersionwras added 1M solibon of ttarmim tetrachloride (066 ml]). The reachon mixhie
was stirved for 24 hours at anbient tenperabire and then added o a rwctare of satirated
aquedis sodmmbicathonate and ethyl acetate. The crganic larerwras separated and the
aqieds layer extracted writh etleel acetate. The combined orzanic lavers were dred cver
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anbredrons magnesmam sulfate, fltered, ard corncertrated. The residue was panfied by
reverse phase HFLC (C12, CHC MAsrater (0.1 %% mfhioroacetic amad), 0-100 %% s1adient] 1o
affod the title compound (16.5 me, 38 %4) as the tifhoroacetic acid salt. 'H NME (400
MHz DMSO-048 11 8305, 1H), 2.41 (s, 1H), 77405, 1H), 757 (5, 1H), 725 =-7.15(m,
3HYL 711 d, F=73He IH),706(d, F=27 Hg, 1H), 69504, /= 82He, 1H, 68831, .=
74 Hz, 1H), 4 .44 (5, JH), 42505, 2H), 41205, 2H), 4000t J= 59 H=, 2H), 357 (5, 3H),
3lafdt F=97 53H= 2H), 224 (;,3H), 277 (A, F=45H= 6H), 205(dq, = 115,52
H= 2H). (ESI+)mi=5351 (M+H)".
Example 261
24 10-mwethyrl- - methybulfond)me theelF 11 -020- 10,1 1-dihyd yo- 1H-1,4.1 0
tmazadiberma [od flamilen-403H FvlF 2-pheryrlacetoritnle
& ruxtare of Exanple 5£757 7 mg, 0.168 nonol), berzaldehyde (19 6 me 0185
mrol], ard sodnum cyaride (9.3 mg, 0155 mol] mn methanol (2 ml) was heated to 60 °C
over 30 mimtes . Acete anid (048] nil, 2.40 nunol)was added, and the parbal suspersion
vas heated at &0 "C for 18 hoars. To the cooled reachon miirewas added water (10 mL)
and the resulting precipitate collected by filtrabon  The precipitate was purified by weverse
phase HFLC (iC 18, CH:CHAarater (0.1 %% trifhiomwacetic acid), 0-100 %6 gradient] to afford the
title componnd (20 me, 26 %5, 'H NME (400 MHz, 90°C, DMS Q-4 6 11.55 (5, 1H), 7.76
(d, f=20H= 1H) 754 (s, 1H), 731 (4,7 = 127 He, TH), 65504, F= 2. 7H=, 1H), 564 (5,
1HL 4434, 7= 16H= 2H), 4125, 2H), 364 (5, 3H), 2828 (5, 3H). (ESI+1m/=453.1
(M+HY.
Exanple 262
Z2HT 1 O e thod- P-((metlerla oy Timethorl - 1 1-0000- 10,11 -d1bepdre-1H-1 4,10
i azad henm [od flamilen-4(3H Fylmetlyliphence vl acetarmide
Exanple 252
22-(0 2 B-metlyr]l- T -ooo- 1-tos wl-8, 7 -dibeedro- | H-pyolo[2 5] prridin-d 1) -4 -
(e thyls Momyd Jmethyd ) pherryl) amuno Jme theel phenocorJacetannd e
& ruxtare of Exanple 54 (280 mg, 0535 nonmol) and 24 2-formylphenoeoracetannd e
(20 me, 0448 nonol)was sired mdichlomethane (7 ml). To this noschare was added acetic
arid (0128 ml, 2252 nunol). The resulting parbal maspension was heated at80°C for 2.5
hoas. The reaction mixbivewas cooled in an iceferater bath for 15 nirmtes and then sodmm
tacetor v oralod nd e (299 mg, 1.3 nenol) was added to the nocbare under argon The
midate was shred 2 0°C for 15 mumites and then alloared to warm sloarly to ammbient
tertperabure over 1 hour. The nmhare was then strred at ambient terperatie for 16 hours.
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Satmimated aqueous sodmmbicathonate solihonaras added folloared by addibion of wrater.
The nxbiie was extracted with dichloromethane and the layers separated. The orzarme layer
was dried over anlyedrons nagresmm salfate, filkered and concerntrated. The residue wras
parfied by flash chomatosraphy (silica gel, 1 =3 %% methanol in dichloromethane] to
provide the ttle compoind.
Exanple 2620
2 B-methy]- F-oeeo-8, T-dibhypdro- 1H-pyrolo[2, 3] pynd -4 7114 -
([ zme thorls ey lme thyl i p herryl) amuno Jme theel phenocorJacetannd e
Example 2622 (170 mg, 0.262 nonol) was dissolved m diosxane (10 mL). To ths
mixhie was added 5 aqueos sodmm Joedroccide sobition (3 ml) and the mizhie wras
shred at 20 °C for & hours. The nchare was parbboned betareen satitated aguecus
armmormar chlobde and ethyl acetate. The orgarne layer was dred cwer anbhod wons
magnes prn sulfate, filtered, and concentrated to provide the itle conponrd .
Exanple 2520
Z2HT 1 O e thod- (e tlerla Moy imethorl - 1 1-coeo- 10,11 -dadopdre-1H-1 4,10
tazad henm[od flamlen-43H Fylmetlyliphenceylacetaride
& ruxtare of Exanple 26620 (42 mg, 0092 mumol) and paratormaldehyde (12 me,
0358 noenol) in tetrabhyd rofiaran (10 mL) was stred at ambiert tenpemtire. To the resulting
ALspersionwas added a 1M sohiton of titanmm tetrachloride (0079 mL)L The weacton
mixhie was stred for 18 howrs at ambient tenperatire ard then added to a noctare of
satarated aquecus sodmmbicath onate ard etheel acetate. The orparie laverwras separted and
the aqueons layer extracted writh etley]l acetate, The combined orzanic lavers were dried cver
anbredrons magnesiam sulfate, filtered, ard concertrated. The residue was panfied b
reverse phase HPLC (C18, CHC Masrater (0.1 %% tfhacroacetic acid), 0270 %% sradient) to
afford the tifle compound (3.4 me, 704 "H HME (400 MHz, DMSO-4, 8 11.51 (5, 1H), 7.73
(s, 1H), 75205, 1H), 721 (5, 2HY 71601, J=79H= 1H), 7.12 —626(m, 4H), 6834, f=
23 Hg, 1H), 681 (t, =74 He, 1H), 441 (4, /= 56H= 4H), 4.22 (5, 2H), 4.17 (5, 2H), 3.65
(s, 3H), 289 (s, 3H). (ESI+) miz 2072 (M+H)".
Exanple 263
42, 4 dithworopherer])-1 O-rve thod- 74 e thorlsu Horeel e tloe])-1 1-ceee-3,4, 10,1 1-tehahaad mo-
1H-1 4.10-mazadibenzocd. flamilene-2-c athoxrlhc acid
The preparation of Exanple 265 was deserbed in Exampls 2092, 'H NME (500
MH= DMSO0-406 15321 (5, 1 H), 1244 (5,1 H), 75504, /=1 22H= 1 H),7.71 (s, 1 H), 728
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(dd, =224, 155H= 1H), 7.10({m, 1 H),7.01 (d, =795 Hz, 1 H),6 55 (#, =254, 244 H=,
1H), 6.8201d, /=223 5895 He 1 H), 5.00(s, 2H), 445 (5, 2H), 363 (5, 3H), 296 (5,3 H).
ME (ESI+) miz 30001 (M+HY'.
Example 264
1 O me thod- 74 e thorlsu o roel e tloel)-4 4 24 prridin-2 v e thoe b enepd)- 5, 4-dihoad vo- 1H-
L4 10-tazmd thenma[ecd flamalen-1 10 1 0H J-one
Exanple Hda
E-methyl-4-( 5-((methylmlfory ] methylF 2-((2-(pymdin- 2 dmethocor b ereyllanina) pherl)-
1-tosyl- 1H-pymrolo [45-c Jpynd e W 6H )-one
& ruxtare of Exanple 54 (724 meg, 0.149 numol) and 2-(pyndin-2-
vinethoxybenzaldelyrde (0.027 ml, 0.124 myol]was stred indichloroethare (5 mL). To
this nwxtare was added acetic amd (0036 ml, 0621 nonol). The resuling parbal suspersion
was heated at B0°C for2.5 hoar. The reacton nuxhirewras cooled in an iceferater bath for 15
murmtes amd then sodmm tacetoxrhomwloedride (23 me, 0373 mmmol)was added to the
mixhire under arzon. The miiite was stred at 07 C for 15 nmmates and then alloared to
vwrarm sloerly to ambiert temperatire over 1 hor, The nictae was then stirred at anbient
terperature for 12 hoars. 5 atimted aqueoss sodmmbicathonate solbonwras added
folloared by the addibon ofwrater. The nochire was exbacted with dichloromethane and the
layers separated. The crzanic layerwras dried over anhydrons magnesmm salfate, fltered,
and concentrated . The wsidue was purified by flash chiormatography (silicagel 1 — 2%
methano] in dichloromethane ) to provide the title conpoand .
Exanple 264h
f-methyl-4-( 5-((methylmlforylmethy ]k 2-((2-(pymdin- Z-dmethozor b ereyllamina) phereel)-
1H-pymralo [2,5-clpyridine X 6H )-one
Example 264a (90 mg, 01532 mwol)was dissolved mndiccare (8 ml). To thos
mixhie was added S aqueos sodnim lodrosride sobibon (2 ml) and the mithie wras
strred at 857 C ford hours. The nmchare was parbboned betereen satirated agquecns
anrormmm chlonde amd ethyl acetate. The orzarme layer wao drned over anhpdions
magnes pun sulfate, filtered, and concentrated to provide the itle conpoard .
Ezxanple 2540
1 e thod- 74 e thorls o roe e thye 1) -4 24 prridin-2-v e thoewih ened)- 5, 4-dihaad vo- 1H-
L4 10-tazad thenmo[ed flamilen-1 1( 1 0H J-one
& ruxtare of Exanple 264b (44 mg, 0023 runol) and paratormaldehyde (10 me,
0335 nonol) in tetahyd rofiaran (10 ml) was stred at ambiernt tenperatire. To resulting
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Aspersionwas added a 1M sohbon of bitanmm tetrachloride (067 mL). The weachon
mixhie was stred for ¥ houws at anbient tenpertire ard then added to ampdure of
samirated aqueons sodmmbicathonate and etleel acetate. The orparme layervwras sepatated and
the agqueoas laver extracted with etlor]l acetate. The combined oxgarme lavers were dried cver
antordrons magnesmm suliate, filtered, and corcermtrated. The residue was panfled by
reverse phase HFLC (C18, CHC Whsrater (0.1 %% tifhicroacetic anid), 0-100 %% s1adiert] 1o
afford the tifle componnd (197 me, 4450 "H NME (500 MHz, DMS 04308 11 5704, 7=
29 Hg 1H), 26853044, /= 50,18 Hg, 1H), 75804, . =27, 1.7 He, 1H), 7774, /= 20 He,
1THY, 753 (s, 1H), 7.50 =757 (m, 2H), 728 -7 12 (m, 5H), 701 (4, 7= 2.2 He, 1H), 557 (L,
J="15H= 1H), 52005, 2H), 446 (5, 2H), 43534 (5, 2HY, 4.51 (5, 2H), 362 (5, 3H), 2.5 (5,
SH). (ESI+) mi= 541 .1 (M+H)".

Example 265

(I etllaa Mornel) 1 0-methid-4- 1-pherorlethy] -5, 4 -d 1bpedro- 1H-1 4, 10-
triazadib eremo [od flamilen 111 0H)-one
Exangple 255
(2 omo-d-lethylsu oned)-H - 1-pheryletlylaniline
& ruxtare of Exanple Zh (661 mg, 2476 nomol), (K)-1-pheryle thananune (526 mg,

4 340 nenol), and H-ethylN-sopropylpropan-2-amire (1.12 ml, 6 420 nonol) in
dimethylsulfceride (12 ml) was heated at 100 °C for 16 hoars. The mpduie was conled tao
ambiert temperaure and parbboned betareen s atarated aqueons armmormim chlonde and
ethyl acetate. The orpare layer was dned over arhyad roas magnesoam sulfate, filtered, and
concertrated. The residue was purified by flash cloomatog rmply (silica gel, 2 %% ethanol and
& %5 ethyl acetate in heptane’) to provide the ttle corpoind .

Exanple 2650
[EJ-4- 5-(ethadsalfond )-2-( - pherrletiol) amino ) phenyd)-6-methd- 1 -tosyl 1 H-pymolal2 5-

clpvridm-"NeH)-one
& ruxtare of Exanple 265a (320 mg, 0.26% muol), Exanple 1£7558 mg, 1.30 nonal),

cesmam fhonde (528 mg, 3450 nurnol) and tetalis{tpherdphosphine ipallad na(00 (100
mg, 0087 nunol)was sparzed with arzon for 15 nomates folloared by the addibon of a
degassed dimethosgrethare [ 20 ml) and methanol (10 mL ) nure. The eacton mxore
vwas heated at 85 °C for 2.5 hoars. The noxiarewas cooled to ambient temperatore and
parbbored betareen satarated aqueons sodmm chlonde and ethyl acetate. The oxgarie layer
was dried over anbprdrons magresmm salfate, filtered, ard concentrated © provide the ttls

corpoand.
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Exanple 2550
(E-4-( S (e thydsulforyd)-2- ([ 1-pherrlethy]armnn  pherge |- S-methyl- 1H- pymnla[2.5-
clpyrd m-"X6H l-ore
Example 2653 (10 mg, 0262 nunol)was dissolved in dioxane (20 ml). To this
mixde was added S aqueoas sodnm bpdroeride sobibon (5 ml) and the mbdure was
strred at 85 °C ford hoars. The nmrhare was partiboned betereen satirated agquecns
anrormmm chlonde mmd ethyl acetate. The orzare layer was dred over anhpdions
magnes pun sulfate, filtered, and concentrated. The residuewas purified by flash
chiomatography (silicazel 1 - 2% metharol m dichloromethane) to provide the title
corpoand.
Exangple 2654
(FF I etlylaa Moyl 1 0-methid-4- 1-phererlethy] 5,4 -4 1bgedro- 1H-1 4, 10-
tiazadib eremo [od flamilen 111 0H)-one
A nwvtore of Exanple 2650 (140 mg, 0.32] mnol) and paraformaldelode (359 me,
1 255 nonol) i tetrahyd rofiaran (10 ml) was strred at arvbiernt ternperatare. To resulting
suspersionwas added 1M solition of ftarmm tetrachloride (2.57 ml). The reacton mixhime
vras stirved ford hoars at anbiert terperatire and then added to a nochare of s aharated
aqieos sodmmbicathonate ard ethyl acetate. The crganic layerwras separated ard the
aqieds layer extracted writh etleel acetate. The combined orzanic lavers were dred cver
anbredrons magnesmam sulfate, fltered, ard corncertrated. The residue was panfied by
recrystallization fom methanol ard dimetlyrsulfozade to provide the title componnd (102 me,
76 %) 'HHME (400 MHz, 90°C, DMS Q-5 11.50 (5, 1H), .09 (4, 7= 23 Hz, 1H), 7.64
(s, 1H), 760(dd, S= 83 22He 1H), 741(d, J= 83 Hg 1H), 7.28 — 712 (m, SHY, 6.91 (5,
1HY 438 (q, F=6.7THz, 1H), 425 -4.01 (m, 2H), 367 (s, 3H), 3.28(q, /= 7.4 Hz, 2H],
12210d, F=68 Hg, 3H), 1160t F= 73 Hg, SH). (ES+ ) m'z 4480 (M+H)"
Exanple 266
1O e thod-4-{ prodine 271 - prvolidin-1 -wlsa Horeel)-3, 4-dihod wo-1 H- 1,4 5,10
tetraazadib ermofed flamilen 111 0H ) -one
Exangple 256a
Jhromo-2-chlomw-5-(pyrrolid i 1-1 sulfoned ipyrdine
Shomo-6-chloopyradine-S3-m oyl chlonde (4.7 £, 16.2 nool) in dichlorormethane
(A0 mL] at 0 C was treated drop-wisewrith prrobdive (2.7 ml, 53235 roncol) and s tved for
20 nornates at 0°C . The wcebathwras ramored and stirmng was contmed at ammbiant
tertperature for 45 nomites. The reacton mixhire was concertrated, shirried moerater and
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filtered. The solid was then shurned mn diethyl ether ard filtered to zive 4.66 2 (58 %) of the
title cornpound.
Exanple 266k
To a rxchare of Example 268a(1 £, 3.1 nenol) and prrdin-2-anune (035 2, 3.8
mrol) in dimethyl salfoeade (10 wil) was added sodnuam hydnds (0,25 2, 5.2 nonol). The
mihie was stred at ambiert ternperabare for 1.5 hoas and then o 50°C for ] haar, The
reachon miie was cooled to artbiert temperatare and waterwas added to mduce
precipitaion. The solid was collected by Sliration, rinsed with additonal wrater and dred by
palling aw thuouzh The sold was then shanted mm diethy] ether, stirved for 1 hour, and
filtered . The diethyl ether filtrate was corcentrated . Both the solid as well as the residue
fiom the concertrationwere panfied imdividually b v flas h clromatosraply (silica gel, 5 to &l
%o ethyl acetate 1m heptanes 1 and then combired to give 0785 z (67 2] of the ttle corpoind.
Exanple 2560
E-rethyd-4-( 2 prd in-2- vl )-54 prro lidin- 1yl oood ipes din-3-1)-1 -4osvl-1 H-
pymolofz S-c]pymndm-7{6H Fore
Example 266b (0066 g, 0173 nmumol), Exanple 1£70.064 2, 0.15 nunol],
trasi dib ereylideneacetone Jdipall al no 0 (0.004 £, 4.5 pmel]), 1,3,5,7tetramethyd-5-pheryl-
24 A-toxa-B-phosphaad arantare (0.004 2, 0015 renol) and sodmm cathonate (0088 2,
0545 nonol) were combined amd sparged with nitrogen for 30 normtes . To this were added
mibogen-s parged 1 4-dicsane (0.2 mL) ard water (0.2 ml). The machon pmcborewras stined
at 80 *C for 4 honns ard then pabbored bebaresn ethyl acetate and water. The orgarme layer
vras washed with satarated aqueos sodmm chlonde, treated with S-mercaptopropyl-
finctonalized silica zel for 20 normtes, dned over ambredrons magnes mm sulfate, filtered
thiouzh a phagz of Celite, and concertrated. The residuewas purified by flash
chiomatography (silicagel, O to 100 % etloe]l acetate in heptanes) to prowde 0049 2 (54 %)
of the title compoand.
Exanple 2664
B-e thorl-d 4 24 pradin-2-vlanuno)- 5-(prrohd ine 1-ylalfo el ipyridin-5-7)-1 H-prrvala [2,3-
clpyrdm-NeH -one
& ruxtare of Exanple 2660 (0.047 z, 0078 nonol) in 1,4-dicecare (0,75 ml) amd
ethanol (0,25 ml ) was treated with sodnim hydwozade sohbon (4 M aqueons 01 ml, 0.4
mrtol] and heated at &0 °C for 30 rumites. The reaction nuicarw was cooled to avb lent
terrperature and rentalized with ledrochlorie acid sohibon (2 M aqueoss). The maulins
muhie was parbitoned betareen ethyl acetate and wrater, wras hed writh s atrated aqueons
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sodmm chloride, dried over anhydrons magnesmm ;alfate, fltered, mnd concertrated. The
residue was purified by weverse phase HFLC (15, acetorutnlefarater (0.1 %% tafhomacetic
acid), 2020 %) to provide 0.04 z (52 %) of the title compond as the tafhicroacetic amd salt.
Exanple 258
1O rrethod-4-( prrdine 271 V- prrrolidin-1 2wl Horeel)-5 4-dihod wo-1 H- 1,45, 10
tetraazadib ermofed flamilen 111 0H )-one

Tao a 5wl nucrosrave vial equipped with a magnetic st ar were added Exangple
2684 (0.051 g, 0.055 nunol), paraformald elorde (0002 g, 0,275 novol) and acehie acid (1
mL). The vial was capped ard heated at 07 C for 45 nmmates . Addibonal pardfonmaldeln-de
(0008 2, 0275 nonol) was added and heating was contimed at 80 C for 20 normates .
Additonal paratormaldelode (0016 =, 0,55 o]l was azain added and heabng wras
cortirmied overmght at 80 °C. The reachon midute was concentrated and then talenup in
acetonitrile (3 ml). Satimted sodmmbicath onate sohitionwras added to achisre pH = 10.
Water (0.5 mL ) was added to provide a homogereons solobon The mpdurewras heated at S0
"2 orermight. The mwacton nmcbare was cooled to antbient tenperatare, dihted witharater (5
mL) and neutralized writh led iochlone acid sohition (2 M aqueoas). The layers were
sepatated. The aqueous laverwas extracted with ethyy]l acetate. The crgame layers were
corbined and concentrated. The msiduewas pirified by reverse phase HPLC [C1E,
aretornittlefarater (0.1 %% tfhickoacetc a0id], 15-20 %) to prowde 0007 £ (21 %4) of the ttle
compaind as the trifliomacetic acid salt. "H HME (500 MHz, DMSO-4,16 11.97 (4, &1.83
H=1H) 875 0d,/=2.14He, 1 H), 8.62(d, ~=2.14 Hg, 1 H), 8.0%(dd, /=504, 1.07 H=, 1 H),
79205, 1 HL, 746 (m, 1 H), 734 (d, =275H=, 1 H) 67544, /=671, 543 Hz, 1 H), 657
(d, =254 He 1 H), 51505, 2H), 364 (5,3 H), 3531 (m, 4 H), 1.74 (m, 4 H). LCME mi=
48321,

Exanple 267
(5 1-7-(ethylm lfond)-1 0-methyl-4 4 1 -phervrle thoe])-3,4-dihyd -1 H-1 4, 10-
tiazadib ermo [od flamilen 111 0H ) -one

Example 257 was prepared according to the procedute used for the preparation of
Example 255, mbsttiting (5 - 1-phenylethanamine for (F)- 1-phenylethanarmine to provide
the tifle compound. 'H HME (400 MHz, 90 C, DMSO-d5) 41152 (s, 1HL 8090, 7= 2.2
H= 1H), 76505, 1HY 7600dd, F=24, 22H= 1H), 741 d, f=24 He, 1H), 723 -712(m,
5HL 691 d, Ff=26H= 1H),438(q, F= 68 Hg, 1H), 4 22 - 401 (m, 2HY 367 (5, 3HY,
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3290(q, f=74 Hz, 2H), 3195, 2H), 1.2(d, S =66 H=, 3H), 1.16 (1, = 7.5 H=, 3H).
(EST+) miz 44230 (M+H)".
Example 288
(Fl-metley] 3-i4-(2,4-dif oo pheryll 1 O-methd-7-[methey b Hory Thnethyrl)- 1 1-ceco-
34,10,11-tettahyd ;-1 H-1.4, 10-tazadib ereo [ed flamlen-3-vlipopanoate
The product fiom Example 22 was puarified by chural chiomatography on a Cloralpak
OJ-H colinm (2] x 250 numn, 5 noeron) ehiting with a 7:13 nochare of methanolicarbon
diceride. Frachons of the fiustebited enanbomerwere collected and concertrated. The
conpoand isolated was randomly @ sigred as the (F) enatiomer. 'H MME (500 MHsz,
DMSO-506 11 .91 (s, 1H), 7.850d, J=1.5H= 1H), 70 (5, 1H), 724 (dd, F=82,1.7Hz,
1HY 713 (5, 1H), 711 =706 (m, 1H), 6.99(d, F= 8.2 H=, 1H), 6.97 —6.85 (m, 2H), 504 (1,
J=16H= 1H), 4.57 -4 42 (m, 2H), 3.64 (5, 3H), 3555, 3H), 295 (5, 3H), 246 -236(m,
2H1 19 —1.850m, 1H), 1.59 -1 428 (m, 1H) (ES+ ) mi= 542 (M+H)".
Example 269
& Fethyl 344024 difncrophenyl)- 10-metle]- 74 methylm ol e thyd - 11-0m0-
34.10,11-tettahyd io-1H-1.4, 10-tnazadib ermo [od flamlen- 3 ylipopanoate
The product fiom Example 52 was parifled by chiral chiomatography on a C loralpak
OJ-H cohinm (2] x 250 nun, 5 noeron) ehiting with a 7:13 nochare of methanolicarbon
diceride. Frachomws of the second ehited enanticaner wete collected and concentrated . The
corpomd is alated was randomly assigred as the (5 enartiomer. 'H HME (400 MHz,
DMESO-E046 11 8905, 1H), 78504, J=16H= 1H), 763 (5, 1H), 724 (dd, F=22,1.7Hz
1HY 712 (s, 1H), 711 =708 (m, 1H), 6.99(d, /= 8.2 H=, 1H), 6.3 —6.24 (m, 2H), 505,
J="16H= 1H), 4.57 -4 40 (m, ZH), 3.64 (5, 3H), 3555, 3H), 295 (5, 3H), 246 -237 (m,
2H1 157 =184 (m, 1H), 1.60 =1 47 (m, 1H). (EST+)mi= 542 (M+H".
Example 2770
4-(2, 4 dithoophe el 1 -method-2-( 1-methid- 1H-pyramol-4-14)- T-(metlyrloal foreel)y- 5,4 -
dilprdro-1H-1,4, 104nazadib erma [od famlen- 1101 OH)-one
Exanple 20a
4b mmo-Z-1odo-T-methor oy 1-tosvl -1 H-pywaolo[2 5 Jpyridine
To a sohtion of whutyd lithoom (2.5 B, 36 mL, 20 noenol in tetralpedrofiamn) in
antordroas tetrahydmfimn (200 mllwas added dusopropylanane (7.33 g, 724 nenol)
droparise at =70 °C ard then the reachon mixhite was stred a -0 °C 40 -30 °C for 45
rmirntes. To the sohition of Example 10250 2, @0 3 nomal) i anhod 1ons tetralordrofiimn
(400 il ) wras added the ab ove lithmm dis opropylannd e s chition dioparise at - A0°C and then
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sired for 1.5 hons. Then the sohiion of 10dine (35,2 £, 139 ol mn anleedrons
tetralrrdrofiaran (300 ml ) was added dioparise to the 2bove nmscbare at - A0°C, The wacton
mixe was shrned at - °C for ancther 3 hoars and poared into aqueons Mags o0 sobihon.
The suspensionwas filtered and the filter cake wras was hed with dichlommethane and then
dred to give the fitle corpoand (20, 37 4 nencl, 65 4 %o veld) as wlite sohd.
Exanple 2Wh
4-bromo-2-1odo-14osyl-1 H-pywrolo [2,3-cpyrdin N aH -ore
To the reachon mudure of Example 270a (15 g, 29.6 nunol) ard sodnum wodide (707
g, 473 nurnol) mn acetoeutiale (300 mL) was added chlombumetleylalane (588 mL, 46.0
nuol) dioparise at woom terperatire. The reacton noxhire was stirred at 1oom temperatire
for 1 hour, Water (0,266 mil, 14.7% nenol) was alded droperise to the reacton mchire amd
the reacton muodarewas shrred at&s “C ford hoas . After cooling to room temperatare, the
reachon mixhie was fltered to zive crude product, whichwras then re-dissolved
dichlomethare. The solid was filtered off and the filtratewas concertrated under weduced
pressure to give ttle compoard (11 z, 22.31 noneol, 75 %% vield) o wrhite sohid.
Ezxanple 270:
4-h iomo-2-1od o-B-me thyl- 1-tosyl- 1 H-prolo[2 5] prndin-7(6H 1-ore
To asohiton of Exanple 277h indimethylfoemanude (517 ml)was added sodmm
hdnde (0532 2, 1345 nenol) in porhons at0 *C, ard the nichore was stmwed for 30 numtes,
follorared by the dropearise addibon of iodomethane (0,839 mL, 1345 mmol). The emling
mixhie was stred a room ternperabare overnuglt. The weachon noxbire was quenched writh
satarated aquecs armormm chlonde sohition. The resulbng suspersionwras filtered and the
filter cake wras dissolved indichlommethare, dred over anbodrons sodnm sulfate, filtered,
ard concentrated urder reduced pressuze. The residue was washed with ethyl acetate and
then dried to affoed the tifle compound (5 g, 3.55 nonol, 35 %46 yield).
Exangle 2704
4-bromo-a-metlyl-2-[1 -metleyl- 1H-prrazol-4 71} 1 4osvl-1 H-pyarolo [2,5-c]pyrdin- 7 5H -
ore
& rwxtare of Exanple 200 (0431 g, 025nmnol), 1-metheyl-4-(4 4,5 5-tetramethor]-
1 5, 2-diozeab crolan-2-¢1)-1 H-pyramole (0,177 g, 0.850 mmnol),
trasi dib erylideneacetone]dipallad pmd 00 (0 019 g, 0021 moumol), 1.5,5,7-tetramethyl-2-
rhewrl-2 4 A-toxa-2- phosphaadamartare (0025 2, 0085 nenol), and sodmm cath onate
(0135, 1275 nonal) indioxane (5 ml) and water (1 25 mL] was shred at 50 °C for 3
hoas . The noxtare was concentrated to dryness and exhacted writh etloe] acetate (20 ml).
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The filbate was concentrated and the residue panfied by silica zel flash clvomatosraplye
[petrolenm ether! etlee]l acetate 1:1-0:1) to zive the ttle compoard (0353 g, 0887 nunol, 82
% wield).
Exanple 270
E-methd-24 l-methyd-1 H-pyramol-4-11-4-14,4, 5, Stetrammethyd- 1,3 2-diow abomwlan- 2- 1 1-
tosvl- 1 H-pyrmolo[2 3-c]pyrdin-T(6H)-one
& ruvtare of Exanple 2704 (0.5 2, 1.054 mmol], 4,444,555, 5-octamethyl -2 2'-
byl 5 23-diosxab crolane) (0,550 g, 1 301 nonel), [1,1'-
bs{diphenylphosphiro ferocens Hichloropallad nd11) (0079 z, 0.1 08 nenol), and
potass tarm acetate (0180 z, 1626 mimol)in 1,4-dioxane (5 ml) was stred at 100°C for 1a
hoass . The nchare was filtered ard concentrated. The wsidue was pinfied by silica zel flash
chiomatography (petoleanm ether! ethyd acetate 1:1-0:11 to gwe the ffle corapouand (0.5 2,
0395 nenol, 355 %yield).
Example 270f
Zhromo-M-( 24 dith croplenyl)-4-(methylaal foreellarhive
& ruxtare of 2-brommo-4-{ e therla loeryl) anilive (0.8 g, 320 nomol), 24-difhcro-1-
1odobenzene (0,762 g, 3.20 nunol), tis{dib erzyliderne acetone d ipallad nun0 (0 146 g, 0.160
nuroll, X-phos (278 2, 4 20 o), ard ces e carbonate (0,104 z, 0.320 ol 1,4-
dicerare (10 ml) was stred at 100 °C for 16 hours. The mivtare was filtered and the filtrate
vras concentrated to dryness . The wsiduewas washed with petroleum etherf etloyl acetate 1:1
to the title conpoand (09 g, 2,425 mawol, 78 %% weld).
Exanple 2Wz
4422, 4+ diforopheryl) anone -5 methylsulfomed) pherer])-6-1me thyl- 2-(1 - e thyel- 1H-
pyrazol-d-pli-1tosyl-1 H-pyrolo [2,53-cJpyrdin K 6H ) one
& ruxtare of Exanple 2706 [150mg, 0.295 nunol), Example 20107 mg, 0.295
nurol), tis(d henzylid ereace tone dipallad mr0) (5.75 me, 7 38 wmol), potssmm
phosphate, dibasic (77 mg, 0443 nmowol), and 1,35 7tetramethyl-S-pleryl- 2 4,610 a-5-
phosphaadamantare (862 mg, 0.030 rumol) m 14-diccane (12 mL) and water (3.00 ml) was
stirred at 807 C for 3 hoars. The midhire was concentrated to dryness and extracted warith etlorl
aretate [0 ml). The filtate was corcentrated and the residue was parified by flash
chromatography (silica gel, petoleum ether’ ethyd acetate 1:1-0:1) to provide the fitle
corpoind [ 150 mg, 0.158 rmmol, 536 %% yiald ).
Example 27000
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4422, & diforophery]) anone -5 methylsalfomnd ) phe el )-6-1me thorl- 2-(1 -me theel- 1H-
pyrazold-vl)-1 H-pyrrolo 2, 3-clpyridin- "N 6H 1-ore
To a solnton of Exanple 20z (S0me, 0075 nonol) in 1 4-dicecane (10 mL) was
added sodmm hdmeade (50 me, 1 250 nomol) and water (2 ml). The mixhime was strred at
20 °C for 5 hms. The nochore was admsted to pH Sbhyw 1M HCL and then extracted with ethyl
acetate. The orzanic phase was dried over anlordrons satarated sodmm sulfate, fltered, and
corcerntrated to give the crude product (50 me, 0041 nonol, 547 %% vield) as ayelloar solid,
which was used in the nextstep without finther panficabion.
Exanple 270
42, 4+ dithwomwphe ey 1 Fvethyd-2-( 1-methyd- 1H-pyramol-4-1)- T-(metlyrlsal foreely 35,4 -
dityrdro-1H-1,4, 10-tnazadib ereo [od £am e 1101 OH)-one
To a sohtion of Exanple 2Wh (100, 0.196 mrol] in tetraloedrofivran (5 mL] wras
added parafoemaldelnede (555 mg, 0196 memol) and TaCL, (0022 ml, 019 nowsl) at 0°C,
and the nmxhare was strred at arbient ternperatare for 3 hous. The ncbarewras dihated wath
vwater (10 ml) ard etlorl acetate (10 L), [tws then extacted with ethy] acetate thiee times.
The comthined crzamic laverwras dred over anbeedrons sodnim salfate and then concentrated,
and the residuewras purified by reverse phase prepatative HPLC (C18, CH:CHAarater (0.1 %%
tfhomwacetic acid), 0-100 %% gradient] to afford the tifle compound (25me, 0047 nunol,
23,594 % yield). 'H NME (400 MHz, DMSO-d4) 8 12,12 (5, LH), 826 (s, 1H), 8.15 (s, 1H),
7210(d, T= 145 Hg, 2H), 7. 0(d,T=84H=, 1H), 735-56.91 (m, 4H), 4 355, 2H), 3.0,
3HY, 388 (5, 3H), 331 (5, SH). MS (ESI+) mfz 5220 [M + H]".
Example 271
4-(dchlorophenyl)- 10-metlerl-24 1 -metlyl-1 H-pyrasol-d- v IF (e thoydsulfonyd)- 5,4 diboad vo-
1H-1,4.10-4nazadih ermofed flamlen 110 10H) -one
Example 271a
Zbroano-N-(4-chlorophenyd)-4-(me thyela Horelamlive
& ruxtare of 2-bromno-4-{ me thylaa oyl ) arline (0.2 2, 3.20 rumol), 1 -chloro-4-
1odobenzene (0.763 g, 3.20 nunol), tas(dib enzy idere acetone ipallad nam (0293 2, 0.5320
nutoll, cesmam cab onate (0052 2, 0180 nonol) and Zatphos (278 g, 4,580 nemol) wras
stirred at 90 C for 18 hours under mtrogen The weacton nixtire cooled to ardbient
terperature and was filtered and the filtated wras concertrated. The residue wras washed
with petioleum etherfethyl acetate (3:1] 1o provide the fitle commpound (082, 1.5996 noancol,
62,4 % weld).
Exangple 271h
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- 2-[[4-chloropheryl)amn)-54 methykulfonyd I phe el ) -6 -methoy]l- 241 -methoyl- 1H-prrramal -
41t 1-tosdl- 1 H-pyrmwlo[2 3 Jpyrdin- 76 HFore
& nuxtare of Exanple 2900e (150 me, 0,225 munol), Exmaple 2712 (106 mg, 0.255
o]l , ms(dibenzylidencacetore idipalladmm (6,75 me, 7 38 pmol |, potassmm phos phate,
dibasic (77 mg, 0443 nowol), ard 1,35 7-tetramethyl-2-pheryl-2 4 6-triceca-5-
rhosphaadamantare (562 me, 0030 nonol) in diosxane (12 ml) and wrater (3 il 1eras shrred
at 50 *C for 3 howrs. The nmschare was concerdrated ard extacted with ethyl acetate (20 ml).
The filbate was concentrated and the solid wras washed writh petrolaim etherfethy] acete (1:1)
to g1ve the title conpound (015 g, 0161 nuwl, 54.5 %% yeld).
Exanmple 271c
4 2-[[4chloropheryl)ammn)-54 methykulfonyllphe ) -G-methyl- 2-(1 -methyl- 1H-prramol -
4711 H-pyrwolo[2 3-c]prrdin-7Ti6H1one
To a sohtion of Exanple 271h (150 me, 0227 nonol) mn 1L d-dicecane (10 mL] wras
added sodmm hydoeade (20 me, 2000 nonol) and water (2 ml). The reachon michare wras
stirred at 807 C for 3 hoars. The mudhae cooled to ambient termnperatare and the pHowras
adjusted to pH = Sby the addibon of 1M HCl. The nwchare was then extracted with ethyl
aretate, dned over anlyrdrons sodmm sulfate, fltered, ard concertrated to zive the title
corpoind (20 mg, 0079 novol, 34 2 %% vield).
Exangle 2714
4-[dchlorophenyl)-10-metlerl-24 1 -methyl-1 H-pyrazol-d- w1} [ me thydsulfonyd)- 3, 4- dibod vo-
1H-1,4.104nazadih ermofed flamlen 110 10H ) -one
To a 5wl nucrosrave vial equpped with a magnetic sty bar was added Example
2 e (M mg, 013 nonol), paaformaldelorde (12.08 me, 0402 nenol), and acetic acid (2
mL]). The vial was capped and heated at 75 *C for 1 hour. The miite vwas concentrated 1n
vamo, The wsidue vwas suspanded n methanol (10 ml) and acetic acad (1 ml) and heated at
257C for A nmrmates and then alloared to cool to arvbient tenperatare. The weslbine sohd
vras collected by filbation arnd was hed with methanol to zive the title compound as anoff
white solid . 'H HME (300 MHz, DMSO-dg) & 1212 (s, 1H), 838 (s, 1H)Y, 8351 (5, 1H), 807
(s, 1H), 797 =782 (m 2H), 7.58(d, =283 Hz, 1H),658(d, =88 He 2H),6158(d, T=
28 Hg 2H), 51205, 1H), 4.61 (s, 1H), 354 (5, 3H), 360105, 3H), 3.534 —3.09 (m, SH). M3
(ESI+) miz 518.0 [M + H]".
Example 272
(E)-W-ethyl- 7-{ e thyrlsulforeel) 10-metieel-11 oxo-4-[1 -phenylpropylF5.4,10,1 1-tetabyd ro-
1H-1,4, 104nazadib ereo [od e lene-2-cath o annd e
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Exanple 272
4b mmo-&-methyl-T-oo-8, T-dilpedro- 1 H-pyrrolo[2 5-c]prridine- 2 carhosgrlic acid
Example 208 (725 g, 24.2 novol) in tetahyd i ranfethanal (1:2, 210 mL) was
heated at 757C fo dissolwe the solid. The noxtire was thencooled to 357 C. To this sobition
was added 1M aqueons hitmim lediocade (97 ml). The mocharevwras heated o 75 °C for
hoas and then cooled to anbiert terperatire. The reaction mixhare was then noxed writh 19
HCZ17{100mL) and water (300 ml) ard alloared o st at anbient tenperatare ovenught. The
remulting precipitate was collected by filtraton, rrs ed withwater, and then dried to provide
the title compound (6,41 zm. 73 %),
Example 272
$hromo-N-ethyl-6-methyl-7-cxco-6, -d bgrdro- LH-pymolo[2, 3] pynd ine- 2-
cathoeranude
& ruvtare of Exanple 2722054 g, 12.9 mmol) in dimethyd sulfceide (100 ml]wras
treated with 2-(53H-[1,2 3]t1amola @ 5-b]prad -3¢k 1,1, 3, 3 tetrarmetlorlis I
hexafhiowphosphate( V(2335 £, 21 21 nurol) ard H-ethyl-H-sopopylpropan-d-anane (1005
ml, &0.]1 nonol) and s twed for 5 nomates . Etlerlanine sohation (2 B in tetahyd rofiaran) (11
ml, 2200 mmol)vras added and strnng was conbrmed at ambient terperatare o1 7 hoars.
The reacton muxhire was then dibited swarith 600 ml of water and s tred overmgzht at anbient
tertperatire. The wemiling solid was collected by fltration ard rinsed with 1 L ofwrater. The
solid was dned to provide the title compound (554 2, 95 %),
Example 272
H-ethyrl-&-methyl- -oxo-4-(4,4 5, 5 tebametlel-1 5, 2-dioxab crolan-2-¢1)-6, - dihyd mo-
1H-pyrmola[2 3-c]pyridine-2-cathoxanide
& ruxtare of Exanple 272b (5.4 £, 1811 mmnol], 4,4.4'. 4,55 5", 5-octamethyl -2 2'-
bil, 5, 2-diomxab crolane) (15 20 g, 545 nunol), X-Phos (05363 2, 0,761 nomol),
s dib ereylhideneacetore ) dipall A mm (0168 2, 0121 mnoll, ard oven dred potassmm
acetate (533 g, 5 .3 nmmol) was deg o sed with a stream of mbrogenbloaring no the flasl:
and over the solids to parze the flask for about 1 hoar, To this miiiie was then alded vw1a
carmnla degassed, anbhoydrons dicsare (80 ml) arnd the nmcbare was heated at 75 °C
overmizht. The reachon mixhie was cooled to arbiert temperatire and then dihated writh
vwater and etlyr] acetate ard stimed for 30 nmumites. The nxate was dihited fiather with etlrl
aretate and methanolw s added to help the solhids dissolve. The nmchare was parhtiored. The
resuling orgare layer was washed with satarated aguecous sodiurm chloride, and the
corbined aquedns washes were back extracted warith 10 %% methanolfethyd acetate. The
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corbined orzarme extracts were stred with 10z, 5 ihablet> ® Thiol palladnm s cavenzer
[Zilicyele) for one hour, Anleedrons sodmm ;alfate was added divectly to this noctare and
shmne cormtirmed for another T mimites. The entie mixhie was then filtered through a
Buclmer fimrel, nnsed writh ethyl acetate, ard the resling filtrate concentrated under
reduced pressute. The resalbing residue was mnced with 200 ml of 10 9% dietlorl
etherfheptare ard somicated for 30 numites . The resulting solid was collected by vamum
filtration, wrashed with 100 mL of 10 % % dietly] etheriheptane folloared by 200 mL of
heptare, and dred to provde the title conponund (5.1 z, 82 %% weld).
Exangle 2724
(- 2-brommo-4 - etlorlsa o 1)-H -1 -plenylpropylianiline
& ruxtare of Exanple 2h (522 mez, 1 254 nonol), (K)-1-pherrlpropar: 1-anmne (801
mg, 5.260 rmuol), and M-etleel-H-s opropylpropar 2-anane (0655 ml, 3 910 novol) in
dimethylsulfceride (10 ml) was heated at 1.0 °C for 18 hoars. The mpdute was cooled tao
ambiert temperaure and parbboned betareen s atarated aqueons armmormim chlonde and
ethyl acetate. The orgarie layer was dried over arbyd ionas magnesmam sulfate, filtered, and
concertrated. The residue was parified by flash cloomatog raphy (silica zel, 2 %% ethanol and
& %o ethyl acetate i heptane] to provide the tile conpoind .
Exanple 272
[ F)-M-ethpd-d- S-lethylsulfond)- 21 1 -phendpopylDamine phend)-a-methyl- T-oxo-8,7 -
dilprdro- 1H-pyrrola[d 3-c]prrdine- 2-cah cecannd e
& ruvtare of Exanple 272d (288 me, 0,755 nowol), Example 2722 (200 me, 0.579
nurol), potassmm phosphate (389 me, 1,732 mnol), 1,35, -tetametlorl-S-plenyd-2 4 8-
tricea-f-phosphaadamartane (0.5 me, 0.070 nomol) and
s dib ereyhidene acetone 1dipallad nam 0] (21,2 mg, 0025 maol)was sparged with arzon for
15 normates folkbored by addibon of degassed tebtahdofiaran | & ml) and water (1.5 ml )
mivhize. The warton noxhivewras heated at 60°C for 3 hoas . The nmchire was cooled to
ambiert temperaure and parbboned betareen s airated aqueons sodnn chloride and etlerl
acetate. The crzamic layerwras dried over anhydrons magresmm salfate, filtered, and
concertrated. The residue was panfied by flash clvomatograplee (s1lica zel, 8 %% ethancl and
25 % ethyl acetate in heptare’) to provide the title compound.
Example 2721
(E)-W-ethyl- 7-{etlyrlsulforeel)y 10-metieel-11 oxo-4-(1 -phenylpropylF5.4,10,1 1-tetabyd ro-
1H-1.4. 10-mazadibermo[od fami lene-2-cath o annd e
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A nwvtore of Example 272 (100 mg, 0.192 mnol] and paraformaldeloede (23 me,
0782 nonol) in tetrabyd rofiaran (8 il 1w as stimed at anbient temperatare. To resaltine
mspemsionwas alded 1M solnton of fitarmm tetrachloride (0.3% ml). The ®acton nuxhore
vwas stirved for 1 hoar at anbiert termperabire and then a 60 °C for? hoas . The nmrbarearas
cooled to amblent termperatire and parhtiored betereen satarated aqueons sodmm chlonde
and etlerl acetate. The crzanic laverwras dried over anleedrons masresmm salfate, filtered,
and concentrated. The wesiduewras purified by recrystallization fom methanol to provide the
title compound (87 me, 85 %) '"HNME (400 MHz, 90°C, DMSO-4g § 1179 (5, 1H), 07
(d, f=22H= 1H)Y 734 (t, /=54 Hg 1H), 764 — 7.5 (m, 2H), 7534 (d, 7= 2.4 Hz, 1H),
T27-T12(m 5H), 4.7%0(d, /=165 Hg 1H), 4 4804, = 165 He, 1H),427(t, /=71 He,
1HY, 5368 (5, 3H), 3.21-3.32 (m, 4H), 1.6 (p, F= 72 Hz, 2H), 1.150dt, /= 167, 7.5 H=, 6H),
0520t F="7T2H= SH). (ESI+) miz 55329 (M+HY .
Exanple 273
10-methyl-24 1 -metheel-1 H-pyrazol-4- - - methyrlaalforyTine thoe])-4 4 prraadin-2-¢1)-3 4 -
dilprdro-1H-1,4, 10-4nazadib ereo [od fam e 1101 OH)-one
Exanple 273
M- 2-brosno-d-[ (methylsa Horrlme thoel) phenylipyridin- 2- anone
Example 2732 was prepared according to the procedure used for the preparmtion of
Example 55h, mbsttitng 2-iod opyridive for 1-chloro-d-1odobermene, to zive the ttle
corpoand.
Exanple 2750
G-ethyl-2-(1 -metlyl- 1H-prrazol-4-71)-44 54 (methyloa HomeLime therl)-24 pymdin-2-
ylaruno ) phenyl) 1-tos 1- 1H-pyrolald 53-c]pyndin- 76 H Fore
Example 273 wao prepared according to the procedure used for the preparabion of
Eaxample 270z, subshtatng Exanple 275 for Example 2090, to give the title conpoind .
Exanple 2735
B-methyl-2-(1 -methyl- 1H-prrazal-d -7l -4 4 5 (methyla Hormelime theel)-24 pyridin-2-
wlarmno I phereyly ITH-pymolo[2 5] prndin-7(6H Fone
Exanple 2T3cwas prepared according to the procedureused for the preparation of
Exanple 270k, substitating Example 2750 for Example 2700z, to zive the title cormpoand .
Exangple 2734
10-methyl-24 1 -methrel-1 H-pyramol-4- - 7-((methylaalforeeTine thoel)-4 4 prradin-2-¢1)-3.4-
dilpedro-1H-1,4, 104nazadib eremo[od £am len- 1101 OH)-one
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Example 273 was prepared according to the procedure used for the preparatiom of
Example 700 substibating Exanple 2753 for Example 270k, to give the tifle conpound. 'H
HME (400 MHz, DMS O-dg): 6 11 9905, 1H), 825 (5, 1HY, 802 (5, 1H), 7.52 (m, 2H), 7.63
(s, 1H), 746(dd,T=58D0,18 Hg 1H), 7.57(d,T=80H=, 1H), 7.28- 7.24 (m, 1H), 6.47 (dd,
IT=67,52H= 1H), 601 (d,T=584 He, 1H), 594, = 156H= 1H), 463d, = 15.6H=,
1HY 4.52(d, T=136H= 1H), 4.35(d,T= 157 Hz, 1H), 3.94 (5, 3H), 3.5% (5, 3H), 5.01 (5,
3H) ME (EE I+ mi=z 5010 [M+ H] .

Exanple 274
10 methyl-2-( 1-methyl- 1H-pyramal-4-#)- e tlerla Horel -4 -phereel- 3, 4-d thyedvo- 1H-
14,1 +Hriamad thenzo[cd flamalen-1 101 0H J-ore
Exanple £74a
Zhromo-4 4 methyls ulfornyd)-H-phenylambne

Example Z74a was prepared accomding o the procedure used for the preparaton of
Example Z70f, substutitng iodobenzere for 2 4-difhiomo-1-10d ch enzene, to sive the title
corpoand.

Exangple 274h
E-methyl-24 1-methyl-1 H-pyrazol-d-v1-4-( 5O e thorlna oyl -2 4 pherylanono) phere - 1-
tosvl- 1 H-pyrmlo[2 3-c]pyrdin-T(6H)-one
Example 279 ws prepared according to the procedurensed for the preparation of
Exanple 20z, substtating Exanple 27 a for Example Z70F, to zive the title compoind.
Exanple 2740
g-methyl-24 1 -methyrl-1 H-pyrazol-4- w14 5-Cmetlorla Moroe])-24 phererlanona) pherl ) 1 H-
pymolalz S-c]pymndin-76H Fore
Exarple 27 cwras prepared according to the procedureused for the preparabion of
Exanple 270h, sabsttatne Example 274b for Exanple 270z, to give the fitle conpoand .
Exangle 2744
10 methyl-2-( 1-methd- 1H-pyramol-d-d)- -(metleela Horel - 4-pheryl- 3, 4-d ibpedro- 1H-
14,1 -tazad thenmo[ed flamalen-1 1( 1 0H J-one

Example 2744 was prepared according to the procedure used for the preparation of
Example 2700 substiiating Exanple 2Me for Example 270k, to give the tifle conpound. 'H
HME (400 MH=, DMS Cedg) 6 1206 (s, 1HYL 8370d, T= 2.1 He1HY 8351 (5, 1H), 8.06 (5,
IHL7920(dd, T=82, 22 He, 1H), 785 (5, 1H), 75604, T= 22 He 1H), 6.98 — .90 (m, 2H),
651 (5,1H),6253(d, T= B0 He, 2H), 39505, 3H), 359 (5, 3H), 3.38 (5, 3H). M3 (ESI+) miz
4850 M + HY .
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Example 275
1 methyl-24 1-methyl-1 H-pyrazol-4-41)- V- (e thrlsa Horee -4 4 prrndin-2-v1)-3, 4- dabyd 10-
1H-1.4,10+tnazadib ereofod famlen 110 10H)-one
Exanple 275
M- 2-broeno-d-[methylm lfond phe el prad in- 2- arne
Example Z74a was prepared accomding o the procedure used for the preparaton of
Ezxample 270, substbng 2-iodopyrdine for 2, 4-difhicro-1 10dobenzene, to give the title
corpoand.
Exangple 2750
Emethyl-24 1-methyl-1 H-pyrasol-4-11-4-( S-(me tlorlsa Mo D2 prnd ine 2-vlanono) phery L -
1-tosyl- 1H-pymrolo [4,5-c Jpyrid i A 6H )-one
Example 273 wae prepared according to the procedure used for the preparabion of
Exanple 20z, mubsttiting Exanple 2754 for Example Z70f, to zive the title compoind.
Exanple 275
E-methyl-24 1-methyl-1 H-pyrazol-4-171)-4-( S-(me thorloa Mo D2 prnd i 2-lanone) pheree L
1H-pymralo [2,53-clpyridin A 6H )-one
Example 275z was prepared accoring to the procedute used for the preparation of
Example 2700, substtiting Example 27530 for Example 270z, to give the ttle corpoand .
Exangle 2754
1-methyl-24 1-methyl-1 H-pyramol-4-171)-7-( methyrlan Hornel)-4 4 prridin-2-71)-3, 4-dihoed 10-
1H-1,4.104nazadih ermofed flamlen 110 10H ) -one
Example 275 was prepared according to the procedure used for the preparation of
Example 700 substitating Exanple 275¢ for Example 270k, to give the tifle conpound. 'H
HME (400 MH=, DMSCed) 6 1206 (s, 1HYL 8304, T= 20 H=, 1HY 82615, 1H), 504 (5,
1HY, 797-7250(m, SH), 761 (d,T=2853He, 1H), 73535(5,1H), 6 564, T=6.1 Hz, 1H),613
(d, T=85H=1H),588(d, T=1&8.1 H=, 1H), 4.37 (5, 1H), 3.95(5, 3H), 3.61 (5, 3H), 3.57 (5,
SHILME (ESI+) mi=427 0 M + Hp-.
Example 27
4 d-fhaowophererl) 10-metlerl-2-(1 -metleyl- 1H-priasol-4-¢1)-7-( me thylsulfooyd ) e thyd - 5,4
ditprdro-1H-1,4, 10-4tnazadib ereo [od famler 1101 OH)-one
Exanple £76a
2-broano-M 4 4 -fhaowophereel)-4 41 metleelaa o] e thyllarline
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Example Z76a was prepared according o the procedure used for the prepamation of
Example 28h, mbsttatng 1-fhiow-d-pdchenzene for 1 chloro-4-10d ch ermene, to zive the
title cornponmd.

Exanple 2760
- 2-[4-fhowpherrel)aninn )-54 metlyla o me thid ) phe oy THE- methyl-2 4 1-methyy]l-1 H-
rvrazold-vl)-14osvl-1 H-pywrolo [2,3-cpyridine W 6H 1ore

Example 2760 was prepared according to the procedure used for the preparatiom of
Example 270, substhiting Example 278a for Exranple 270 1o zive the title compound.

Ezxangple J76c
42~ 4 fhowpheryl)aninn -5 metlyla oy me thyd ) phe el FE- methyl-24 1-methy]l-1 H-
prrazol-d-v11-1 H-pyarolo [2, 3-c Jpyridin- ¥ 6H J-one

Example 276z was prepared accoming to the procedure used for the preparation of
Example Z70h, substtiting Example Z96h for Example 2702, to zive the btle compannd .

Exanple 2764
4 d-fhaowophererl) 10-metlerl-2-(1 -metleyl- 1H-priasol-4-¢1)-7-( me thylsulfooyd ) e thyd - 5,4
ditprdro-1H-1,4, 10-4tnazadib ereo [od famler 1101 OH)-one

Example 2764 was prepared according to the procedure used for the preparation of
Example 2706 substitating Example 2760 for Example 270k, to give the title conpourd. 'H
HME (400 MH=, DMS Cedg) 6 12025, 1H), 82905, LH), 20505, 1H), 7.9005, 1 H), 7.60
(5, 1H), 7.47(d, T=280Hz 1H),7.35(d,T=79Hz, 1H), 675t J=283Hz 2H), 8153 (dd, T=
9244 H=, 2HY, 4.57 (5, 2H), 394 (5, 3HL,3.57 (5, 3H), 3.00 (s, 3H). MS (ESI+) miz 5120
L+ H]"

Biological Exarmples
Bromod omain donain hinding assay

A tme-wsalved fhicrescence res onance enerpy trarsfer (TE-FEET) assaywras used to
deternure the affirities of compourds of the Exanples histed in Table 1 foreach
bonodomam of BED'Y. His-tazged first (EDL: anono acids E57-E1&E) and second (BD2:
armiro acids E352- E165) bromod cmans of BEDd wree expressed and panfled. An
Alexadd?-ldeled BET-intob itor wras used as the fhacrescent probe in the assay,

Synihesis of Alecah 47 -laheled hronwdomain mhdh itor compound
{65, Z}+{4chbo rophenyT}-2, 3,2 trimethy Ho Hr thieno[ 3,2-f] [1, L 4] ixiazolo H, 3-
a][L4Mdiazepin-6-ylaretic acid. Metleyl 2-055 Z14-(dchlorophenyd)-2, 3,9 tirmethyd-6H -
thiern [3.2-f][1, 2 4]f1am0lo[d4 3-2][1,4 Hiampin-G-rlacetate (WO 20061 29623100 95 me,
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0243 nonol was ;mspended m 1 ml methanol towlhichwas added afreshly prepared solubon
of lithmm hydroeide moroleedrate (0,273 ml, 05 M, 0427 mmol) ard shalen at anbient
temperahire for 3 hoars. The methanol was evaporated and the pH adpisted with aqueoas
hydmwochlone acid (1 M, 05 ml, 0.5 nenol) ard exbacted forr tirnes with etlor] acetate. The
conbined ethyl acetate layers wee dned over magnesmam sulfate ard evaported to afford 2-
(ies, 24 d-chlowmpherell 2.5, % timethyl-6H-thieno [3,2-f] [1,2 4 riazcla [@,5-
a][l,4]diazepin-f-wl)acetic acid (85.3 me, 27.004), ESI-MS mi= = 401.1 [[M+H) "] whicharas
used duectly m the next reachon.

N-(1-(2-{2-aminoethoxylethoxylethy T2 ({65, £} 4-{4-chbrophenyI}-1,3,9- trimethy Lo T
thieno[3,2-f] [1, L, 4] triazolo [4,3-a] [1, 4| diazep in-b-yTlacetamide his(1,1,2-irifhwroaretate)
24088 24 4-chlompherel)y 2 5, - e thyl-6H - thieno [5,2-1][1,2 4 1azclo[4,3-
a][1,4]dazepin-f-1lacetic acidi 853 mg, 0,213 nenol 1 wras combined with 2 2'{ethane-1 2-
diylb sl ces v Miethanarne (5 igma-Aldnch, 0.31 5 mg, 2.13 mmol)were conbined 1n 5 mL
anlprdrons dumetlorliormanode. (1H-berea[d][1,2,53]a=ol- 1-womr bipyohdin- 1-
¥lphosphormam hex afluomwphosphate V) (PyE OB, C 3 Bio, Menlo Park C 4 ;5352 me, 0658
ol vras added and the racton shaken at arbient tenperatie for 16 hoas. The reachon
vras dibated to & ml with dume theelsa lfoead e sarater (901, viv) and purified in tero irgectons
vwith irme collection Waters Deltapal C12 200 x 25 non cobinm ebited writh a gradient of
0.1% mfhoroacete acid (v moarater ard acetorntrile. The frachorns contamng the tero
parified products were lyoplulized to afford H-[24242-anmncetho wethomnslethyd)- 2-

(ies, 24 4chlompherylF 23,3 time thyl-6H-thierno [3,2-£] [1,24 4 frazcla [@4,5
a][l,4]diamepin-f-ylacetarmide bis{ 2 2 Hfhioroacetate) (1344 me, 82.356), ES T-ME miz =
5311 [M+H)T, 5221 [(M-HY] and (5,2)-H N'-(2, 2-(ethane- 1, 2-diyIb is{cegr) b 15 e thane-
2,1 -diyliibis (24088 Z 4 d-chlorop hereel)-2 5, 9- e thyrl-6H - thie no[ 5, 2-
f][1,2,4]mamalal4,3-2][1 ,4]diazepin-E-yl) acetannd &) bis (2,2 2-tifh croacetate) (3.0 mg,

1 5% EST-MS mi== 2132 [M+H)"], 911.0 [M-HT].

N-(2-(2-{2-amido-{ Alexah 47 }-ethoxyethoxydethy Tk 2 ({65, Z-4+-{4-chlorop henyl}-2,3,9-
trimethyl-6H-thieno [3,2-4] [1, L 4hiriazolo[43-a] [1, 4 iazepin-b-yllaretamide(2, 2,2 -
iriffluorcacetaie) H-[2-(2-(2-amiroe thoxylethoorletly - 2-((65 ,Z)-4-( 4-chloro pheny -
23, 9% mmethyl-6H-tlieno[5,2-1][1,2 4 1azolo[4,5-a] [1 4]diaze pin-a- vl acet avude bis(2d, 2,2
tfhomacetate] (54 me, 00071 mewol)was combined with &lexa Fhaio® &7 cath coodic
Acid, mcomnndyl ester [Life Teclmologies, Grard Island, HY; 3 me, 00024 nonol) wee
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conbined n 1 ml anlyrdrons dimethylsulfeade cortaiming dusopropylethyrlanune [ 1% vhe)
and shaken at anbient termperatare for 16 hows. The wacton was dibated to 3 mL writh
dimethidsulfoide sarater (901, w71 and purfied inore imectonwith tme collection Waters
Deltapak C 18 200 x 25 nen cobumn ehated with a gradient of 0.1%% mfhicroacetic acid (e
nwrater and acetorutnle. The fractons cortarne the panfied productvrers Iroplulized to
af¥ord M 2-(2- 2 anndo-(4lex afd T-ethoe Wethoror e thyd)- 2-(085 2144 4-chlovophend)-
23, S-mmethyl-6H-tlieno[3,2-f][1,2 4 [mazolo[4,3-a] [1 ,4]diaze pin-H- ) acetarmide 2 2 2-
tmfhomwacetate] (128 mg), MALDI-MS miz= 13711, 13751 [M+H)"] a5 a dark blae
poarder,

Aszay

Conpomnd dibiton senes were prepared i DRSO va an approscirmately 3-fold senal

dilation fiom ore of the followrms:

Ass 2y method C: 1250 pb-21 nbd

A 55 ay method D 500 M-85 bl

Lssar method E: 047 mld 4072 nbl

Ass 2y method F: 250 phi-4 2 nbl

Assay method G: 0047 mb 1o 078 nbd

ot 5-fold senal dibton fiom one of the followring:
Assay method 4: 25 mb-500 nb

Lssay method B 2.5 mbI-797 nhl

For fssay methods &, C, D, and F: Compounds were then dibated &:100 11 ass 2
bufier (20 mb Sodmm Phosphate, pH 6.0, 30 bl HNaZl 1 mbl Ethylensdianunetebaacetio
arid, 0.01%: Taton Z-100, 1 mbl DL-Dithictheita]) to vield 3% woding soluborms. Six
mictoliters [ L) of the worling sohitionaras then trars fered to wlite, lowr-vohime assayr
plates (Costar 86730, A 1 53X assay muoire comtairing His-tagzed bmomodoman,
Europmm-conmzated anb-Hi antbody (Tnvtrogen FV 25507 and the Alexa-&d 7-conpaz ated
probe moleculs was also prepared. Twrelve pl of this sohitonwere added to the ass 27 plate
to reach a final wolime of 12 pl..

For &ssay methods B E, and &: Compoand dihitiors were alded divectly irdo white,
lonar-wobime assay plates (Perkin Elmer Proaplate 584 Phas# 002280 1asing aLabeyte Eclo
in comurnctonwrith Laboyte Access and Thenmo Mulbdrop Combinl. robotics. Compounds
vwere then mispended i eight nucwliters [Pl of as saybufier (20 mbl S odmm Phosphate, pH
&0, 50 mbi HaCl, 1 mbd Etlyrlerediamretetraacetic arid disodnum salt dibydrate, 0.01%
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Trton X-100, 1 b DL-Dithicthreitol) cortaming Histazged bromodoman, Euopmne
cormagated arb-His antibody (Tribozen FV 55760 arnd Alexa647-comizated probe.

The {inal comcentation of 13 ass ay nmchire for assay methods 4, B, C, I E, F, and
7 contairs 2% DMEO, 8 nb] His-tagzed bromodomain, 1 nbl Europmm-cormizated anb-His-
tag antibody and 100 nbd or 30 1B pech e (for BEDI or BDIL respectvely] and cornpoind
concertration inthe range of 50 ph-16 nbf for method 4, 49 02 pbI-15 85 0l for methed
B, 25 uM-423 pM for method C, 10 pb-162 pM for method D, 215 pbd — 150 pb for
method E 5 ph- 85 pb for srethod F, and 0502 b — 15 pM for method .

After a ome-hoar equilibration at rocmm temperature, TE-FEET ratios were detemuned
using an Envision naltlabel plate wader (Ex 340, Em 49555207,

TE-FEET datavwere normalized to the means of 24 no-componand conbols (“hugh™)
and & controls contairing 1 p M un-labeled probe (“loar™). Percent inlobiton was plotted & a
funchon of conpoind concertration and the data were fitarith the 4 parameter logis e
equation to obtan [Cse . Inhibibon constarts (E, Twrere calmilated fom the ICqs, probe By
and probe concertration Typical 27 vahies were betwreen 065 and 0,75, The mimmmm
sigrnficart ratowras deternoned to evaliate assay reproductb ity [Eastarood etal, (20068171
Biomeol Semwen, 11: 255-2610. The MEE was determured tobe 203 for BDI and 1 235 for
EDII, and a movang ME E (last sz mu MEE overtime) for both BDI ard EDI was typically =
3. The K, vahies are reported in Tahle 1.

-1 cell hine proliferation acsay

The mpact of conpoands of the Exanples on cancer cell pmoliferatonwas
deternned using the breast cancer cell lire MX-1 (ATOC) m a 3-day probifermbon assay and
the data are weported in Table 1. ME-1 cells were mamtained i EFPRI 1840 med nm
[3igma) sapplermented with 100 FES at 37 C° and an abmosphere of 3% COw For
corpoind testng, ME-1 cells were plated mn F6-arellblack bottom plates at a dersity of 5000
cellsfarall in 90 p L. of oultare media and inoubated at 377 cverright to alloar cell adhes 1on and
spreading. Compoard dilbion senes were prepated in DRSO via a 3-fold senal diiton
fiom S mbl to 0.1 phi. The DIMEO diliton senes were then dibated 1:100 1in phosphate
buffered saline, and 10 pL of the resulted solation were added to the appropnate wells of the
WX-1 cell plate. The final cormpoind concentations in the wellswere 3, 1, 0.3, 0.1,0035
001, 0.005,0.001, 00003, ard 0.0001 pMorl, 0.5,01,0.03, 001, 0.003, 0.001, 000035,
00001, ard 000005 ph. After the addihon of compounds, the cells wewe moabated for 72
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more hoas and the amonnts of vidle cells were deternined using the Cell Titer Glo assay lat
(Promeza) according to mamfichier suggested protocal.

Lumirescence readings fiomm the Cell Titer Glo assaywer normalized o the DRSO
treated cells and analywzed using the GraphPad Prismn s ofterare with sizmoid al ouree fithng to
obtan ECsps. The nomimmm s ignmificant ratio (MEE)was determired to evabhiate assay
reproducibility (Eas terood etal., (2008] T Bioenol Sereen, 11: 255-2610 The overall MSE
vwas determmred tobe 2.1 and amovring MEE (last six man MEE overhime) has been =2

Tale 1
TE-FRET TE-FEET

Conpomd | TR-FEET Binding Ei: Binding Ei: Celhilar

of Exanple ass 2y BRD4 EERD4 proliferation:
# protocal (BDI_ES7- (BDII_E352- ECsq (bl

E155) () BI457) ()

1 E 00327 nolos 00272
2 E 00245 000238 00192
3 E 0.Me 0.00s31 0.0487
4 E 2 309 HD
5 E 0765 0,758 H I
& E 0.001 08 000171 000201
7 E 00511 002357 0.0145
2 E Q0 00ELE 0.00377 000583
2 > 0000453 00011l 0.000721
10 E .00 5 000529 0.0808
11 = 0.001 8] 000257 0001 &4
12 = 0.001 34 00004 72 Q.00
13 ix 0.00424 00078 Q00725
14 E 0.008 000025 0.0144
15 E 000522 00008351 00075
1& E 00225 noles 0.337
17 E 0185 00539 HI
1= E 0145 00241 0343
12 E 0.248 00432 037
X E 0.158 00245 0.544
21 > 0.00443 0.005 000105
2 = QOO00ETS 000025 000171
L E 00017 00007 ES QL0070
24 E 0000263 000001 o007
25 E 0.001 74 0.000247 0.00:=7
X iz Qo001 0000715 000103
&7 E 0.001 19 000101 o027
28 E Qo011 Qo117 0.0137
2 E 000835 000274 000103
£l E Q.00 8 000135 0003
31 iz 0.001 &7 000l1ls 0000752
KF) > 0.00101 e 000132
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TE-FEET TE-FEET

Compond | TR-FRET Budug Ex: Binding Ei: Celbilar

of Exanple A55 Y BRI BERD4 proliferation:
# protocal (BEDI_ES57- (BDII_E352- EC;, (ph)

E162) (L) MAST) (ph)

L = 00583 00zxaE 0435
e = 000245 0.003Ee 00147
35 iz 00555 00251 0351
35 iz 000505 000825 =1
37 iz 000535 0004 =1
3= iz = 0238 = 0408 HD
3 = = 0238 = 0408 HD
40 = 00254 0125 0228
4] e 0.04595 R =1
42 iz 0.00] 55 0.00203 000544
43 iz 0.007 23 00247 HD
44 = 0.002E] 0.00247 00487
45 = 000G e 000375 0.141
45 iz 0.0137 0.00748 0.152
47 iz 0.001 57 000127 0 00E 33
42 iz 0.00] 12 0.000E55 00041
43 iz 0.00] 54 00021 0 O0E&ES
A = 0005 44 000551 00422
51 = 000k 43 0o132 0.174
52 iz 0.0174 0.00423 0.247
53 iz 0.004 73 0n21% HD
W = 000525 000145 HD
55 e {01000 S 0a1ss 0148
5 = 0.0144 00353 0.137
57 iz 0.0647 0005 HD
58 iz 00002 Q00017 000538
5 iz 0.0051 0.00072 000328
&l iz 00002 55 00551 0115
&1 = 021l 000374 =1
i = 0.007 23 0.00473 .51
&3 iz Q.02 007536 HD
& iz 00026 000285 00548
85 iz = 0238 0238 HD
(i) iz = 0238 = 0408 HD
&7 iz = 0238 = 0408 HD
&e = 00127 000422 0.0401
& e 000G 25 0.o0z24 00431
n e 0.00741 0.o01ss 0151
71 iz 0050 0027 HD
T2 iz 00262 0.0357 HD
[E; = 001ES 0o1a4 HD
) = = 0238 0263 HD
75 0z = [.238 = [0.408 HD
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TE-FEET TE-FEET

Compond | TR-FRET Budug Ex: Binding Ei: Celbilar

of Exanple A55 Y BRI BERD4 proliferation:
# protocal (BEDI_ES57- (BDII_E352- EC;, (ph)

E162) (L) MAST) (ph)

T = = 0238 = 0408 HD
T = = 0238 02795 HD
7 iz 0.216 0.126 HD
7 iz = 0238 = 0408 HD
a0 iz = 0238 = 0408 HD
2| iz 00517 00523 HD
g2 = 00133 0oollz 0573
23 = = 0238 = 0402 HD
o4 e 00024 000328 0.0177
25 iz 0010 011l 00433
2] iz 00103 0a1ss HD
1) = 0.0002 54 0ozl 000k e
2e = 000545 0.o017& HD
o iz 0.00577 0.00453 HD
S0 iz 0,001 32 000201 00308
91 iz 000527 000115 00012l
o iz 000574 000558 HD
o = Q.00 84 0.o0le= 000 53
o = 000503 000349 0 00 12
95 iz 000 12 0.00253 0.0141
56 iz 0000546 000161 HD
o7 = 000521 000135 HD
o e Q.00 34 000315 a4l
o = 0.01 55 0.o01es 0165
100 iz Q.05 000741 HD
101 iz 0004 23 0.00277 HD
102 iz 000541 00255 0151
103 iz 0.00E 12 000471 HD
104 = 0.0547 00252 HD
105 = 000549 0.00268 00162
108 iz 000523 000191 00192
107 iz 000642 000379 0007 4
108 iz 00135 00211 0165
109 iz 0.0841 00156 HD
110 iz 00417 0ol HD
111 = 00077 000331 0.o=d
112 e 00532 0152 HD
113 e 0.0= 58 0o109 HD
114 iz 0112 00255 HD
115 iz 00027 000271 000783
116 = 0016 oo1Lz HD
117 = 00723 000127 =1
118 iz 0.0125 000138 0.174
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TE-FEET TE-FEET
Compond | TR-FRET Budug Ex: Binding Ei: Celbilar
of Exanple A55 Y BRI BERD4 proliferation:
# protocal (BEDI_ES57- (BDII_E352- EC;, (ph)
E162) (L) MAST) (ph)

119 = 0o1l1a Q.00 0124
120 = 0005 28 0.o0lse =1
121 iz 000855 0.000759 =1
122 iz 0010 Q.00 =1
123 iz 000595 0000285 =1
124 iz .00 24 0.00278 0.544
125 = 0005 26 00028 0242
125 = 00535 0.0 HD
127 e 000 s 000135 0.0417
125 iz 002591 0.002 007239
129 iz 00162 00025 025
130 = 0215 00146 HD
131 = 0.0107 00025 =1
132 iz 00113 0.00314 =1
135 iz 0.005 23 0001 4 0.204
154 iz 0.0144 00111 0152
135 iz 00114 000214 0.51
136 = 001352 000133 00492
137 = 00517 0.00387 024
138 iz 00225 0.00124 0.256
139 iz 0.0175 0.00233 0.627
140 = 00059 00024 0558
141 e 0.0 oo10s 0319
142 = 0.00es] 0.000s0 00sle
143 iz 0.054% 000308 0.175
144 iz = 0238 0O18s 0318
145 iz 0.0551 000138 00508
146 iz 0.001 42 0017 0.124
147 = 0007 02 0.000a7 00203
148 = 0005 77 000054 00z1e
149 iz 0.00] 72 0.00022 000153
150 iz 00005 0o102 HD
151 iz 0.001 14 Qo023 0 00k 26
152 iz 0.007 12 0011 HD
153 iz 000G 72 0.00918 HD
154 = 0.0507 053l MDD
155 e 004 oog47e 0249
156 e 00482 0421 0.214
157 iz 00556 00259 0.0774
158 iz 00603 0o773 HD
159 = 00585 0o19s 00578
160 = 0.125 0118 HD
lal iz 00521 00214 00415
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TE-FEET TE-FEET
Compond | TR-FRET Budug Ex: Binding Ei: Celbilar
of Exanple A55 Y BRI BERD4 proliferation:
# protocal (BEDI_ES57- (BDII_E352- EC;, (ph)
E162) (L) MAST) (ph)

162 = 0.0471 0 0e04 HD
163 = 0.0574 00454 HD
164 iz 0.0417 0.030 0.0725
las iz 00514 00736 HD
166 iz 0.0&80 00733 HD
167 iz 00852 00763 HD
168 = 00552 0124 HD
169 = 00124 0.00487 0.0sa3
170 e Q.00 07 00252 00578
171 iz 0.0154 00232 HD
172 iz 00578 00128 0.551
173 = 000 72 000314 00193
174 = 0.01 25 000153 0239
175 iz 0.015 0oo]e 0.0533
176 iz 0.00101 000355 00142
177 iz 0.0 02 000127 000572
178 iz 000 35 0.00438 0123
179 = 0.0201 00s07 HD
120 = 0.00]1 51 007 HD
121 iz 000533 017l HD
152 iz 0.00]1 31 0000 000102
183 = 000524 00155 HD
124 e .00k 34 0.008s2 MDD
185 = 0004 19 0o102 002383
126 iz 0.004 21 00032 HD
1587 iz 000574 0.050 HD
185 iz 000G 64 000452 HD
1589 iz 000582 0023 HD
120 = 00287 0009 HD
121 = 0.001 00 0.00338 00107
122 iz 0.00] &5 0.00108 0001 25
135 iz 0.001 25 00124 00317
194 iz 0.001 33 0.00038 000147
195 iz 0000 66 000052 000577
196 iz 0.001 14 000172 0 a0EE2
127 = 0.00] 52 000285 0002 &
198 e 0.001 59 0.000s= 0oo0ss
129 e 0.00021 000121 0.ol102
200 iz 0005 12 0.00205 00342
21 iz 000085 00052 00278
202 = 000073 000035 00043
203 = 000023 0.00071 000543
204 iz 00461 000122 =1
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TE-FEET TE-FEET
Compond | TR-FRET Budug Ex: Binding Ei: Celbilar
of Exanple A55 Y BRI BERD4 proliferation:
# protocal (BEDI_ES57- (BDII_E352- EC;, (ph)
E162) (L) MAST) (ph)

25 = 020 0ol =1
25 = 00005 000051 0a014l
207 iz 000052 0.00202 000133
28 iz 000541 000115 0.0107
29 iz 0oolz 000028 0008 54
210 iz 0.001 72 0.000=0 00133
211 = 000587 0.00747 0118
212 = 000239 00050 0.155
213 e 0.00085 00002 0.0014
214 iz 00402 000325 0.451
215 iz 00657 0.00587 0.454
216 = 00573 00&ESE 0803
217 = 0.133 00428 =1
218 iz 000084 000054 0001 35
219 iz 00553 000478 0301
220 iz 00516 000261 0285
221 iz 00516 00123 0055
22 = 017 002y 0.1&
43 = = 0238 = 0408 HD
224 iz 0.00] &4 0001 4 000524
225 iz 0000525 0.00239 00122
228 = 000524 0.0018a 0oo7sz
=27 e 0.00r7 5 0oolls 0.154
228 = 00245 0002 00843
229 iz 0.00411 0.00136 00412
250 iz = 0238 005zl 0.528
21 iz 0.059 000542 0.14%
252 iz 0.108 0.00848 0383
23 = 000515 000377 HD
234 = 0.0103 0 00ad =1
25 iz 0.0161 0.00851 0162
2596 iz .05 55 0.030 =1
27 iz 00218 0n1zl 0313
258 iz 00821 0004 & 0.275
29 iz 00513 000212 0234
240 = 0.00514 0.oo01as 00853
241 e 0.00Go7 0o017& I
242 e 0.0125 000378 =1
245 iz 0.001 25 0.00347 0.153
244 iz 0.00043 0.00102 0oo2L3
245 = 0000 54 0.00024 000109
245 = .00 32 000GE 00117
247 iz 0000 22 0.00242 0 00 54
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TE-FEET TE-FEET
Compond | TR-FRET Budug Ex: Binding Ei: Celbilar
of Exanple A55 Y BRI BERD4 proliferation:
# protocal (BEDI_ES57- (BDII_E352- EC;, (ph)
E162) (L) MAST) (ph)

248 = 000533 0.o0z2e 00258
249 = 00081 nnlal 00177
250 iz 0.0022 005 0.845
251 iz = 0238 0142 HD
252 iz 0.0161 0.00224 0108
2573 iz 00007 0o011s 00013
254 = 0.00] 12 000071 00033
255 = 0004 53 000733 00343
256 e 0.00059 000054 000035
257 iz 00002 34 0.0091% 00211
258 iz 000052 0.002e 00043
259 = 00034 000305 0.01e
260 = 0007 26 0a0s4 0219
21 iz 000532 0.00778 =10
202 iz 0,005 57 0a152 HD
203 iz 0,007 04 0.00207 =10
204 iz 000657 000153 05549
25 = 00255 000421 017
206 = 0017 000215 00427
207 iz 0.0727 00547 HD
208 iz 00528 00164 HD
209 = 000589 00002 HD
270 e o011 000335 0.0807
71 = 0.00391 0.001e4 00852
212 iz 0.0522 0.00835 HD
213 iz 0.001 12 000028 HD
274 iz 000233 000156 HD
215 iz 0000 0.00085 HD
X6 = 0.001 19 Qool1ls HD

HD = notdetennired .
LPS archaryd ) indwed I1-6 produfion nouse

Conpomnds of the Exanples histed in Table 2vrere ssaved for their abihity to intubat
LF5 (lipopolysaccharida] induced IL-6 (Trterlarkin) production in mice, Fox Chase SCIDT
fermale nuce (Charles Fivers Labs, 5 per group) cr CD1 famale nice (5 per groap) meoelved
anntrapentoneal challenge of hpopolws aochande (2.5 malke, LA E coli 0111 :E4) one
hoar after oral adnomstration of compounds. Mice weie eutharized 2 hois after
Lipopolysaccharide irpecton, blood was rermoved by cardiac panctare, ard then the semm
harvested fiom theblood sanples was fiomen at -20 °C. Onthe day of'the ass ay the senam
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samples were bzt to rocmm termperatare and then dibated 1:20 1 phosphate buffered s ahine
cottatting 2 % bovire senum alburnun, Intedenlan-® measemerts were peformed wsing a
cytokine assay fiom Mesa S cale Discovery (Gaitheshurg, Marland ) for monse senom
analysis according to the marmfactarer’s protocal and mad ona SECTOR Imazer &000
[(Meso Seale Discovery, Gaithersburg, Mardand) mstmment. Statisteoal analysis was
petforred using Prism s ofterare (version 5.0 incorporating Darmett’s one way ANOV A
The IL-6 mean ard standard deviation of the zronp of vehicle treated armnals were compared
vwith the IL-& mean and standard deviaton of the zioup teated withdmgz, A p vale= 005
means that there 15 less than a 5% prob ability that the mean wahies n the taro gronps are
equal. The %% inhibition vahies in Tahle 2 all exlubited apvahie less than 005,

Tale 2
Inlubibon of LFS iduced IL-& prodachon
ommpoand of Exanple & %o inbobition Mouis e s hain
& ) SCID
7 53 SCID
g 5 SCID
o T SCID
12 o SCIm
15 5] SCID
a3 ) SCID
24 e SCID
26 &= SCID
a7 ] SCID
249 i) SCID
30 g1 SCID
31 &= SCID
43 &6 CI
58 ] CI
54 ol [}
il 44 CIx
140 &6 CI
151 57 CI
K] ar CI
132 7 CI
191 ol [}
192 LE] CIx
194 53 CI
195 &4 CI
196 T CI
198 (=] [}
190 a0 CIx
22 47 CI
2 T CI
27 k] CI
KXo T T inhdh ihon
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The effectof conpoands of the exanples to mirbit the groarth of OFM-2 encgrafl
tinos inplanted in micewas evahiated. & smispensionof carcercells (5 x10F per0.1 il
prepared in EPMI miltire medmm (Invikvozen, Carlshad, C &7 wras dibated 1:1 with a sobihon
of MatizelT¥[ED Biosclences, Franklin Lakes, MT) and inomilated sub mitaneonslhy mio the
vight bind flandk of ferale SCIDbeige (Charles Fiver Labs) noce. Eandonozation o
treatrrert and wehicle corntrol zioups (2- 100 zroap) ccouned when the mean himeor vohume
reached approcdmately 250 nmt®. Conponnds were formmlated in 2 5% DMS O, 10%
ethanol, Z7.5% PEG 400, &P Phosol 553 MC T, Admumstrabon of conponrd or velocle wras
nubated onthe day folloarine mndonnzaton ard combrmed for 21 days. Tumoes wewe
mexured tarice a weelk througzhoat the treatmert period using a pair of calipers and tamor
viohies were calmilated according to the formla V = L= W2 (V: volume, nan’, L langth,
e Wewridih, rn). Tumor groarth indob thonoaras calmilated based on the mean tameor
vohie measited on the first day that the mean vohime of the vehicle zioup ecceeded 2000
mnt according to the formmla:

Tzl = 100 — (100 x (mean bonor vobome of teabrent goup f mean iamer vohime
of control groupT)

Fesults ave shoarn in Tale 3.

Tahle 3
OFM-2 laman malbpk myeloma cancer xenogaft model
Compound of Dise wnte, s oI %o reroved
Exanmple # mglls FEZlmEn froem s ud

3 1.85 PO, QD x21 e 35

9 3.75 PO, QD x21 nd” 100
12 15 IF, QD 21 gLk 11

12 15 IE, QD 1 o i =2

12 3 IE, QD 1 BEFk 11

13 3 IF, QDxdl nd” 100

PO, 3on 4

12 3 off %3 wreeks ol i 0

12 3 PO, QD xl1 i 1]

12 15 PO, QD 2] ok =2

12 3 PO, QD 2] L i 58
173 1.25 PO, QD 2] eFrk 1]
173 25 PO, QD x21 nd” &7
156 25 PO, QD x21 oL 1]
156 5 PO, QD x21 Gk 44
159 1.25 PO, QD 21 o i 3=
159 25 PO, QD 21 nd” A
159 5 PO, QD 2l nd” K]
207 025 PO, QD xdl Pk 1]
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Compound of Dise mnte, 0TI o rermoved
Exanmple # mglls FEZlmEn froem s ud

207 05 PO, QD 2l o 11

207 05 PO, QD 2l e 15

207 10 PO, QD 2l ERE 44

213 05 PO, QD 21 e 13

213 1 PO, QD il QiEpksek 25

213 1 PO, QD 2l e 15

213 2 PO, QD 2l nd” K]

a. The pwahies [as irdicated by asterisls) are denved fiom Stadent's T test conparison of
treatrert zroup vs. conbol groap. FFF p=0.001, +F p=001, * p= 005,

b. Pewentage of teatrent gronp that were rermoved from s tady due to ot idity or wrezlt
loss mexcess of A%,

c. Hotdetenmined.

It1s undess tood that the forezoing detatled des cnphon and accompanying examples
are mewly dhstrative and are not tobe taken & hnutatons upon the scope of the 1rrention,
which 15 defined solelyby the apperded clains and ther equivalents. ¥Wanous changes and
modificatiorns to the disclosed enb odirvents will be apparent to those slalled mthe art. Such
changes and modifications, rehiding withoat natabon thos e relating to the chermcal
sthichires, substihents, derivatives, intentediates, syntheses, forrmlations andfor methods of
use of the nrvention, maybe made without deparing fiom the s pirit and scope thereof. Al
b licahicrs, patents, ard patert applhications ated herem awe hereby imoorporated by
reforerce in ther erbirety for all parposes.
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CLAIMS:

1. A compound of formula (I} or a pharmaceutically acceptable salt thereof,

wherein

Y'is CH;

R' is CDs, C-C; alkyl, or C;-C; haloalkyl;

R? is H or C)-C; alkyl;

Y?is CRY;

R is H, C;-Cg alkyl, C5-Cs alkenyl, C»-Cy alkynyl, halogen, C,-Cg haloalkyl, -CN,
-C(O)R™, -C(0)OR™, -C(O)NR**R™, -S(O)R?, -S(0),R™, -S(0)NR™R™, or G';
wherein the C;-Cg alkyl, C;-Cs alkenyl, and C,-C¢ alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from
the group consisting of G', -CN, -C(O)R*®, -C{OYOR?, -C(O)NR*R¥
-CONER®)NR®R*, -S(O)R¥, -S(0),R™, -S(0)LNR*™R*, -OR™, -OC(O)R*,
NRPR* NR™IC(O)R™, NR*®)SO,R™, N(R*)C(O)ORY, N(R*)C(O)NR*RY,
N(R*™S0,NR*R*, and N(R*®>)C(NR*R¥*)=NR*™R*;

Y?is CR'R;

R* is H, deuterium, C;-C alkyl, halogen, or C1-Cs haloalkyl;

R? is H, deuterium, C,-Cs alkyl, C,-Cs alkenyl, Co-Cs alkynyl, halogen, C;-Cg haloalkyl,
-C(O)R*, -C(O)OR™, -C(O)NR™R, -S(O)R*, -S(O),R”, -S(O),NR** R, or G';
wherein the C,-Cg alkyl, C,-Cg alkenyl, and C;-C¢ alkynyl are each independently

unsubstituted or substituted with 1 or 2 substituents independently selected from
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the group consisting of G', -CN, -C(O)R™, -C(0)OR™*, -C{O)NR*R*,
-C(ONR™NRR*, -S(0)R™, -8(0),R™, -S(0),NR®R*, -OR™, -OC(O)R¥,
NRPR®, NR™®IC(O)R™, N(R™ISO,R™, NR*P)C(0)YOR™, N(R™)C(ONR*PR,
N(R*™)SO,NR**R* and N(R*™)C(NRR*)=NR*R*;

R*® R®® R* R and R, at each occurrence, are cach independently H, C,-Cg alkyl, C,-
Cs alkenyl, Cs-Cs alkynyl, C;-Cs haloalkyl, G', or -(C;-Cs alkylenyl)-G';

R at each ocecurrence, is independently H, C;-Cs alkyl, C,-C alkenyl, Cy-Cs alkynyl,
C-Cg haloalkyl, G', ~(C4-Cg alkylenyl)-G', -(C,-Cg alkylenyl)-CN, -(C-Cs
alkylenyl)-OR?, or -(C;-Cs alkylenyl}-C{O)OR?Y;

R, at each occurrence, is independently C-Cg alkyl, C,-Cg alkenyl, C,-Cy alkynyl, C;-
Cs haloalkyl, G', or -(C;-Cs alkylenyl)-G';

RSd, at each occurrence, is independently Cy-Cg alkyl, C,-Cs alkenyl, C,-Cg alkynyl, C1-
Cs haloalkyl, G', (C;-Cy alkylenyl)-G', ~(C-Cs alkylenyl)-NR°R?, or —(C-Cs
alkylenyl)-N(R®)C(O)O(R®);

G/, at each oceurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G' is optionally substituted with 1, 2, 3, 4, or 5 R'® groups;

R® is H, C,-Cs alkyl, C3-Cs alkenyl, Co-Cs alkynyl, halogen, C-Cg haloalkyl, -C(O)R®,
-C(0)OR®, -C(O)NR®R®, -S(0),R%, -S(0),NR®R®, or G*; wherein the C,-Cs
alkyl, C;-Cg alkenyl, and C;-Cq alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group
consisting of G7, -CN, -C(O)R*, -C(O)OR®, -C(O)NR®R®,
-C(ONRP)NRTRY, -S(O)R, -S(0)R%, -S(O),NR*R, -OR*, -OC(O)R%,
NR®R®, NR®IC(ORY, N(R®)SO,R®, N(R®)C(O)OR™, N(R™)C(O)NR®R®,
NR™)SO,NR®RY, and N(R®)C(INRPR®)=NR*R®;

R® R® and R%, at each occurrence, are each independently H, alkyl, C,-Cs alkenyl, C,-
Cs alkynyl, haloalkyl, G?, -(C;-Cs alkylenyl)-G*, —(C-Cy alkylenyl)-OR?, -(C1-Cs
alkylenyl)-S(O)R?, -(C-Cs alkylenyl)-S(O)NRRY, -(C-Ce alkylenyl)-C(OIR?,
-(C1-Cs alkylenyl)-C(OYOR?, «(C}-Cs alkylenyl)-C(O)NRRY, -(C-Cs
alkylenyl)-NR°RY, -(C}-Cs alkylenyl)-N(RDC(O)R®, -(C-Cs
alkylenyl)-N(R%)S(0):R", «(C-Cs alkylenyl)-N(RY)C(O)OR), —{C-Cs
alkylenyl)-N(R®)C(OINR RS, or «(C-Cy alkylenyl)-N(R®)S(O),NR°R®;
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Rﬁd, at each occurrence, is independently alkyl, C;-Cg alkenyl, Cy-Cg alkynyl, haloalkyl,
G?, -(C1-Cy alkylenyl)-G*, —(C1-Cy alkylenyl)-OR?, -(C;-Cs alkylenyl)-S(O)R?,
{(Cy-Cg alkylenyl)-S(O)NRRY, «(C-C; alkyleny))-C(O)R?, —~(C1-Cs
alkylenyl)-C(Q)OR?, -(C;-Cs alkylenyl)-C(ONRRY, «(C,-Cs alkyleny!)-NR°RY,
~(Cy-Cs alkylenyl)-N(RC(O)R®, -(C1-Cg alkylenyD)-N(ROIS(O)RY, —(C4-Cs
alkylenyl)-N(ROC(O)ORY), ~(C1-Cs alkylenyD)-N(RC(O)NR R, or -(C-Cy
alkylenyl)-N(R®)S(0);NRR%;

G?, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G is optionally substituted with 1, 2, 3, 4, or 5 R*® groups;

A'is CR") or N; A% is C(R®) or N; A% is C(R®) or N; and A* is C(R') or N; wherein
zero, one, or two of Al, Az, A3, and A* are N;

R’, R®, and R®, are each independently H, C;-Cg alkyl, C5-Cs alkenyl, C;-Cs alkynyl,
halogen, C;-Cs haloalkyl, -CN, NO,, -ORY!, -OC(O)RY, -OC(O)NR*RY, -SRY!,
-S(O),RY!, -S(0),NR¥RY*, -C(O)RY!, -C(O)ORY!, -C(O)NR¥’RY, .-NR¥RY,
NERPCORY, NRP)S(O)RRY, -NRC(O)YO(R?), -NR*)C(O)NR¥RY,
NR)S(ORNRPRY, G?, «(C-Cy alkylenyl)-CN, «(C,-Cs alkylenyl)}-ORY!, -(C;-
Cs alkylenyl}-OC(O)RY?, «(C,-Cs alkylenyl)-OC(O)NR¥’RY, -(C,-Cs
alkylenyl)-S(0),R?, -(C-Cs alkylenyl)-S(O),NR¥*R¥, -(C-Cq
alkylenyl)-C(O)RY", «(C-Cs alkylenyl)-C(O)ORY', <(C-Cq
alkylenyl)-C(O)NRYRY, -(C,-Cs alkylenyl)-NR”R**, -(C,-C;
alkylenyl)-N(R”)C(O)R*?, (C1-Cs alkylenyl)-N(R*)S(0),R¥, —(C;-C;
atkylenyl)-N(R*)C(O)O(R*®), ~(C1-Cs alkylenyl)-N(R*)C(O)NR¥’RY, -(C,-Cs
alkylenyl)-N(R”*)S(0),NR¥’R¥, —(C;-Cs alkyleny)-CN, or -(C;-Cs
alkylenyl)-G’;

RY" R¥, and R**, at each occurrence, are cach independently H, C;-Cq alkyl, C2-Cs
alkenyl, C>-Cs alkynyl, C,-Cg haloalkyl, G*, -(C,-Cs alkylenyl)-G>, -(C,-Cs
alkylenyl)-OR?, -(C}-Cs alkylenyl)-S(0):R?, -(C-Cs alkylenyl)-S(O),NR°RY,
-(C1-Cs alkylenyl)-C(O)R?, —(C-Cs alkylenyl)-C(O)OR?, -(C-Cs
alkylenyl)-C(O)NRRY, -(C1-Cg alkyleny])-NR°RY, -(C-C
alkylenyl)}-N(R*)C(O)R®, -(C;-C; alkylenyl)-N(R9)S(O),R", (C-Cq
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alkylenyl)-N(R%)C(0)O(R"), «(C1-Cs alkylenyl)}-NR)C(OINRRE, or -(C;-Cs
alkylenyl)-N(R%)S(0),NR°RY,

R, at each occurrence, is independently C;-C; alkyl, C»-Cg alkenyl, C>-Cg alkynyl, C;-

* Cg haloalkyl, G°, -(C1-Cs alkylenyl)-G, (Cy-Cg alkylenyl)-OR®, -(C1-C
alkylenyD)-S(0):R?, ~(C;-Cs alkyleny!)-S(0);NR°RY, -(C-Cs alkyleny!)-C(O)RY,
~(C1-Cs alkylenyl)-C(O)OR?, «(C-Cy alkylenyh)-C(O)NRR?, -(C;-C
alkylenyl)-NR°RY, <(C-C; alkylenyl)-N(R9)C(O)R®, -(C-Cs
alkylenyl)-N(R%)S(0);R®, (C1-Cs alkylenyl)-NRHC(OYORY), —(C;-Cy
alkylenyl)-N(R)C(O)NR°RY, or -(C;-Cs alkylenyl)-N(R%)S(O),NR°RY;

G?, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G? group is optionaily substituted with 1, 2, 3,4, or 5 R'®
groups;

RY is H, C,-C; alkyl, halogen, C;-C; haloalkyl, or -CN;

R'¢, R?, and R, at each occurrence, is independently selected from the group consisting
of oxo, C;-Cy alkyl, C5-Cg alkenyl, C,-Cyg alkynyl, halogen, C,-Cs haloalkyl, -CN,
NO,, G*, -OR?, -OC(O)R®, -OC(Q)NRRY, -SR?, -S(O),R?, -S(O);NR°R,
-C(O)R?, -C(O)OR?, -C(O)NR°RY, -NRRY, -N(R®)C(O)R®, -N(R)S(0):R",
NR)C(OYORP), -NRIC(O)NRR?, -N(R®)S(0),NRR?, ~(C;-Cs
alkylenyl)-CN, —(C-Cs alkylenyl)-G**, (C1-Cy alkylenyl)-OR?, -(C;-Cs
alkylenyl)-OC(O)R?, -(C-Cs alkylenyl)-OC(O)NRRY, -(C;-C
alkylenyl)-S(O)R?, -(C;-Cy alkylenyl)-S(O),NR°R?, -(C;-C; alkylenyl)-C(O)R?,
-(C1-Cs alkylenyl)-C(O)OR?, -(C;-Cs alkylenyl)-C(O)NR°R?, -(C1-Cs
alkylenyl)-NR°RY, «(C;-Cs alkylenyl)-NRHC(OIR®, -(C-Cs
alkylenyl)-N(R®)S(0);R®, —(C;-Cy alkylenyl)-N(R®)C(O)O(RY), —(C1-Cs
alkylenyl)-N(R)C(O)NR°R, -(Cy-Cy alkylenyl)-N(R)S(0),NR°RY, or -(C1-Cs
alkylenyl)-CN;

R? R° RY, and R®, at each occurrence, are each independently H, C;-Cg alkyl, C-C
alkenyl, Cy-Cg alkynyl, C;-Cs haloalkyl, G**, «(C-Cg alkylenyl)-OR?, —(C-Cy
alkylenyl)-NRZR™, ~(C)-Cy alkylenyl)-C{O)NRZR?, or ~(C,-Cs alkylenyl)-G*;

Rb,_ at each occurrence, 1s independently C;-Cq alkyl, C;-Cs alkenyl, C,-Cy alkynyl, C1-Cs
haloalkyl, G**, or —(C;-C alkylenyl)-G**,
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G2a, at each occurrence, are cach independently aryl, heteroaryl, heterocycle, cycloalkyl,
or cycloalkenyl; and each G* group is optionally substituted with 1,2, 3, 4, or 5
R’E groups;

R, at each occurrence, is independently oxo, Cy-Cg alkyl, C;-C¢ alkenyl, C,-Cg alkynyl,
halogen, C;-Cs haloalkyl, -CN, NOs, -OR®, -OC(O)R?, -OC(O)NRZR?, -SR?,
-S(0),R™, -S(0);NR™R, -C(0)R*, -C(O)OR?, -C(O)NR®R*, -NR?R™,
NERPC(O)R?, NRZIS(0)R?, -NRAIC(O)O(R?), -NRP)C(ONRPR,
N{R®)S(0)NRZR*, (C}-Cy alkylenyl)-OR?, (C;-Cs alkylenyl)-OC{O)RZ,
~(C1-Cs alkylenyl)-OC(OINR™R™, -(C}-Cs alkylenyl)-S(0),R™, -(C1-Ce
alkylenyl)-S(O)NRZR*, (C,-Cs alkylenyl)-C(O)R?, —(C1-Cs
alkylenyl)-C(O)OR™, (C-Cy alkylenyl)-C(O)NR®R?, (C,-Cy
alkylenyl)}-NR™R™, -(C;-Cg alkylenyl)-N(RZ)C(O)R?, -(C-C
allylenyl)-N(R™)S(0):R?, «(C\-Cs alkylenyD)-N(R®)C(OYO(R™), ~(C1-Cs
alkylenyl)-N(R™)C(OINR®R™, —(C;-C alkylenyl)-N(R™)S(O)NR®R™, or —(C;-
Ce alkylenyl)-CN;

R*', R, and R™, af each occurrence, are each independently H, C;-Cg alkyl, Co-Cs
alkenyl, C,-Cg alkynyl, or C1-Cg haloalkyl; and

RZ?, at each occurrence, is independently C;-Cg alkyl, C;-Cg alkenyl, C,-Cy alkynyl, or
C;-Cs haloalkyl.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein
R'is C;-Cs alkyl.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

R*is H.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein
R?is H, -CN, -C(O)R*, -C(0)OR™, -C(O)NR**R>*, or C;-Cg alkyl, wherein the C;-Cq

alkyl is optionally substituted with a substituent selected from the group consisting of G/,
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NRPR*, NR™IC(ORY, NR™)SOR™, NR*C(OYOR™, NR*)C(O)NR™R*, and
NER*®)SO,NR? R,

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

R*isH or deuterium; and

R’ is H, deuterium, C;-Cy alkyl, C5-Cs alkenyl, C,-Cg alkynyl, C1-Cg haloalkyl, -C(O)R>,
-C(O)ORS“, or G ; wherein the C;-Cg alkyl, C,-Cy alkenyl, and C,-Ce alkynyi are
each independently unsubstituted or substituted with 1 or 2 substituents
independently selected from the group consisting of G', -C(O)R®, -C(O)OR™,
-C(O)NRR*, -COINR™INR*R’, -OR®, -OC(O)R, -NR**R™,
NRCOR™, N(R*)S0.R*, N(R*®)C(0)OR™, N(R*®)C(O)NR*® R, and
N(R3)SO,NRR.

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

R®is H, C;-Cs alkyl, C,-Cg alkenyl, -C(O)R®, -C(O)OR®, -C(O)NR®R, -S(0),R*, or
G?%; wherein the C,-Cg alkyl and the C»-C alkenyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from
the group consisting of G, -CN, -C(OYOR®, -NR®R®, N(R*)C(O)RY,
NER®)S0,R, NR®)C(O)ORY, N(R®)C(O)NR®PR®, and N(R**)SO,NRPR®,

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

R’ is H, C;-Cg alkyl, halogen, C;-Cy haloalkyl, -CN, -S(O)R"}, -S(0),NR*’R*,
-CONRPRY, -NR¥R¥, -N(R¥*)C(O)RY, -N(R*)S(0),RY, -NRIC(O)ORY),
NERPIC(O)NRYRY, -N(R¥)S(0),NR¥RY*, -(C}-Cg alkylenyD)-S(0),RY, -(C,-Cs
alkylenyl)-S(O),NR¥RY, -(C,-Cs alkylenyl)-C(OYNR¥RY*, (C,-C
alkylenyl)-NR¥RY, -(C1-Cs alkylenyl)}-N(R¥*YC(O)RY, (C;-Cs
alkylenyl)-N(R**)S(0),R¥, ~(C}-Cs alkylenyl)-N(R)C(Q)OR), ~(C1-Cs
alkylenyl}-N(R**)C(O)NR*R¥, or -(C;-Cy alkylenyl)-N(R*)S(0),NR*’R**,

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

11.

12.

13.

R' s C[-C; alkyl;
R*is H;

Y'is CH;

Y? is CR?; and
Y% is CR'R’.

The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein

R* is H or deuterium; and

R® is C,-Cg alkenyl optionally substituted with a G group, or R® is H, deuterium, C;-Cg
alkyl, -C(O)R™, -C(O)OR™, or G'; wherein the C;-Cs alkyl is unsubstituted or
substituted with a substituent selected from the group consisting of G*, -C(O)R*,
-C(0)OR™, -C(O)NR*R*, -C(O)N(R*")NR*’ R, -OR*, -QC(O)R*}, -NR¥R**,
and N(R*))CINRPR*)=NR ™R,

The compound of claim &, or a pharmaceutically acceptable salt thereof, wherein
R? is H, -C(O)R™, or -C(O)NR’R*.

The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein

RS is H, C;-Cy alkyl, -C(O)R®, -C(O)OR®, -C(OYNR®R®, -S(0),R®, or G?; wherein the
C1-Cs alkyl is unsubstituted or substituted with a substituent selected from the
group consisting of G* and -C(O)OR™.

The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein
R’ is H, C,-Cs alkyl, halogen, -S(O),R*', -S(0),NR¥R¥, -NR**R**, -N(R*)S(0),R*, or
-(C1-Cs aIkylenyl)—S(O)zRyI.

The compound of claim 8, or a pharmaceutically acceptable salt thereof, wherein
Alis CRT), A?is C(R®), A® is C(R®), and A* is C(R'"); or

Alis N, A% is C(RY), A® is C(R®), and A* is CR'®); or

Alis N, A?is C(R®), A% is N, and A" is CR').
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14.

15.

16.

17.

18.

19.

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

R'is methyl;

R*is H or deuterium;

R’isH, halogen, C;-Cs alkyl, or optionally substituted cyclopropyl;

R®is H, C-Cy alkyl, halogen, C;-Cg haloalkyl, -CN, optionally substituted heterocycle,
-C(O)NR”RY, (C}-Cs alkylenyl)-NRY'RY, -(C;-C alkylenyl)-N(R¥YC(O)RY,
-(C-Cs alkylenyD)-N(R*)S(0)RY?, «C-Cs alkylenyl)-N(R¥)C(OYORY), ~(Cy-
Cs alkylenyl)-N(R¥)C(O)NRPRY, -(C-Cy alkylenyl)-N(R**)S(O),NR¥’R*, or
«(C;-Cg alkylenyl)-G? wherein G is optionally substituted heterocycle; and

R is H, C,-C; alkyl, or halogen.

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

R} is H or -C(O)NR*R*.

The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein
R? is H, deuterium, or C,-Cg alkyl optionally substituted with a substituent selected from
the group consisting of -C(OYOR and OR™,

The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein
R® is -C(O)R®, -C(O)OR®, -C(O)NR®R®, G?, or C;-C alkyl which is unsubstituted or
substituted with a G group.

The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein
R’ is halogen, -NR¥RY, -NR™)C(O)R?, -N(R*)S(0),R*?, or -(C1-Cs
alkylenyl)-S(O),R"".

The compound of claim 14, or a pharmaceutically acceptable salt thereof, wherein
R is H or halogen;

R®is H; and

R"is H.
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20.

21.

22,

23.

24,

25.

26.

27.

28.

The compound of claim 19, or a pharmaceutically acceptable salt thereof, wherein

R’ is halogen, -N(R¥)S(O).RY, or -(Cy-Cs alkylenyl)-S(0),RY.

The compound of claim 20, or a pharmaceutically acceptabie salt thereof, wherein

R® is -C(O)R®, -C(O)OR®, -C(O)NR®R®, G2, or C-Cs alkyl which is unsubstituted or

substituted with a G* group.

The compound of claim 21, or a pharmaceutically acceptable salt thereof, wherein

R’ is H, deuterium, or C;-Cg alkyl optionally substituted with a substituent selected from

the group consisting of -C(O)OR®® and OR™.

The compound of claim 22, or a pharmaceutically acceptable salt thercof, wherein
R} isH or -C(O)NR*R*,

The compound of claim 23, or a pharinaceutically acceptable salt thereof, wherein
R*® and R* are each independently H or C;-Cy alkyl;

R™ is C1-Cs alkyl;

R and R* are C-Cg alkyl; and

R¥ is H.

The compound of claim 1, or 2 pharmaceutically acceptable salt thereof, wherein
Alis C(R), A% is C(RY), A% is C(R”), and A is C(R'Y).

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

AlisN, A%is CRY), A’ is CR?), and A* is C(R™).

The compound of claim 1, or a pharmaceutically acceptable salt thereof, wherein

AlisN, A%is C(RY, A% is N, and A*is CR'™).

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

R! is methyl;
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29.

30.

31

R* is H, -C{O)NR*R™, -CN, or C-C; alkyl which is substituted with a G' group;
wherein G' is an optionally substitiited C4-Cy heterocycle;

R*isH or deuterium;

Ris H, halogen, -CN, C4-Cs alkyl, or optionally substituted cyclopropyl;

R%is H;

R’ is halogen, -N(R™)S(0),R*, or -(C-Cs alkylenyl)-S(O),R*'; and

RYis H.

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

R’is H; and

R%is phenyl, pyridinyl, or cyclohexyl; each of which is optionally substituted; or R® is
-C(0)O(C;-Cg alkyl); or RS is —CH;-(optionally substituted tetrahydropyranyl).

The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein
R! is methyl;

R*is G

R*is H or deuterium;

R’ is H, halogen, -CN, C,-C5 alkyl, or optionally substituted cyclopropyl;

RPis H;

R’ is ~S(0);R", -N(R™)S(0);R??, or -(C-Cs alkylenyl)-S(0O)R'; and

R"is H.

The compound of claim 13, or a pharmaceutically acceptable salt thereof, wherein
R' is methyl;

R} is G'; wherein G' is optionally substituted heteroaryl;

R*is H or deutetium;

R’ is H, halogen, -CN, C,-C; alkyl, or optionally substituted cyclopropyl;

R%is H;

R’ is —S(0):R”", -N®R¥)S(O},R?, or -(C-Cg alkylenyl}-S(O),RYY;

R'is H: and
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Ris H.

32. A compound of formula (I) or a pharmaceutically acceptable salt thereof,

wherein

Y'is CH;

R is CD;, C1-C; alkyl, or Ci-Cs haloalkyl;

R? is H or C;-C; alkyl;

Y? is CR%

R® is H, C;-Cs alkyl, C»-Cs alkenyl, C2-C alkynyl, halogen, C;-Cs haloalkyl, -C(O)Rsa,,
-C(O)OR®, -C(O)NRR™, -S(0)R™, -S(0),R™, -S(0),NR*R™, or G'; wherein
the C;-Cg alkyl, C2-C alkenyl, and C»-C; alkynyl are cach independently
unsubstituted or substituted with 1 or 2 substituents independently selected from
the group consisting of G', -C(O)R*, ~-C(O)OR™, -C(O)NR*R*,
-CIONRPINR®R, -S(0)R¥, -S(0),R*, -S(0)LNR¥R*, -OR*, -OC(O)R¥,
NRPR*, NR®IC(ORY, N(R*)SO,R*, N(R*®)C(0)ORY*, N(R¥®)C(ONR?R™,
N(R®)SO,NR¥R*, and N(R*)C(NR*®R*)=NR*"R*;

Y?is CR*R;

R*is H, deuterium, C-C; alkyl, halogen, or C;-Cg haloalkyl;

R? is H, deuterium, C1-C alkyl, C-Cs alkenyl, C2-Cg alkynyl, halogen, C;-Cs haloalkyl,
-C({O)R™, -C(O)OR™, -C(OINR> R, -S(0)R¥, -S(0),R*?, -S(O)NRPR, or G';
wherein the C;-Cg alkyl, C2-Cg alkenyl, and C;-Cs alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from
the group consisting of G, -C(O)R™, -C(Q)OR*, -C(O)NR™R*,

281



LCONRNRP R, -S(O)R™, -S(O),R*, -S(0),NR*R*, -OR*®, -OC(O)R™, -
NRPR*, N(R*C(O)R™, N(R™SO:R*, N(R*)C(O)OR*™, N(R®)C(ONRR,
N(R’)SO,NR*R*, and N(R™)C(NR**R*)=NR™R’;

R¥ R*® R*, R™ R™, and R™, at each occurrence, are each independently H, C;-Cg

alkyl, Co-Cg alkenyl, C,-Cy alkynyl, C,-Cs haloalkyl, G, or -C1-Cs
alkylenyl)-G L

R* and R, at each occurrence, are each independently C,-Cg alkyl, Co-Cy alkenyl, Cp-Cs

alkynyl, C;-Cg haloalkyl, G', or -(C;-Cg alkylenyl)-G';

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

cycloalkenyl; and each G'is optionally substituted with 1, 2, 3, 4, or 5 R'® groups;

RS is H, C;-Cg alkyl, Co-Cg alkenyl, C,-C alkynyl, halogen, Ci-Cg haloalkyl, ~-C(O)R®,

-C(O)OR®, -C(ONR®R®, -S(0),R®, -S(0);NR®R®, or G*; wherein the C;-Cg
alkyl, Cy-C; alkenyl, and C,-Cg alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group
consisting of G7, -C(O)R*, -C(OYOR™, -C(O)NR®R®, -C(O)N(R®)NR*R,
-S(O)R®™, -S(0),R®, -8(0)NR® R, -OR%, -OC(O)R*, -NR*R®,
NR®)C(OR™, NR*)SO:RY, N(R®)C(O)OR™, N(R*)C(O)NR*R™,
NR®)SO,NRR®, and N(R®)CINRPR®)=NR®R®;

Ré"‘, RGb, and R®, at each occurrence, are each independently H, alkyl, C,-C¢ alkenyl, C,-

Cy alkynyl, haloalkyl, G?, -(C;-Cs alkylenyl)-G?, —(C;-Cg alkylenyl)-OR?, -(C-Cs
alkylenyl)-S(0),R?, -(C1-Cs alkylenyl)-S(O)NRRY, -(C;-Cs alkylenyl)-C(O)R?, —
(C1-Cs alkyleny))-C(O)OR?, -(Cy-Cs alkylenyl)}-C(OJNRRY, (C1-Cq
alkylenyl)-NR°RY, -(C-Cs alkylenyl)-N(R)C(O)R®, -(C1-Cs
alkylenyl)-N(R®)S(0):R", «(C;-Cs alkylenyl)-N(RC(O)OR), «(C1-Cs
alkylenyl)-N(R®)C(O)NR°R?, or -(C1-Ce alkylenyl)-N{R%)S(O),NRRY;

R® at each occurrence, is independently alkyl, Cp-Cs dlkenyl, Co-Cg alkynyl, haloalkyl,

G?, -(C1-Cs alkylenyl)-GZ, —(C1-Cs alkylenyl)-OR®, -(Cy-Cs alkylenyl)-S(O):R?,
«(C1-Cg alkylenyl)-S(O)NRRY, ~(C-Cg alkylenyl)-C(O)R?, «(C-Cs
alkylenyl)-C{Q)OR?, -(C;-Cs alkylenyl)-C(QINRRY, -(C;-Cy alkylenyl)-NR°RY,
-{C1-Cs alkylenyl)-N(RC(O)R®, -(C;-Cg alkylenyl)-N(R®)S(O)R®, «(C,-Cq
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alkylenyl)-N(R®)C(0)O(R"), «(C;-Cs alkylenyl)-N(R)C(O)NRR?, or -(C;-Cs
alkylenyl)-N(R®)S(O);NRRY;

(?, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G*is optionally substituted with 1, 2, 3, 4, or 5 R%® groups;

Alis CRY) or N; A% is C(R®) or N; A is C(R®) or N; and A* is C(R') or N; wherein
zero, one, or two of AL, A%, A, and A* are N,

R’ R®, and R’, are each independently H, C-Cy alkyl, C»-Cs alkenyl, C-Cq alkynyl,
halogen, C;-Cy haloalkyl, -CN, NO,, -ORY', -OC(O)R¥, -OC(O)NR**R**, -SR¥,
-S(ORRY, -S(0)NR¥RY*, -C(O)RY, -C(OYORY', -C{OINR¥’R¥, .NR’R¥,
NRPCORY, -NR")S(0):R¥, NR*)C(0)O(R*), -NR?)C(ONRY'R",
NER¥IS(0),NR¥R¥, G*, -(C,-Cs alkylenyl)-CN, -(C;-Cs alkylenyl)-OR’, -(C;-
C¢ alkylenyl)-OC(0)RY?, —(C;-Cs alkylenyl}-OC(OINR?RY*, -(C1-C
alkylenyl)-S(0)RY', -(C1-Cs alkylenyl)-S(O),NR¥R¥, (C;-Cs
alkylenyl)-C(O)R*!, ~(C;-Cs alkylenyl)-C(O)ORY, -(C;-Cs
alkylenyl)-C(OINRPRY, -(C-Cs alkylenyl)-NR¥R¥, -(C1-Cs
alkylenyD)-N(R*YC(O)RY?, (C;-Cs alkylenyl)-N(R**)S(0).R?, ~(C1-Cs
alkylenyl)-N(R*)C(OYO(RY?), —(C;-Cs alkylenyl)-N(R*)C(O)NRRY, (C,-Cs
alkylenyl)-N(R**)S(O),NR¥’R¥*, —(C,-Cs alkylenyl)-CN, or «(C-Cs
alkylenyl)-G*;

R, R*, and R¥, at each occurrence, are each independently H, C,-Cg alkyl, C-Cg
alkenyl, C,-C; alkynyl, C;-Cs haloalkyl, G, -(C,-Cs alkylenyl)-G*, «(C-Cs
alkylenyl)-OR?, ~(C-Cs alkylenyl)-S(0),R?, ~(Cy-Cs alkylenyl)-S(0),NR°R’,
-(C)-Cs alkylenyl)-C(O)R?, ~(C,-Cs alkylenyl)-C(O)OR?, -(C;-Cg
alkylenyl)-C(O)NRRY, -(C;-Cs alkylenyl)-NR°RY, (C-Cs
alkylenyl)}-N(R®C(O)R®, -(C;-Cs alkylenyl)-NRS(0)R®, —(C-Cs
alkylenyl)}-N(R®)C(O)O(R?), «(C1-Cs alkylenyl)-NRYC(OINRRY, or ~(C;-Cs
alkylenyl)-N(R®)S(O)NRRY;

Rﬂ, at each occurrence, is independently C;-Cs alkyl, C,-Cq alkenyl, C,-Cg alkynyl, C;-
Cg haloalkyl, G*, ~(Cy-Cg alkylenyl)-G*, (C-Ce alkylenyl)-OR?, -(C;-Cs
alkyleny)-S(0);R?, -(C;-Cs alkylenyl)-S(O),NR°RY, (C-Cy alkylenyl)-C(O)R?, —
(C1-Cs alkylenyl)-C(O)OR®, «(C;-Cs alkylenyl)-C{O)NRRY, (C-Cs
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alkylenyl)-NR°RY, -(C1-Cs alkylenyl)-N(R®C(O)R®, -(C1-Cg
alkylenyl)-N(R*)S(0)zR, ~(C;-C; alkylenyl)-N(R®)C(O)OR"), «(C-Cs
alkyleny!)}-N(R®JC(O)NRRY, or -(C1-Cg alkylenyl)-N(R%)S(O),NR°R%;

G, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G° group is optionally substituted with 1, 2, 3, 4, or 5 R*
Zroups;

RYisH, C;-Cs alkyl, hatogen, C,-Cs haloalkyl, or -CN;

R'8 R?, and R, at each occurrence, is independently selected from the group consisting
of oxo, C1-Cs alkyl, C,-C¢ alkenyl, Co-Cy alkynyl, halogen, C-C¢ haloaikyl, -CN,
NO,, G, -OR?, -OC(O)R®, -OC(O)NRRY, -SR?, -S(0):R?, -S(0);NRRY,
-C{O)R?, -C(O)OR?, ~-C(OINRRY, -NR°RY, -N(ROC(O)R®, -N(R*)S(O)R",
NRHCOYORY), -NRYC(ONRRY, -N(R)S(0)NRRY, +C1-Cs
alkylenyl)-CN, —(Cy-Cg alkylenyl)-G*2, ~(C1-Cs alkylenyl)-OR?, -(C,-Cs
alkylenyD-OC(O)R?, -(C;-Cs alkylenyl)-OC{OINRRY, -(C;-Cg
alkylenyl)-S(O):R?, -(C1-Cs alkylenyl)-S(0),NRRY, -(C,-Cs alkylenyl)-C(O)R?, —
(C1-Cs alkylenyl)-C(QO)YOR?, -(C;-Cs alkylenyl)-C(O)NR®RY, -(C;-Ce
alkylenyl)-NR°RY, -(C}-Cs alkylenyl)-N(R®C(O)R®, -(C-Cs
alkylenyl)-N(R®)S(0),R?, ~(C-Cs alkylenyl)-N(R®)C(O)ORD), ~(C1-Cs
atkylenyD)-N(ROHC(OINRRY, ~(C-Cs alkylenyl)-N(R%)S(O)NRRY, or -(C;-Cs
alkylenyl)-CN;

R RS, Rd, and R®, at each occurrence, are each independently H, Cy-Cg alkyl, C5-Cq
alkenyl, C,-Cs alkynyl, C;-Cs haloalkyl, G**, or —(C1-Cs alkylenyl)-G*;

Rb, at each occurrence, is independently C-Cs alkyl, C»-C¢ alkenyl, Cy-Cs alkynyl, C1-Cg
haloalkyl, G, of -(C-Cs alkylenyl)-G™*;

G™, at each oécurrence, are cach independently aryl, heteroaryl, heterocycle, cycloalkyl,
or cycloalkenyl; and each G™ group is optionally substituted with 1,2, 3,4, or 5
R groups;

R?%, at each occurrence, is independently oxo, C1-Cs alkyl, C,-Cs alkenyl, C»-Cs alkynyl,
halogen, C,-Cy haloalkyl, -CN, NOs, -OR?, -OC(O)R”, -OC(O)NR?R?, -SR*,
-5(0);R?, -S(0),NRZR?, -C(O)R™, -C(O)OR™, -C(O)NR¥R™, -NR¥R¥,
NRPICO)RZ, -NRZ)S(0):R?, -NRZYC(O)YO(R?), -N(RZ)C(O)NRZR?,
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NER™S(0)NR?R™, C-Cs alkylenyl)-OR™, -(C;-Cs alkylenyl)-OC(O)R?, -
(C1-Cs alkylenyl)-OC(OINRZR™, -(C,-Cj alkylenyl)-S(0),R*, ~(C1-Cs
alkylenyl)-8(0):NR”R*, -(C;-Cy alkylenyl)-C(O)R™, ~(C,-Cs
alkylenyl)-C(O)OR?, -(Ci-Cy alkylenyl)-C(O)NRZR™, -(C,-Cs
alkylenyl)-NRR™, -(C-Cg-alkylenyl)-N(R®)C(O)RZ, -(C;-Cy
alkylenyl)-NRZ)S(O}RZ, ~(C,-Cs alkylenyl)-N(R®YC(OYO(R?), «Ci-Cy
alkylenyl)-NR“YC(OINRZR™, (C1-Cs alkylenyl)-N(R®)S(O)NRZR™, or -(C)-
Cs alkylenyl)-CN;

R*, R, and R¥, at each occurrence, are each independently H, C-Cg alkyl, Co-Cg
alkenyl, C,-Cs alkynyl, or C;-Cs haloalkyl; and

R%, at each occurrence, is independently C;-Csg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, or
C;-Cg haloalkyl.

33. A compound of formula (I) or a pharmaceutically acceptable salt thereof,

wherein

Y'is CH;

R' is CD3, C,-Cj alkyl, or C;-C; haloalkyl;

R?is H or C;-C; alkyl;

Y? is CRY;

R*isH, C;-Cq alkyl, C;-Cy alkenyl, C;-Cg alkynyl, halogen, C;-Cg haloalkyl, -CN,
C(O)R™, -C(0)OR™, -C(O)NR®R™, -S(O)R™, -S(0),R™, -S(O);NR**R*, or G;
wherein the C;-Cs alkyl, C,-Cg alkenyl, and C,-Cy alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from
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the group consisting of G', -CN, -C(O)R®, -C(O)OR™, -C(O)NRP®RY,
-CONERINRPR, -$(0)R™, -§(0),R*, -8(0),NR*R*, -OR® -OC(O)R*,
NRPR® NRP)CORY, NR*SO,R . NER™)C(0)ORY, NR*")C(O)NR*R,
N(R*®)SONR®RY, and NR*™)CONRPR*)=NRPR;

Y? is CR*R?;

R* is H, deuterium, C,-Cs alkyl, halogen, or C;-Cg haloalkyl;

R’ is H, deuterium, C;-Cs alkyl, C>-C alkenyl, Cy-Cg alkynyl, halogen, C-C¢ haloalkyl,
-C(O)R®, -C(O)OR™, -C(O)NRR, -S(O)R¥, -S(0),R*, -S(0);,NR*R*®, or G';
wherein the C-Cy alkyl, C5-Cs alkenyl, and C,-Cg alkynyl are each independently
unsubstituted or substituted with 1 or 2 substituents independently selected from
the group consisting of G*, -C(O)R*, -C(O)OR*, -C(O)NR*R*,
-C(ON(R)NR®R™, -S(0)R*, -S(0),R™, -S(O},NR®R*, -OR*, -OC(O)R*, -
NR*™R*, N(R™®)C(0)R™, N(R**)SO,R*, N(R*®)C(0)OR>®, N(R™")C(O)NR™R>,
NR*)SO,NRR*, and N(R™®)C(NRPR*)=NR*R*,

R® R, R3°, R and R™, at each occurrence, are each independently H, C,-Cg alkyl, C;-
Cs alkenyl, C3-Cg alkynyl, C(-Cg haloalkyl, G', or (C,-Cg alkylenyl)-G';

Rsc, at each occurrence, is independently H, Cy-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl,
C4-Cg haloalkyl, G, ~(Ci-Cs alkylenyl)-G', -(C,-Cs alkylenyl)-CN, -(C;-Cq
alkylenyl}-OR?, or -(C;-Cg alkylenyl)-C(Q)OR?,

R’ d, at each occurrence, is independently C1-Cg alkyl, Co-Cs alkenyl, C»-Cg alkynyl, Cy-
Ce haloalkyl, G', or (Cy-Cs alkylenyl)-G';

R at each occurrence, is independently C1-Cg alkyl, Co-Cs alkeﬁyl, Cy-Cg alkynyl, C)-
Cy haloalkyl, G/, -(C;-Cs alkylenyl)-G', -(C1-Cy alkylenyl)-NR°RY, or ~(C-Cs
alkylenyl)-N(R*)C(O)O(R;

G', at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloatkenyl; and each G' is optionally substituted with 1, 2, 3, 4, or 5 R'® groups;

R®is H, C-Cg alkyl, Cp-Cg alkenyl, C5-Cq alkynyl, halogen, C;-C haloalkyl, -C(O)R®,
-C(O)OR®, -C(O)NRR®, -S(0),R*, -S(0),NR®R®, or G*, wherein the C;-Cg
alkyl, C;-Cg alkenyl, and C,-Cs alkynyl are each independently unsubstituted or
substituted with 1 or 2 substituents independently selected from the group
consisting of G*, -C(O)R®, -C(OYOR®, -C(OINR®R®, -C(O)NR™)NR®*R®,
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-S(O)R™, -S(0),R™, -S(0)NRPR®, -OR® -OC(O)R™, -NR®R*,
NEROCORY, NRDSO.RY, NR®)C(O)ORY, NR)C(OINRPR,
NR®)SO,NR*R®, and N(R®)C(NR®R®)=NR*R®;

R% R and R6°, at each occurrence, are each independently H, alkyl, C,-Cs alkenyl, C,-
Cs alkynyl, haloalkyl, G*, -(C-Cy alkylenyl)-G* ~(C-Cs alkylenyl)-OR®, -(C;-Cg
alkylenyl)-S(O),R?, -(C1-Cs alkylenyl)-S(0),NRR?, -(C,-C; alkylenyl)-C(O)R?, —
(C1-Cy alkylenyl)-C(OYOR?, ~(C1-Cs alkylenyl)-C{OINRRY, -(C1-Cs
alkylenyl)-NR°RY, -(C;-Cy alkylenyl)-N(R®)C(O)R®, -(C-Cs
alkylenyl)-N(R%)S(0),R, (Cy-Cs alkylenyl)-N(R9)C(O)O(R?), ~(Cy-Cs
alkylenyl)-NRYC(O)NRRY, or -(C-Cs alkylenyl)-N(R%)S(O)NRRY,;

R™, at each occurrence, is independently alkyl, C»-Cy alkenyl, C»-Cs alkynyl, haloalkyl,
G?, «(C-Cs alkylenyl)-G*, ~(C1-Cs alkylenyl)-OR?, -(C;-Cg alkylenyl)-S(O):R?,
«(C1-Cs alkylenyl)-S(O),NRRY, -(C1-Cs alkylenyl)-C(O)R?, —(C-Cs
alkylenyl)-C(O)OR?, -(C;-Cg alkylenyl)-C(O)NRRY, (C,-Cs alkylenyl)-NR°RY,
~(C1-Cy alkylenyl)-N(RO)C(O)RY, -(C1-Cs alkylenyl)-N(R9)S(O),R®, «(C-Cs
alkylenyl)-N(R%)C(0)O(R?), «C1-Cs alkylenyl)-NRC(OINRRY, or -(C-Cs
alkylenyl)-N(R®)S(O),NR°R";

G?, at each occurrence, is independently aryl, heteroaryl, heterocycle, cycloalkyl, or
cycloalkenyl; and each G’ is optionally substituted with 1, 2, 3, 4, or 5 R*® groups;

Ais C(R") or N; A% is C(R®) or N; A* is C(R”) or N; and A* is C(R'®) or N; wherein
zero, one, ot two of A', A% A%, and A* are N;

R’, R®, and R?, are cach independently H, Ci-Cg alkyl, C;-Cg alkenyl, C;-Cg alkynyl,
halogen, C,-Cg haloalkyl, -CN, NO,, -OR", -OC(O)R¥, -OC(O)NR¥RY*, -SRY,
-S(O)LRY!, -S(0),NR¥RY, -C(O)RY!, -C(O)ORY, -C(OINRPR¥, -NRY’RY,
NERP)CO)RY, NERPS(0):RYZ, NRICOYOR?), -N(R¥)C(OINRRY,
N(R¥)S(0)NR¥R*, G°, -(C;-C; alkylenyl)-CN, -(C-C alkylenyl)-ORY!, -(C;-
Cs alkylenyl)-OC(O)R?, ~(C1-Cs alkylenyl)-OC(O)NR’RY, (C\-Cs
alkyleny!)-S(O)RY!, -(C-Cs alkylenyl)-S(O):NR¥R¥, -(C,-Cs
alkylenyl)-C(O)RY', «(C-Cs alkylenyl)-C(O)OR"", «(C-Cs
alkylenyl)-C(O)NR¥'RY, -(C;-Cj alkylenyl)-NR”R™, -(C}-Cq
alkylenyD)-N(R¥)C(O)RY, ~(C}-Cs alkylenyl)-N(R¥)S(0),RY, «(C-Cs
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alkylenyl)-N(RY)C(O)YO(RY), ~(C1-Cs alkylenyl)-NR¥*C(OINR¥RY, (C-Cy
alkylenyl)-N(R¥)S(0),NR”R¥*, (C,-C; alkylenyl)-CN, or -(C1-Cs
alkylenyl)-G*;

RY, R”S, and RY, at each occurrence, are each independently H, C,-Cs alkyl, C,-Cs
alkenyl, Co-Cs alkynyl, C1-Cs haloalkyl, G, (C;-Cs alkylenyl)-G*, -(C1-Cs
alkylenyl)-OR®, -(C1-C alkylenyl)-S(O),R?, -(C;-Cy alkylenyl)-S(0),NR°R,
-(C1-Cs alkyleny])-C(O)R?, ~(C;-Cs alkylenyl)-C(O)OR?, -(C;-C
alkylenyl)-C(O)NRRY, -(C;-Cy alkylenyl)-NR°RY, -(C-Cg
alkylenyl)-N(R®YC(O)RP, -(C}-Cs alkylenyl)-N(R)S(0);R?, «(C1-Cs
alkylenyl)-N(R®)C(OYO(RP), «C-Cs alkylenyl)-N(R)C(O)NRRY, or -(C;-Cs
alkylenyl)-N(R®)S(0):NR°R;

Ryz,_ at each occurrence, is independently C1-Cs alkyl, C2-Cs alkenyl, C,-Cg alkynyl, C;-
Cs haloalkyl, G*, (C-Cs alkylenyl)-G*, «(C,-Cg alkylenyl)-OR", -(C-Cy
alkylenyl)-S(0),R?%, (C;-Cs alkylenyl)-S(0),NR°RY, «(C,-C; alkylenyl)-C(O)R?,
(C1-Cs alkylenyl)-C(O)OR?, -(Cy-Cs alkylenyl)-C(O)NRRY, ~(C1-Cs
alkylenyl)-NRR®, -(C,-Cj alkylenyl)-N(R®C(O)R®, -(C;-Cq
alkylenyl}-N(R%)S(0)2R", ~(C-Cs alkylenyl)-N(RSC(OYORP), ~(C1-Cs
alkylenyl)-N(R®)C(O)NRRY, or -(Cy-Cg alkylenyl)-N(R®)S(O),NR°RY,;

G’, at each occurrence, is independently aryl, heteroaryl, cycloalkyl, cycloalkenyl, or
heterocycle; and each G* group is optionally substituted with 1, 2, 3, 4, or 5 R*
groups,

R is H, C,-C; alkyl, halogen, C,-C; haloalkyl, or -CN;

R'® R’ and R, at each occurrence, is independently selected from the group consisting
of ox0, C-Cs alkyl, C»-C alkenyl, C,-Cyg alkynyl, halogen, C;-Cs haloaikyl, -CN,
NO,, G*, -OR?, -OC(O)R", -OC(O)NRRY, -SR?, -S(O),R?, -S(0),NR°R?,
-C(O)R?, -C(OYOR?, -C(O)NR°RY, -NR°RY, -N(ROC(O)R®, -N(R9)S(O),R",
“N(R)C(OYORD), -NR)C(O)NRRY, -N(R%)S(0),NRR, —(C-Cs
alkylenyl)-CN, —(C1-Cs alkylenyl)-G*, —(C-Cs alkylenyl)-OR?, (C1-Cg
alkylenyl)-OC(O)R®, (C,-Cs alkylenyl)-OC(OYNRRY, -(C;-Cs
alkylenyl)-S(0),R?, -(C;-Cg alkylenyl)-S(O)NRRY, -(C,-Cs alkylenyl)-C(O)R?, —
(C1-Cs alkylenyl)-C(O)OR?, -(C,-Cs alkylenyl)-C(O)NRRY, -(C-Cg
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alkylenyl)-NR°RY, -(C-Cs alkylenyl)-N(R®)C(O)R®, -(Ci-Cy
alkylenyD-N(R%)S(0):R?, ~(C)-Cs alkylenyl)-NRIC(O)OR), (C1-Cs
alkylenyl)-N(R®)C(O)NRRY, ~(C;-Cs alkylenyl)-N(R*)S(0).NR‘RY, or -(C-Cs
alkylenyl)-CN;

R% R% RY, and R, at cach occurrence, are each independently H, C;-C alkyl, C,-Cs
alkenyl, C5-Cs alkynyl, C1-Cs haloalkyl, G*, or —(C,-Cs alkylenyl)-G*;

Rb, at each occurrence, is independently C;-Cg alkyl, C,-Cg alkenyl, C,-Cq alkynyl, C1-Cs
haloalkyl, G, or «C;-Cg alkylenyl)-G*; |

G*, at each occurrence, are each independently aryl, heteroaryl, heterocycle, cycloalkyl,
or cycloalkenyl; and each G* group is optionally substituted with 1,2, 3,4, or 5
R*® groups;

R?% at each occurrence, is independently oxo, C,-Cs alkyl, C2-Cg alkenyl, C>-Cg alkynyl,
halogen, C;-C haloalkyl, -CN, NO,, -OR*, -OC(O)RZ, -OC{O)NR“R*, -SR*,
-S(0),R?, -S(0),NR”R™, -C(O)R", -C(O)OR?, -C(O)NR®R™, .-NR®R%,
NERZ)YC(O)RZ, NERP)S(0):RZ, -NRZ)C(0)O(R?), -N(R?)C(O)NRPR*,
NR™)S(0),NR”R*, (C,-Cq alkylenyl)-OR™, -(Ci-C alkylenyl}-OC(O)R™, -
(C1-Cg alkylenyl)-OC(O)NR®R™, -(C;-Cy alkylenyl)-S(O),R*, -(C-Cs
alkkylenyl)-S(0),NR™R*, -(C,-Cs alkylenyl)-C(O)R*, —(C,-Cs
alkylenyl)-C{O)OR?, ~(C,-Cs alkylenyD)-C(O)NRZR™, -(C;-Cy
alkylenyl)-NR®R™, -(C;-Cs alkylenyD)-N(R®)C(O)R™, -(C,-Cs
alkylenyD) N(R™S(0),RZ, —(C1-Cs alkylenyD)-N(R™)YC(O)YOR?), «(C-Cy
alkylenyl)-N(R™)C(O)NR“R¥, (C;-Cs alkylenyl)-N(R™)S(0);NR®R*, or «(C-
Ce¢ alkylenyl)-CN;

R¥, R%, and R?, at each occurrence, are each independently H, C;-Cg alkyl, C2-Cy
alkenyl, C»>-Cg alkynyl, or C;-Cg haloalkyl; and

R*, at éach occurrence, is independently C;-Cs alkyl, C3-Cy alkenyl, C,-Cg alkynyl, or
C1-Cg 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-(isopropylisulfonyl)-10-methyl-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,fjazulen-11(10H)-one;
4-(cyclopropylmethyl)-7-(ethylsulfonyl)-10-methyl-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11{10H)-one;
4-(cyclopropylmethyl}-3-ethyl-7-(ethylsulfonyl}-10-methyl-3,4-dihydro- 1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
10-methyl-7-(methylsulfonyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[ cd,flazulen-
11{10H)-one;
10-methyl-7-({methylsulfonyl)methyl}-3,4-dihydro-1H-1,4,10-
triazadibenzocd;flazulen-11(10H)-one;
4-(cyclopropylmethyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,f]azulen-11{10H)-one;
ethyl 4-(cyclopropylmethyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3.4,10,11-tetrahydro-1H-1,4,10-triazadibenzo{ cd,flazulene-3-carboxylate;
4-(4-fluorophenyl)-10-methyl-7-(methylsulfonyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;
4-(4-fluorophenyl)-10-methyl-7-({methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;
4-(cyelopropylmethyl)-10-methyl-11-0x0-3,4,10,1 1 -tetrahydro-1H-1,4,5,10-
tetraazadibenzolcd,flazulene-7-sulfonamide;
4-(4-fluorophenyl)-7,10-dimethyl-3,4-dihydro-1H-1,4,5,10-
tetraazadibenzo[cd,flazulen-11(10H)-one;
4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl )methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzofcd,flazuien-11(10H)-one;
4-(cyclopropylmethyl)-10-methyl-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;
methyl 3-(4-(cyclopropylmethyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo0-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo| cd,f]azulen-3-yl)propanoate;
4-(cyclopropylmethyl)-3-(2-methoxyethyl)- 1 0-methyl-7-((methylsulfonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-1 1 (10H)-one;
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3-benzyl-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro- 1 H-1 ,4,10-
triazadibenzojcd,flazulen-11(10H)-one;

methyl 3-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,1 1-tetrahydro-1H-
1,4,10-triazadibenzofcd,flazulen-3-yl)propanoate;

10-methy!-7-((methylsulfonylymethyl)-3-phenethyl-3,4-dihydro-1H-1,4,10-
triazadibenzofcd,f]azulen-11(10H)-one;

3-isobutyl- 10-methyl-7-((methylsulfonyymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;

(E)-3-(4-fluorostyryl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro- 1 H-
1,4,10-triazadibenzo[cd,fjazulen-11{10H)-one;

7-amino-4-(4-fluorophenyl)-10-methyl-3 4-dihydro-1H-1,4,5,10-
tetraazadibenzo[cd,f]azulen-11(10H)-one;

N-(4-(4-fluorophenyl)-10-methyi-11-0x0-3,4,10,1 I -tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd,flazulen-7-yl)ethanesulfonamide;

N-{4~(2,4-difluorophenyl)-10-methyl-11-0x0-3,4,10,11-tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd,f]azulen-7-yl)ethanesulfonamide;

4-butyl-10-methyl-7-((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;

tert-butyl 3-((10-methyl-7-((methyisulfonylymethyl)-11-0x0-10,1 1-dihydro-1H-
1,4,10-triazadibenzo|cd, flazulen-4(3H)-yl)methyl)}pyrrolidine- 1 -carboxylate;

10-methyl-7-((methylsulfonyl)methyl)-4-((tetrahydrofuran-3-ymethyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

4-((4,4-difluorocyclohexyl)methyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(1 OH)-one;

tert-butyl 4-((10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo| cd,flazulen-4(3H)-yl)methyl)piperidine-1-carboxylate;

10-methyl-7-((methylsulfonyl)methyl)-4-((tetrahydro-2H-pyran-3-yDmethyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-(4,4-difluorocyclohexyl)-10-methyl-7-((methylsulfony)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd.flazulen-11(10H)-one;
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4-(4-fluorophenyl)-(3,3-2Hy)-10-methyl-7-( (methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzolcd,flazulen-11(10H)-one;

7-fluoro-4-(4-fluorophenyl)-10-methyl-3,4-dihydro- 1H-1,4,5,10-
tetraazadibenzo[cd,flazulen-11(10H)-one;

4-(4-fluorophenyl)-7,10-dimethyl-3-phenyl-3,4-dihydro-1H-1,4,5,10-
tetraazadibenzo[cd,flazulen-11(10H)-one;

ethyl 4-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd, flazulene-3-carboxylate;

tert-butyl 4-(4-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-3-carbonyl)piperazine-1-
carboxylate;

10-methyl-7-((methylsulfonyl)methyl)-4-(pyrrolidin-3-ylmethyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,fjazulen-1 1(10H}-one;

10-methyl-7-((methylsulfonyl)methyl)-4-(piperidin-4-ylmethyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo{cd,flazulen-11(10H)-one;

7-fluoro-10-methyl-3,4-dihydro-1H-1,4,5,10-tetraazadibenzo[cd, flazulen-11(10H)-
one;

ethyl 7-fluoro-10-methyl-11-0x0-3,4,10,1 1-tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd,fjazulene-3-carboxylate;

4-(4-fluorophenyl)-3-(4-methoxypiperidine-1 -carbonyl)-10-methyl-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,fJazulen-11(1 0H)-one;

4-{(4-fluorophenyl)-10-methyl-3-(4-methylpiperazine-1 -carbonyl)-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

5,7-difluoro-10-methyl-4-((tetrahydrofuran-3-yl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,{]azulen-11(10H)-one;

ethyl 4-(4-fluorophenyl)-7,10-dimethyl-11-0x0-3,4,10,1 1 -tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd,f]azulene-3-carboxylate;

N-cyclopentyl-10-methyl-7-({methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzofcd,flazulene-4(3H)-carboxamide;

N-ethyi-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,1 1-dihydro-1H-1,4,10-

triazadibenzofcd,fJazulene-4(3H)-carboxamide;
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N-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-
1H-1,4,10-triazadibenzo[cd,f]lazulene-4(3H)-carboxamide;

4-butyl-5,7-difluoro-10-methyl-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-
11(10H)-one;

5,7-difluoro-10-methyl-4-propyl-3,4-dihydro-1H-1,4,10-triazadibenzo[ cd,flazulen-
11(10H)-one;

4-(cyclopropylmethyl)-5,7-difluoro-10-methyl-3,4-dihydro-1H-1,4,10-
triazadibenzojcd,flazulen-11(10H)-one;

methyl 4-(5,7-difluoro-10-methyl-11-ox0-10,11-dihydro-1H-1,4,10-
triazadibenzo(cd,flazulen-4(3H)-vl)butanoate;

5,7-diftuoro-10-methyl-4-(3-phenylpropyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11{10H)-one;

10-methyl-7-((methylsulfonyl)methyl)-11-oxo-N-(o-tolyl)-10,11-dihydro-1H-
1,4,10-triazadibenzo[ cd,flazulene-4(3H)-carboxamide;

2-ethylhexyl 10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo{cd, flazulene-4(3H)-carboxylate;

4-isobutyryl-10-methyl-7-((methylsulfonyl)methy!)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;

5,7-difluoro-10-methyl-4-phenethyl-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;

4-(2-(benzo[d][1,3]dioxol-5-yl)ethyl)-5,7-difluoro-10-methyl-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,{Jazulen-11(10H)-one;

4-((1Z,3E)-2,4-diphenylbuta-1,3-dien-1-yl)-5,7-difluoro-1 0-methyl-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-(4-chlorophenyl)-10-methyl-7-((methylsulfonylmethyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide;

4-(4-chlorophenyl)-N-ethyl-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo| cd,flazulene-2-carboxamide;

4-(4-chlorophenyl)-10-methyl-2-(4-methylpiperazine- 1-carbonyl)-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
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N-(2,6-dimethylphenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-
dihydro-1H-1.4,10-triazadibenzo[cd, ﬂazulene—4(3 H)-carboxamide;
N-(4-methoxyphenyl)-10-methyl-7-((methylsulfonylymethyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulene-4(3H)-carboxamide;
N-(4-ethylphenethyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-4(3H)-carboxamide;
10-methyl-7-((methylsulfonyl)methyl)-11 -0xo-N-propyl-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-4(3H)-carboxamide;
N-(3-methoxybenzyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-4(3H)-carboxamide;
N-(2~chloroethyl)- 10-methyl-7-((methylsulfonyl)methyl)-11 -oxo-1 0,11-dihydro-
1H-1,4,10-triazadibenzo] cd,flazulene-4(3H)-carboxamide;
N-(cyclohexylmethyl)-10-methyl-7-((methylsulfonylymethyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[cd,fjazulene-4(3H)-carboxamide;
N-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[cd, flazulene-4(3H)-carboxamide;
N-(4-isopropylphenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo{ cd,f]azulene-4(3 H)-carboxamide;
N-(2,6-difluorophenyl)-10-methyl-7-((methylsuifonyl)methyl)-11-o0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulene-4(3H)-carboxamide,
N-(4-fluoro-3-(trifluoromethyl)phenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-
0x0-10,11-dihydro-1H-1,4,10-triazadibenzofcd,f]azulene-4{3H)-carboxamide;
ethyl 4-((10-methyl-7-((methylsulfonylymethyl)-11-0x0-3.4,10,1 L -tetrahydro- 1 H-
1,4,10-triazadibenzo[cd,flazulene-4-carboxamido)methyl)cyclohexanecarboxylate;
N-(3-methoxypropyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulene-4(3H)-carboxamide;
10-methyl-7-((methylsulfonyl)methyl)-4-tosyl-3,4-dihydro-1H-1,4,10-
triazadibenzofcd,flazulen-11(10H)-one;
4-([1,1'-biphenyl]-4-ylsulfonyl)-10-methyl-7-({methylsulfonyl )methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo|cd,flazulen-11(1 0H)-one;
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4-((4-methoxyphenyl)sulfonyl)-10-methyi-7- ((methylsulfonyl)méthyl)-3 4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

10-methyl-7-{(methylsulfonyDmethyl)-4-(phenylsulfonyl)-3,4-dihydro-1H-1,4,10-
triazadibenzofcd,flazulen-11(10H)-one;

4-((2-methoxyphenyl)sulfonyl)- 1 0-methyl-7-((methylsulfonyl)methyl)-3,4-
dihydro-1H-1.4,10-triazadibenzo[cd,flazulen-11(10H)-one;

10-methyl-7-((methylsulfonyl)methyl)-4-((4-phenoxyphenyl)sulfonyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-({4-fluorophenyl)sulfonyl)-10-methyl-7-((methylsulfonylymethyl)-3,4-dihydro-
1H-1,4,10-triazadibenzofcd,f]azulen-11{10H)-one;

4-(2-naphthoyl)-10-methyl-7-((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;

methyl 3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-1 [ -0x0-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo{ cd, flazulen-3-yl)propanoate;

4-(2,4-difluorophenyl)-10-methyl-3,4-dihydro-1H-1.4,5,7,10-
pentaazadibenzo[cd,flazulen-11{10H)-one;

(R)-ethyl 4-(4-fluorophenyl)-10-methyl-7-({(methyisulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,fJazulene-3-carboxylate;

(S)-ethyl 4-(4-fiuorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd, flazulene-3-carboxylate;

2-methoxyethyl 10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,1 1-dihydro-1 H-
1,4,10-triazadibenzo{ cd,flazulene-4(3H)-carboxylate;

ethyl 10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-4(3H)-carboxylate;

pentyl 10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,f)azulene-4(3H)-carboxylate;

4-chlorobutyl 10-methyl-7-((methylsulfonyl)methyl}-11-ox0-10,11-dihydro-1H-
1,4,10-triazadibenzofcd,flazulene-4(3H)-carboxylate;

naphthalen-2-yl 10-methyl-7-((methylsulfony)methyl)-11-0xo-10,11-dihydre-1H-
1,4,10-triazadibenzo[cd,f]azulene-4(3H)-carboxylate;
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p-tolyl 10-methyl-7-((methylsulfonyl)methy!)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,fazulene-4(3H)-carboxylate;

neopenty! 10-methyl-7-((methylsulfonyl)methyl)-11-ox0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-4(3H)-carbox ylate;

phenyl 10-methyl-7-((methylsulfonyl)methy!)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-4(3t)-carhoxylate;

4-fluorophenyl 10-methyl-7-({methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulene-4(3H)-carboxylate;

2-methoxyphenyl 10-methyl-7-((methylsulfonyl)methyl)-11-ox0-10,11-dihydro-
1H-1,4,10-triazadibenzo[cd, flazulene-4(3H)-carboxylate;

2-fluoroethy! 10-methyl-7-((imethylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo[ cd,f]azulene-4(3H)-carboxylate;

4-methoxyphenyl 10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-
1H-1,4,10-triazadibenzofcd,flazulene-4(3H)-carboxylate;

but-2-yn-1-yl 10-methyl-7-({methylsulfonyl}methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo[ cd, flazulene-4(3H)-carboxylate;

3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)ymethyl)-11-0x0-3,4,10,1 1-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-yl)propanamide;

4-(4-fluorobenzoyl)-10-methyl-7-((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo{cd,f]azulen-11(10H)-one;

4-(3-methoxypropanoyl)-10-methyl-7-((methylsulfonyl)methyl}-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flaznien-11(10H)-one;

4-({1,1'-biphenyl}-4-carbonyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo{cd,flazulen-11(10H)-one;

4-(3-cyclopentylpropanoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd, flazulen-1 1 (10H)-one;

4-(2-(3-methoxyphenyli)acetyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

1 0-methyl-7-((methylsulfonyl)methyl)-4-propionyl-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd, flazulen-11(10H)-one;
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10-methyl-4-(3-methylbutanoyl)-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzolcd,flazulen-11(10H)-one;

4-(3,3-dimethylbutanoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo(cd,f]azulen~11{10H)-one;

10-methyl-7-((methylsulfonyl)methyl)-4-(2-phenylacetyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo(cd,flazulen-11(10H)-one;

4-benzoyl-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzofcd,f]azulen-11(10H)-one;

4-(4-methoxybenzoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-11{10H)-one;

methyl 4-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,1 1-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-4(3H)-yl)-4-oxobutanoate;

4-(2,4-difluorobenzoyl)- 1 0-methyl-7-({methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzofcd,flaznlen-11(10H)-one;

4-(2-fluorobenzoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzofcd,f]azulen-11{10H)-one;

4-(1-naphthoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;

4-(cyclopropanecarbonyl)-10-methyl-7-((methylsulfonylJinethyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

10-methyl-7-((methylsulfonyl)methyl)-4-(3-phenylpropanoyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd, flazulen-11(10H)-one;

2-((4-(2,4-difluoropheny!)-10-methyl-7-((methylsulfonyDmethyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-yl)methyl)isoindoline-1,3-
dione;

3-(4-(2 4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzofcd,flazulen-3-y1)-N-methylpropanamide;

3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-yl)-N,N-dimethylpropanamide;

4-(2 A-difluorophenyl)- 1 0-methyl-7-((methylsulfonyl)methyl)-3-(3-morpholino-3-
oxopropyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
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3-(4~(2,4-difluorophenyl)-10-methyl-7-((methylsulfonylymethyi)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzofcd,f]azulen-3-y1)-N-(tetrahydro-2 H-pyran-4-
yDpropanamide;

3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3-y])-N'-methyl-N'-
phenylpropanchydrazide;

N-benzyl-3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo{ ¢d,flazuien-3-yDpropanamide;

3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonylymethyl)-1 1-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd, flazulen-3-y1)-N-(1,1-dioxidotetrahydrothiophen-
3-yl)propanamide;

tert-butyl 4-(3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-
0x0-3,4,10,1 1-tetrahydro-1H-1,4,10-triazadibenzo{cd,flazulen-3-
yl)propanoyl)piperazine-{ -carboxylate;

tert-butyl 4-(3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-
0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-
yDpropanamido)piperidine-1-carboxylate;

4-(4-chlorophenyl)-N-ethyl-10-methyl-11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-
{riazadibenzo[cd,f]Jazulene-2-carboxamide;

6-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methy!)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-yhhexyl acetate;

3-(aminomethyl)-4-(2,4-difluorophenyl)-10-methyl-7-({methylsulfonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

N-((((4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1.4,10-triazadibenzo| cd,flazulen-3-
yl)methyl)amino)(dimethylamino)methylene)-N-methylmethanaminium;

4-(2 4-difluorophenyl)-10-methyl-7-((methylsulfonylmethyl)-3-(3-0x0-3-
(piperazin-1-yDpropy!)-3,4-dihydro-1H- 1,4,10-triazadibenzo[cd,fjazulen-11{1 0H)-one;

3-(4-(2,4-difiuorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-1 1-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-yl)-N-(piperidin-4-yl)propanamide;
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4-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-ox0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,{]azulen-3-yl)butane-1,2-diyl diacetate;

methyl 5-(4-(2,4-difluorophenyl)-10-methyl-7-({(methylsuifonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10~triazadibenzo[cd,f]lazulen-3-yl)pentanoate;

tert-butyl (2-{((4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyi)-11-
0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzof cd,flazulen-3-yhHmethyl)amino)-2-.
oxoethyl)carbamate;

4-(2 4-diftuorophenyl)-3-(6-hydroxyhexyl)-10-methyl-7-((methylsulfonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,fJazulen-11(10H)-one;

N-((4-(2,4-difluorophenyl)- 1 0-methyl-7-((methylsulfonyl)methyl)-11-0xo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzof cd,flazulen-3-yl)methyl)benzamide;

1-((4-(2 A-difluorophenyl)-10-methyi-7-((methyisulfonyl)methyl)-11-oxo-
3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo[ cd,f]azulen-3-yl)methyl)-3-phenylurea;

2-amino-N-((4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-
0%0-3,4,10,1 1-tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3-yl)methyl)acetamide;

4-(2,4-difluorophenyl)-3-(3,4-dihydroxybutyl)-10-methyl-7-
((methylsulfony!)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd, {Jazulene-3-carboxamide;

4-(2,4-difluorophenyl)-3-(3-hydroxypropyl)-10-methyl-7-
((methylsulfonyDmethyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(1 0H)-one;

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(3-
phenoxypropyl)-3,4-dihydro-1H-1,4,10-friazadibenzolcd,flazulen-11(10H)-one;

(S)-4-(2,4-difluorophenyl)-10-methyl-7-({methylsulfonylmethyl)-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-((methylsulfonymethy!)-3-(3-
phenoxypropyl)-3,4-dikhydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-(4-chlorophenyl)- 10-methyl-2-((4-methylpiperazin-1-yl)methyl)-3,4-dihydro- 1 H-
1,4,10-triazadibenzo[cd,f)azulen-11(10H)-one;

4-(2 A-difluorophenyl)-3-(3-methoxypropyl)-1 ¢-methyl-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azlen-11(10H)-one;
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4-(2,4-difluorophenyl)-3-(3-ethoxypropyl)-10-methyl-7-((methyisul fonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd, flazulen-11(10H)-one;
4-isobutyl-10-methyl-7-((methylsulfonyl)methy!)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,fjazulen-1 1{10H)-one;
4-((1-ethylpiperidin-3-yl)methyl)-10-methy!l-7-((methylsulfonyl)methyl)-3,4-
dihydro-1H-1.4,10-triazadibenzo{cd,flazulen-11(10H)-one;
10-methyl-7-((methylsulfonyl)methyl)-4-(tetrahydro-2H-pyran-4-yl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
4-((2,2-dimethyltetrahydro-2H-pyran-4-yl)methyl)-10-methyl-7-
((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[¢d, {]azulen-11(10H)-one;
4-(4-ethoxybutan-2-y1)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
N-(2-cyanoethyl}-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-
11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azuiene-3-carboxamide;
methyl 2-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-3-carboxamido)acetate;
4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonylymethyl)-11-oxo-N-
phenethyl-3,4,10,1 1-tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-3-carboxamide;
N-butyl-4-(2,4-difluorophenyl)-10-methyl-7-({methylsulfonyl)ymethyl)-11-oxo-
3,4,10,11 -tetrahydro-1H-1,4,10-triazadibenzo{ cd,f]azulene-3-carboxanide;
N-cyclohexyl-4-(2,4-diflucrophenyl)-10-methyl-7-((methylsulfonylymethyl)-11-
0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-3-carboxamide;
N-benzyl-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-3-carboxamide;
4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-ox0-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 -((methylsulfoﬂ yl)methyl)-11-ox0-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo cd,f]azulene-3-carboxamide;
4-(2,4-difluorophenyl)-N-{2-hydroxyethyl)-1 0-methyl-7-((methylsulfonyl)methyl)-
11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-3-carboxamide;
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4-(2,4-difluorophenyl)-10-methyl-7-{(methylsulfonyi)methyl)-N-{oxazol-4-
ylmethyl)-11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd, flazutene-3-
carboxamide;

N-(cyclopropylmethyl)-4-(2,4-difluorophenyl}-10-methyi-7-
{(methylsulfonylymethyl)-11-0x0-3,4,10,1 1-tetrahydro-1H-1,4,10-
triazadibenzo[cd,{]azulene-3-carboxamide;

4-(2,4-difluorophenyl)-N-(2-hydroxy-2-methylpropyl)-10-methyl-7-
((methylsulfonyl)methyl)-11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-
triazadibenzo[cd,f]azulene-3-carboxamide;

4-(2,4-difluorophenyl)-N-(1-(hydroxymethyl)cyclopropyi)-10-methyl-7-
((methylsulfonyl)methyl)-11-ox0-3,4,10,11-tetrahydro-1H-1,4,10~
triazadibenzo[cd,flazulene-3-carboxamide;

4-(2,4-difluorophenyl)-10-methyl-N-(1-methylcyclopropyl)-7-
((methylsulfonyl)methyl)-11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-
triazadibenzo[cd,flazulene-3-carboxamide;

4-(2,A-diflnorophenyl)-10-methyl-7-({methylsulfonyl)methyl)-11-ox0-N-(4-
phenylbutyl)-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-3-carboxamide;

4-(3,3-dimethylbutanoyl)-5,7-difluoro-10-methyl-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;

tert-butyl ((trans)-4-(10-methyl-7-(methylsulfonyl}-11-ox0-10,11-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-4(3H)-yl)cyclohexyl)carbamate;

4-((trans)-4-aminocyclohexyl)-10-methyl-7-(methylsulfonyl)-3,4-dihydro- 1 H-
1,4,10-triazadibenzo{cd,flazulen-11(10H)-one;

4-(cyclopropylsulfonyl)-10-methyi-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo{cd,flazulen-11(10H)-one;

ethyl 5,7-difluoro-10-methyl-11-ox0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulene-4(3H)-carboxylate;

4-(2,4-difluorophenyl)-10-methyl-3-(3-(methylamino)propyl)-7-
({methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

4-(2,4-difluorophenyl)-3-(3-(dimethylamino)propyl)-10-methyl-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[ cd,f]azulen-11(10H)-one;
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4-(4-chlorophenyl)-10-methyl-2-((4-methylpiperazin-1-yl)methyi)-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzofcd,f]azulen-11(10H)-one;
2-(4-(4-fluorophenyl)-10-methyl-11-0x0-3,4,10,1 I -tetrahydro-1H-1,4,10-
triazadibenzo[cd,flazulen-7-yl)acetonitrile;
4-(2,2-dimethyl-3-(pyrrolidin-1-yl}propyl)-10-methyl-7-((methylsulfonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd, f]azulen-11(10H)-one;
2-(3-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,1 I-dihydro-1H-1,4,10-
triazadibenzo[cd,{]azulen-4(3H)-yl)pyrrolidin-1 -yl)acetic acid;
10-methyl-7-((methylsulfonyl)methyl)-4-(2-methyltetrahydrofuran-3-yl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,f]lazulen-11(10H)-one;
10-methyl-4-(1-methylpiperidin-4-yl)-7-({methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazuien-11{10H)-one;
10-methyl-7-((methylsulfonyl)methyl)-4-(tetrahydro-2H-pyran-3-yl)-3,4-dihydro-
1H-1,4,10-triazadibenzofcd,flazulen-11(10H)-one;
4-{(1-isopropylipiperidin-4-yl)methyl)-10-methyl-7-({methylsulfonyl)methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
10-methyl-7-((methylsulfonylymethyl)-4-(1-(2-oxotetrahydrofuran-3-yl)ethyl)-3,4-
dibydro-1H-1,4,10-triazadibenzo[cd, flazulen-11(10H)-one;
4-(1-methoxypropan-2-yl)-10-methyl-7-((methylsulfonyhmethyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen~11{10H)-one;
4-(4-methoxybutan-2-yl)-10-methyl-7-((methylsulfony)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo{cd, flazulen-1 1(10H)-one;
10-methyl-4-(1-methylpyrrolidin-3-y1)-7-((methylsulfonyl)methyl})-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-1 1(10H)-one;
10-methyl-7-((methylsulfonyl)methyl)-4-(1-(tetrahydro-2H-pyran-4-yl)ethyl)-3,4-
dihydro~1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
10-methyl-4-(1-methylazepan-4-yl)-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
4-(1-ethylpiperidin-3-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro- 1 H-
1,4,10-triazadibenzo[cd,flazulen-1 1 (10H)-one;
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10-methyl-7-((methylsulfonyl)methyl)-4-(2-(tetrahydro-2H-pyran-4-yl}ethyl)-3 ,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-1 1 (1 0H)-one;

4-(10-methyl-7-((methylsulfonyl)methy1)-11-ox0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,fjazulen-4(3H)-yl)benzonitrile;

4-(4-chlorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-2-(morpholinomethyl)-
3 4-dihydro-1H-1,4,10-triazadibenzolcd, flazulen-1 1(10H)-one;

N-ethyl-4-(4-fluorophenyl)- 10-methyl-7-((methylsulfonyl)methyh)-11-0xo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-2-carboxamide;

5-cyclopropyl-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl )methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzofcd,fJazulen-11(10H)-one;

tert-butyl (4-(10-methyl-7-((methylsulfonyl)methy1)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-4(3H)-yl)cyclohexyl)carbamate;

tert-butyl ({trans)-4-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-4(3H)-yl)cyclohexyl)carbamate;

4-(4-chlorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11{10H)-one;

4-(4-chlorophenyl)- L0-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,{]Jazulene-2-carbonitrile;

4-(2 ,4-difluorophenyl}-3 -(hydroxjmethyl)— 10-methyl-7-((methylsulfonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-(4-chloropheny!)-10-methyl-11-0x0-3,4,10,11-tetrahydro-1H-1,4,10-
triazadibenzo[cd,flaznlene-2-carbonitrile;

4-(2,4-difluorophenyl)-N-ethyl-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-2-carhoxamide;

4-(4-cyanophenyl)-N-ethyl-10-methyl-7-((methylsulfonyl)methyl}-1 1-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-2-carboxarmide;

(S)-2-((4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-ox0-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,f}azulen-3-yl)methyl)isoindoline-1,3-

dione;
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(R)-2-((4-(2,4-difluorophenyl)-10-methyl-7-((methylsul fonyl)methyl)}-11-oxo0-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo( cd,f]azulen-3-yl)methyl)isoindoline-1,3-
dione;

4-(2 4-difluorophenyl)-10-methyl-7-((methyisulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-5-carbonitrile;

10-methyl-7-((methylsulfonyDmethyl)-4-(pyridin-2-y1)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;

ethyl 4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-oxo-
3,4,10,1 1-tetrahydro-1H-1,4,10-triazadibenzo[ cd,f]azulene-2-carboxylate;

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide;

4-(2,4-difluorophenyl)- 10-methyl-7-((methylsuifonylymethyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-2-carbonitrile;
10-methyl-7-((methylsulfonyl)methyl)-4-(3,4,5-trimethoxypheny!)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd, flazulen-11(10H)-one;
4-(4-aminocyclohexyl)-10-methyl-7-((methylsuifonyl)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{cd, flazulen-11{10H)-one;
4-(2,4-difluorophenyl)-10-methyl-7-({methylsulfonyl)methyl)-3-phenyl-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

(R)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl ymethyl)-3-phenyl-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

(8)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-phenyl-3,4~
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11{10H)-one;

4-(2 ,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(naphthalen-1-yl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,fJazulen-11(10H)-one;

4-(2,4-difluorophenyl)-(3,3-*H,)-10-methyl-7-((methylsulfonyl)methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11{10H)-one;

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-neopentyl-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(1 OH)-one;
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4-(2 4-difluorophenyl)-10-methyl-7-((inethylsulfonyl)methyl)-3-((1-oxoisoindolin-
2-yl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

4-(2,4-difluorophenyl)-3-(2,6-dimethox yphenyl)-10-methyl-7-
((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd, fJazulen-11(10H)-one;

4-(2,4-difluorophenyl)-3-(3,5-dimethoxyphenyl)-10-methyl-7-
((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[ cd, fJazulen-11(10H)-one;

3-(3,5-di-tert-butylphenyl)-4-(2,4-difluorophenyl)-10-methyl-7-
((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

methyl (4-(10-methyl-7-((methylsulfonyl)methyl)-11-oxo-10,11-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-4(3H)- yl)cyclohexyl)carbamate;

methyl ((trans)-4-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-
1H-1,4,10-triazadibenzo[cd,f]lazulen-4(3H)-yl)cyciohexyl)carbamate;

methyl ((cis)-4-(10-methyl-7-((methylsulfonylymethyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-4(3H)-yl)cyclohexyl)carbamate;

2-(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)ethyl)isoindoline-1,3-
dione;

4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(tetrahydro-2H-
- pyran-4-yl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11({10H)-one;,

benzyl (2-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0xo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[ cd,flazulen-3-yl)ethyl)carbamate;

3-([1,1-biphenyl]-2-yl)-4-(2,4-difluorophenyl)-10-methyl-7-
((methylsulfonyl)methyl}-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

4-(2 4-difluorophenyl)- 1 0-methyl-7-((methyisulfonyl)methy!)-3-(quinolin-8-yl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;

4-(2,4-diflucrophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-(pyridin-2-y1)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

3-(4-(1H-imidazol-1-yl)phenyl)-4-(2,4-difluorophenyl)-10-methyl-7-
((methylsulfonyl)methyl})-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;

4-(4-(2,4-difluorophenyl)- | 0-methyl-7-((methylsuifonylymethyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo{cd,flazulen-3-yl)benzonitrile;
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4-(2 4-difluorophenyl)-10-methyl-7-((methylsulfonylymethyl)-3-(3-(pyridin-2-
yl)phenyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl ymethyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[ cd,flazulen-3-yl)benzonitrile;
4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-((2-oxopyridin-
1(2H)-yl)methyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
ethyl 4-(2,4-difluorophenyl)-2-(ethylcarbamoyl)-10-methyl-7-
((methylsulfonyl)methyl)-11-ox0-3,4,10,11-tetrahydro-1H-1,4,10-
triazadibenzo[cd,f]azulene-3-carboxylate;
4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonylymethyl)-11-ox0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzolcd,flazulene-5-carboxamide;
4-(2,4-difluorophenyl)-N,10-dimethyl-7-((methylsulfonyl)methyl)-11-o0xo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-5-carboxamide;
4-(2 4-difluorophenyl)-N,N, 1 O-trimethyl-7-((methylsulfonyl}ymethyl)-11-oxo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo{ cd,f]azulene-5-carboxamide;
N-(4-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-4(3H)-yl)cyclohexyl)acetamide;
10-methyl-7-((methylsulfonyl)methyl)-4-(pyridin-3-yl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,fJazulen-11(10H)-one;
4-(5-chloropyridin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzofcd,flazulen-11(10H)-one;
4-(1H-indazol-5-yl}-10-methyl-7-({(methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f|azulen-11(10H)-one;
4-benzyl-10-methyl-7-((methylsulfonyl)ymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;
10-methyl-7-({methylsulfonyl)methyl)-4-(pyrimidin-5-y1)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11(10H)-one;
10-methyl-7-((methylsulfonyl)methyl)-4-(pyridin-2-ylmethyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
10-methyl-7-((methylsulfonyl)methyl)-4-(pyridazin-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[cd,f]azulen-11(10H)-
one;

(R)-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3-((2-
oxopyridin-1{2H)-yl)methyl)-3,4-dihydre-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-
one;

10-methyl-7-{(methylsulfonyl)methyl)-4-(5-(trifluoromethyl)pyridin-2-y1)-3,4-
dihydro-1H-1,4,10-triazadibenzolcd,f]azulen-11(10H)-one;

4-(2-fluoropyridin-4-yl)-10-methyl-7-((methylsulfonylymethyl}-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-11{10H)-one;

10-methyl-4-((1-methyl-1H-pyrazol-3-yl)methyl)-7-((methylsulfonyl)methyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
4-(6-miethoxypyridin-2-yl)-10-methyl-7-((methylsutfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
4-(2,2-dimethyl-3-morpholinopropyl}-10-methyl-7-((methylsulfonyl )methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,{]azulen-11(10H}-one;
4-(5-fluoropyrimidin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-11{10H)-one;
10-mmethyl-7-((methylsulfonyl)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)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
2-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-4(3H)-yl)-2-phenylacetonitrile;
2-(2-((10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-4(3H)-yl)methyl)phenoxy)acetamide;
4-(2,4-difluorophenyl)-10-methyl-7-({methylsulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-2-carboxylic acid,
10-methyl-7-((methylsulfonylymethyl)-4-(2-(pyridin-2-ylmethoxy)benzyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[ cd,f]azulen-11(10H)-one;
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35.

(R)-7-(ethylsulfonyl}-10-methyl-4-(1-phenylethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
10-methyl-4-(pyridin-2-y1)-7-(pyrrolidin-1-ylsulfonyl)-3,4-dihydro-1H-1,4,5,10-
tetraazadibenzo[cd,f]azulen-11(10H)-one;
(8)-7-(ethylsulfonyl)-10-methyl-4-(1-phenylethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
(R)-methyl 3-(4-(2,4-difluorophenyl)- 1 0-methyl-7-((methylsulfonyl)methyl)-11-
0x0-3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulen-3-yl)propanoate;
(S)-methyl 3-(4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-
0x0-3,4,10,1 1-tetrahydro-1H-1,4,10-triazadibenzo[cd, flazulen-3 -yl)propanoate;
4-(2,4-difluorophenyl)-10-methyl-2-(1-methyl-1H-pyrazol-4-yl)-7-
(methylsulfonyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
4-(4-chlorophenyl)-10-methyl-2-(1-methyl-1H-pyrazol-4-yl)-7-(methylsulfonyl)-
3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one;
(R)-N-ethyl-7-(ethylsulfonyl)-10-methyl-11-ox0-4-(1-phenylpropyl)-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide;
10-methyl-2-(1-methyl-1H-pyrazol-4-yl)-7-((methylsulfonyl)methyl)-4-(pyridin-
2-y1)-3,4-dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11({10H)-one;
10-methyl-2-(1-methyl-1H-pyrazol-4-yl)-7-(methylsulfonyl)-4-phenyl-3,4-
dihydro-1H-1,4,10-triazadibenzo[ ¢d,{]azulen-11(10H)-one;
10-methyl-2-(1-methyl- 1H-pyrazol-4-y1)-7-(methylsulfonyl)-4-(pyridin-2-y1)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,f]azulen-11(10H)-one; and
4-(4-fluorophenyl)-10-methyl-2-(1-methyl-1H-pyrazol-4-yl)-7-
((methylsulfonylymethyl)-3,4-dihydro-1H-1,4,10-triazadibenzo[ cd,f]lazulen-11(10H)-one.

The compound of claim 1 or a pharmaceuntically acceptable salt thereof, wherein the
compound is selected from the group consisting of:
4-(cyclopropylmethyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
4-(4-fluorophenyl)-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-difluorophenyl)-10-methyl-7-((methylsulfonyl )methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,f]azulen-11{10H)-one;

methyl 3-(4-(cyclopropylmethyl)-10-methyl-7-((methylsulfonyl )methyl)-11-0xo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulen-3-yl)propanocate;
4-(cyclopropylmethyl}-3-(2-methoxyethyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,fJazulen-11(10H)-one;
N-(4-(4-fluorophenyl)-10-methyl-11-0x0-3,4,10,11-tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd,f]lazulen-7-yl)ethanesulfonamide;
N-(4-(2,4-difluorophenyl)-10-methyl-11-0x0-3,4,10,11-tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd, flazulen-7-yl)ethanesulfonamide;.
10-methyl-7-((methylsulfonyl)methyl)-4-((tetrahydrofuran-3-yl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-11{10H)-one;
4-(4,4-difluorocyclohexyl)-10-methyl-7-((methylsulfonylymethyl)-3,4-dihydro-1 H-
1,4,10-triazadibenzofcd,flazulen-11(10H)-one;

4-(4-fluorophenyl)-(3,3 -2H2_)— 10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
7-fluoro-4-(4-fluorophenyl)-10-methyl-3,4-dihydro-1H-1,4,5,10-
tetraazadibenzo[cd,f]azulen-11(10H)-one;
5,7-difluoro-10-methyl-4-((tetrahydrofuran-3-ylymethyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
5,7-difluoro-10-methyl-4-propyl-3,4-dihydro-1H-1,4,10-triazadibenzo[ cd,f]azulen-
11(10H)-one;
4-(4-chlorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-11-0x0-3,4,10,1 I-tetrahydro-
1H-1,4,10-triazadibenzo[cd,f]azulene-2-carboxamide;
4-(4-chlorophenyl)-N-ethyl-10-methyl-7-((methylsulfonyl)methyl)-11-ox0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-2-carboxamide;
10-methyl-7-((methylsulfonyl)methyl)-11-oxo-N-propyl-10,11-dihydro-1H-1,4,10-
triazadibenzo|cd,f]azulene-4(3H)-carboxamide;

ethyl 10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-

triazadibenzo[cd,flazulene-4(3H)-carboxylate;
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36.

p-tolyl 10-methyl-7-((methylsulfonylymethyl)-11-ox0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-4(3H)-carbox ylate;

4-fluorophenyl 10-methyl-7-({(methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-4(3H)-carboxylate; and
4-(3,3-dimethylbutanoyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one.

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- 1 H-
1,4,10-triazadibenzo[cd,flazulen- 1 1{10H)-one;
N-(4-(4-fluorophenyl)-10-methyl-11-0x0-3,4,10,1 1 -tetrahydro-1H-1,4,5,10-
tetraazadibenzo[cd,flazulen-7-yl)ethanesulfonamide;
10-methyl-7-((methyisulfonyl)methyl)-4-({(tetrahydrofuran-3-yl)methyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo[cd,flazulen-11(10H)-one;
ethyl 5,7-difluoro-10-methyl-11-ox0-10,11-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulene-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[cd,f]azulene-2-carboxamide;
5-cyclopropyl-4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonyl ymethyl)-3,4-
dihydro-1H-1,4,10-triazadibenzo{cd,flazulen-11(10H)-one;
tert-butyl (4-(10-methyl-7-((methylsulfonyl)methyl)-11-0x0-10,11-dihydro-1H-
1,4,10-triazadibenzofcd, flazulen-4(3H)-yl)cyclohexyl)carbamate;
4-(4-chlorophenyl}-10-methyl-7-((mmethylsulfony)methyl)-3,4-dihydro-1H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
4-(4-chlorophenyl)-10-methyl-7-({methylisulfonyl)methyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,flazulene-2-carbonitrile;
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37.

38.

39.

4-(2,4-difluorophenyl}-N-ethyl-10-methyl-7-((methylsulfonylymethyl)-11-o0xo-
3,4,10,11-tetrahydro-1H-1,4,10-triazadibenzo| cd,flazulene-2-carboxamide;
4-(2,4-difluorophenyl)-10-methyl-7-((methylsulfonylymethyl)-11-0x0-3,4,10,11-
tetrahydro-1H-1,4,10-triazadibenzo[cd,f]azulene-5-carbonitrile;
10-methyl-7-((methylsulfonyl)methyl)-4-(pyridin-2-yl)-3,4-dihydro- 1 H-1,4,10-
triazadibenzo[cd,flazulen-11(10H)-one;
4-(3,5-difluoropyridin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,f]lazulen-11(10H)-one;
10-methyl-7-((methylsulfonyl)methyl)-4-(5-(trifluoromethyl)pyridin-2-yl)-3,4-
dihydro-1H-1,4,10-triazadibenzofcd, flazulen-11(10H)-one;
4-(6-methoxypyridin-2-yl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,flazulen-11{10H)-one; and
4-(4-chlorophenyl)-10-methyl-2-(1-methyl-1H-pyrazol-4-yl)-7-(methylsulfonyl)-
3,4-dihydro-1H-1,4,10-triazadibenzofcd,flazulen-11(10H)-one.

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.

The compound of claim 1 or a pharmaceutically acceptable sait 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]lazulen-11{10H)-one; and
4-(2,4-difluorophenyl)-10-methyl-7((methylsulfonylymethyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,f]azulen-1 1{10H)-one.

The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein the

compound is 4-(4-fluorophenyl)-10-methyl-7-((methylsulfonyl)methyl)-3,4-dihydro-1H-
1,4,10-triazadibenzo[cd,flazulen-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((methylsulfonyl)methyl)-3,4-dihydro-
1H-1,4,10-triazadibenzo[cd,f]azulen-11{10H)-one.
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