APOPTOSIS-INDUCING AGENTS FOR THE 1REATMENT OF CANCER AND IMMUNE AND
AUTOIMMUN{®IG kdsSES This application claims priority to Uniteg-SiatesRromisional
Application Serial No. 561/145611, filed January 19, 2009, which is incorporated by reference in its
entirety. HELD OF THE INVENTION This invention pertains to compounds which inhibit the
activity of Bcl-2 anti-apoptotic proteins, compositions containing the compounds, and methods of
I0dliseases during THEHAREAPORIC BEYL3 BRAGHE AftepIeasdd EREFEATUND OF THE
INVENTION Anti-apoptoticIBbH2NpratEnS EreSHOtEIBIS RASEA number of diseases. There is
therefore an existing need in the therapeutic arts for compounds which inhibit the activity of
15anti-apoptotic Bc,h—lz grolteins. _ Overe,x?prelsési(g% fgf Bcl-2 proteins correlates with resistance to
chemotherapy, clinicaT SIREGHRE HEEALS I reusd R AT S ABRISEPA XB/ Bitiation thereof in
various cancets #ael i sdndianyaay iRe2i¥fmurehdysxsaroravé neriamce B kipmteins in bladder cancer,
brain cancer, breast cancer, bone 20 marrow cancer, cervical cancer, chronic lymphocytic leukemia,

colorectal cancer, esophageal cancer,ﬁﬁﬁx@ﬁgwﬁ&%@ﬁ%&ymphoblaﬁic leukemia, follicular
lymphoma, lymphoid malignancies of T-cell or B-cell origin, melanoma, myelogenous leukemia,

myeloma, oral cancBHS SVARET BSHEROFERISHISN Wi dpP e Ergd Btk cancer, small cell lung
cancer, spleemgancgntianchtie. likepssdescriyedninegchrmmomlyaduwaednBitofs USr20R4/36770, published
25 as W@y20QR49383A0 L ol Lisp 200868 29 ct-1pullished.as WO 2005/024636.  Involvement of

Bcl1-2 proteins in immune and autoimmune diseases is described in Current Allergy and Asthma
Reports 2003, 3, 378-384; British Journal of Haematology 2000, 110(3), 584-90; Blood 2000, 95(4),
1283-92; and New England Journ&*$tHigaicing o00MEE3BIMENYI@409-1418. Involvement of Bc1-2
proteins in arthritis is:gisplpsed iicomBRRlY. 30.oMBed uniteehStalasRreyigianalsPatent Application
i commonly- e Ui G M Kbt Sera K LA Re ARy oF ThE
DISCLOSUR ERt-2pogiptis BrigaditiBht of this disclosure, therefore, pertains to compounds or
therapeutically acceéptablersaits, b Badiugsicimataidditesyiorrsalisnof produugs:trerehficurhich are useful
as inhibitors of ARARARIALIGRALRPINRINS DR CORRHAHSNBYINGFAR B Rankbk:
and disorders of the imnoune system.
Involvement of Bcl-2 proteins in bladder cancer, brain cancer, breast cancer, bone
20 marrow cancer, cervical cancer, chronic lymphocytic leukemia, colorectal cancer, esophageat
cancer, hepatocellular cancer, lymphoblastic leukemia, follicular lymphoma, Iymphoid
malignancies of T-cell or B-cell crigin, melanoma, myelogenous leukemia, myeloma, oral
cancer, ovarian cancer, non-small cell lung cancer, prostate cancer, small cell lung cancer,
spleen cancer, and the like is described in commonly-owned PCT US 20064/36770, published
25 as WO 2005/046593, and PCT US 2004/37911, published as WO 2005/024636.
Involvement of Bel-2 proteins in immune and autoimmune diseases is described in
Current Allergy and Asthma Reports 2003, 3, 378-384; British Journal of Haematology 2000,
110(3), 584-90; Blood 2000, 95(4), 1283-92; and New England Journal of Medicine 2004,
351{14), 1449-1418. Involvement of Bcl-2 proteins in arthritis is disclosed in commonly-
30 owned United States Provisional Patent Application Serial No, 60/983,47%. Involvement of
Bel-2 proteins in bone marrow transplant rejection is disclosed in commonty-owned United

States Patent Application Serial No. 11/941,1%6.



wherein Al is furyl, imidazolyl, isothia7olyl isoxazolyl, exadiazolyl, oxazolyl, pyrazinyl, pyrazolyl,
pyridazinyl, 2-pyridinyl, 4-pyridinyl, pyrimidinyl, pyrrolyl, tetrazolyl, thiazolyl, 10thiadiazolyl, thienyl,
triazinyl, triazolyl, cycloalkyl, cycloalkenyl, heterocycloallcyl, or heterocycloalkenyl; each of which is
unfused or fused with benzene, heteroarene or A1A; A1A is cycloalkane, cycloalkene, :
heterocycloalkane, or hetemcycloalkene;  wherein Al is unsubstituted or substituted with one or two
or three or four or five independently selected RI, OR1, SRI, S(0)RI, SO2R1, C(0)R1, C(0)OR’,
OC(0)R1, NHRI, 15N(12.1)2, C(N)C(0)RIYMRHK R CXHRIRAYLEBINHOH, C(O)NHORI,

C(O)NFIS02121, NHC(O)RI  NRI C(AR & |NHC QORI NRIGI) RRLNRIBLANIIRI, NRIC(O)N(R1)2,
NHC(O)NE2, NHC(%?\%ﬁ)[%,OﬁEC%(iN %1%5,%%%N%§%§§NHRL soz%(%llz.l)z, NFIS(O)R1,

NIISO2R1, NRISQBRIINEISDAVEHRS, N LIS FSUANIEH 3RO PREADENGZENIHSILYE, Cl, Br, |,

CN, CF3, OCER, CRR2GE3-QERAGH3 GO, T0)oks, GININBRa SN Rdm20:C(N)N(R1)2, CNOH,
CNOCHS3, C(0)NH2 or C(0)0OR; RIl'is R2, R3, R4 or R5; RIA is cycloalkyl, cycloalkenyl or cycloalkynyl;

R2 is phenyl, which is unfused or fused with behzen: , hgyeroarene or R2A; R2A is cycloalkane,
cycloalkene, heterocycloalkane or hetemgycloalkepe25R31is heteroaryl, which is unfused or fused
with benzene, heteroarene or RSA; RSA is ¢yclodlicarie, cycloalkene, heterocycloalkane or
heterocycloalkene; R4 is cycloalkyl, cycloalkenyl,-heterocycloalkyl or heterocycloalkenyl, each of which
is unfuséd or fused with benzene, heteroarene or R4A; R4A is cycloalkane, cycloalkene,
heterocycloalkane or heterocycloalkene; 30R5 is glkyl, alkenyl or alkynyl, each of which is
unsubstituted,qr.gubstituted with one or two or three independently selected R6, NC(R6A)(R65), R7,

OR7, SR7, S(0)R7, 502R7, NFIR7, N(142)2. C(0)122 N OIN(R)2,
NHC(0)125, é%5&€ji%?hﬂ%ﬁﬁg%@@%%8}%& ,’*§%§l§|\|’(%lf%%) (%)ggf%é’zyﬁ% )‘(2, N)HC(O)NHZ,
NHC(0)NI1125alC (O)CHHBHIINBIO)E KT TABYN PARIMIT OYCHG e SREIG (B et 143)N1-1R1,

OH, (0),£ (0)H: (DN NFi G, MRy &% 0F26EBafky ChyBbardsubstiuenisafiGis C2-05-spiroalkyl,

cach o hich & tnslbsltifed o sjetyted Wit OH 0) N2, N, 3, CERGRR, P GoBr. 1. N2

is cycioalkane, cycloalkene, heterocycloalkane, or heterocycloalkene;
wherein Al is unsubstituted or substituted with one or two or three or four or five
' independently selected R, OR', SR', S(O)R', SO-R’, COR', C(OYOR?!, OC(OIR', NHR',
15 NR CONCOR, COONHR?, CLOINCR )2, C(O)NHOH, C(ONHOR', C(OINHSO:R',
NHC(O)R!, NR'C(O)R’, NHC(0)OR!, NR'C(O)YOR’, NRIC(O)NHR', NR'C(OINR )2,
NHC(O)NH,. NHCO(O)NHR?, NHC(O)N(R )2, SO;NH,, SO,NHR', SOLN(R Y2, NHS(O)R',
NHSO,R!, NR'SO:R’, NHSO,NHR?, N(CH3)SON(CHa)R', (O), NHy, NOz, N3, OHL F, Cl,
Br. I CN, CFs, OCFs, CF2CFs, OCF,CF3, C(O)H, CIOYOH, CIN)NH,, C(NINHR',
20 CONN(R'},, CNOH, CNOCH;, C(O)NH; or C(O)OR™,
R'is R% R% R or R,
R is éyc]oa]kyl, cycloalkenyl or cycloalkynyly
R? is phenyl, which is unfused or fused with benzene, hetercarene or R™ R™ 15
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
25 R’ is heteroaryl, which is unfused or fused with benzene, heteroarene or R¥* R¥ s
cycloalkane, cycloalkene, heterocycloalkane or beterocycloalkene;
R is'cycloalkyl, cycloalkenyl, heterocycloaikyl or heterocycloalkenyl, each of which

1A, pah
'R

is nnfused or fused with benzene, heteroarene or R is cycloalkane, cycloaikene,

heterocycloalkans or heterocycloalkene,

30 R’ is alkyl, alkenyl or allynyl, each of which 1s unsubstituted or substituted with one
of two or three independently selected R®, NCR*)R®™), R”, OR', SR”, S(OR’, SO.R,

2
1



R6A and R613 are independently selected alkyl or, together with the N to which they are attached,
R6c; 'R6evis@zifiging-yl, az,etidin-l-yl, pyrrolidin-I-yl or piperidin-I-ybepghhavingone 10 CH2
moiety unreplaced or replaced with 0, C(0), CNOH, CNOCII3, S, S(0), SO2 or NH; R7 is R8, R9, R19
or R11; R8s phenyl, which is unfused or fused with benzene, heteroarene or RSA; RSA is '
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; ‘59 is peteroaryl, which is
unfused or fusediwithRoedZEnR » RETGErEHONIFIRIAVIN R 2o E(OatkahiB, Eftibalkene,
heterocycloalR&ise) o het€rcogeloaiene, RLSIRbpcioakyl, syrtoalkenylamaytloalkyl, or

heterocycloalkgmysagi Al WhishieutisRe ORTHSEAMIBIRAZERS DRISIQRIRNER] R19A; 121A is
cycloalkane, %ﬁl%ﬁ IE%%% eter gcloal ane_or hetergcycloalkene; R11 is alkyl, alkenyl or alkynyl,
U {

each of which'l diror subtifuted with dné 28" 8F ISP HHiSe independently selected R12,
OR12, SRL2, S(0)FR{ % Ge2RMpas0RIL GIOIORIBIGEE) 2115 OEOIORDY, FIN;, NHR12,
N(R12)2, NHC{O)R 2:iR12C(0)82 LAMNHB(@Q2R2 NNRR1ZS(0)21212, NFIC(0)0R12, NR12C(0)0R12,
NHC(0)N112, NHC{@NHR2, NIIC(ON(R12)2, NR12C(ONIIR12. C(QN(R12)2, C(0)N1-12,
C(0)NHR12, C(O)N Rjﬁgrﬁljzicféwgéﬁ%%fg]zﬁ% ét%)%ﬁéféﬁ%ﬁ%‘,z 8%&?&2R1&
SO2N112, SAMNKRE2; 25 SO2N(R12)2, C(0)14, C(0)OH, C(N)NH2, C(N)NHR12, C(N)N(R12)2,
CNOH, CNOCI43, @His@)iGN] N3 MNOR; IGEIyBFEICH3) GGhaidQR2GRE heyifloRr or | substituents;

R12 .is R1g, Rdd4, QuBded or %g@m@d@?’i@ﬁ&y piusest 05 fuggdawith kepzene, .heteroarene
or Rim; tem is cyclol‘?l arge‘%g:)#qlpalkgne, heterocycloalkane or heterocycloalkene; 30R14 is heteroaryl,
it

which is unfused or éf%é{d bgf&ehe, heteroarene or R14A; R MA is cycloalkane, cycloalkene,
heterocycloalkane & hetsrabyisalicemésed oRESJsvish bhoatharieccyrtoalidtid, Riéterocycloalkane or
heterocycloalkenaungashvefodiial) isfysediardusaskwitibararne, heteroarene or OA; R15A is
fsyggg'gﬁgé;ygg)?giﬁgg%@@%&%% CIPRSRRE LY RS OGY BIRRE RE CRA DAY keienyl or allomyl; 24
15 cycloalkane, cycloalkene, heterocycioalkane or heterocycloalkene;
R is cycloalkyl, cycloatkenyl, heterocycloalkyl, or heterocyclo&ikenyl each of which

is unfused or fused with benzene, heteroarene or R1%: R194

is cycloalkane, cycloalkene,
heterocycloalkane or heterocycloalkene;
R* is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with one
20 ortwo or three independently selected R™ OR"™ SRY, S(OjR”, SO.R?, C(O)Rlz,
C(O)ORY, OC(O)R'?, OC(OYORY, NH,, NHR™, N(R'),, NHC(O)R™, NRZC(O)R,
NHS(0):R*?, NRPS(0),R ™, NHC(O)OR", NR*C(0)OR'?, NHC(Q)NH;, NHC(O)NHR 2,
NHC(O)N(R ™), NRC{O)NHR %, NR*C(O)N(R 2),, C(O)NH,, C(O)NHR2, CLOIN(R2),,
C(O)NHOH, C(OYNHOR ™, C(O)NHSO:R, C(OINRZSO,R'2, SO,NH,, SO,NHR™,
25 SONR™), C(OH, C(OYOH, CININHz, CON)NHR", CONIN(R %), CNOH, CNOCH;, OI,
{0}, CN, N3, NO,, CFs, CFCFs, OCFs, OCF,CFy, I, Cl, Br or T substituents;
Riz is RB’ RM, RIS or Riﬁ;
RPig phenyl, which is unfused or fused with benzene, heteroarene or R™: RPA ig
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; |
20 R¥is heteroaryl, which is nnfused or fuse& with benzene, heteroarene or RW‘; R** is
cycloalkane, cycloalkene, beterocycloalkane or heterocycioalkene;
R¥ s cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene, each of

5A

which is unfused or fused with benzene, heteroarene or RP A; R is eycloalkane,

eycloalkene, heterocycloalkane or heterocycloalkene;

-3.



.1-c or R3B; ZIA and Z2A are both absent or are taken together to form CH2, CH2CFI2 or ZI2A; 5ZnA

is C2-C6-alkylens hawing.ene or two CH2 moieties replaced by NH, N(C})@oﬂ&%%ﬁ&%%% S0O2; Llis
a R", OR", SR", S(0)R37, S02R37, C(0)R37, C(0)0OR32, OC(0)R31, OC(0) , , C(O)NH,
C(0)NR37, C(0O)NHOR37, C(0O)NHSO2R37, SO2NH, SO2NHR37, C(N)NH, C(N)NFIR32; 10R26 is
phenylene which is unfused or fused with benzene or heteroarene or R26A; R26A is cycloalkane,
cycloalkene, hetero&ycivdlkhn&orhetdionyicloalkene;  R27 is heteroarylene, which is unfused or
fused with benzene gritwetespgifene or R27A; R27A is cycloalkane, cycloalkene, heterocycloalkane or
heterocycloalkene; .. R%Sgigr&htenylene, which is unfused or fused with benzene, heteroarene or
R28A; R28A is 15cygloa ké&e, cycloalkene, heterocycloalkane or heterocycloalkene;  R29 is
heteroarylene, which is?Bhfus&d %?“T&Q%*ﬂt\ﬂﬁﬁ’iet&@ﬁﬁé‘fﬁéw Helero &HEnBIbER28A’R29A is cycloalkane,
cycloalkerfe, hetero@ydloalkakekviheterdnycloatkenetl, mdR3dsreyetoatyiena cysioalkenylene,
heterocycloallgylgnesey,heterocycloalkenylene, each of which is unfused or fused with benzene,

heteroarene or R3";AQ R3.js cysloalkane, 20 cycloalkene, heterocycloalkane or heterocycloalkene; R"
is a bond or R"A; éﬁ%% ié}%ﬁ’c%%eﬁaéfgaﬁe é%e(gpgﬁi;@%lﬁ)é{ eSS YRwhich is unsubstituted or

substituted witAC6ROBY tNBRT. RN d PaRIG Y BEROREIRINIB R BOSRB78, S(0)R378 ,
SO2R37B, C(0)RATB7 (SR BaOGRIR378, OC(0)0R3713, NI12, NHR373, N(z378)2_ 25

NHC(0)R328, NR378€, 5, NHS(OJ2R378, NIGES(0)212371, NHC(0)0R32(3, NR325C(0)0R37S,
NHC(O)NEI)ZZ, |_\1H(:((§§ NEO%%%?&HN%% N%F:iﬁgs EI,NN %%%(‘b‘)‘ﬁiﬁi@%", f\%ﬁé’i C®N(R378)2,

C(0)NH2, C(ONesBarecqsiRifkesT S5 res o NEISINT EtoyRIdoRsTs, C(0)NHSO2R378,
C(0)NR375S02R375] B@2NHR|&OMNL 2FR8: SORDH RBT BYefi 0) ki@ BTRNH,,

C(N)NFIR378REANINRAER2: Sl Rlh- GNOCHF R (PhefeNe N3, NQ2, 30CF3, CF2CF3, OCF3,
OCF2CF3, F, ClI, Br.gr I subs}ituen S; R378 is_alkyl, alkenyl, alk%/nyl, phenﬁlz!%h%ﬁrparyl, cycloalkyl,
; 18

R™ is phy . | g i
cycloalkenyl, heterocycidaficy ,ngrvﬁe“ité FOEYErEA ARG With benzene, heferoarene or
15 cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene:

R” is heteroarylene, which is unfused or fused with benzene or heteroarene or R™A,

R™ is cycloalkane, cycloalkene, heterocycloalkane or hetercoyeloalkene |

R” is cycloalkylene, cycloalkenylene, heterocycioalkylene or heterocycloalkenylene,
each of which is unfused or fused with benzene, heteroarene or RBOA; R g cycloalkane,

20 cycloalkene, heterocycloalkane or heterocycloalkene;

R* is a bond or R37A;

R i5 alkylene, alkenylene, or alkynylene, each of which is unsubstituted or
substituted with one or two or three independently selected R*2, OR™2, SR¥®, S(O)RE,
SOR™, CIOR™™, CCO)ORY™, OC(OIR™™®, OC(CYORY, NH,, NHR2, N(RT™),,

25 NHC(ORY®, NRPCOR®™, NHS(0):R™, NR7ES(0),R*™, NHC(O)ORY,
NR*PC(O)OR™, NHC(O)NH;, NHC(O)NHR®™, NHC(O)N(R?™),, NR*BC(0)NHR?S,
NR7ECOINR™),, CLOINH3, CCONHR™, COINR ), C(O)NHOH, C(O)NHOR™,
C(OINHSO,R™™®, CCONRS0.R™P, SO,NH;, SO.NHRY™, SO,NR™™),, C(O)H,

C(O)OH, C(N)NHz, CON)NHR ™, CON)N(R*™),, CNOH, CNOCHs, OH, (0}, CN, N3, NOs,

30 CFs, CF,CFs, OCFs, OCF,CFs, F, Cl, Bror I substituents; '

R is alkyl, alkenyl, alkynyl, phenyl, heteroaryl, cycloalkyl, cycloalkenyl,

heterocycloalkyl, or heterocycloalkenyt;

7 is R38, R* or R‘m;



Z3is R38, R39 or R"; R38 is phenyl, which is unfused or fused with benzene, heteroarene or
R38A; R38A iswayclaatisane, cycloalkene, heterocycloalkane or heterocyglopik8pRina124R39 IS
heteroaryl, which is unfused or fused with benzene, heteroarene or R39A; R39A is cycloalkane,
cycloalkene, heterocycloalkane or heterocycloalkene; 5Rao is cycloalkyl, cycloalkenyl,
heterocycloalkyl, or heterocycloalkenyl, each of which is unfused or fused with benzene, heteroarene
or R4A; 124A is cyclbaikahayleyeishikemischstdhstd vidukasecoretaterseyevalkBhé iwherein the
moieties represehtdichizyR261aed. RunstbBtititetoohsubstitutadnd].e., if ZZ2A are absent) or further
unsubstiluted or further,substitutedrdies, hAARRAZAAHOE RICRRNNLWI opeoLmore R4, OR4L,
SR41, S<O)R4g?{f|§’0 R41, %((B(ng C(0)0R41, OC(0)12:41, OC(0)01241, NII2, Nile, N?R41)2,
IN1-IC(0)R41, &%zg&)i}’f PEREE ST R A NRIA & BT RACRIBEL)01241, NR4IC(0)OR4L, NIIC(0)NH2,
NHC(0)NHR41, NH&(O¥N(RAINg, v ke(0) R ICINRA| O(0)N(RA1) kB (0 )din 2f C(0)NHR41,
C(0)N(R41)2, &X{Q)NHEHH (AN QR AL 4N LrdR0R L2AL GUOINRAISHRA!, SO2NH2, SO2N11RA4,
15SO2N(R41) %@ue%@&%&ﬁmmé%é%gég&%@ C(N)N(R452, CNOH, CNOCI-13, 01-1, (0),

CN, N3, NO2, CF3, CF2CF3, OCF3, O , F, Cl, Br or | substituents; Rh is R42, R43, RR4/,
R42 is phenyl, whicK 1§ HRfGS RIS EtISRErTHied Bekzene Rhate roarurpted RATALTRERA s cycloalkane,
cycloalkene, hé#fooyditatkahenr hiétehecycidalkend p20RE3sishetemasylirmHichigzanfused or fused
with benzgne, hefereasens H-BA3AA3A deysipalkangcyelgalke Rhe&&@é@loalkane or

hcterocycloal wod R44 is cycloalkyl, cycloalkenyl, heterocygloalk L’ or heter’og cloalkenyl, each of
which is unfulggg%}%s% (é\ﬁ@Rbg?l%?z%E}é%%éfgpo{a% 8?%4,&%?2@ ' q&ﬁ%@k&nﬁ, cycloalkene,
heterocycloalREheSEP IR et BEI ke FE SHRDR 15 NIRGIORenyHSK QIKYI!, each of which is
unsubstituted SHsUbBtIR ftgdNRit @RI weRNdepsndentty sptected 4R ORAGNRAS, S(0)R46,

NReECORIE LT é%%%%%%%’%‘%‘%%&‘%@%’2%?&%&3@%%%%ﬁ%%%?&?fﬁ’
N'TIC(0)NHR 462 NHFC {0 5 /6D A 46N e (N

CORMNEE (0)FRAB) LXOHW A2, C(0)NEIR46,
C(0)N(R46)2, (0), CN, N3, NOy, CFs, CF,CFs, OCFs, OCF,CF, F, C1, Br or I substituents; |

R is R, R®, R* or RY,
- R is phenyl, which is unfused or fused with benzene, heteroarene or R4 R¥24 is
cycloalkane, cycloélkene, heterocycloalkane or heterocycloalkene;
20 R¥ s hetercaryl, which is unfused or fused with benzene, heteroarene or R43A; R¥* s
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;

R* is cycloalkyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl, each of
which is unfused or fused with benzene, heteroarene or R**; R** is cycloalkane,
cycloaikene, heterocycioalkane or heterocycloalkene;

S 25 . R%¥5s alkyl, alkenyl or alkynyl, each of which is unsubstifuted or substituted with one
or two independently selected R*, OR*, SR*, S(O)R*, SO,R%, C(OIR*, C{OIOR,
OC(OIR™, OC(OIOR™, NHz, NHR™, N(R*),, NHC(O)R®, NR*C(O)R*, NHS(0),R*,

- NR¥S(0),R*, NHC(O)OR*, NR*C(0)OR, NHC(O)NH,, NHC(O)NHR™,
NHC(O)NR*),. NR*COINHR*, NR*®C(O)NR %), C(O)NH,, C(OINHR*, C(ONR),,
30 C(O)NHOH, C(O)NHOR™, C(O)NHSO:R*, C(O)NR*SO,R®, SO,NH,, SO,NIIR*,
SON(R ™)z, C(O)H, C(OYOH, CONINH,, CONINHR™, C(NIN(R*),, CNOH, CNOCHs, OH,
(0), CN, N3, NO, CFs, CF,CFs, OCFa, OCF;CFs, F, Cl, Bror I substituents;
R* is alkyl, alkenyl, alkynyl, R¥, R* or R®;



30 C(0)NHOH, C(0)NHOR46, C(0)NHSO2R46, C(0)NR46S02R46, SO2NH2, SO2NHR46,
S02N(R46)2, G@Xoesf)aH, C(N)NH2, C(N)NHR46, C(N)N(R46)2, CNetHaMReiiasOH, (0), CN,
N3, NO2, CF3, CF2CF3, 0073, OCF2CF3, F, Cl, Br or | substituents; R.46 .447A R47 is phenyl,
which is unfused or fused with benzene, heteroarene or R 47A, , x cycloalkane, cycloalkene,
heterocycloalkane or heterocycloalkene, R48 is heteroaryl, which is unfused or fused with
benzene, heteroarefe BPRAESAVEA TRl A Wiksatkenhactrraterscsidoatidane or
heterocycloalkeriesibRe Ovigcelicloatkyhocydtoikikeny hdnateycioytiaalkyl, or heterocycloalkenyl, each of

which is unfused or gesiedowith-henzens RIGIRRENS YRADARAMSIRG cloaikapesgycloalkene,
heterocycloalkane or heterocycloalkene; the m%cﬂeties represented by R42, 1243, R44, R47, R48,

and R49 are iﬁ%feoper"iﬁeéﬁ’ffi;{’ﬁ NS S S SHATER AR or more independently selected R50,
OR50, SR50 , 10 SRjR5e: ST 25t ak@yRBOSC(BIORB0, COSBIRSDAIBE(DYBRET, NH2, NIIR50,
N(R50)2, NHG(Q)REQnMNLEQCE)RE, BHZad DARER: NN RFOB(®211 50, MRMa{0)OR50, NR80C(0)OR50 ,

NHC(0)NH2, NHC@INHRS0, %ﬁgﬂ&%\!’@%ﬁ%ﬁﬁg %%:((():23?1250, NR50C(0)N(R53)2, C(0)NH2,

C(0)NHR50, C{0)N(R515)2, d’ O)NHOH, C(0 NHS021250 , C(0)NR50S02R50,
SO2N1-12, SO2NHEEBOREIRIREHSS PERO)HR cROydH,; B (NIMIRL Zra dstrpiatiR50, C(N)N(R50)2,
CNOH, CNOGQk8h«@ikpd 0) s@MNin8 Wil CHBME BAPERBADCHR-QOF20RS, &I, Br or | substituents;
RS is RS1o 590708 05, RS0 Relm RS ypfesedar fused wilupenzene, heteroarene
heteroary, vt 1 ok 4P e R Bor by TG B R, aDASE cycoalkane,
cycloalkene, REHEERYED AREHS Sk et dFHCATERKen R COINHR ™, NR*C(OINR ™),

C(OINH,, C(O)NHR™, C(ON(R™),, C(O)NHOH, C(O)NHOR™, C(O)NHSO,R™,

C(OINRSO,RY, SO,NH;, SO.NHR™, SO,N(R),, C(OMH, C(OYOH, C(N)NI,

15 CONINHRY, CON(R™),, CNOH, CNOCH3, OH, (0}, CN, N3, NOa, CFs, CF,CF3, OCF,

OCF,CF;, F, Cl, Br or I substituents;

R¥is R% R R¥ or R™:

R is phenyl, which is unfused or fused with benzene, heteroarene or RS”A;'RSIA is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;

20 R¥*ig heteroaryl, which is unfused or fused with benzene, heteroarene or R’ 2A; R¥ g
cycloalkane, cycloalkene, heterocycloatkane or heterocycloalkene;

RSé ié cyéloa}kyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl, each of
which is unfused or fused with benzene, heteroarene or R53A; R¥ s cycloalkane,
cycloalk_ene, heterocycloalkane or hetérocycioalkené;’ '

25 R™ is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with one
or two or three independently selected R, OR™, SR>, S{O}RSS, SO.R™, C(OR™,
C(OOR™, OC(OR™, OC(OYOR™, NH,, NHR™, N(R™),, NHC(OIR™, NR¥C(O)R™,
NHS(0)R”, NRS(0),R”, NHC(O)OR™, NR®C(0)OR™, NHC(O)NH., NHC(O)NHR,
NHC(O)NR™),, NRPC(O)NIHR ™, NRPC(OIN(R™),, C(OINH,, C(O)NHRT, C(OINR),,

30 C(O)NHOH, C(O)NHOR™, C(O)NHSO:R”, C(OINR¥S0,R*, SO,NIL,, SO,NIR,
SONR™ ), CIOH, C(OYOH, CIN)NH,, C(NINHR™, CO)N(R®),, CNOH, CNOCH;, OH,
(O), CN, N3, NO,, CF;, CF,CF;, OCF;, OCF,CF3, ¥, Cl, Br or I substituents;

R™ is alkyl, alkenyl, alkynyl, phenyl, heteroaryl, cycloalkyl, cycloalkenyl,

heterocycloalkyl, or heterdcycloaikenyi;



R53 is cycloallcyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl, each of which is unfused or
fused with benggneheigrparene or R53A; R53A is cycloalkane. cycloalkepgsheirresycloalkane or
heterocycloalkene; 25R54 is alkyl, alkenyl or alkynyl, each of which is unsubsti toted or substituted
with one or two or three independently selected R55, OR55, SR55, S(0)R55, S02R55, C(0)R55,
C(0)OR55, OC(0)R55, OC(0)OR55, NH2, NEIR55, N(R55)2, NHC(0)R55, NR35C(0)R55,
NI-1S(0)2R55, NR5SS6RES OIRE2Z010 RIS (RS IEBIURES, WS- HC (0)NHR55,
NFIC(0)N(R55)2;iNREGC(OMARES, (iMB:SHG(D) N RED y2ie G D)MW Bap¢RMHIREB1Q&RMN(R55)2, 30
CLONHOH, CEINUORED SHOGRRSE MR IRAGRRSRCRAN L, SoRH 1RS®
SO2N(R55)2, Cé@%;l C %OI;; C gléNFl y C% HRP5 @%@5 2, CNOﬁ, CNOCHS3, OH, (0), CN,
N3, NO2, CFNEP2CHS (ORFID SR rRey BRI WS CIORRES is alkyl, alkenyl,
alkynyl, ptienyfRAGIENEERYI NIYCIO ANy NeliloaTkeny NHEto R Claailyji cophateTocycloalkenyl;

wherein each ferégeingcyslic ameiaty dropdererdentik Unsulsiittiag, dustkepwsubstituted, substituted
or further substi ith-0 jpd ently selected , OR57, SR", S(0)R52, S02R57,
C(0)R57, C(O)ﬁgég\%?s é{‘o)g@é}? %ﬂcg ‘ EQS%%&B é@ﬁ%)ﬁ\%—fﬁé)gﬁ%o R57C(0)R57,
NHS(0)21257CRRE o)A [GACBORS A BN CH fORSE) TN YO NRIGE-NHC (0)NHRS7,
NHC(0)N(R52)2:(NRE TG ()RS, CNRGZ CHENERAY)2, C(0)N112, C(0)NHR57, C(0)N(R57)2,
C(0)N11QHi, CO)NHOR5A GONHSORR52, C(0)NR57S02R57, SO2NI-12, SO2NHR57,
SO2N(R57)2, C(O)H,SSC(O%%)'H C N)?l:\ill-lz, C(N)NHR57, C(N)N(R57)2, CNOH, CNOCH3, OH, (0), CN,
N3. NO2, CF3, CFICF3PISBEY SE stbisef & lespd gt Pricams i faieoe orks 78 R0, R59, R69 or
R61; R59 ¢scphband, eyHickkincubfiessrcheiusedr iittrberdezehecheteroarene or R58A; R58A is

cycloalkane, cycloaikeneckaiaiocyalaalkang.abnateiomcRalkaN BsweroaBRr S4R Petemagyl, which is

unfused or fuse(qo\évdgh benagﬂ% hqrtﬁeroar %%or R59A: R5 Aallﬁegé/_cloalkane, cycloalkene,

heterocycloall%ne o?:ﬁ’e%?ocycpga téeﬁoé:?’ 15R8% s gil%%gf 0y , Cycloalkenyl, heterocycloalkyl or
heterocyéfoalkeny!, leatsesiciitrr s oniierddarroederktrbezenslonkterbarene 6hRB6A is
cycloalkane, dycitatkené;séterboyclarltaneathetRbCyritalkenmalkandRG3idsialieyl, alkenyl, or allynyl,
each of whichis.nsubgstitnied Qr.aubstituied. with one or two or three independently selected R62, OR,
SR62, s(0)R62, s02R62, c(0)R62, 2 Cg)ORez oc%’o)R.ez, OC(0)0R62, NH2, NHR62,(N R62)2, -
NHCOR62, NR62c(G)REZIIHETHIr” RIRBASHIAREBRINES oSS RE2 B8 Bt 2ENHC ()N 112,
NHC(0)NHR6%, INHE BN (RaRRNReZSOYNIIRE2SREZORITNIRBS) 2@ Tim2, c(0)NHR62,
C(0)N(R62)2, CXNH QI GRONIAORBE:, G0 NHBORR 82, NatIINRE2R02REZZSO2NH2, |
S02NT11R62 § aq@zzﬂo;gd, { @ N (N £ NOH, CNOCI13,

N SR
OH, 25(0), CN, n%%gogz CF> 62&2’(:‘%%%%23’, @gua ﬁ?@ﬁgﬁgﬁg&%@m R62 is R63, le,
RR66: NHC(O)NR ™), NR¥C(O)NHR®, NR“C(ON(R*),, C(O)NH,, C(OINHR®, C(O)NR™),, _

- C(O)NHOH, C(O)NHOR?, C(O)NHSO:R®, C(OINRSO,R?, $ONI,, SO,NHR®,

SONR®),, C(OYH, C(OYOH, CIN)NH,, C(NINHRY, CODNR),, CNOH, CNOCH;, OF,

25 (0), CN, N3, NOy, CFs, CFy,CFs, OCFs, OCF,CFs, F, C, Br or [ substituents;
R%is R® R% R® or R%;

R% s phenyl, which is unfused or fused with benzene, hetercarene or RGSA; R%%is

cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;

R¥ is heteroaryl, which is unfused or fused with benzene, heteroarene or R(’M; R™ is

30 cycloalkane, cycloalkene, heterocyclbalkane ar heterocycloalkene;
R% is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycioalkenyl, each of which

65A. 0
‘R 54

is unfused or fused with benzene, heteroarene or R is cycioalkane, cycloalkene,

heterocycloaltkane or heterocycloalkene;



R63 is phenyl, which is unfused or fused with benzene, heteroarene or R63A; R63A is cycloalkane,

cycloalkene, heigsepysinalmne or heterocycloalkene; R is heterogylwwhigivksuefused or fused
with benzene, heteroarene or 1261A; R64A is 30cycloalkane, cycloalkene, heterocycloalkane or

heterocycloalkene; 12.65 is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of
which is unfused or fused with benzene, heteroarene or R65A; R65A is cycloalkane, cycloalkene,

heterocycloalkane df h’ét"éﬁik%‘i@fé’ﬂk@rﬁé“el\ﬁ@%ﬂw&%A%EP@WE@Q@EB‘P@E?L‘Q@,B1Rézn@yl alkenyl, or
alkenyl, each aftwdnmmumbxsiemmﬁlmtﬁlﬁ%tmuféd;m%m%Eogﬁ&@@nﬂﬁ?ee independently

selected R, (Mepier S (G402 BILIREY, I@@)@%@Z@?O%% Q&) 7) 67

67, NI-12, NHR6/, N(R6 N|| )R67 NRG7C S(0 R67 NR67S(0)2 67, NHC(0)OR67,
NR@?C(O)OQEI?S&%%@ R e Ol IOIC, e S e

NR67C(0)N (REH§205(BY MR&GWR&NE‘(@NMB‘?% mnmow»r@(aﬁmomaﬁ%

ggg‘))l\l\llﬂ?sc?zmﬁr@@)&aﬁﬁm@?@ﬁ@mkﬁz @@&Wﬁﬁﬁ%@mﬁﬁﬁggﬂnﬁow C(CO)FOZ%Fs

OCF3, OCFZ’})Q?EE&&C%@N&% g) éstltuel)\ts (g"#\lllgka é% & }%Cﬁi\\lm[ﬁi p%g%@ é:eteroaryl

cycloalkyl, cy 1 10’h 7 30 ey Vi Stmwlﬁiereln the moieties represented
OalS i WPh &l STyl elei:or Ftero & éib&rk@ri b

by R58, R59, R6, RB3 iR641, RiEenyantkiRA/pareyl haubstilitediensykgtitutedyyith one or more

independgntiy,selegiad RS, RRES C%aggnﬁ(O)Res SO2R68, C(0)R68, C(0)0OR68, OC(0)R6S,
OC(0)0R68, NH2, NHR65, N(R68)2, NFIC(G)R68 N%asg(oggag Nysi(’\l géR(ss NR68S(0)2R65,

NHC(0)OR68, NRG%fﬁilﬁﬂ%g"’i%lﬁﬁ?f‘f By i%né%O)ﬁH 8RN1$C( 6%)2, NR68C(0)NIIR68,
NR6SC(0)N(RES)BLHOEE) NI CBINEIRGS, cm@m@e&)@e@@@wa®mﬁmmm68 C(0)NHS02R68,
C(0)NR68SO2REB SR NFL2(HRENHIRGBS SRANKREBIZ0ERYING(Q@E, GRHNIZ, C(N)NHRE8,

substiuenss: SOREED. 0. B or Ut SR e L berzene,
heteroarére &%@Wé&&ﬁ@&%alm EWO&}%%eC@My&BaME(Br heterocycloalkene;
R7 is heteroagiowiicii© iR Sed 05U GithNIpizenE) NeterSa@oaersBE6%5; R76A is cycloalkane,
cycloalkene, hg §@§H&8§@2ﬁﬁ g@gwlg@lﬁe@% @%ﬁi‘{ |§@5ﬁ%5@cloalkenyl
heterocydoa”gl ())r he&ero Nx%&a’yﬁ,e(}§(’)§ﬂa(g£0%cﬂ; OPP {O), CN, N3, NOy, CFs, CF,CF,, OCF;,
OCF,CF3, F, Cl, Br or I substituents; '
20 R{’3 s R R™ R" or R™,
R¥ is phenvl, which is unfused or fused with benzene, heteroarene or R69A; RﬁgA is
cycloalkane, cycloalkene, heterocycloalkane or Eaeterocycioalkené;
R is heteroaryl, which is unfused or fused with benzene, heteroarene or R R7 ig
cycloé]kane, cycloalkene, heterocycloalkane or heterocycloalkene;
25 R™ is eycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which
is unfused or fused with benzene, heteroarene or R“A; R s cycioalkané, cycloaliene,
heterocycloalkane or heterocycloalkene;
R™is alkyl, alkenyl, or alkenyl, each of which is unsubstituted or substituted with one
or two or three independently selected RTB, OR™, SR", S(O)R73, SOan, C(OWR”,
30 C(OOR™, OC(0IR™, OC(OYOR™, NHy, NHR™, N(R™),, NHC(O)R™, NRPC(O)R”,
NHS(0),R", NR”S(0),R", NHC(O)OR™, NR™C(0)OR ™, NHC(O)NH;, NHC(O)NHR™,
NHC(O)N(R™),, NRPC(ONHR”, NRPC(OINR™),, CLOINHa, CCOINHR, CIOINR ™Y,
C(O)NHOH, C(OYNHOR™, C(O)NHSO,R", C(O)NR"SO,R™, SO,NH;, SO,NHR ™,



is unfused or fused with benzene, heteroarene or R7IA; R71A is cycloalkane, cycloalkene,
heterocycloalkapenuhsigtocycloalkene; 1272 is alkyl, alkenyl, or alkpryk@eahabyhich is
unsubstituted or substituted with one or two or three independently selected R73, OR73, SR73,
S(0)R73, S02R73, C(0)R73, 30 C(0)0OR73, OC(0)R73, OC(0)OR73, NH2, NHR73, N(R73)2,
NIFC(0)R73, NR73C(0)R73, NHS(0)2R73, NR73S(0)2R73, NHC(0)OR73, NR73C(0)0R73,
NHC(0)NH2, RE () (721 IH{RPE 2, GORYBE (0 TNRES INRYSE (ONOERYEL C(0)NH,,
C(0)NHR73, @(0)SRY:-3)).C(0yNHOH, GB)NMORF3FCIOMNHS QRTS8 (0)NR73S02R73, SO2NH2,
SO2NFIR73, SO2N(R; ! : (R73)2, CNOH,

BN NG oo i sl e ST G

\ |
CNOCHS, OH, SOI),‘C_l\I,1 ﬁ NOZ, CF,, F3, OCF3, . Cl, Br or | substituents; R93
is alkyl, alkenyf, alkenyt, gﬁy‘f,teﬁoé?’é% aé]?:%?%%iloalkyl, cycloalkenyl, heterocycloalkyl, or

heterocycfoalkeny!; el Gites rrrshetisst toptesBten iy REOpRMLIaNd R Ahaveutmsubbstituted or
substituted with aae ismanentndepesdantycselested MNRZiH QN C(O)NE:EPHS@PRN142, CF,,
CF2CF3, C(0 0 )QF ]%%N O)y( NO?2 3 _F3, F3, OCF2CF3, F, Cl,
Bror | substitu)&en S. I’ngzgj}]'))ot %%%%?é% |M§f%ﬁ%ﬁ$&%?’f§fﬁ’ig$§y ,?rﬁ’léz%orlﬁiisothiazolyl,
isoxazolyl, pyr3231§4eByrmlyl, thiazoly1, thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or
heterocycloalkemykheashbofimbricsf Bunfiased or fused with benzene, heteroarene or A; AlA is

Ideponontly sl B e Ot NRIGORI.
indaepenaently . sejec x|, y y Z ’ JINT, ’ )
(0), NO2, F, dﬁ‘%!* O%f?;‘eﬁ‘(gis fyi’iﬁfeﬁ?%??%%’;" RPRERREATHRENS RASYBERE R4 is

rl
~ heterocycloalkpf2ORS e kifh tspasikehgitrests efwhioh is bneubstiied:or substituted 129, SR,
N(R9)2, NHC(0)R7 wheih Briotulssbtastituanisedifng Rgh RO oRESLRMRS is.phenyl;
independently selected R', OR’, C(O)OR', NHR', N(R"),, CON)C(O)R', C(O)NHR',
15 NHC(O)R', NR'C(O)R', (0), NO,, F, C1, Bz, I, CFs;
R'isR%, R’ R*or R%;
R%is phenyi;
R’ is heteroaryl;
R'is hererocycloalkyl;
20 R’is alkyl, or alkenyl, each of .which is unsubstituted or substituted R7, SR, N(Rj)z,
NHC(O)R', F, C1, Br or [ substituents;
R’? iS.Rs, Rg, R¥ or R”; '
REis phenyl;
R?is he!;eroaiyl;
25 R" is heterocycloalkyl;
RrRY s atkyl;
71 is R,
7 s R
LiisaRY:
30 R¥is phenylene;
R¥is heterocycloalkylene;
R js RTA,
R ig alkylene, or atkenylene, each of which is unsubstituted or substituted with

378
R



R9 is heteroaryl; 25RlI is heterocycloalkyl; RIl is alkyl; ZI is R26; Z2 is R.3; LI is a 1237; 30Rphenylene;
142 is heterocycloalkylene; 1437 is 1439A; R37A is alkylene, or alkenylene, each of which is
unsubstituted or substituted with R37 R3713 is phenyl; Z3 is R38, or R40; R38 is phenyl; R4 is
cycloalkyl, or cycloalkenyl; Swherein the moieties represented by R26 and R27 are unsubstituted or
substituted with OR41; R41 is R42, or R43; R42 is phenyl, which is unfused or fused with heteroarene;
R43 is heteroaryl, which is unfused or fused with heteroarene;

R¥® is phenyl;
2* is R, or R,
R* is phenyl;
R¥ is cycloalkyl, or cycloalkenyl;
5 - wherein the moieties represented by R% and R are unsubstituted or substituted with
OR*:
R is R® or R,
R¥is phenyl, which is unfused or fused with heteroarene;
R* is hetéroaryl, which is unfused or fused with hetercarene;

10 wherein each foregoing cyclic moiety is independently unsubstitated, further
unsubstituted, substituted or further substituted with one or more independently selected R57,
ORY, C(OYORY, F, C1, Bror I substituents; -

R is R®, or RY;
R is phenyl;
15 R* is alkyl; and
wherein the moieties represented by R, are unsubstituted or substituted with one or

more independently selected F, C1, Br or I substituents.

-10-



10wherein each foregoing cyclic moiety is independently unsubstituted, further unsubstituted,
substituted or further substituted with one or more independently selected R57, OR57, C(0)OR57, F,
Cl, Br or | substituents; R" is R58, or R61; R58 is phenyl; 15R61 is alkyl; and  wherein the moieties
represented by R58, are unsubstituted or substituted with one or more independently selected F, Cl,
Br or | substituents. In another embodiment, there is provided a compound having Foimula | or a
therapeutically laceeptabtentallitheneahonthienginvidedid sofurgtuithhdairgyfi oiawhiazolyl, isoxazolyl,
pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, piperidinyl, morpholinyl, benzothien-2-yl,
benzothiazol-2-yl, tetrahydrothien-3-yl, [1,2,4]tdazolo[1,5-a]pyrimidin-2-yl, or
imidazo[2,1-b][1,3)thiazol-5-y1;  wherein Al i§ un‘srik;svﬂu@ed or substituted with.one or two or three
or four or Eye substituents independentlzgelleﬂé ,from FﬁQR', C(0)OR',C(N)C(O)RI,
C(0)NHRI,NRIC(0)R1, (0), NO2, IP, ClI, Br, } andCF3;1R1is R2, R3, R4, or R.5; R2 is phenyl; R3 is

'neteroaryl; R4 is heterocycloalkyl; = R5 is alkyl @r alk-enyl, each of which is imsubstituted or
substituted with a substituent selected from R7, SR7, N(R7)2, NETC(0)R7, F, Cl, Br, and |; R7 is R8,
R9, RI, or Rn; (0,

or a therapeutically acceptable salt thereof,

wherein,

Alis furyl, imidazolyl, isothiazolyl, isoxazolyl, pyrazolyl, pymolyl, thiazolyl,
thiadiazolyl, thienyl, triazolyl, piperidinyl, morpholinyl, dihydro-1,3,4-thiadiazol-2-yl,
henzothien-2-vl, benzothizzol-2-yl, tetrahydrothien-3-yl, [1,2,4]flazolo[1 LS-alpyrimidin-2-yl, or
imidazo[2,1-b][L3 thiazol-5-y1;

wherein A’ is unsubstituted or substituted with.one or two or thIE:.f-: or four or five
substifuents independently selected from R, OR’, C(O)OR', NHR', N(R ')z, CODC(OJR’,
CIOYNHR!, NHC(O)R, NR'C(O)R’, (0), NOy, F, CL, Br, I, and CF;

R'isR?, R3, R or R’

R? is pheny;

R’ is heteroaryl;

R* s heterocycioalkyl;

R’ is a]kyl, or alkenyl, each of which Is unsubstituted or substituted with & substituent
selected Fom R7, SR7, N(R")p, NHC(O)R", F, CL, Br, and §;

R"is R}, Rg, R® orRY: '

R® is phenyl;

R’ is heteroaryl;

R*" i heterocycloalkyl;

RY ig alkyl;

7' is phenyiene;

10a



R8 is phenyl; R9 is heteroaryl; Rl is 'neterocycloalkyl; R11 is alkyl; Z1 is phenylene; Z2is -
heterocycloalkylene; ZIA and Z2A are both absent; LI is alkylene, or alkenylene, each of which is
unsubstituted or substituted with R375; R375 is phenyl; Z3'is R38, or R42; R38 is phenyl; Rao is
cycloalkyl, or gycjoglkenvl. Bé3is heteroaryl, which is unfused or fused with heteroarene; wherein
each foregoing cpyclic mgiety represented by R2, R3, R4; Ra; R9; RH); R38; R40 ; R42, and Kn43

1 2

is independenty u#sUBstitirdwbekivstituted with one or more substitutuents independently selected
from R57, OR$7 1&1@%@5@?@? ai%nﬁ%n%?%&:h%?%&%% ’u%[%t?b%@ii:uted or substituted with R*’2;
R*7 is phenyl;
73 is Rgg, or R*;
R* s phenyl;
R¥ ig cycloalkyl, or cycloalkenyl;
wherein the phenylene represented by 7' is
unsubstituied or substituted with OR‘”;
R*is R? or R*
R™* is phenyl, which is unfused or fused with heteroarene;
R* is heteroaryl, which is unfused or fused with heteroarene;
wherein each foregoing cyclic moiety represented by R R®, RY, R: RY R R R
R*, and R* is independently unsubstituted, or substituted with one or more substitutuents
independently selected from R*’, OR, C(OYOR®, F, C1, Br, and I;
R is RSB, or RGI;
R is phenyl;
R is alkyl; and
wherein the phenyl represented by R™, is unsubstituted or substituted with one or more

substituenis independently selected from F, Cl, Br, and L

10b



R58 is phenyl; R61 is alkyl; and wherein the phenyl represented by R58, is unsubstituted or
substituted with one or more substituents independently selected from F, Cl, Br, and I. Another
embodiment of this disclosure pertains to compounds or therapeutically acceptable salts, prodrugs,
metabolites, or salts of prodrugs thereof, which are useful as inhibitors of anti-apoptotic Bc1-2 proteins,
the compounds having Formula 11 01 A -S 0 NH Rum (r) wherein Al is furyl, imidazolyl, isothiazolyl,
isoxazolyl, oxadiag ol XAEOLBY RN PUGLON AR Gl dsiyiginy pyrimidiny,
pyrrolyl, tetrazolyl, hiazo yl, thiadiazo y?, t!hleny , thiazinyl, triazolyl, cycloalkyl, cycloalkenyl,

heterocycloatkgbtaihierGeydnsikasiyPob ke b REPTS I ST O e AR DR Pene, heteroarene
or Au'; AlA iggyalealkane. syeloalene beierecyelcalkpnedohheterpayalnalkene; wherein Al is
unsubsfituted or substituted with one or two or three pr four or five Sindependently selected RI, OR’,
SRI, S(0)RI, SO2RI, C(0)RI, C(0)OR', OC(0)RI, NERY, N(RI)2, C(N)C(0)RI, C(0)NHRI, C(0)N(R1)2,
C(0)NHOH, C(0)NHORI, C(0)NHSO2RI, NFIC(O}RI, NRIC(0)RI, NHC(0)ORI, NRIC(0)ORI,
NRIC(O)NIHRI, NRIC(0)N(R1)2, NIIC(0)NH2, NHC{O)NHRI, NHC(0)N(RI)2, SO2N112, SO2NHRI,
SO2N(124)2, NHS(0)RI, NHSO2RI, NRISO2RI, B2NHRI, N(CH3)S02N(CH3)RI, (0), NH2, NO2,
N3, OH, F, Cl, 10 Br, I, CN, CF3, OCF3, CF2C1 CF2CF3, C(0)11,C(N)NH2, C(N)NHRI,
C(N)N(124)2, CNOH, CNOCH3, C(0)NI-12 or C(O)NRIA;

O

OO

(I

Ci

wherein
Alis furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl,

pyrazolyl, pyridazinyl, 2-pyridinyl, 4-pyridiayl, pyrimidinyl, pyrrolyl, terazolyl, thiazolyl,
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Rlis R2, R3, 124 or R5; RIA is cycloalkyl, cycloalkenyl or cycloalkynyl, R2 is phenyl, which is
unfused or fusgd willolrinzene, heteroarene or R2A; R2A is 15 cycloalkgngyexglnaikene,
heterocycloalkane or heterocycloalkene;  R3 is heteroaryl, which is unfused or fused with benzene,
heteromene or R3A; R3A is cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; R4 is
cycloallcyl, cycloalkenz:l, heterocycloalkyl or heterocycloalkenyl, each of which  is unfused or fused

with benzene tHitiatoardhiensh RaanyRUARE Gy rdRaican e &disankdnsrechelelotycloalkane or
heterocycloalikeneriR3lismikyhcalkermyios atkynyhr éaeh wiwhichns wnsubstitvted‘onstbstituted with

one or two or fhree independentiySelected RANCIREANRERR Y, Ole, Sle, 5(0)12.9, S02127, MIR?,
N(R9)2, C(0)R9, C(f(aglngZ, C(O)NEIR9, C{O)N(127)2, NHC(0)R9, NROC(0)R9, NHS02129, NIIC(0)OR?,

SO2NI-12, SO2NI- P96 mSDSNERE)S T TCIByFEL B RO oL e v orfive

NI1C(0)CH{(CHB it E0ydieie RLIRIHR NHORO)EHRC AN C(0)CH (CRBIRHREROH, (0), C(0)0OH,
©), NS, CH Nﬁh?h@ﬁgo@)@@%%’faﬁf@h B@ﬁdzsummgm, C(-@ﬁrhs%@?@@}ﬁnﬁﬁaigyh ﬁ?g;lg; which
is unsubstituted. th.QF y N3y . , or
N(CI-13)2; %}%@E éﬁgﬁ%ﬁg@ %@%a@%@é&éﬁ %@Rg% tbggkﬁg%ﬁ)fhel N to which they .
are 30attachel HREEN R BIERRTIRATEHRING Byt rhiin 391 b ipEhdiR Iy Nes i aving one CI-12
moiety unreplacse & ERIAOeR! \IES 0,MER), NeNOK) SNAGRI3(S, S10) NOOR00MH; ®9 is R8, R9, RB3
ORI, 101285 oReny, wsI s, feropuelh REeRsuicieregiane of REA RSA s
cycloallcane, cycloalken I%\728(‘at%ro%,c_lo%lkan? or&fteroqy_cloalkene; 9 is heteroaryl, which is
unfused or fus%/ )%?ﬁw b§ eIFTe,% ek Fgﬁ%%ro 9\},%6’18 is cycloalkane, cycloalkene,
heterocycloalkane & kdtemscycloakene; SRm is cycloalkyl, cycloalkenyl, heterocycloalkyl, or
heterocycloalkeny! réch Qtwhich isanfluesdoprfusaewith benzene, heteroarene or RmA; RmA is

cycloalkane, cycloalllﬁep heltergcyclo kaQe Qr haeteg\g%cloallﬁepeé Rn.is alkyl, alkenyl or alkynyl,
each of which is unsubfﬁfﬂl{edwo}csﬁ %%?ﬁ%earwiﬁ'n one or two or trrggﬁ%%rrelfoeh%eﬁ ly selected R12, .

OR12, S ﬁ&_ 2, (gf@ﬂl#irz, g@%ﬂz k@f@'}cﬁg}géﬁc&ne or heterocycioalkene;

R¥is heteroaryl, which is unfosed or fused with benzene, heteroarene or R*: R* is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
R?is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which
13 unfused or fused with benzene, heteroarene or R4A; R* is cycloalkane, cycloatkene,
20 heterocycloalkane or heterocycloalkene;

T R’is alkyl, alkenyl or alkynyl, each of which is unsubstitated or substituted with one
or two or three independently selected RS, NCR¥M™(REy, R", OR', SR, S(O)RT, SO.R’,
NHR', N(R")2, C(O)R7, C(O)NHa; C{OYNHR', CLOYN(R"),, NHC(O)R”, NR'C(O)R’,
NHSOR, NHC(O)OR’, SO;NH;, SO;NHR”, SO;N(R"),, NHC(O)NI,, NHC(O)NHR”,

25 NIiC(O)CH(CHg)NHC(O)CH(CHg)NHg, NHC(O)CH(CH;)NHC(O)CH(CH,)NHR?, OH,
(0), CENOH, (O}, Na, CN, NH,, CFs, CERCE;, F, Cl, Br or [ substitaents;
Ris Cr-Cs-spiroalkyl, each of which is unsubstituted or substituted with OH, (0), N3,
CN, CFs, CEaCFs, F, C1, Br, I, NHy, NH(CHa) or N(CHz)y;
R and R® are independently selected alkyl or, together with the N to which they are
30 attached, R%; | '
R is aziridin-1-yl, azetidin-1-vl, pyn‘oiidin—i—yi or piperidin-1-y1, each having one
CH, modety unreplaced or replaced with O, C{0Q), CNOH, CNOCH;, S, S(0), SOz or NH;
R"is R%, R%, R™or R'%; ’
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10 C(0)0R12, OC(0)R12, OC(0)0R12, N112, NHR12, N(R12)2, NI1C(0)R12, NR12C(0)R12,
NHS(0)21112xNRi3&0)2R12, NHC(0)0R12, NR12C(0)0R12, NFIC(0)MiAZ;hili@sNIIR12,
NHC(0)N(R12)2, NRI2c(0)NHR12, NR12C(0)N(R12)2, C(0)N112, C(0)NTIR12, C(0O)N(R12)2,
C(0)NHOH, C(0)NHOR12, C(0O)NEISO2R12, C(0)NR12S02R12, SO2N112, SO2NI-11212,
SO2N(R12)2, C(0)H, C(0)01l, C(N)N112, C(N)NHR12, C(N)N(R12)2, CNQH, GNOCH3, OH, 15(0),
CN, N3, NO2, CF3RCIDIsrd, Wek s efesedes e bepar: MiBetinienid RES i€ R13, 14, x R15 or
R16; R'4, RdBlkpheyybaivnchisanitdsekhor dusedomtiorbéreene, heteroarene or R13A;
cycloalkane, cycloajkeng.hetsiogkelpalkaney: RRLArosy claglkenticroarRld ishetergaryl, which is

unfused or fuse w O!t :1 benci}eaﬂ(e, heﬁteroar ne or R%ﬁééﬂl}fim allie%ploalkane, cycloalkene,

velo ) ene, helerocycica C : - N
heterocycloalkane or feterocycloalkene: iScycloalkana, cycloalkene, heteracycloallcane or

heterocycfoalkene, RBaérruietidrersloHfasddeereseaaith B apasecivtiendsrehe’ shRISA; R15A is
cycloalkane, gycipabsenasbeteiosycion)itaneenhatridoyctoalkenaiiRAS dscalkybaalkenyl or alicynyl;
25wherein the moiety represented by RM1 is H, R41, OR41, SR41, S(0)R41, S02R41, C(0)R4L,
C(0)0R41, OC(0)R41, OC(0)OR41, NH2, NHR41, N(R41)2, NHC(0)R41, NR41C(0)R41, NHS(0)2R41,
- NR41S(0)2R41, NHEBIRE £RIEAT o foReAED RiME @)RITED N 6) REEE I NEI)N(RA1)2,
NR41C(0)NHR4%p NRACS(GIN(RAL)2:1(0) RADKE R HRPIRE ©)MRR48)2R & (0)NHOH,
ggg;g‘ﬂqg?h%(i%@@“??%)FJ@%?W#@M@Q}S%M@@»@ME%%@O2':I(CF;;DCZF'??(O)H'
CF2CF3, OCF, @é%c’@g S Br%@%%?%tg@ﬁ%ﬁ% RO | phenyl, which
is unfused or RHESEINR HeAFeHEORSE GarBhE CEB YA HA s CFOISEKatE ORydokene,
heterocycloalkaoevaketamsynicatkeraNISORYS (sthetefsanyvdoakis smiverét.or fused with
benzene, het%&fﬁi’fﬁ%@ﬁﬁ%@ﬂﬁdgﬁi}%&;&‘H@R%R@%{@&%Mﬁ% PRISHOEXEIRIkaRe or

heterocycloallcene; 5 c%cloalkyl cyclo eterocglcloalk [, or heterocycloafkenill, each of which

is unfusetf or filsdd with %Egﬁéﬁﬁgérggféwécg?%”ﬂ? IAHEBYSIOSIERS, cycloallcene,
heterocycloallcane B lekétdtyctoatoefie; R45 is alkyl, allcenyl or alkynyl, each of which is:

unsubstituted or sustitied With QRS ki indeReRdepllvsrleciad.RAb-RR4GRs A6, S(0)-,-,46
SO2R46, C(0)R, C(0)OR46, 10 OC(0)R46, OC(D)QR46, N1-12. N11IR116, N(R46)2, NHC(0)R46,RN
46¢(c)Rt.s, NIFS(6 l25“Y‘?\?élg%’é’(cb%gﬁﬁ%fﬁﬁé‘?é%ﬁ%%?ﬁl k%?&"m)ome, NHC(0)N142,
- NHC(0)NHR46, NHE(0)ReRa8)2, "WRa 5 CroyRi-REs N seopn (Repere ofNT1 R E{0)NHR46,
C(0)N(R46)2, cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; '

R¥ is cycloalkane, cycloalkene, heteroéyc]oalkane or heterocycloalkene, each of

which is unfused or fused with benzene, heteroarene or RISA; R4

is cycloalkane,
cycloalkene, heterocycloalkane or heterocycloalkene; '

R*®js alkyl, alkeny! or alkynyl; ' _

25 wherein the moiety represented by R’ is H, R¥, OR*, SR, S(O)R™, 80O,RY,
CORY, CCOYORY, OC(ORY, OC(O)OR™, NH,, NHRY, NR™),, NHC(O)R™,
NRAC(O)RY, NHS(0),RY, NR¥'S(0);R", NHC(OYOR*, NR*C(0)0OR*, NHC(O)NHL,
NHC(O)NHR*, NHC(O)N(R™);, NR*C(ONHRY, NR*C(O)N(R*)s, C(O)NH,,
CONHR*, CIOINR™)2, CCONHOH, CIOINHOR®, CCONHSO.RY, CIOINRYSO,RY,

30 SONHa, SO:NHRY, SONRM),, CLOM, C(OYOH, CON)NE,, COHNHRY | CINNRYY,,
CNOH, CNOCHa, OH, (0), CN, N3, NOy, CFs, CF2CFs, OCFs, OCF:CFs, F, CL, Br or 1
substituents; _

Rzu is R42’ R43, RM or R45;
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C(0)NHOH, C(0)NHOR46, C(0)NHSO2R46, C(0)NR46S02R46, SO2NH2, SO2NHR46, SO2N(R46)2,

C(O)H, C(0)01%d>hAksR; C(N)NEIR46, C(N)N(R416)2, CNOH, CNOCF@F%AE#%! CN, N3, NO2,
n a , 2

CF3, CF2CF3, OCF3, OCF2CF3, F, ClI, Br or | substituents; Ralkyl, alkenyl, alkyny 7, R48 or R49;
R47 is phenyl, which is unfused or fused with benzene, heteroarene or R47A; R47A is cycloallcane,
cycloalkene, heterocycloalkane or heterocycloalkene; R48 is heteroaryl, which is unfused or
fused with benzene Rietetsarbmbidr iRaSiedA fis@0vcioattrarte cyatoatketis’; Réterocycloalkane or
heterocycloalkgtiealkane, RAD 4Gy chealyl -oytar kenvietrraeyeloalkyl, or heterocycloalkenyl, each of
which is unfused or fused with benzene, heterparene, or R49A: R49A is cycloalkane,,cycloallcene
heterocycloallcane gfdh%?\g%gi?q% Wa cﬁ'm un?usecp o1, rased with.benzene, hetero r%}yfbcglr 42;’ 4é%/ R44, R47, R48,

ene; the moleties represeite
and R49 are iffdeperae iy ebersipsiamrbrsubdstase vitkeetie or more independently selected

R50, OR55 SR50 , S{H)R60j0802R5G0OM)R 50 G BIDRGD, (DBOIREDRG(0)YARGD, NH2, N14R50,

N(R50)2, NHG(RRAQNRIAGARES NHSOIRRINNRERS(QIZREQ, NHE(9)OR40, NRIOC(0)OR90
NHC(0)NH2, NH%%N R50, NHC(O)N(R6)2. NR50C(0)NHR50, NRBOC(0)N(R50)2, C(0)N112,

C(0)NHR50, ClO)NI(RB0y2 ) RN FEEREHC(0)NI1SO2R50 , 30 C(0)NRIOS0O2R60,
SO2NH2, SO2NEIRb0sSEANIRBAY2 280y OO OHIchG{MINHRNEN) NHRAG G{IN)N¢R50)2, CNOH,
CNOC113, Olds ) ifddpeNo R:6aR8;, ORZCHES, QOR3:, OGR2GHS)H%, CloRsier | substituents; RS is

R51, R5210R5%8{d1:3§4;0C(0)81§41 ﬁ%hﬁﬁﬁl@sW%Jﬁ%@ﬁ%ﬁiﬁg@&f@@%g@%g: heteroarene or

R51A; R51Ais cyc oaikgsne, cycloa ene, h’eterogéy rocycA!5 R52 is
heteroaryl, whith & Shfusetiorided WihBe2R ne Y HEtRWBreNE @PREBA®. R52A is cycloalkane,

cycloalkene, HEtEIODHCRISHKERE GO et BoyRICaikenE SRE® Ny claatkyiz €yclogitgetiy),
heterocycloalkylp P roeyclaatetyh RAAH C(0)NR™SO,R®, SONH,, SO,NHR®,
SON(R Y, C(O)H, C(O)OH, C(N)NH,, C(NYNHR™, CON)N(R*®),, CNOH, CNOCH;, OH,

15 {0}, CN, N3, NO,, CF;, CF,CFs, OCFs, OCFE,CFs, F, Cl, Br or [ substituents;

R* is alkyl, alkenyl, aIkynyl, RY, R® or R¥;

RY is phenyl, which is unfused or fused with benzene, heteroarene or R‘WA; R¥4 g

" cycloalkane, cycloalkene, heterocycioalkane or heterocycloalkene;

R® is helyeroaryl, which is unfused or fused with benzene, heteroarene or R48A; R¥A g

20 cycloalkane, cycloalkene, heterocycloalkane or heterocycioalkene;

R? is cycloalkyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl, each of
which is_ unfused or fused Wﬂ:h 5énzene, hetercarene or R49A; R¥ s cyc}oalkane,
cycioalkene, heterocycloa_lkane or heterocycloalkene;

the moieties représented by R® R®, R* R R*, and R* are independently

25 unsubstituted or substituted with one or more independently selected R¥, OR™, SR,
S(OR™, SOR™, C(ORY, CLOIOR™, OC(OIR™, OC(OHOR™, NH,, NHR™, N(R*),, . .

~ NHC(O)R™, NR™C(O)R™, NHS(0),R™, NR¥S(0),R*, NHC(O)OR™, NR®C(O)OR, '
NHC(O)NH,, NHC(O)NHR™, NHC(O)N(R™),, NR*C{O)NHR*’, NR*C(O)NR™),.
C(O)NHz, CCOINHR™, C{O)N(R™"),, C(O)NHOH, C(O)INHOR™, C{O)NHSO,RY,

30 CIONR¥SOR, SO,;NHy, SO;NHR™, SO;NR™),, C(O)H, C(O)OH, CONINH,
CONINHR™, CNIN(R*),, CNOH, CNOCH3, OH, (0), CN, Na, NOs, CFs, CF>CFs, OCFs,
OCF,CFy, F, ClL, Br or I substituents;

RO s R‘“, RSZ, R or R54;
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which is unfused or fused with benzene, heteroarene or R53A; R53A is cycloalkane, cycloallcene,

heterocycloallqghe,Qrhistgrocycloalkene; R54 is alkyl, alkenyl or alk ich is
e

unsubstituted or substituted with one or two or three independently select , SR55,
S(0)R55, SO02R55, C(0)R55, 10 C(0)0R55, OC(0)R55, OC(0)0R55, N112, NI1R55, N(R55)2,
NHC(0)R55, NR55C(0)R55, NHS(0)2R55, NR55S(0)2R55, NFIC(0)0R55, NR55C(0)0OR55,
NHC(0)NH2, NHC(RNIRESyINHEIOINRES)®, INRBEO(BINHR55:NRFEG(BIN(RES)2, C(O)NH?2,
C(O)NHRS5, C{RMMIRRSMei6a{IMN HcAHSOANALQARRurS(QINRIRO2R55, C(0)NR55S02R55, SO2NH2,
SO2N11R55, SO2N(R55)2, C(O)H, G(0)OH, C(N)N142, C(N)NHR55, C(N)N(R55)2;,CNOH, CNOCH3,
OH, 15(0), CN, N3, d%?‘)%ﬁoﬁ‘,(y%E’B@)‘(:‘g?g‘(‘fﬁ‘é‘?‘)géeéf&%‘?%f‘?“éﬁ‘ rr%”?%“él?égtitu)e&ntsfs . RS55 s alkyl,
alkenyl, alkyny¥ psbags, ekt betserydnakaes o baikenylonkserocycloalkyl, or heterocycloalkenyl;
wherein each foregaitigs cyalielmioigtiiskinge pandenthyunsubstitutedofurthar dasubstituted, substituted

or further substifiiad, with eReREMakeIndeRandently, selgcteqRb L, 60 QR . SRS7, S(0)RS7, SO2R57,
C(0)R57, C(0)0R57, OC(0)R57, OC(0)OR57, N112, NHR57, N(R57)2, NHC(0)R57, NR57C(0)R57, -

NHS(0)2R57, NREEne BE7y R Aaitans) teeroRig85 kR 0R5 7, NHC(0)N112, NHC(O)NHR57,
- NFIC(0)N(R57)2, NRS G [0)NRS NRETOGINIRETIRis O(OIN112) G(OINHER 5AHhGE0)N(R57)2,
C(0)NHOH, C{RNHPRST G4 MHS02RA% IC{ONREESOZRG?: SOAN1CI3:SO2NHR57, SO2N(R57)2,

C(O)H, CQ)0 {N =12 R57..C (R57)2, H.,. GNOG QH, (0), CN, N3, NO2,
CFa, CRARRY. @%&S%E%F(é@:@% 35513315%5%%‘?? en%%’s;s S DRG0 6T | Rb8 e
phenyl, which I8 uEe Bt FIC¥eR Wil SR e, W& Garkne BHREHRREBA R NYBGalkane, '
cycloalkene, hetigrouyadalksRE@o pamroeyRitalkpnR “30RBINE hetorsams, whiskds wifused or fused
with be”Ze”e&95@1@%1[1‘?@Wﬁﬁ@%b@%ﬁ@ﬁf&@i@ﬁﬁéﬁﬁ"%@ﬁg speigreycloalkane or

heterocycloalkene; .. R6 is cycloalkyl, cycloalkenyl, heterocyc Qsaﬁ%/I or heterocycloalkenyl, each of
which is unfusse%ﬁ%quu)ée%(%ﬁh 8?19'%%( Igfgrgé?{%ﬁg%rﬁ@ﬁ) iAZA,ﬁ%cm&%ycloalkene,
heterocycloalkBhé-Br NetePodycldditcend)Chs, ORBLTS. 1A, Biikeryphsoruedkynyl, each of which is
unsubstituted or Su@fitﬂ%}ﬂﬁ@@ﬂ@}@fﬂw@&ﬁ:&h@%M%QM@@%@@BGZ, ORG62, se, S(O)R6.
s02e, C(O)R5211e|t\e|:r|3)9y%10%@,6()21)_%&6@{}8(82)5%%?{;\'eCOR62’
wherein each foregoing cyclic moiety is independently unsubstituted, further
unsubstituted, substituted or further substimted with one or more independently selected R’ 7,
20 ORY, SR”, S(ORY, SO,RY, C(OIR™, C(O)OR™, OC(OIR™, OC(OIOR™, NIz, NHR,
NER,, NHCOIRY, NRTCIO)R, NHS(0),RY, NRYS(0),R”, NHC(OYORY,
NRYC(O)ORY, NHC(O)NH,, NHC(O)NHR, NHC(O)NR™ ), NRC(OINHRY,
NR¥COIN(R);, C(O)NH,, C(OINHRY, COINR™),, C(O)NHOH, C(O)NIIORY,
C(O)NHSO:RY, CLOINRY'SO.RY, SO.NH,, SO.NHRY, SO,NR™Y,, C(O), C(OYOH,
25 C(NINH,, CON)NHR™, CN)N(R™ ), CNOH, CNOCH;, OH, (O}, CN, N3, NO,, CFs,
CFyCF,, OCF;, OCE,CFs, F, CL, Bror | substitéents;
RV is Rss, Rs_g’ RS o RS -
R¥ ig phenyl, which is unfused or fused with benzene, heteroarene or RSSA; R34 g
cyéloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
30 - R%is heteroa%yl, which is unfused or fused with benzene, heteroarene or R™*; R¥ is
cycloalkane, cycloalkene, heterocycloalkane orheterocycioalkene;
R¥ is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which

6OA .

is unfused or fused with benzene, heteroarene or R4, R4 i cycioalkane, cycloalkene,

heterocycloalkane or heterocycioalkene;

214 .



C(0)OR62, OC(0)R62, OC(0)OR62, NI-I12, NHS(0)2R62, NR62S(0)2R62, NHC(0)0R62,

NR62C(0)0R6, N2, NHC(0)NHR62, 5 NHC(0)N(R62)2, NR62G(NNIIR G245
NR62C(0)N(R62)2. C(O)NI12, C(0)NHR62, C(0)N(R62)2, C(O)NHOH, C(O)NHORG2, C(0)NHSO2R62,
C(0)NR62S02R62, SO2NH2, SO2NHR62, SO2N(R62)2, C(0)H, C(0)0H, C(N)N112, C(N)NfiR62,
C(N)N(R62)2, CNOH, CNOCI-13, OH, (0), CN, N3, NO2, CF3, CF2CF3, OCF3, OCF2CF3, F, Cl, Br or
| substituents: R62 B ReAy REenya a5y RBEAIORBEIGE Rt iwsrfuséditrdused with

benzene, heteroaraneer RiseyeionlkanedqfeloaRese? mmm&mgaqk@r@ﬁr’ heterocycloalkene;

R64 is hetero ic, fu sedw en 4A, RG4A is
cycloalkane, ¢ %ﬁﬁe{? %erﬁéﬁ?ﬁka%ﬁ%%ﬁ ﬁ(@%ﬁ{ ﬁ%gé ﬁz s cyclgalkyl,

cycloalkenyl, RERYOEctddicHf R e &SIk RyIC %ofﬁ#ﬁéﬁ?ﬁéﬁ%ﬁﬁﬁ@é&% fused with -
benzene, hete¥fdafee B REBAURBER 5 N&&zﬁ@hwﬁg)zcﬂm}m&ﬁﬂ@h&fﬁ?bcyﬁmaﬂéé)ae or

heterocycloalkenguiralkylpheany®, er@ikanylreachonl Nbstiguteghgr substituted with one or
two or three i I R62, C(0)OR62,
OC(0)R67, o%%%@gggé%? Wﬁ%@% ’%gz)‘g&r&i i8(0) %%"W%z&:“{éﬁh%% NE<B)2R,
' NR64S(0)2R62): N CI6YoR6SF NRBOG(O10REE NG [0 YR I, aHa0)NRR62, NHC(0)N(R62)2,
NR62C(0)NHR67, MREAC{MN(RE2)RXC(0)NH2, C(0)NHR62, C(0)N(R67)2, C(0)NHOH,

C(0)NHOR62, C(0)N4 «SORNH NHR62, SO2M(R62)2, C(O)H,
C(0)OH OCIZ%EN)NI 12 Nc(l% %’5%(:9)%%@ %g%zi%gNOH cﬁéec%%%o":. (0)r CNN3*NO2, CF3,

CF2CF3, OCF%, ﬁ%ﬁﬁéﬁ?aﬁ‘e@ @F@W@ﬁ%@?ﬁﬁéﬂ?@%ﬂ@kﬁ%kw alkenyl, alkynyl, phenyl,
heteroaryl. cycloathBlf” oyelowikehyhitetemivysl oafkydorilisteraoycleatkamd or R*IvRErein the moieties

represented bégﬁﬁﬁm}@@ﬂﬁﬁ@a,ﬁ%wioaﬁ&e@p@ﬁ@ argisubstituted or substituted with one or
more independentl sﬁlect d S(Q)R68, so 0)R68, C(0)OR, ocoR68, oc(0)oR68, NH2,
NRIR68. N(R68)2, 30 5 R 6)%%@ %@ég S‘iﬁ‘ig’éyﬁ\%ﬁ%%’%ﬁ%@%ﬁég%{b)?ﬁ’éé i (0)0R68,
NR68C(O%R6%“’PQFF@(@)FRH5FQW1NFF@{WWBWNH@% B8 NAGBC(HNIRES,
NR68C(0)N(12:68)3¢1C{R)MH2hdE(0)MNPHRER:; C(0)N(R68)2, C(0O)NHOH, C(0)NHORG6S,
R RS20, RN 2SO R SORNRPR GO GIOH, CON-12

C(N)NHR68, C(N)N(R68)2, CNO ( % F2CES, OCF3,
OCF2CF3, F, BI“BPIPPEIIeRRRisAte: *ﬁ%‘?&*%@‘ R? R%@Sr RF2R™. CQ¥809 is phenyl, which is
unfused or fuSEEYARF, BEHPARS, WreﬁémNR@N(R@BNM@)&%&JRQ@@W&IoaIkene

heterocyglpalkane@IRTeieroBycoRTk R 0)IORY, NRYC(O)ORY, NHC(O)NH,, NHC(O)NHRY,
NHC(O)N(R*),, NRYCO)NHRY, NRTC(O)NR),, C(O)NIH;, C(OINHRY, C(OINR),,
C(O)NHOH, C(O)NHOR®, C{OINHSO,RY, C(OINR¥SO.RY, SO,NH,, SO;NHRY,
SON(R®),, C(OMH, C(OYOH, C(N)NH,, CON)NHRY, CAN)N(R®),, CNOH, CNOCH,, O,
(O}, CN, N3, NO», CF, CFgCFg, OCFs, OCF,CF,, F, Cl, Br or I substituents:

25 RY is alkyl, alkenyl, alkynyi, phenyl, heteroaryl, cycloalkyl, cycloalkenyl,

heterocycloalkyl or heterocycloalkenyl,

wherein the moieties représented by R58, RSQ, Rm, R(’S, R&, R® , and RY are
unsubstituted or substituted with one or more independently selected R%, OR®, SR%,
S(OR®, SO,R®, C(OR®, C(O)ORE, OCIOR®, OC(OIORE, NH,, NHR®, N(R®),,

36 NHC(OR®, NREC(OIR®, NHS(0)R®, NR®S(0),R®, NHC(OYOR®, NREC(O)ORY,
NHC(O)NH;, NHC(O)NHR®, NHC(O)N(R®),, NRBCO)NHR®, NR®C(OINR®),,
C(OINH,, CCONHR®, COIN(R®),, C(O)NHOH, C(O)NHOR®, C(O)NHSO,R®,
CONRZSO,R®, SO,NH,, SO,NHR®, SONR®S,, C(OMH, C(OYOH, C(N)NH:,
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R78 is heteroaryl, which is unfused or fused with benzene, heteroaxene or 127A; R.78A is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; R71 is cycloalkyl, cycloalkenyl,
heterocycloalkyl or heterocycloalkenyl, each of which is unfused or fused with benzene, heteroarene
or R7 R71A 18-;is cycloalkane, cycloalkene, 10 heterocycloalkane or heterocycloalkene;  R72 s
alkyl, alkenyl, or alkenyl, each of which is-unsubstituted or substituted with one or two or three
independently selected R73, OR73, SR73, S(0)R73, SO2R73, C(0)R73, C(0)0OR73, OC(0)R73,

OC(0)ORT73, N2y NIstR# Né(ﬁ?@éwﬁ,%ﬁ)f@%:M?éﬁ@&ﬂ&ﬁﬂwﬂé@)@ﬁéﬁ%@Bﬁ‘gzs(O)ZW&
NBC(0)01273, NR73C(0 OR73 I{IHC(O)NIIZ, NHC(0)1\THR73, I5NHC(0)N(R73)2, NR73C(0)NHR73,

NR73C(0)NR73ZC( ﬁrzzrézb‘miﬁw%, C(0)N(R73)2, C(0)NHOH, C(O)NHOR73, C(0)NIISO2R73,
C(0)NR73S02R73RrSQ21 X, §O2NHR73, SO2N(R73)2, C(0)II, C(0)0H, C(N)NH2, C(N)NIIR73,

CNINIRT3)2, CNQH, COGH, QH, (8), 0, N3 N2, G, CE2GER OGS OBRACES, F, Cl, Br o

| substituents; alkyl, alkenyl, alkenyl, phenyl, heteromyl, cycloalkyl, cycioalkenyl,
20heterotyclkyalkifieoe-iatkrdkyetobticaryrlatrne ot rioiktieaFedresented by R89, R79, and R71 are
unsubstituted or syPstifuted aith eReiok MeEeindependantly-selectpdNiiZCQNHRC(©)1\11-10H,
SO2NH2, CF3, CE2CF3, %%11, 0)OH ngl NIl 0).CN, N3, NO2, CF3, CF2CF3, OCFa,
OCF2CFs3, ng@ﬁ%ﬁ}fgi ?&eén?%ékﬁﬁﬁ% Q@? (gnl%%ﬁll(: %lﬁ?%??ﬁis disclosure pertains to compounds
or therapeutically at¢eptabialsaltsyprotirays bavstapdiitds] oF saseidndlrtygscarardoriithich are

useful as inhibiiprs of AntkapeRialic Bed R Brofeins: the campounds.hayieg:-fosawaHl  (111) wherein
Al is furyl, imidazolyl, isothiazolyl, isoxazglyl, oxadiazolyl, oxazolyl, pyrazinyl, Spyrazolyl, pyridazinyl,
2-pyridi|¥9l, A FRIRNAE RIS Yetrazolyl, thiazolyl, thiadiazolyl, thienyl, thazinyl, triazolyl,
cycloalkyl, cycloalkeRy, dieferdoysioatlefi e fretbrdfoybidalk ensdbagehdoriiiehus Uwitiset or fused with

benzene, helgyag/ . of A4 AAs cycloalkemereyaipalkssy etegeyciaalfene, o

heterocycloalkene; wherein Al is unsubstituted or sypstituted with one.or two or thyee or four or five 10

independent/Safdtte PR BR: BIEYSRRT:SBBR: WD) Pt NE[GIOR 1; BE®RE NHR1, N(Z1)2,
C(N)C(O)RI, QIBNIHRE, SOIBRBZ, SHONOHBIELNR{GNHOR], 0 ISHEOZRLA NHEDB)RI,

NHC(OMR LY SO SOARAR éﬁﬁ%ﬁ@@i&%@ﬁ*ﬁ%@%ﬁ?@%ﬁ#ﬁh%%’%ﬁ?ﬁ"z1,
N(CH3)S02NEEHIIL 6 NI 08 REHORRE; Ef0)NRTSO:R T, SO:NHz, SONITR™,
SONR ™, C(OYH, C(OYOH, CONINH,, CININHR ™, C(N)N(R"),, CNOH, CNOCH;, OH,
(0), CN, N3, NOs, CF3, CFCFs, OCF;, OCF,CTs, F, Cl, Br or I substituents;
R™ is alkyl, alkenyl, alkenyl, phenyl, hetercaryl, cycloalkyl, cycloalkenyl,
20 heterocycloalkyl, or heterocycloalkenyl; and
the moieties represenied by R¥, R™, and R"" are unsubstituted or substituted with one
or more independently selecied NHz, C(O)NHy, C(O)NHOH, SO:NHz, CFs, CFoCT, C(OMH,
C(OYOH, CNINH;, OH, (0), CN, N3, NO,, CF;, CFCF3, OCFs, OCFCFs, F, CL BrorI
substituents.
ng Another embodiment of this disclosure pertains to compounds or therapeutically
acceptable salts, prodrugs, metabolites, or salts of prodrugs thereof, which are useful as

inhibitors of anti-apoptotic Bel-2 proteins, the compounds having Formula I
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15 Br, I, CN, CF3, Oa's, CF2CF3, OCF2CF3, C(0)H, C(0)0111, C(N)N142, C(N)NHRI, C(N)N(R1)2,
CNOH, CNOGk3 26243811 2 or C(0)ORIA; RI'iS R2, R3, R4 or R5; RIA ig cygloalion, cycloalkenyl or
cycloalkynyl; R2 is phenyl, which is unfused or fused with benzene, heteroarene or R2A; R2A is
20cycloallcane, cycloalkene, heterocycloalkane or heterocycloalkene; 123 is heteroaryl, which is
unfused or fused with benzene, heteroarene or R3A; R3A is cycloalkand cycloalkene,
heterocycloalkane or heterocycloalkene; R4 is cyS@a;ucyl, cycloaLkenyl, heterocycloalkyl or
heterocycloalkenyl, each of which  is unfused.or fised with benzene, heteroarene or R4A; R4A is
cycloalkane, cycloalkene, 25heterocycloalkane orfieterocycloalkene; R5 is alkyl, alkenyl or allcynyl,
each of which is unsubstituted or substituted wi FOY two or three independently selected R,
NC(R6A)(R6n), R9, OR7, S127, S(0)12.7, S02 N(R3)2, C(0)127, C(0)N112, C(O)NII127,
C(0)N(R7)2, NHC(0)R7, NR7C(0)R7, NHSO2R7, N1-IC(0)0OR7. SO2NH2, SO2NHR7, SO2N(R7)2,
NIIC(0)NH2, NHC(0)NHR11, 5 NHC(0)CH(CH3 (O)CH(CF13)NH2, _
NHC(0)CH(CI-13)NHC(0)CH(CH3)NTIR1, OH, FG;:)J (0O)OH, (0), N3, CN, NH2, CF3, CF2CF3, F, CI, Br
or | substituents;  R6 is C2-05-spiroalkyl, each f which is unsubstituted or substituted with OH, (0),
N3, CN, CF3, CF2CF3, F, Cl, Br, I, NFI2, NH(CH3) H3)21 R6A and R613 are independently
selected alkyl OT, together with the N to whic attached, R6c¢; R is aziridin-I-yl, azetidin-I-yl,
pyrrolidin-l-yl or piperidin-I-yl, each having 2] 2 moiety unreplaced or replaced with 0, C(0),
CNOH, CNOCH3, S, S(0), SO2 or NH; '

(I
wherein
Al s furyl, imidazolyl, isothiazolyl, isoxazolyl, oxadiazolyl, oxazolyl, pyrazinyl,

5 pyrazolyl, pyridazinyl, 2-pyridinyl, 4-pyridinyl, pyrimidinyl, pyrrolyl, tetrazolyl, thiazolyl,
thiadiazolyl, thienyl, triazinyl, triazolyl, cycloalkyl, cycloatkenyl, heterocycloalkyl, or
heterocycloalkenyl; each of which is unfused or fused with benzene, heteroarene or Alh o als
is cycloalkane, cycloalkene, heterocycloalkane, or heterocycioalkene;

wherein A' is unsubstituted or substituted with one or two or three or four or five
10 independently selected R', OR', SRY, S(O)R’, SO;RY, CIOIR!, C(O)OR’, OC(OIR!, NHR',
NR ', CONJCOIR', COINHR', CLOIN(R ), CCOINHOH, C(O)NHOR', C(O)NHSO,R,
NHC(O)R', NR'C(O)R}, NHC(Q)OR’, NR'C(0)OR', NR'C(O)NHR?, NR!C(O)N(R),,
NHC(O)NH,, NHC(O)NHR', NHC(OIN(R )y, SO,NH,, SO,NHR, SO,NRY),, NHS(O)R’,
NHSO;R', NR'SO;R', NHSO,NHR', N(CH3)SO,N(CHs)R, (0), NHz, NOs, N3, OH, F, Cl,
15 Br,LLCN, CF3, OCFs, CF;CFs, OCE,CFs, C(OYH, C(OY0OH, C(N)NH;, CON)NHR !,
CONIN(R")z, CNOH, CNOCHa, C(O)NH; or C(O)OR™;
R'isRL R, R or R,
R* is cycloalkyl; cycloalkenyl or cycloaltkynyl;
R is phenyl, which is unfused or fused with benzene, heteroarene or R*; R* is
20 cycloalkane, cycloalkene, heterocycloalkane or heterocycloatkene;
R3 is heteroaryl, which is unfused or fused with benzene, heteroarene or R>*, R* i
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene; | '
R* is cycloalkyl, cycloalkenyl, heterocycloalky! or heterocycloalkenyl, each of which
is unfused or fused with benzene, heteroarene or R4A; R* s cycloalkane, cycloalkene,

25 heterocycloalkane or heterccycloalkene:
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R7is R8, R9, R111 or R11; R8 is phenyl, which is unfusecl or fused with benzene, heteroarene or
RSA; RSA is kpeysieaskane, cycloalkene, heterocycloalkane or heterocygleaiaings24R9 is heteroaryl,
which is unfused or fused with benzene. heteroarene or R9A; R9A is cycloalkane, cycloalkene,
heterocycloalkane or heterocycloalkene; R19 is cycloallcyl, cycloalkenyl, beterocycloalkyl, or
heterocycloalkenyl each of which is unfused or fused with benzene, heteroarene or R1943; 3-.10A xis
cycloallcane, cyclodtk&rigyhel kel fsalfeibdl katielor Rt érarsybio ake nesuRstiuisdatidlontlkeny! or allcynyl,
each of whichdsrunsubstituteshaiesubstitctad it aMerPivwo orhee isdepénrdertly selected R12,
OR12; SR12, $(@QRdZn> | C@@}Q éO)ﬁ;@z ( NH2, NHR12, N(R12)2,
NIIC(0)R12, N%(IJ?\ZC ﬁ)ﬂé%ﬁ?}izg 0 %ﬁgilg( ng%gg)%ﬁlgf “NHC(0 OR%%?%@%ZC(O)ORlz,
NIIC(0)NH2, NHELEINRTRAD % Rl R SURB e OINHRIS NI IR(R 12)2, C(O)NH2,
C(0)NH123.2, SHOIREHL 2)RNEOYN B BH COINMORIZHCINHSORRIZHSIORIR1IZS02R12,
CNOCH, Ot (0) (AL N3 NOP CF3. CF P03 OO OCFSCEa B Ol Br o 1 substiuents; R12
» OH, (0), G\, -3, : . ,.Br ubstituents; is
R13, R14, R15 or R%Ags %%isgﬂlg% gﬁ%ﬁ%\?\/ﬁ% C%islsdlr? ﬁ%é“ & fﬁssg%g%f{ﬁgﬁyeﬁﬁhz%qr%’e@lieh{éroarene or
RI3A; R13A iseyéibalkahE; EyEloBiideNE REtErHe\ e dfiBare or heterocycloalkene; 1214 is
heteroaryl, which isriftfuseff arfuges withibenzenaeieoasaac.on BRA 1Kis gyeloatkane,
cycloallcgge, heteracyeloallcane or heterocycloalkene; R25 is cycloalkane, cycloalkene,
heterocycloalkane or.heterocycloalkene, each of which is unfused or fused with benzene, heteroarene
or R15A; R75A is cycldatkEiE: Lybiaikind YhQSdid b diRanRindio s RIFAIRE A R16 is alkyl,
alkenyl or alkyriyl i®ivtiereinittre motehree préserited. SNt s(RIOREL, ORAL SSRANIS(0)R41, S02RA4I,
C(0)R41, C(0)OR41RQGOR4LS QR(Q)0R41, NH2, NHR47, N(R47)2, NIIC(0)R41, NR:41C(0)R41,

NHS(0)2R41, NR4IS{(0) R4},Y%I{IC1%%2§R4I N)B4éC§9§geF§4l NIIEC %NH%, Mﬂ%@ NPIR41,
NHC(0)N(R41)2, N 41?§WNI A1 NREFEORRIEY S E BN EB)NARS, CONR4T)2,
C(0)NHOA, Clo)rakoR s elspeisazrdalae pRirersorikene;
R’is heteroaryl, which is unfused or fused with benzene, heteroarene or R™: R* is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
RYis cycloalkyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl each of which

is unfused or fused with benzene, heteroarene or R4 ; Ri0A

is cycloalkane, cycloalkene,
20 heterocycloalkane or heterocycloalkene; -
R s alkyl, alkenyl or alkynyl, each of which is unsubstituted or substitated with one
or two or three independently selected R, OR™, SR, S(O)R'?, SO,R™, CCORY, |
C(OYORY, OC(OIRY, OC(OYOR'?, NI, NHR'Z, N(R');, NHC(O)R™?, NRPC(O)R?,
NHS(0),R™, NR®$(0);R 2, NHC(0)OR", NRPC(O)OR ™, NHC(O)NH;, NHC(O)NHR™,
25 NHC{O)NR'™), NRZPC(OINHR", NRC(OINR ), C(O)NH,, CIOINHR 2, CLOINR ),
C(O)NHOH, C(O’NHOR ™, C(O)NHSO:R", C(OINR'S0O,R", SO,NH3, SO,NHR 2,
SO:N(R 'y, CIOML C(OYOH, CIN)NH,, CN)NHR Y, CIN)N(R'),, CNOH, CNOCH;, OH,
{0, CN, N3, NO», CFs, CH,CFs, OCF;, OCF,CFs, F, Cl, Brorl substituents_;
R2is RP, R¥ RS or R'S:
30 _ R" is phenyl, which is unfused or fused with benzene, heteroarene or RPA R”A is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
R¥ s heteroaryl, which is unfused or fused with benzene, heteroarene or R’_"A; R g

cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
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10 SO2NH2, S0215111R41, SO2N(R47)2, C(0)H, C(0)011, C(N)NI-I2, C(N)NFIR41, C(N)N(R47)2,
CNOI-I, CNOGH3esimss4@), CN, N3, NO2, CF, CF2CF3, OCF3, OCF2CE8rfisfelo/Bfi 94| substiments;
R41 is R42, R47, R44 or R45; R42 is phenyl, which is unfused or fused with benzene, heteroarene or
RCA; R42A is 15cycloallcane, cycloalkene, heterocycloalkane or heterocycloalkene;  R43is
heteroaryl, which is untbsed or fused with benzene, heteroarene or R43A; R43A is cycloallcane,
cycloalkene, heteroBydfaiemetss tysterbesrehesirsrdo e rsdneyicesiediaicerash pleterocycloallcyl, or
heterocycloalkemy ieathdafor faddieht dauntuseeasdasec with, Bérizeneidarigeparene or R44A; RA is

cycloalkane, ?ng%gmg’(g%%ggmg%c&)ﬁé@g@c@&ﬁ&gocycloaIkene; R45 is alkyl, alkenyl or alkynyl,

each of which is unsypstituted or substituted with one or two independently selected R46, OR46, SR,
S(0)R46, SO2R46, E(0)RHE; EBORIEYBE(0)R46, OC(0)0R46, NH,, NHR46, N(R46)2, NBC(0)R46,
NR46C(0YR46, NHS(B)2R 46 nNR46S(C2R4 By RIIG{BITR46 RIS CIOMRASOMUC(0)NI-12,
CON(RAEN2, OO (OINLORAS, LN OB RS0 006, SOPNH2, SOPNHRAS
CON R0 QONIPH CANTORIS, HONERRTAR, CONSER05, SgpNv2 SOz
N3, NO2, CFVEFOER PHHAODETIENE, FIONEBY oNRSGISIRRNs GOBHKy, alkenyl, alkynyl, R47,
1248 or R49; 30R¥ARS phenyirhichosuafdsedprHiaset avithrhenzetechisterdggnre or 1247A; R47A
IS cycloali@n%@&Jg,@mh%@gwegg%g@ﬁf Pﬁ'@@fﬁ'ﬂ%'&%ﬁﬁm“%}%ﬁr&awl’ which is unfused
R4929; R4949 i I ¢

or fused with benzen% heteroarene or ; R4949 is cycloallcane, cycloalkene, Teterocycloalkane
or heterocyclo%ﬂ?gﬁé; OCHR%IiéoéygB’éﬂiyﬁ%&fa%Wﬁ ﬁ%r@&f@&félfyl?%?ﬁ%ftérocycloalkenyl, each

of which is unfussithanstused with benzene, heteroarene or R49A; K. is cycloalkane, cycloalkene,
heterocycloalkane ap*hgterorycloaliene; the moieties represented by R42, R43, R44, R47, R48,

and R4 are oD R ot NRRS IR, SRR ISR RRS SRRl gRangenty selected

15 cycloalkane, cycloalkene, heterocycloalkane or heterocycioalkene; _

R¥ is heteroaryl, which is unfused or fused with benzene, heteroarene or R¥4; R¥4 is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;

R* is cycloalkyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl, each of
which is unfused or fused with benzene, heteroarene or R**; R*** is cycloalkane,

20 cycloalkene, heterocycloatkane or heterocycloalkene;

R¥is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with one
or two independently selected R®, OR*, SR*, S(O)R*, SO.R®, C(OIR™, C(O)OR‘"’,
OC(O)R™, OC(OYOR™, NIL, NHR™, N(R*),, NHC(OR™, NR*C(0)R*, NHS(0),R,
NR*S(0)R*, NHC(O)OR*, NR*C(O)OR*, NHC(O)NH,, NHC(O)NHR,

25 NHC(ON®R®), NR¥C(OINHR*, NRUC(OINR),, C(O)NT, C(OINHR™, C(OIN(R™),,
C(O)NHOH, C(O)NHOR™, C(O)NHSO,R*, C{(O)NR*SO,R*, SO,NH,, SO,NHR*,
SONR*),, C(OMH, C(OYOH, CININH,, CON)NHR®, C(N)NR*),, CNOH, CNOCH;, OH,
(O}, CN, N3, NOy, CFs, CE,CF3, OCFs, OCF;CF3, F, Cl, Br or I substituents;

 R®is alkyl, alkenyl, alkynyl, R, R or R¥:

30 R is phenyi, which is unfused or fused with benzene, heteroarene or R4 R i
cycloalkane, cycloalkene, heterocycloalkane or heterocycloatkene;

R¥ is heteroaryl, which is unfused or fused with benzene, heteroarene or R¥4; R%¥4 5

cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
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, S(0)R50, SO2R50, C(0)R5, C(0)0R50, OC(0)R50, OC(0)0R52, NH2, NHR5, N(R50)2, NIIC(0)R50,

NR59C(0)R50wky|45(032:4250, NR5S(0)2R50, NHC(0)01252, NR59C(0)RA%NEG{QINH2,
NHC(0)NHR50, NHC(0)N(R50)2, NR50C(0)NHR50, NR59C(0)N(R59)2, C(0)N1-12, C(0)NHRS50,

C(0)N(R50)2, C(0)NHOI-1, C(0)NHORS59, C(0)NI-IS02R50 , 10 C(0)NIeS021250, SO2NH2,
SO2NHR50, SO2N(R552, C(0)H, C(0)0H, C(N)NI-I123 C(N)NI -IR50, C(N)N(R50)2, CNOH, CNOCH3,
OH, (0), CN, N3, N&Z iepgedirporBibat hearerolofilor bitcBesionkabdtittdns: RS is R5', R52,
R53 or R54; which Rbdfis-phefaydd witichnisnnfidsedendfuspt witti*henzenga.fheteroarene or R51"; R51"

is 15cycloalka&glogy(%%aﬂlég%yggatﬁ ﬂgé{q@t@%%ﬁ)ﬁi &gterocycloalkene R52 is heteroaryl, Which is

unfused or fuséd with benzene, heteroarerlg o[, R92A, RS .cycloglkane, cycloalkene, heterocycloalkane

or heterocycloalkent® mOSETRSsRNE! - & ciBademit. hEtRcYeIBAmRAEIeterocycloalkenyl, each
of which i$ unfusedtortédsechwithibenizene, chetercaderiadnR53 AR BIAGR Cyadalkane, cycloalkene,

heterocycloallgﬁgﬁgwr é@t@m@y@ RalkenfIR™, (fg—l@é)fgmw optenwgr allyrylegach of which is
unsubstltuted titutedowi selecte 55 ORb55, SR55,
S(0)R55, 8021 (OL)J%?% W@% E@éﬂ" ge((ég{( %glé‘ba%f é%ﬁ\lé@ N’(R55)2
NEIC(0)R55, N%@W@R@ECWB 2 NBE((NRB5 (VRS S’)Nﬂlé o‘ﬂﬁﬁté.@mmé"s(:(mmsa
NHC(0)N112. cmeb@(@m@ﬁﬁﬁﬂ“zwht@@m@mmﬁémmF@*@@W@@;@«O)N(RSS)Z C(O)NH2,
C(0)NHR ~10HG(0) NR55S02R57, SO2NH2,
SOZNHR%% S 5(35(2& C(0 é C((g}é)H Cgfgﬁ&?% HRSEE%B?R%Q)%%S)Z CNOH, CNOCH3,
OH, (0), CN, WW MK De 3R Mo §P@1 Sikichtds R55 is alkyl,
alkenyl, alkynylChti@nyF, fkterodrsbcinsioalkyl, cycloalkenyl 30heterocycloalkyl, or heterocycloalkenyl;
wherein each foreg@jmgsqycli@smw independently unsubstituted, further unsubstituted, substituted

COR57, C(0)0R5T LR B OJERES IS REhoer R R OyHEr KR CO)RST
NHS(0)2R57, Wﬂ@%@)%ls#mﬂ@(mwwkwmmwgﬂ%C(O)N112 NEIC(0)NHR57,
NIIC(0)N(R57)2, NRE7E (oiNIAR5ZHiNREFEAIN(REL) 2:1€ 1Opdehd, 2o GIRNHR B GBINR57)2,
C(0)NHOH, C&g&'\uﬂ%%&ﬁ@w@Q&@é@a&@&#ﬁﬂé ey SO02N112, SO2NEIRS7,

SO2N(R57)2, C(O)II. ClO)OH. CN)NILZ, CINJNHR57. C(N)N(R57)2, CNOH, CNOCH3, OH, (0), CN,
N3, NO2, CF3, 5 CI‘BZCT:%' ik CyslegispEd ey gl |°§E}8§Wﬁ¥é¥‘if§<e?ééﬂ§hﬁf R59, R" or R61:
R58 is phenylwwmohusfummw@mmsé@wnmfbmm chBIEhORiTE ireoHRBSle, R58A i cycloalkane,

cycloalkene, heteracyRiorlkrbR RLRBLRNARYGIR KRN  e;

R™ is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with one
or two or three independently selected R® ° OR™, SR, S(OR™, SO,R™, C(O)RSS,
CIOORT, OC(OR™, OC(OYOR™, NHa, NHR*, N(R*),, NHC(OIR®, NR¥C(OR™,
NHS(0)R™, NR¥S(0),R*, NHC(G)OR™, NR¥C(O)ORY, NHC(O)NH,, NHC(O)NHR™,

25 NHC(O)NR™),, NRECOINHR®, NRECOINR ), CIOINH,, CCOINHR®, C(OINR™),,
C(O)NHOH, C(O)NHOR®, C(OINHSO,R™, C(OINR¥SO,RY, SO,NH,, SO,NHR®,
SONR™),, CCOMH, COYOH, C(N)NH,, CNINHR™, CONIN(R™),, CNOH, CNOCH;, OH,
(0), CN, N3, NO;, CF;, CF,CFs, OCFs, OCF,CFa, T, Cl, Br or I substituents;

_ R™ is alkyl, alkenyl, alkyayl, phenyl, heteroaryl, cycloalkyl, cycloalkenyl,

30 heterocybioalkyl ot heterocycloalkenyl;

wherein each foregoing cyclic moiety is independently uuqubsututed fuz'ther
unsubstituted, substituted or further substituted with one or more independently selected R,
OR™, SR”, S(OR™, SO,R™, C{OIR”", CLOYORY, OCIOIR™, OC(0)OR”, NH;, NHRY,

NR™),, NHCORT, NRTC(O)RY, NHS(ORR™, NRS(0),R”, NHC(O)ORY,

-0 -



R59 is heteroaryl, which is unfused or fused with benzene, heteroarene or R59A; R59A is

10cycloalkaneywgysioalkane, heterocycloalkane or heterocycloalkene; R jg-gyglnalkul cycloalkenyl,
heterocycloalkyl or heterocycloalkenyl, each of which is unfused or fused with benzene, heteroarene

or R66";A R6 is cycloalkane, cycloalkene, hetcrocycloalkane or heterocycloalkene; R61 is alkyl,
alkenyl, or alkynyl, each of which is unsubstituted or substituted with one 15or two or three

independently NSS4 OEIR6 NHOR) SRESHS@IFEY | SBELOFNRE 10 YRE L CSITT62, 0C(0)1262,
OC(0)0R62, NHZINbIREZ)N(1262)2 NHHRIREZ NREZC(DRGZO N ISINRIRES, NR62S(0)2R62,
NHC(0)OR62, ! T I R6Z &(0 ! R62c("HR62, 62 -
NR C(0)N(R62 28 )%% O%}ggég) h;ﬁ&é%{é%ﬁg %66) E%:(%Rﬁ’E@H?2gzgiﬁ;tzl)ﬁ?\?{)g%’C(O)NHSOZlZ 62,
C(0)NR62S0ZREPNGSININIRS SHNINRS 2 SHH SN8)PH(@)GNCTe) 5 EFN)NH2, C(N)NTIR62,
C(N)N(R62)2,(TNDHOCTNOCI-LB; O] @)mCThiphBiehN©2, CF3, CF2CF3, OCF3, OCF2CF3, F, Cl, Br or
| substituents; R62 igsREg*RE4 gRQsP#.R66;  R."is phenyl, which is unfused or fused with benzene,
heteroarene or R63A;R63A if C .le),alkrgne&f cy;;loalkene, heterocycloalkane,gr heterocycloalkene;
25R64 is heteroaryl, whiCh TS U ICed 8 fie s With BanTBRE HEIEFB5PSE r RBAAS1264A is
cycloallcane, ydisdiene chetenschetoaikarmdartetetgeyrivalkene; R65 is cycloalkyl, cycloalkenyl,
heterocycloalkyl or réteraayeloalkenyd.icachal whigh isiuniused acfusedvitik bengeng, heteroarene or

ResA; Rog is.eclaalkans sufigelkene. ietarapvaigalkans opsterocycloalkene; 30Rss is i,

alkenyl, or alkenyl, e%g:ﬁ of which'is unsubst tuted or subatituted with one or two or three independently

selected R67, OR67: SRB7EIHyREIcEenRerresssinby ¢ worsiodierd)rel ©OGIHOR67, NH2,

NHR67, N(RGE)2fditd G{ OIRG T INRGZE( QR 6T chiHBIY 2 RE7 iNREAHR) 2REFa1NHC (0)OR67,

NR67C(0)0R G NEIGEINE2: NRENHRER7, NHC(0)N(R67)2, NR67C(0)NEIR67,

NR67C(0)N(R67)2, 19(95) M(_'y% ’aﬁég;{,\lolﬂ laD]l?yZl’ylc,:égghNo v?h% k% is unsubstituted or substituted with one

15 or two or three independently selected R®, OR%, SR®, S(O)R¥, SO,R?, C(OIRE,
C(OYOR®, OC(O)R®, OC(OYOR®, NH,, NHR®, N(R*),, NHC(O)R®, NRZC(O)RE,
NHS(0),R?, NRZS(0);,R®, NHC(O)OR®, NR®C(0)OR%, NHC(O)NH,, NHC(O)NHR®,
NHC(O)NR ™), NRECOINHR®, NRZC(O)N(R®),, C(OINH,, C(OINHRE, C(OINERD),,
C(O)NHOH, C(O)NHOR®, C(O)NHSO,R®, C(OINR®SO,R®, SO,NIL,, SONHRE,

20 SONR®),, C(OM, C(OYOH, C(N)NH,, CON)NHR®, CONIN(R™),, CNOH, CNOCH3, OH,
(O}, CN, N3, NOy, CFs, CF,CFs, OCF;, OCF.CF3, F, Cl, Br or I substituents:

R® is R®, R*, RY or R%,
R is phenyl, which is unfused or fused with benzene, heteroarene or REA R¥A 4
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene:

25 R¥ s heteroaryl, which is unfused or fused with benzene, heteroarene or R R%4 ig
cycloalkane, ¢ycloalkene, heterocycloalkane or heterocycloalkene;

R% s cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which
is unfused or fused with benzene, heteroarene or RﬁsA; RS54 s cycloalkane, cycloatkene,
heterocycloalkane or heterocycioalkene;

30 R is alkyl, alkenyl, or alkenyl, each of which is unsubstitated or substituted with one
or two or three independently selected RY, ORY, SRY, S(ORY, SO.RY, C(ORY,
COORY, OCIOIRY, OCOIORY, NH,, NHRY, NRT),, NHC(O)RY, NREC(OIR,
NHS(0)RY, NRYS(0),RY, NHC(O)OR?, NRE'C(O)ORY, NHC(O)NH>, NHC(O)NHRY,
NHC(OW(R ), NRYC(OINHRY, NR“C(O)N(R%, C{O)NH,, C{ONHRY, C(OIN(R™),,
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C(0)NHOH, C(0)NHORG67, C(0)NIISO2R67, C(0)NR67S02R67, SO2NH2, SO2NHR67,
SO2N1(1287)%0GEaM#s42£0)0H, C(N)NH2, C(N)NHR67, C(N)N(R67)2, &NQRhiGNQGE3, OH, (0), CN,
N3, NO2, CF3, CF2CF3, OCF3, OCF2CF3, F, Cl, Br or | substituerns; R67 is alkyl, alkenyl,
alkynyl, phenyl, heieroaryl, cycloalkyl, cycloalkenyl, 5 heterocycloalkyl or heterocycloalkenyl;

wherein the moieties represented by R58, R58, R68. R67, R64, R85, and R67 are unsubstituted or
substituted withBNEQ IGESHETHAR DUy SR 6 taa RR iR R (0502456, SOIHBE, C(0)R68, C(0)01288,

OC(0)R68, OSHNORBA B IMREEINIRES)A)NHICIQ)D2BBRTRBRODIREGSR; 1 1dH(0) 2R68,
|\|F2685(0)2R§F§gg w%omﬁe@ W@C@&R@%FJ&NQ@@M% NIG(QIN1-1R68, NHC(0)N(R68)2,

NR68C(0)NHRES, NRBSC O)N’Re ﬁé%)NH C(O)N11R68, C O)N§R68)2 C(0)NHOII,
C(0)NHORS68, C(O)&Hs%léﬁéﬁ“@’ oliiaEs BBk AE RN PR AN E 02N (R68)2. C(O)H,
C(0)0H, G(N)Ni2ReCiNHRES @ NIRIEREB)2, CNOH, CNOCHS3, OH, (0), CN, N3, NO2, CF3,
CF2CF3, OCF3, og;gg&ﬁg geggeagﬁgsgmgiwe@gs 11@3@8@43@8 RW R73 or R72; R88is

phenyl, which is l.él’][ % or. lélt?te bger%ene h tegg rene e cleg &{gg §§Mcloalkane cycloalkene,
heterocycloalﬁane e erocyc kene ﬁf}r eroar sunfused or fused with benzene.

heteroarene oﬁ@%/\%@%l%%@cl&é@éﬂ% SRk eﬁ@“PP&Er@é%ld‘éﬂ%n@B? “heterocycloalkene;
20R71 is cycIﬁmw)wmmm&hmﬁ@yﬁbmkﬁm)ﬂﬁ%mymaﬁ@nyk,%agbmaﬁﬁwhlch is unfused or
fused witfy, be&;@g}m@q\gﬁ@ Q%ﬂe%é@W@ Ch‘%@@ ﬂ& erocycloalkane or

heterocycloalkene;  R72is alkyl alke%y or alken each of \gghlch |s unsu s fituted or substituted

with one or twd ONréd PRI en et 88“&9 8@%"‘%%27%@@)‘)@% S02R73, C(0)1273. 25
C(0)01273, OTGONR7SOGE (SYONH3 ‘%‘QH@R\GFL—EIQNRW(R?@)E% NIO(@IRTS)MR73C(0)R77, NHS(0)2R73,

N|2735(0)2Rﬁ%ﬂNﬁﬁE%@i@iﬁJZ}W@%&@ ORHGIOMNHR, NBICOINIHIRES JIHC(0)N(R73)2,

NR73C(0)NH C(0O)NH2, C(0)1\11-IR77, C(0)N(1273)2, C(O)NHOH,
C(O)NHOR738§;(%S%I]D}|JS%%%)§?§R %5 R73S02R73, SO2NH2, SO2NH1273, SO2N(1273)2, C(O)H,

C(0)011,}E(N)NH2 RE ARINTRIRRS RUIN(R73)2, CNOH, CNOCH3, OH, 30(0), CN, N3, NO2, CF3,
CF2CF3, OCF3, ORE 2GkayE sGikhBy wrfdsslibsiiteienis; benzBié Thisealkighealke Py R&kenyl, phenyl,

heteroaryl, cygslgggh%h cy&m{}g&gyﬂtQgggggﬂggéﬂ&ggg}gﬁ%@%cIoalkenyl and  the moieties -
represented by R6 R17(R7 and R71 are unsubstituted or substituted with one qr,mgre independently

selected NH2, C(O)RIH2 iRHBHCISTBRISS e BEREPAC IO =R, CIN)N1-12, OH, (0),

CN, N3, NO2¢:CrRE3kae 2@ R3Ikere B8 OQHXGES, Fha@irBrobrlisabstituents.  Still another
embodiment pertains'te SommeL) Q@&lmﬂ& Em&@dawm&m@éﬁcvcloaﬂﬁenyl each of which
4-14-(cyclohexyl ;5};1 ethyl)-4 ryet@lobx |Qe Om 11-Ns 1 g{é ‘12 -(di aﬂgeth)élapw aﬂ(o)jel-

et ESX% hén

5[(phenylthio)m ropy amino)- -nltrot len-2- y sulfonyl zamide;
heterocyc oalkane or heterocycloalkene;

R is alkyl, alkenyl, or alkenyl, each of which is unsubstituted or substituted with one
or two or three independently selected R™, OR™, SR”, S(OR™, SO,R”, C(OR™, |
25 . C(O)OR”, OC(OR”, OC(OYOR™, NH,, NHR", N(R™);, NHC(O)R™, NRPC{O)R™,
NHS(03)R™, NR”$(0),R”, NHC(O)OR™, NR>C(0)OR"?, NHC(O)NH,, NHC(OINHR”,
NHC(OINR ™), NRPCONHR ™, NRZCON(R ), C(O)NH,, C(ONHR”, C(OINR™),,
C(O)NHOH, C(O)NHORP, C(OINHSO:R™, C(OINR”SO,R™, SO,NH,, SO,NHR?,
SON(R ™), CIOML, C(OIOM, CININH,, CNNHR, CONINR™),, CNOTH, CNOCH;, OH,
30 (0), CN, N3, NO3, CF;, CFCF;, OCFs, OCF,CFs5, F, Cl, Br or I substituents;
R” is alkyl, alkenyl, alkenyl, phenyl, hetervaryl, cycloalkyl, cycloalkenyl,
heterocycloatkyl, or heterocycloalkenyl; and
the moteties represented by R®, R™, and R™ are unsubstituted or substituted with one

or more independently selected NEH,, C(OYNH,, C{OINHOH, SO;NH,, CF;, CF.CFs, C(OMH,
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N-{ [5-({ (I R)-3-(dirnethyl ami no)-1-1(phenylthio)methyllpropy! I amino)-4-nitrothien-2- yllsultbnyl

)-4-[4-methoxys4r tarinaetinlbenzyBpiperidin-1 -ylJbenzamide; N-{ [5-({ PCTIUS201 0212
(1R)-3-(dimethylamino)-1-1(phenylthio)methyllpropyll amino)-4-nitrothien-2- jSU?]éOI’]y

~-4-[4-(3,3-diphenylprop-2-enyl)piperazin- 1 -yl]benzamide;
104-14-[(4'-chloro-1,1'-bipheny1-2-yl)methyl]piperazin- 1-y1} -N-[(4-{ [2 (phenylthio)ethyljamino

}piperidin- 1 ﬂ@fﬁ‘ﬁt@ﬂﬁ@h@a@ﬂd@ﬂ\ﬁﬁ(& NI HREnYItHie)ethyJ&IINGL, Br or I
piperidin-l-yl)sufamyehk-4- {4 [(4 -chloro-1, 1 biphenyl-2-yl)methyl]piperazin-1 -y1) benzamide;

4-{4-1(4'-chloro-I,1' Q r(rileth I erazm -1- % -N- R4 [?1 5(phenyithio)eatyl] amino
} piperidin-I- yI)squony benzegr%l ﬁﬂ chioro- Sim en ﬂl-mf)mét%”i% ?%J%razm 1-yll

-N-115-(1(IR)-3'BS6 WWHVBEWPWWWIQH%ﬁ%fWéW%WWA nitrothien-2-
ylisullonyliben&ptrigeyida{dsiIR-(gh¢ hianopheinyhcyciohexibendeadmathyl)piperazin-1-y1)-N- {

[S-(L(1R)-3- 2Qigoproryiin ek Litpherdihiodnsihlpapyamiagid:nitrothien-2-
yIIsquonyIIbenz1 mde 4 [gl% 4-chlorop en;?l ,5-dimeth JI@yclof!%ex 1tren 1-yl[methyl
Ipiperazin-I- yl %)1 oxXy-4-(3- methyibenzy )plpendm—l—y benzamide;

(1(1R)-3- ||sop?b{d§7‘t(fﬁ@%h%hmﬂ%lam&@h@h@m»@mmwpwmm)mmmﬂnm-2-
yljsulfonyl}benzpsmraer) %}M-(ls[Q%h&@ﬁ@wmmﬁp@mﬁmyﬁb@nggmﬁro 3,4-thiadiazol-2-yllsulfonyll

-4-14-{(41; ch libiphenyl- zm I N-
[2- (acctyl%?mlrjgg%@netﬁuflég lﬁ%? {) Aﬁ(%?c@l go -bipheny1-2- yl)methylipiperazin- |

-y1) benzami eW‘(TS)T@HéHEWMSHS")HT&HWW MW‘}%ulfonyl) 4- {4[(4-chloro- |, F.-biphenyl-2-
30ylgnethyl]pibététinety iy piseyizacnitel dnind;fideahioroiidibitienyd-24dimeshylloperazin-I-y1)

-N-[(6-chloroipidazol2dmblh k! rﬂg%f&nyljbenzamlde 4- |

i horo L R S PSR AP ot enzaice

15 (pherylthiojethyl]amino}piperidin-1-yl)sulfonylTbenzamide;
4-{4-[(4'-chloro-1,1"-biphenyl-2-ymethyl]piperazin-1-y1}-N-{ [5-({{IR)-3-
fisopropyl(methyljamino}-1-[(phenylthio)methyllpropy! }amino)-4-nitrothien-2-
yisulfonyl }benzamide;
4-{4-{[2-(4-chlorophenyl)cyclohex-1-en-1-ylImethyl }piperazin-1-y1}-N-{ [5-({ (1R)-3-

20 [isopropylmethyl)amino]-1-[(phenylthio)methyllpropyl} amino)-4-nitrothien-2-
yilsulfonyl }benzamide;
4-(4-{[2~(4-chlorophenyl)-5,5-dimethyleyelobex- T -en-1 —yl]merhyi ipiperazin-1-yD)-N-{[5-

. ({(1R)-3-[isopropyl(methyDamino]-1 -[{phenylthio)methyl]propyl} aminoe)-4-nitrothien-2-
vllsulfonyl }benzamide;

. 25 N-{{(5Z)-5-(acetylimino)-4-methyl-4,5-dihydro-1,3,4-thiadiazol-2-v1] sulfonyl }-4-{4-[{4'-
chloro-1,1"-biphenyl-2-ylymethyl]piperazin-1-yi] benzamide;
N-{[2-(acetylamino)-4-methyl-1,3-thiazol-5-yllsulfonyl}-4- [ 4-[(4'-chioro-1,1 “-biphenyl-2-
ybmethylipiperazin-1-y1 }benzamide;

N-~({5-{(benzoylaminojmethyllthien-2-y1} sulfonyl)-4- {4-[(4'-chloro-1,1 “bhiphenyl-2-

30 ylmethyllpiperazin-1-ylibenzamide; ' '
4-{4-{(4'-chloro-1,1"-biphenyl-2-yl)methyl]piperazin-1-y1} ~N—[(6-chiof0imidazo[2, 1 -
bl{1.3}thiazol-5-yl}sulfonyllbenzamide; |
4-{4~{(4'-chloro-1,1"-biphenyl-2-ylmethyl|piperazin-1-yl }-N-(morpholin-4-

vlsulfonyl)benzamide;



4- {44(4'-chloro-1,11-bipheny1-2-yl)methylThiperazin-1 -y1} -N-[(2,4-dimethy1-1,3-thiazol-5-
yl)sulfonylibengamidgisdsi4-[(4.-chloro-1, 1 '-biphenyl-2-yl)methyl]piperagifgkyoiddRhenyl-5-
(trifluoromethyl)thien-3-yllsulfonyl ) benzamide;

- 54-144(4-chloro-1,1'-biphenyl1-2-yl)methyllpiperazinThyl -N- [(5 -fluoro-3-methyl-1-

benzothien-2-yesulfonyl]benzarnide; N-(1 ,3-benzothiazol-2-ylsulfony1)-4-14-[(4t-chloro- , 1
_biphenyl-2-yiretiHpiseiaivioteyl Prsdmedtiainerazigl-yl}-N-[(24-dimethyl-1,3-thiazol.5-
{4-[(41- chIoro;ﬂ;e}ﬂf&lpmﬁdﬁyﬁfﬁayl)methyflpiperazin -1-y1 -N-(thien-2-yls onyl)benzamide; 104-

{4-[(41-chlorozL, 1’ @'Qﬂr%mlil@ ELL fhy)ll lanindivl- Ny 5 ifi[;(gh%&wi'

,2,4]triazolo[1, 5 -a pyrlmlc |n 2 y ony herizamide; ethy chloro-1,

1-bipheny1- Z-S%ﬁlﬁ mﬁf?ﬁnmsulfonyl )

-5-methyl-L, 2431iﬁﬁéfi*rymem1L4pynv1mdeyB2©ahbdkylmeerameﬂhyl}Hﬂ{(d—ﬂ&er[c(a-mtﬂeﬂdﬁ, 1

"-biphenyl-2- ){Jgﬁgggyupjﬁg[@% 1§edzanyia-benzoyeaminot sulfonyl | -1

-methy1-11-I- r

A a0 chlors L BB %?fuff LG e ek e L s e

5-yl)isoxazol- 4%}?]%16%‘@\% ) benzamide; .
4-14-[(4'-chlorm+a,dt-kiphenylsiyymethyiteiparsizindby)N-dqekliorog-mathylisoathiaz ol5-yesulfonyl]b

enzamidey, N4ﬁﬁp{@r‘g%§5m§ﬂ3%ﬁ%}p@%gl%?ﬂﬁ%égﬁuﬂf%%%ﬁ [4-[(4P-ehloro- 1 ,I'-hiphenyl-2-
yl)methyllpiperazin- 1g/l|benz

4-14-[(4t-chlof6mfEy! rﬁﬁétﬁﬁ‘%’Vp‘rﬁ&wﬂﬁ‘ﬁ@ré@?ﬁ‘fwﬂlﬁnﬁ%ﬁf&) 2-(1,2,4-oxad
yl)yinylJthien-2dftisuliohih Bérezamitie - dphad{£-dhtetodyPemphdényl-2-y1)methylipiperazin-

1[142- Ch|Oro%h%%ﬁja%%m%ﬁ}%lﬂf@wazel&shdlﬁulfgw%&@@@fEEQﬁa@ | 1(4-
4[(4'-chloro-1,1' §qﬁlﬁngﬁ"2@‘/"l) piperazin; l% }[t% Z0 r[a)glm no]sulfonyl3-N(1 _ .
-ethylpropy1)- T, 4-thi - -ca 3% 1R ARG ,1'-biphenyl-2-yOmethyllpiperazin-1
y1)(5-chléro simm@my@mqwﬂwémw@é&nw%éﬁm,
304-{4-[(4'-chiero-141ldrbiphanydh2nyemethyilpiperazin- tyl)-N-# a-5-pipaenidindlpydihien-
5-yl}isoxazol-4-yiisulfonyl Jbenzamide;
4-{4-[(4'-chloro-1,1-biphenyl-2-yl)methyl]piperazin-1-y1} ~N;[(4-ci110r0;3-methy1isothiazo]—
S-yhsulfonylibenzamide;

20 N-[(5-bromo- 3-methyl-1-benzothien-2-yhsulfonyl]-4-{4-[(4'-chloro-1,1'-biphenyl-2-
ylymethyl]piperazin-1-yl }benzamide;
4-14-[(4'-chioro-1,1"-biphenyl-2-ylymethyl]piperazin-1-y1 }-N-({ 5-[(E}-2-(1,2,4-oxadiazol- 3-
yhvinyl]thien-2-yl}sulfonylbenzamide;
4-{4-[(4'-chioro-1,1"-biphenyl-2-ylimethyl|piperazin-1-y1 }-N-{ {1-(2-chloroethyl}-3,5-

25 dimethyl- lH-pyTazol—4-y}}su]fony} thenzamide;
5-{[{4-{4-[(4'-chloro-1,1-biphenyi-2-yD)methyl piperazin- 1-yl}benzoyltamino]sulfonyl }-N-
(1-ethylpropyl)-1,3.4-thiadiazole-2-carboxamide;
4-{4-{(4'-chlore-1,1"-biphenyl-2-yl)methylipiperazin-1-yi} -N -[(5-chloro-1,3~-dimethyl-]1 H-
pyrazol-4-ylsulfonyl]benzamide;

30 4-{4-{(4'-chloro-1,1"-biphenyl-2-ylymethyl]piperazin-1-y1} -N-{(4-nitro-5 -piperidin— -ylthien-
2-yhsulfonyljbenzamide; _ .
4-{4-[(4'-chloro-1,1"-bipheny!-2-yDimethyl|piperazin-1-y1 }-N-[(5-isoxazol-5-y1-2-
furylsulfonyl]benzamide;
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2-ypsulfonyl]benzamide; 4-144(4-chloro-1,1'-biphenyl-2-yOmethyl]pmerazin- 1-N-[(5 soxazol
furyl)sulfonyl]bgazamieigis: PCT/US2010/021245
4-14-[(41-chloro-1,1'-biphenyl-2-yOmethyllpiperazin-1-y1)-N-[(3,5-dimethylisoxazol-4-
yOsulfonyllbenzamide; 4-(4-{ [2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en- 1 -ylimethyl )
piperazin-l-y0-2-(111- indo1-5-yloxy)-N-({ 4-nitro-5-[(3-pyrrolidin-1-ylpropyl)amino]thien-2-
5yl)sulfonyl)behZafficiioae il -biphenyl-2-ylmethylIpiperazin-1-yl}-N-[(3,5-dimethylisoxazol-4-
[2-(4-chlorophamyliy+44-aimeifylcyclohex-1-en-l-ylimethyllpiperazin-1-y1)-N- [(5 {

[3- (dlmethylarglpzpi ?PXM&SBE@%])) 444%1%% %%0 I})ksrlfowyili’ls1 % H |nd01- - xsﬁbenzamlde 4-(4-{

[2-(4-chloropheny 4-dimethylcyclohex-I-en- 1 -yllmeth |n-- )- -
10indo1-5-yloXeK e{‘g"ﬁ(h%bdrﬁ}?&r%[@ 9%%& B?Yh?dﬁm*aﬂ%w’z y)sulfonyl)benzamide; N-{ [5-0
(1R)-3-(difhethylavimplitaRpirenylthicOmetbyflpropyl)amino)-4-nitrothien-2- yllsulfonyl

)-4-{412- (trrl]fllu@r@mﬁthy%]h&’ea)é@ﬁﬁeﬂﬂi%{ﬁgtE‘y&Mﬂe);g@Qﬁé}'Wﬂﬁ‘emyl piperazin-1-yl)-N-[(5-
4-14-[(4)-c oﬁ k 1:%} l‘}/ﬁg aeﬁ%?éfne gﬂperl . By 1]-2-(1 Eindol-5-

15dioxidotetra zami
4-[(4-chloro- 1331036{&%%9‘1‘1% ypmethyleneThlperldln I -y1)-N-[(5-chloro-3-methyl- 1 -
benzothien-2-yasyiboytbenaanide;«4dhduid)ahiora-is 1 ﬁi%@@bﬂ%ﬁ&rﬂhmﬁwwmraﬂn-l-yl

o A 1 ) mide; 202-(3-chlorophenoxy)-4-(4-
[2-(4- chIo%ph%ﬁ%%%i%fﬁ?e&h@@%%%e% %%%}Q%@ )grﬁ%? 0Fa!

)piperazin-1- yis ESL %VI? ARSI 1, 2,4]triazolo[1,5- a]pyrlmldln -2- yOsulfonylibenzamide; 4- (4- {
[2-(4-chlorophiryd- Y4l Rydidatbiidyolahiei: bleny kb nmathiyirpmip eramin d-yipihdh (5, 7-
dimethyl[1,2 4314@E@mg@[hﬁﬁmwmuaq&hxh)géﬁm?y&apEg@rgﬂfﬁomr%%ﬂ% 5- 25yl)oxylbenzamide;

4-(4-{ [2-(4-ch 0-4, & y4 % -1- -en- l I) piperazin- 1 -y1)-2-[(6,7-
difluoro- 1H -in 01- - qurfl)]ﬁ- i] 7 , 20 o[ﬁ%t]gﬁﬂy]ri}*mdln 2- yl)sulfonyllbenzamide;
dmxzdo{ctrahydmthmn 3 yl)sulfonyl]benzamide

4-{4-[(4-chloro-1,1"-biphenyl-2-yl)methylene]piperidin-1-y1}-N-[(5-chloro-3-methyl-1-

benzothien-2-yDsulfonylJbenzamide; .
4-{4-[(4'-chloro-1,1"-biphenyl- 2~y1)me€hyl]piperazin—I--yl}~N—£(5-chloro—3—methy1-1—
benzothien-2-yhsulforyl]-2 -phenoxybenzamide;

20 2-(3-chlorophenoxy)-4-(4-{[2-(4-chlorophenyl)-4.4-dimethylcyclohex-1-en-1-
yijmethyl ipiperazin-1-yD-N-[(5,7-dimethy}[1,2,4]triazolof 1 JS-alpyrimidin-2-
ylsulfonyi]benzamide;
4-(4-{[2-(4-chlorophenyl}-4,4-dimethylcyclohex-1-en-1-yl Jmethyl | piperazin-1-y1)-N-[(5,7-
dimethyl[1,2 4]triazolo{1,5—a]pyrimidin-Z—yi}sulfonyl]&-[(6—ﬂuord-11—1»111&01—5—

25 ylhoxylbenzamide;
4-(4-{]2-(4-chlorophenyl)-4,4- d1methylcyclohex 1-en-1-yljmethyl }piperazin-1-yl)-2- [(6 7-
difluoro-1 H-indol-5-ylyoxy}-N-[{5,7-dimethyl{ 1,2 4]triazolof 1,5-alpyrimidin-2-
yhsulfonyl foenzamide;
tert-butyl (28)-2-{[(5-{[4-(4-{ {2—(4—ch10rophenyl)n4,4-{iimethyléyc10hex- l-en-1-

30 ¥l {ﬁethyl Jpiperazin-1 -yi)~2~(lH—pyn"oio[Z,3-b]ﬁyn’din—S»yloxy)benzoyl}swlfamoyi i-4-

‘ methyl—i,3~thiazo]-2-y1)0x’y}methyl}ﬁmrpholine-él-carboxyiate;

tert-buty? (25)-2-{[(5-{[2-(1H-benzimidazol-4-yloxy)-4-(4-{ [2-(4-chlorophenyl)-4,4-
dimethylcyclohex-1-en-1-ylmethyl}piperazip-1-ylybenzoy!lsulfamoyl } -4-methyl-1,3-
thizzol-2-yDoxylmethyl} morpholine-tl—carboxylate;
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tert-butyl (2S)-2-{ [(5-{ [4-(4- [2-(4-chloropheny1)-4,4-dimethylcyclohex-1-en-1- 30ylimethyl )piperazin-
1 -y1)-2-(1H-pyrrolo[2,3-b]pyridin-5-yloxy)benzoylisulfamoyl } -4- methy1-1,3-thiazo1-2-yOoxylmethyl
¥mmpholine-4-carboxylate; tert-butyl (2S)-2- [(5-
[2-(1H-benzimidazol-4-yloxy)-4-(4-1[2-(4-chlorophenyl)-4,4- dimethylcyclohex-I-en- 1 -yljmethyl
piperazin- 1 -yObenzoyllsulfamoy11-4-methyl -1,3- thiazol-2-yOoxyhnethyl Imorpholine-4-carboxylate;
4-(4-f [2-(4-chloroph enyl)-4 4--dimethylcyclohex- | -en-1 -ylimethyl piperazin- 1 -y1)-N-( { 2-
[(4-fluorotetrghydre-23-Ryranmd-a 7l Imeihoxit-dimeihylet; B-ihia2odt pytjazin-1-y)-N-({2-
sulfonyl)-2-(1Hpyrrolo[2,3-b]pyridin-5-yI enzamide,. 2-(1H-benzimi -A-vloxy)r4-(4-{
[2-(4-(:hIoropif%'r%}ﬂ%e&i’é?’r‘ri2 éi%%/ffg%ﬁ%'%&%e-eﬁ%ﬁ%ﬂrﬁéh 13}#)%%%%%2%?@%? l}j({“ s
2-[(4-fluorotefratyolin2Epl=pirdny b ybmethosey]-4-rn ethyl-1,3- tMazol-5-yl)sulfonybbenzamicie;
tert-butyl (2S)-204 [(5- £ [4el4; Lor(A -chlorophenyihi-drdimethvieyoh oRyexnlzentt: wmethyl
Ipiperazin-l-y1)-24 1H-indazpl-4-ylo>_<y)benzoyl]sulfqmo I},)- -methy1-1,3-thi a %IZ-)é X methyl
ymorpholine-aLEarixsxypmeaesn uyh (e & TOrIBRBATIY A M By ey EShE T BTy imethyl
)piperazin-1 3{dNs(H [(4:fuyoreteuatisdro-2H-pyran -4-371)rnethoxy)-4-methy1-1,3-thi azol -5 -yll
sulfony1)-2-(1Hi ndazql-4:yloxy)benzamide:; peutical le_salts, prodrugs, salts of
dazaldyionbenzamide; and iberapenteally oeqeprable. sal

prodrugs and fietab _ In"another enibodiment, there is provided 4-(4-
f[244-ch|oropﬁéns@)ﬂz}pﬂ@emmeﬂnxﬂh%Féhé»éﬁf@bﬁs@gbl]ﬁ?é%ﬁyiﬂSb‘iléa_é?aﬁih“-‘frgif)@mi(lf"mml“
[122g(46]fluor§t§§ %(gjﬁ)éég,;mgf%g%@d)tagﬁﬂsw]ﬁ-rﬁ]ethyl-1,3 ;Ihlazotl-fh -y1} 1:suIfolnyl)-2t-r(]lH-pyrroIo

,3 -b]pyridin-5- yloxy)benzamide or a therapeutically accep .S iereof , -1 another
embodiment,ﬂtﬁ%‘?@%”s(ydﬁrﬂ%ﬂﬁ’é’aegyi)é?’nd'ﬁ%%ﬁ%lﬁq %‘rﬁf}r%eggigngenb a e%%:1 ﬁggr,rﬁzrigin 3é}n%§m)reast cancer,
bone marrow|¢aficercenvical-Canmenn chyonietprptoeytiotdukéni! Sotbrediardander esophageal
cancer, hepatoggzlgll_lg_ry%aggﬁgmlé{m&boblastic leukemia, follicular lymphoma, lymphoid malignancy of
T-cell or B-ceWorlgln, melanoma, myelo enous Ieukgmia méelomg, rqj aT%erthOVar'an cancer,
non-small celPRrigeEREETh 6t Ea ‘ér;p’é?ﬂ%fﬁscéﬁ]“iﬁ?fgpﬁ B SPiEeR EEnc8T Said composition
comprising an excipient and a therapeutically effectjve y the compound,or therapeutically
acceptable salt as défidefispgipaodimeps 3?‘?6?H%Prgmg%dﬁgﬂ%n@i%{é?gﬁ??ﬁ%ﬁ ﬁgcii’?he use of a
compound or ak}gga@myﬂﬁa%ga&ﬁﬁm&}ﬁﬂmmm&mﬁnédlabM@+ﬁ4ﬁ@mﬁaﬁhﬁméﬂf@?ﬁeﬂicament for
treating bladde]r cancer (%[%th H%%i?i&%%ﬁﬁﬁﬁﬁéafﬁ%ﬁﬁlﬁgi%&%ﬂ%?ﬁyﬁ%‘@a' cancer, chronic

lymphocytic Ié’u%te‘?%lg},{% orect@ cancer, esophageal cancer, hepatocellular cancer, lymphoblastic

leukemia, folligisken) hypmrarignar by prGHLAARY GRREAAP R EBREB-cell origin, melanoma, myelogenous

leukemia, myeloma, qal.CANEER VAR GRACR pRSMAbesH RS BRACRInPHIsiate Ganger, small
cell lung cancer or spleen cancer in a patient. Another emEodimer?l]thertE}ins Eo a composition for
treating bladdé¥ ¥RITBRTH PESASLEREE, NSRS SV ERH EBP BoRE NAr BRI Cart el CeRies €ahcer, chronic
lymphocytic leukgmia:, coloretiataancesogsepiiageaircaneerdiepatocetiulamphnidesiitymphoblastic
leukemia, folliqular mphema,. imahold naligsancianellcahocf ool ool marnana.
myelogenous leukémia, myeloma, oraﬁxcalxnc r, ovarian cancer, non-small cell Fung cancer, chronic
lymphocytic leakestnizzneydokraap oL AT SARSThAIN SEPIHYE Eatfiet o SR ST B ST, said
composition comprisingR8: excinieN BRdahe mpautisalieifcsivwapeiion obieisampound of
Fatmula (I). ~ Another embodiment @gt é’mst.to a methgfiﬁg){;c tg%at(i)ng dbé‘r’j‘%d%r ca ril%%g, brain cancer,
breast cancer, BERE P AP O A IRERH CREHica R ACeT . Chfonic lymphocytic Teukemia, colorectal cancer,

esophageal caneepidvépaioeetlefaecamncer, lymphoblastic leukemia, follicular lymphoma, lymphoid

malignancies of T-cellof, Bagell Qrigin, MelAnaT My slogrnaus g ukamiaxmyelomps.araligancer,
ovarian cancer, non-small cell lung cancer, chronic lymphogytic leukemi ”t})éelo?ﬁ‘] Béce)rstate cancer,

small cell lung %ﬁ%é‘?léls%féélﬁfﬁ’&ﬁég?‘iﬁlﬁ%gﬁ‘éaﬁlﬁrgéﬁ‘gerﬁgﬁ% E:Coar%%nriis?ﬁg a%lrlrlnnléaterlng to the
patient a therapguticaliy € Hegtivermotuntof Fationia () canceAnather embodimenicgenalesyiéca method
o reating blader cancer, bain cancer, fyeasl cancer,ons. Mgl Eancet gepicalcancer,chronic

- gmia, Colorec '
lymphocytic ledREMIA " colorec alccancer, sophageal cancer, hepatocellular cancer, lymphoblastic
leukemia, follicldwetyinghbiverrmphotd-ryaniihseiesrreel of i -teh-6ripmisheAHBr RS
myelogenous leukemia, Mysiama, ofalsancas oxadan eaneamen-smalgeliluhgcancer, chronic
lymphocytic leukemia, myeloma, prostate cance;,sﬁsgall cell lung cancer or spleen cancer in a patient,

e

said method coRBHE G aaTRELEANGTS T Bticht e aseUticale

all s
erapeutically etfective amount



of the compound of Formula (I) and a therapeutically effective amount of one additional therapeutic
agent or more than one additional therapeutic agent. 5 DETAILED DESCRIPTION OF THE
INVENTION  Variable moieties herein are represented by identifiers (capital letters with numerical
and/or alphabetical superscripts) and may be specifically embodied. It is meant to be understood that
proper valences are maintained for all moieties and 1Q c inatior %gr h onovalent moieties
having more than %ﬂ%ﬂﬁfoﬁ’i‘ﬁbé’éjénﬁfbt\%‘?{t%%ol31%%19?5}1%03%areéltgll%}zﬁe r&%%béa%%%ir left ends, and
that divalentmeietiesaremisodrawnfrontdefetosigiss! canterschrsaitieanbeeybe iMdsistood that a
specific em%%%?&?ﬁtcg&r\,@{é@ﬂ MRISNRIIn M Pethersamsnerigifferadeas.another specific

embodiment having the same 15identifier. Thegierm "alkrgn I as used herein, means a straight or

branched hyeHseArHRRIM: CORRARTHEHEPI T 01 d SahBrs SN BREINAY At Teast one
carbon-carbgregipubiesiendmihetelsmCxCy-atiey) bmeans:acstraightrebrdhthed4ayeirocarbon chain
containing at,least pne Ca%rylgg%g@g@&?&%&{&%&%%mmmt% rRhanaoMgcEhe term "C2-C4

alkenyl" medns 20 gﬁl%ﬂﬁ nyl group coritaining 2-4 carbon atoms.,Repreﬁentative exa ples of alkenyl
include, but @R FotAifEaPe6 IR SR DS IENSAR SEEHAH 2 prBFERsHI SR SRS SPBR &NV 3-butenyl, 4-
pentenyl, 5-hexempodaieptenyhi2anethyl-1-heptenyl, and 3-decenyl. The term "alkenylene” means a
divalent group deriyed ftom g st gL branehed chian yelpeathon.ef.2 e igaan atoms and

. :bm r%e pg 2} e ) 1 .
contains at least one carbon-carbon‘double 25 bond. The term "Cx-Cy alkylene" means a a divalent

group derivedcirarecetrbighEFBFar SRRy CARSEh ORI SOMRARSHTY SPHsadtolE5Mon-carbon
double bond.and-cotaining xiecy, sarRenminmanRenegentative examplesbicalkenylene include, but
are not limited to, -C11,-CH- and -:CH2CH=CH-. The,term “alkyl" a5 used Qggg neans a straight or
branched, s&¥RRAEE YRS %{30%1%11%%? %ﬁ%‘%ﬁﬁﬁ%ﬁ%&ﬁﬁ%%‘?@%@%@’% carbon atorér?g. The term "Cx-Cy
alkyl" meandeaistraightyeiobranoh cehetiaakingratet MArBeH I B Y carbon atoms. For

example CZ&J@@&ME‘ means astiiahtrbiarshed chainsatwaiaddydpeatbenesntaining 2 to 10
carbon atoms. Examples of alkyl include, but are not |jmited t?hmgrtq%l et I,egég{iggyl, iso-propyl,
|, 3-

n-butyl, sec-Bi LSBTt R e SRS TR p e Ry P B b B - hex methylhexyl,
2,2-dimethylpabiyl, & Bstlingetiiylpentyl, n-heptyl, n-octyl, n-nonyl, and n-decy!. The term "alkylene"
means a divalent gxqup deriyed. from a-straight Aehenghed: satuaiad dydrasabenehain of 1 to 10

carbon atoms, for example, of 1 to 4 carbon atoms. 5 The tem(} "C)SC aallglgg%‘grgo ans a divalent
group derivebrtrsmEaCST BRI BIARIEY BRE. St et Rl SRR S B htRIRMG X 16 3 carbon
atoms. For exaiplesioi&a alkylenepanediviacstraig itrarhordrsch dalshvain [dditwated hydrocarbon
containing 2 {0 6,carbaq mples phralkylsne nglude, bitiatsHnoLlimisgshtas -CH2-,
_CHICF122, 198?35%_5’?—?;6%? %5}}%%2@-1204020-12-, and -c%ﬁ CHB)QHZ-?QJE(;The term "alkynyl" as
used herein, IAHSEi ST ST Rt GRS PRFRE NS U LS APR T PORATREH ocl! Tund cancer, chromie |
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group containing from 2 to 10 carbon atoms and containing at least one carbon-carbon triple bond.
The term "C,-@y alkypyisneans a straight or branched chain hydrocarbppgromp, gontaining from xto'y
carbon atoms. Representative examples of alkynyl include, but are not limited, to acetylenyl,
1-propynyl. 2-propynyl, 3-butynyl, 2-pentynyl, and 1-butynyl. 15The term "alkynylene," as used herein,
means a divalent radical derived from a straight or branched chain hydrocarbon group containing from
2 to 10 carbofYRRBAEIAM I ERtaiipigra st oriacen AvH-warbon diishe BeridrThedems "aryl" as used
herein, meanwnb:&nylaﬁaadeﬂmnmeig:amgtynng&)u&qﬂahﬁfﬁherdﬁaawaﬁy%@z@@anﬁﬁﬁnyl phenylene,
20cycloalkane, eclaalt ovsaalsy 916 evRRllens, arelaslkeiud, xcloaignane, cycloalkyne

cycloalkynyl, cycloalkynylene, heteroarene, heteroary eterocyc kane eterocycloallcyl
heterocycloalItéérﬁ%euﬂﬁféﬂ’)‘éyaﬁ’aﬂl@ﬁ)ﬂ“&ﬁ@@ﬁﬂ%&?ﬁ?}?wm #8%erm "cycloalkylene" or cycloalkyl" or

"cycloalkane" as used herein, means a monocyclic or bridged hydrocarbon ring system. The
monocyclic cycloalkyl isa carjggq&m{gﬁggg@g{w@mmf@\ﬁo eight carbon atoms, zero

heteroatoms and z (?ulb 0o %;.emExa][Q rLgsntoe& octzl)fcllc ri %){sgtems include g:r%clopropyl,
cyclobutyl, cyclopentmf cyciohexyt, cyci‘r yco RE MERoRRIEPHREYhay contain one

or two alkylen@%?fd@@ébe@aéﬁ%ﬁéﬁﬂﬁﬁ\@néfﬁﬁée #W‘G%Pﬁhﬁé@@@?éon atoms, each linking two
nonadjacent carbork atemaaf therniagsystenyandintinaexamplas i suehbridged cycloalkyl 30ring

systems 1@0'us!ﬁ]g%hg[&&e&ﬂhﬁm&m@m&@e&m %@%a%'&y%?&%%o alocta

bicyclo[3.2.21nonane, bicyclol nonane, bicyclo[4.2.1]lnonane trlcyc %%glnonane
(octahydro-2,54 M‘éﬁ%‘i’?@ﬂéﬁt&‘i@ﬁ?% B%H’éﬁféﬁFéﬁ%)angﬁlﬁf‘tﬁw}ﬂﬁt@@“ﬁf@ﬂ)ﬂ%ﬁ%ﬁ(adamantane)

The monocycleralefl foridljed cycloalkyl can be attached to the parent molecular moiety through any

substitutable atom gqoiaingehuvithie m&fdﬁgd&yﬁt@mecab@Iﬁ%mm&wpmm%@a or "cycloalkenyl” or
"cycloalkenc" 1as used D’ffg‘em mea .2, monocy. clic or.a br| hrxglrocar on ring system The

e Or erent &8 ano Cr § C 1ce 6SB.
monocyclic cycfoaﬂ](le% our-, ve SIX-, Seven- or eig tcar on atoms &hd zero hetematoms. The

four-memperd@Hii§'systems have one double bond, the five-or six- membered ring systems have one
or two 5 double borits ;and dkengeve ns-0haightnmembetadring:systermsihome-aae.iiwo, or three double

bonds. Repream%g%%@m@émamﬂg)ga/&myg!%%gx %%Hm%%'&%h Bl rg, ot limited to,

cyclobutenyl, cycl entenyl, cyclohexenyl, cycloheptenyl, and cyclooctenyl. The monocycllc

cycloalkeny! rifg aftﬁh’f&ﬁ’%‘ﬂé BHRD: 8{&3&8%%}?&3@@8&&%&% @ﬂﬁ‘é ¥F3HE 6o, or three carbon
atoms, each lpattergcarbonionbédiarbrntarpon atorndof therinthd Gsysien. Représestative examples of

the bicyclie cysloalikenyhet oups inglude. it @E@fmqtépﬁgs@ame éxﬁmﬁﬂzst%{m@yﬁmcﬁ@@ -indene,

octahydronaphthaleny], and 1.6-dihydro alen The monoc gand bicy. Ioalkenyl can be
attached to tﬁ%tlparenét/fﬂr%pgcu élrtan?éélé{f?/n hrg%g ?/r%%eﬁgt’ futa %Té atém (riftgln“é%}/ jithin the ring-

systems. The%ﬁylﬁé%%ﬁéwﬁﬁ%wmwme@w &eI&aregrylene,” as used herein, 15means a
monocyclic or a bridged:hytibasiben mings aystem: Fhepmonecyehc cyalgnlkyrthched

chain hydrocarbon of 2 to 4 carbon atoms and contains at least one carbon-carbon double
25  bond. The term “C,-Cy alkylene” means a a divalent group derived from a straight or
branched hydrocarbon chain conteﬁning at least one carbon-carbon double bond and
containing X fo y carbon atoms. Representative examples of alkenylene include, but are not
imited to, ~-CH=CH-~ and «CH2CH=CH-,
The term "alkyl” as used herein, means a straight or branched, saturated hydrocarbon
30 chain containing from 1 to 10 carbon atoms. The term “Cx-Cy alkyl” means a straight or
branched chain, sawrated hydrocarbon containing x to y carbon atoms. For exampie “Cp-Cyg
alkyl” means a straight or branched chain, saturated hydrocarbon containing 2 to 10 carbon

atoms. Examples of alkyl include, but are not limited to, methyl, ethyl, n-propyl, iso-propyl,
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has eight or more carbon atoms, zero heteroatoms, and one or more triple bonds. The monocyclic
cycloalkynyl rifg Raayegsniain one or two alkylene bridges, each consistiRgQkon6ni\4es or three carbon
atoms, each linking two non-adjacent carbon atoms of the ring system. The monocyclic and bridged
cycloalkynyl can be attached to the parent molecular 20moiety through any substitutable atom
contained within the ring systems. The term "heteroarene,” or "heteroaryl,” or "heteroarylene,” as
used herein, Fi&#Hs SRS rishiletedropsT-risrb ereprebriamenidg iaxsh§-at least one carbon atom
and one or merehihian,ane ingepsndent)y. selectedpaiirogen:mrygen0mhsiivr alomacthe heteroarenes
of this invention arergenAGCISH KOYAR AN ASIAGRILAGMEING N, Provided.ihat proper

25valences are maintained. Répresentative examples of heteroaryl in€lude, but are not limited to,

furanyt (includiige Rt PHE R rtet s Hsro s emsitasyspleind ehgrsaersimited thereto,

1H-imidazol- [ krigokazelylkibothimzelyh dxadinzolyh, doxezbiydnpyatidighyloteguqytidiagg-yl, pyridin-2-yl,

pyridin-3-y1), Mﬂﬂ&?ﬂ@ﬂ@%@i@m%ﬁ@’@@E%b@ﬁ(%@&@é}"ﬁ&}ﬂ{ﬁfl?e%I@ZQMeMé@%OIVI’ thiazolyl,
h

thieny! (including, Litmrf] tllrﬂg(?glg%e%%%t% ('?,y%% %%glbghg;g% ,Fcrﬁozolyl, and u-iazinyl. ~ The term

n i [@; , H H
heterocycloafkan W or Theterocy cloalky erocycloa A Us&derein, means monocyclic

or bridged thr&&mplgef ffgengincluia it argroelyhitcriembare dagteontairitlgCGitdeast one heteroatom
independently@elentetfriom, the o aansisting of 0, N, and S and zero double bonds. The

monocycland bridgest, HeLA(ARYCoakAnS IS ANISISH 9, h RRLEILTRISGaLImOleY through any

substitutable carbon atom or any substitutable nitrogen atom contained within the rings. The nitrogen

and sulfur het8f8RSATETRETER&(8roLERE S Ay BIHBRAM e % dFRe 4HEOMERfrogen atoms

'~ may optionallydhé dhartemized., Reprdsentativerexhmptesdici eberogyctoatkangogsoups Sinclude, but
are no_t Iihm:_teql(;@aiﬁiggﬁggep{@W@lr@m?@s@lﬁ;@@;@g%&y@sg%ﬁ@%eagﬁw%gﬂg%g?,ap_:%?re not limited
to, moipholinyl, tetrahydropyranyl, pyrrolidinyl, piperijdinyl, dioxolanyl, tetrahydrofuranyl,
thiomorpholir?i)llﬁx,“(?|‘55‘5}({:;1)%16;}:It,y %%%fé?éﬁ Znﬁj f@%ﬁ%jru&ﬁ%g Y glﬁwy%%%h%’gﬁ’(berazinyl, imidazolidinyl,
azetidinel azepanyl ' Amsindloaienspan yiedingirtamgoii Rt ibsed dolidihitrisothiazolidinyl,
oxadiazolidinytraptazohidiaybdpysazalithnyhoh Qretratydinihieny 2thiadiazelidinys thiazolidinyl,
thiomorpholinyl, frithiamyb.andtHianyl - Lh g manheterocycloalkene,” or "heterocycloalkenyl,” or

"heterocycloalkenylene," as used herein, means monocyclic or bridged three-, four-, five-, six-,-seven-,

or eight-membered TRGEBNERhiHT S IRAEP IRE RERsTAtom independently selected from the group
consisting of 0, N, ditid [Smarieydiveroiemore Wollsisibondss Fneenarenyiclizeayiehbridged 15
heterocymalk@m@@p@,@m@g@qg@%ﬂ@m@%@@t@@g@ﬂgﬁ@;g,{yl,tgrgggﬂ%éubstitutable carbon

atom or any sulgoté t%?l%.:ﬁ‘!}{%%ﬁ, (‘J‘E‘tg’l%ﬁ?nnﬁeaﬁ@%%ﬂ't{‘réﬂeth% t{glr%% (é‘r{]‘ﬁ%%{% en gnd sulfur

C : : :
heteroatoms in t eterocycle r may  optionally be oXidize rogen-atoms may optionally

be quartemiz&RepISahtaTAeEK TSRS shERRStslE g abmE hetips include, hut are not limited to,
tetrahydrooxocinyl, Th&iSh - tetralideapysidaaingtyt & S;fioalkane” as used herein, means a
' monocyclic or bridged hydrocarbon ring system. The monocyclic cycloalkyl is a carbocyclic
25  ring system containing three to eight carbon atoms, zero heteroatoms and zero double bonds,
Examples of monocyclic ring systems include cyclopropyl, cyclobutyl, eyclopentyl,
cyclohexyl, cycloheptyl; and cyclooctyl. The monecyclic ring may contain one or two
alkylene bridges, each consisting of one, two, or three carbon atoms, each linking two non-
adjacent carbon atoms of the ting system. Non-limiting examples of such bridged cycioalkyl
30 ring systems include bicyclo{S.l.l]héptane, bicyclo[2.2.1]heptane, bicyelo[2.2. 2Joctane,
bicyclo[3.2.2Inonane, bicyclof3.3. 1inonane, bicyclo[4.2.1 nonane, tricyclo{3.3.1 .0*"Inonane
(octahydro-2,5-methanopentalene or noradamantane), and tricyclo[3.3.1.1% Jdecane
(adamantane). The m_onocyciic and bridged cycloalkyl can be attached (o the parent

molecular moiety through any substitutable atom contained within the ring system.
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20tetrahydropyridinyl, dihydropyranyl, imidazolinyl, isothiazolinyl, oxadiazolinyl, isoxazolinyl,
oxazolinyl, pyraydemykasglinyl, pyrrolinyl, thiadiazolinyl, thiazolinyl, dihygdrg-{34454piadiazol-2-yl, and
thiopyranyl. The term "phenylene," as used herein, means a divalent radical faied by removal of a
hydrogen atom from phenyl. 25The term "spiroalkyl,” as used herein, means alkylene, both ends of
which are attached to the same carbon atom and is exemplified by C2-spiroallcyl, C3-spiroallcyl,
C4-spiroalkyl, C5-spie&Hiey Ceosfiroamy, Trepitodiryi!l y spilodiked, BIsspiroeliyl and the like. The
term "spiroheteraadkylinas tised Nelgin maansspiiagakyl-havinganeonnwgddati-a0 moieties replaced
with independggfly,selegied.0..CPl N, GNREH zeéhi&f}mso PhNLLANd, ang pr two CH moieties

unreplaced or replaced with e term "spiro teroal enyl," as useéuhereln means splroalkenyl

having one or tifo 2 H‘?ﬁ?é)ﬁég‘?‘%‘ié’é’@%l Wit O e HER RIS SE1B SreaPe heYOYCNF, CNOCHS3, 5,
5(0), SO230r MibEridonedriwe @H anobtiesurreplagedsentaplaced, with INimae @l means

spiroalkenyl haying Q%e%n%@e%ﬁ&@@ﬁ%éﬂ}@@@@%@ﬂ&%ﬁ echuith indepspgently selected 0,
C(0), CNOH, SZNO tI13 C%bm%?)z S q or N qﬂgne 0 qohe moieties replaced with N. 5The term,
eans

"spirocyclo," astised nerem emen Stituen sené/n ‘ﬂﬁ e &%&ﬁcﬁ%"‘i’ﬁn%a@“ﬁogether with the
carbon atom t@%?ﬁ&ﬂl?ﬁé‘i}ﬂa}]@féﬁa%@ﬂy F@ﬂﬁﬁﬂaoéwrdé{ﬂ(éhé?#?él@wyadaﬂ@aﬂém@yéIoaIKene, or
heterocycloalkenewing:. fbectermm 2GisObxSairaalkdo m%e&ﬂeﬁgj& mBang Gigpiroalkyl,

C3- spiroqul,ggg%pl@gyéygmm &éuﬁﬁéﬁ%léﬁx'méﬂbﬁy&?gme fyt shiroalleyl,” as used herein, means

edi-1,2-ylene, bath ends of which replace hydrogen atoms o ame CH m0|ety The term
"C.3- splroallcy}’lmﬁg hs%ﬁ%e%ﬁ??%ﬁ%&ﬁg Bf]ébei‘)?a%ﬂ@ﬁ@aﬁﬁ‘fﬁl‘@%%flvﬁrﬁ@ﬁq’émeﬁ?drogen atoms of

the same CHZXmoiengeyciic and bicyclic cycloalkenyl can be attached to the parent molecular moiety
through any substitutable atom contained within the ring systems.

The term "cycloalkyne," or "cycloalkynyl," or "cycioalkynylene,” as used herein,

15 means a monocyclic or a bridged hydrocarbon ring system. The monocyclic cycloalkynyl
has eight or more carbon atoms, zero hetercatoms, and one or more triple honds. The
menocyclic cycloalkynyl ring may contain one or two alkylernie bridges, each consisting of
one, two, or three carbon atoms, each linking two non-adjacent carbon atoms of the ring
system. The monocyclic and bridged cycloatkynyl can be attached to the parent molecular

20 ~ moiety through any substitutable atom contained within the ting systems.

The term "heteroarene,” or "heteroaryl," or "heteroarylene," as used herein, means a
five-membered or six-membered aromatic ring having at least one éarbon atom and one or
more than one independently selected nitrogen, oxygen or sulfur atom. The heteroarenes of
this invention are connected through any adjacent atoms in the ring, provided that proper

25  valences are maintained. Representative examples of heteroaryl include, but are not limieed
to, furanyl (including, but not limited thereto, furan-2-yl), imidazolyl (including, but not
limited thereto, 1H-imidazol-1-yl), isoxazolyl, isothiazolyl, oxadiazolyl, oxazolyl, pyridinyl
(e.g. pyridin-4-yl, pyridin-2-yl, pyridin-3-y1), pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl,
pyrrolyl, tetrazolyl, thiadiazolyl, thiazolyl, thienyl (including, but not limited thereto, thien-2-

30 yl, thien-3-v1), triazelyl, and triazinyl.

The term "heterocycioalkane,” or "heterocycioalkyl,” or "heterocycloalkylene," as
used herein, means monocyclic or bridged three-, four-, five-, six-, seven-, or dight-
membered ting containing at least one heteroatom independently selected from the group

consisting of O, N, and S and zero double bonds. The monocyclic and bridged

-9 .



The term "C4-spiroalkyl," as used herein, means but-1,4-ylene, both ends of which 15 replace
hydrogen atomsoahiliessame C112 moiety. The term "C5-spiroalkyl," aspsgfsh@ain.means
pent-1,5-ylene, both ends of which replace hydrogen atoms of the same 042 moiety. The term
"C6-spiroallcyl,” as used herein, means hex-1,6-ylene, both ends of which replace hydrogen atoms of
the same CH2 moiety. 20The term "NH protecting grogfr)q5 as used herein, means

trichloroethox)EATHSHIIHS G BRRERBE CARE BHGR Rk S ISRy RR-StHStRIEy Icarbony,
ortho-bromobenzyloxycarboraphschiehtacetygkndiohl oroacetykitriclioroacetyc tiiftiworaatetyl,

phenylacetyl, {oRRY.a685Ms M@QA{&&%@MM&%E&% ﬁ@&mmmégm

para- methoxybenz |0Xﬁlcal’b on l, 3.4- dlmet oc% enzyl-oxycarbon

254-(phenylaZ5BER) BYRAhS n‘i}]mﬁe‘?ﬁf‘?urylf RTEAPBSH ‘i}i‘%?ﬁ%é’ﬁ%ﬁ‘h@%&%’?ﬁ%ﬁ’ﬁ?sl 1-

dumethylpﬁopdxsh@arbéﬁw n@ébpﬁ@ﬁ@@q&e@m@n@wmﬁm obbrteivnyclodiagd, deupyinclude,

adamantyloxmarmlhﬁmimmﬂ@wb@ﬂmy@e@myd&@Iﬁ%mympgﬂyénmmwérﬁyﬂyl, 2-

nltrophenylthlqtms anesylfonyl, para tql %ngns qp% t'{}Ildlm Ia(% pmethylene, benzylidene,
e Rl G T AR

2-hydroxybenzylidene, oro enz *napht methylene,
3-hydroxy-4- pWHWhEWé‘H@ %%W&?Yﬂd@ﬁé ‘2‘3%9(‘37&6%’6‘?\‘9}’&#&?6?@}& idigpiglanyl,

2-ethoxycarbatigdeyd] GpentyiidenesoBiaobiitel clehineplidepie o 3.3 dimethytkzbloxyLyclo-hexylidene,
diphenylphospharyk-dibenzyiphosahesyl, &m&%%&h&ﬂnﬁ el Yid ety trimethylsilyl,
triethylsilyl, and trlpt}gn}élsnyl The ter rﬂ‘ﬁ h rotectlg%%r' %) as used herein, means methyl,
ethyl, n-propyl, 5isopropyr, P Bropyl, M-Basf YErehity ptf?éeﬁgflyﬂ%aﬂ)}fﬁ%’y‘fn‘benzyl
diphenylmethy#, ‘ﬁ‘?ﬁﬁéfﬁwmm%a?aCMt%b@q@?ImﬁfaréQﬁetﬁwyb@nwn or eight-
‘bis(para-methgxyphenys mthyin@ﬁe&ylmﬁmﬂﬂh%ﬁﬂyh@eﬁhyﬁﬂp@Jﬁc&i&rﬁaemie%ﬂﬂlﬁthw :

para- bromobeaaﬁay&q%%wM@@%&@% ADURER RO SV SASIRNNY ﬁ;&)ﬁw%ny'
2-tetrahydrofuranyl pe proplonyloxymethyl

2,2-trichloro- eth trlmethyIS| yl, ace oxymet
plvaloylokaélﬁﬁo‘f@ﬁﬂFﬁ%\ql?Fﬁdﬂfﬁ%’fﬁ foétﬂfcﬁﬁ%%‘fﬂgﬂﬁplﬁfy%ﬁfﬁbﬁy é@t‘?ﬂ‘éﬁﬁiﬁf‘}ﬁ cyclopentyl,
cyclohexyl, mettioxyaretirphymétivoxyethoxygresiopn, c2s(tinmiaifisilypetbpXyim etindeberdzyloxymethyl,
methylthIomemr%a@l%m)dmkp&mww%ﬁnmg@m@h lodaity HMCHYer 2R ERPSAY . 3-Methyl- 3-butenyl,

e S TR et ot vy Ohoalhene wospd
mclude but are not hrmteé 1o, tetrahydrooxocinyl, 1,4.5,6-tetrahydropyridazinyl, 1,2,3,6-

20 tewabydropyridinyl, dihydropyranyl, imidazolinyl, isothiazolinyl, oxadiazolinyl, isoxazolinyl,
oxazolinyl, pyranyl, pyrazolinyl, pyrrolinyl, thiadiazolinyl, thiazolinyl, dihydro-1,3,4-
thiadiazol-2-y], and thiopyranyl. -

The term "phenyiene,” as useé herem means a dlvalent radlcal formed by removal of
a hydrogen atom from phcnyl

25 The term "spiroalkyl,” as used herein, means alkylene, both ends of which are
attached 1o the same carbon atom and is exemplified by Cy-spiroalkyl, Cs-spiroalkyl,
Cy-spiroalkyl, Cs-spircalkyl, Ce-spiroalkyl, Co-spiroalkyl, Cg-spiroalkyl, Co-spiroalkyl and
the like.

The term "spiroheteroalkyl.” as used herein, means spiroalkyl having one or two CHa

30  moieties replaced with independently selected O, C(0), CNOH, CNOCHa, 8, S(0), 501 or
NH and one or two CH moieties unreplaced or replaced with N,
The term "spiroheteroalkenyl,” as used herein, means spircalkenyl having ofie Or two

CH; moieties replaced with independently selected O, C(0), CNOH, CNOCH3;, S, S(0), SO,
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15ten-butylmethoxyphenylsilyl. The term "OH or SH protecting group," as used herein, means
benzyloxycarbgayedns¥iiebenzyloxycarbonyl, 4-bromobenzyloxycarbomdyisani0/m21245
4-methoxybenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, methoxycarbonyl, ethoxycarbonyl,
tert-butoxycarbonyl, 1,1-dimethylpropoxycarbonyl, isopropoxycarbonyl, isobutyloxycarbonyl,
20diphenylmethoxycarbonyl, 2,2,2-trichloroethoxycarbonyl, 2,2,2-tribromoethoxycarbonyl, 2-
(trimethylsily pethibbareattscry X threnits ursayistiosy s shfiNand also means
(triphenylphosphemelsthaxycarbanyb rurubdoxsaiey: Ladamantdensahgny,
vinyloxycarbonyl, allyloxycarbonyl, S-benzylthiocarbonyl. 4-ethoxy-1-naphthyloxycarbonyl,
8-quinolyloxyca55AVT: 9@&%%@% ety S Bk ISForacesA SR Itbaestis 25trifluoroacetyl,
methoxyacetylejphtenaxyatcetyl, pivaloyl, benzoyl, methyl, tert-butyl, 2,2,2-trichloroetbyl,

2-trimethylsilylethyl 3, 1 gimethiyl:2-oranenyl. f:mathvl-3:butenl. allyl, penzyl (phenyimethyl),
para—methoxybenzeélé, 3,4-dimethoxybenzyl, diphenylmethyl, triﬁlhenylmetﬁyil, tetrahydrofuryl,

tetrahyctropyrdiph, B8t SRS BrO TR PSR Aridtio X i natriPeth omstrpopErEy loxymethyl,
2-methoxyethbsgrmetindlk2n dutiteltorocnihexymatiidn802:(trimethylsilyl)ethoxyrnethyl, 1-ethoxyethyl,
methanesulfonyl, payig-folyepesulfanylirimetayisilyl; vigthwdsivl, fiiseprepylsilyl, diethylisopropyisilyl,
ten-butyldimethylsilyl, ten-butilldigﬁenyh/clii’lyl, d?phen;}lrhethyslgl%l?and e’rt-%lft{/?%lney%ﬁoxyphe-nylsilyl.

- Compounds Getireiiieisshteryimaivéxist in the present compounds. Compounds of this invention
may contgjn carborgatbgn-doyhle Rands Qreathansnitiagem doyble Randsiin thg;k, or Z configuration,
wherein the term "E" represents higher order substituents on opposite sides of the carbon-carbon or
carbon-nitrogégesbiEsengcard e wrCirepiesents higher order 5 substituents on the same side
of the carbon-carbopprcArRONAITAGEN. doubIR.RONT A5 JRisMInRd.LY he Gahn;Mgold-Prelog Priority
Rules. The compounds of this invention may also exist as a mixture of "E" and "Z" isomers.
Substituents drelagrhEiEslotin SrivstsioeelBaikyl are designated as being of cis or trans

configuration. FUrth%@l@ﬁ%f!H}%%HM&!%HPQSQQEH%@&@E%P&X@FJ%&&?Q&&%&@&%@M“res thereof

resulting from the disposal 10 of substituents around an adamantane ring system. Two substituents
around alSingfePHfghviAthsararagahfstasd Hnge@ystem are designated as being of Z or E relative

configuation. For emmgﬁva@e%&a@ﬁgm%d%réﬁi%ﬁ%un ofN:1 3ANAIORE, Wik |8 Nople J. Org. Chem.
1998, 63, 2758-2760 and E. L. EIMI, and S.H. Wilen. (1994) Stereochemistry of Organic Compounds.

New York, NYeoiateriamtesh &S hnenrsdbmipstinds of this invention may contain asymmetrically

substituted carbon gtmsn e Rl canfigHatian.inwhich the derms, Ruand, iz are as defined by
the ITTPAC 1974 Recommendations for Section E, Fundamental Stereochemistry, Pure Appl. Chem.

(1976) 45, 1378032 BYAGEEe 01 A8y Arhatfically substituted carbon atoms with equal amounts of
R and S gonfiguratians e ranemic-aidRRss, Carhen Riem Ao Mamwithai Rxapss of one 70
configuration aver the other gre a signed the configuration present in the higher amount, preferably an
excess of about ?ﬁ'—'ﬁ’%—%%xﬁmm%n e E%%}g%%ﬁ/f ane ce‘ég%?obé#oﬁ?g@%?gg%, and still more preferably an
excess greatet s S ERobEYs ARG HYErRes A CRdksaseshir esorseas, relative and
absolute steratisginerg, mdyinixtuics:niod|ativerairdahsolyutestereaigamearg, 25Compounds of this -

invention containing N G{QAELL5erSHimaities mawnhaysayached thereto prodrug-forming
moieties.2 he J)\{%dru%;fa min moi%tie% r;?l'rg removed by metabolic processes and release the
compouritls haviAGthe HEaa R SRy amiRd Sr CAYEERIIS SR OB BraarYs lare useful for
adjusting suchiplitminzrokiratkaprdpertiers vicaeondmpbundssasispludbitity: Bac/i-hydrophobicity,
absorption in Haengagteaiiessinglstiact. 30kjoavailability, tissuenpanretration.and-Laie of clearance

nitrophenylthio, methanesulfonyl, para-toluenesulfonyl, N,N-dimethylaminomethylene,

-benzylidene, 2-hydroxybenzylidene, 2-hydroxy-5-chlorobenzylidene, 2-hydroxy-1-naphthyl- -

30 methylene, 3-hydroxy-4-pyridylmethylene, cyclohexylidene,

2-ethoxycarbonylcyclohexylidene, 2-ethoxycarbonyleyclopentylidene,
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Isotope Enriched or Labeled Compounds Compounds of the invention can exist in isotope-labeled
. or -enriched faiip gQBARHAAY one or more atoms having an atomic mass gffrass Hssrher different from
the atomic mass or mass number most abundantly found in nature. Isotopes can be radioactive or
non- radioactive isotopes. Isotopes of atoms such as hydrogen, carbon, phosphorous, sulfur, fluorine,
chlorine, and iodine include, but are not limited to, 2H, 311,23C, 14C, 13N, 180,32P, 35, 18F, 36C1,
and 125L Compeiiesitistihtain biffeibsbiopeserievddne/drismdbamivglare within the scope of
this invention.dGimahotheceyhbadimaentothetisoifiextabefetabympouitgscontasdeuterium (211),
tritium (Il) or "Qljis[gﬁgl%ﬁsdﬁptope-labeled compounds of this invention can be prepared by the general
methods well known_to persons having ordinary skill in the art. Such isotope-labeled compounds can
be conveniently prepSr&dby CaAARY U EE PR AP S TELIBEEE Hithb R4 tisclosed herein
and Schefesoprepmistitudimgty ey dvailablebisptapenyl. Ovialubié dareal dipbéoyimainn-labeled reagent.
In some instamgn}qggmp,cp’%@s,M&g,t@@tmtmpm@w%m@m%@tﬁghange a normal
atom with its i§c%[°1%% for exang%%‘ Iichliro” en gggzgqr%g%qu gan (plgogxchqn (t?‘dlg the action of a
deuteric acid suclﬁ asmfs21§827 _.y i addition o the a O\Pe, refevan%%%cme ures and intermediates are
disclosed, for fidtanree o rsndae et afcuphvgereanybiauahvirigerdoss: Briekher, S Jet al, J Med
Chem, 39(3), 4b8./3((1996)]sMaleshamoBet-aly]l, OxgpiceitoH ()96 32003 yRéhkpublications

W01997Q402 ; 93n3,\W : 794, 1 . 7538189;
75348149%53%%%%&%%5998%%%1g?%%%@ﬁ??lig(%g%%oﬁggggg%gﬁug%gﬁﬁ %g&%(%%%n Publication Nos.

200901374577 8008 St S5 ST 1SR 20086 LBl BnrET P 13 DoBsETbs33s;
20090105307:2009010514. 72- 2608009342 PhagihiBonsdil 6! alrde201 200880824 ke methods are
hereby incorperaied hyireferaneasiyl, 9 isaopasiakgied compaunds.pfithe imyention may be used
as standards {o determine the effectiveness cl-2 inhibitars in binding assays. Isotope containing
compounds hgt% }ggrtr?nyl%egg %ﬁ%ﬁgg& aé’éyz‘ﬁ% %gégn rlgﬁi%}iqﬁ@és Igate the in vivo metabolic fate of the
compounids biFevaNIaGEK gPiRe ¥iEkhanism of action and metabolic pathway of 25the
nonisotope-labeled Parent cOmpdiing(Blakegetal’ ds Rhanmeihcie64 hd)36Ly3B0019045)). Such

metabolic studigs:ate,ImparkaRbin the Aesign 2l et S TRCINE INRIBRsUAGHrgs, either because the in

Vivo active co%%)g_und administered to the patient or because the metabolites produced from the

parent compotnd Provats He eaxiE Bt PR LRI RS SRR LR bR H B Research Vol. 14,
pp. 2-36, Acadériiziresy rardtnlg8hrakettcabaty 1 Jis3ot abeldt@omp. Radiophartnaceut.,
36(10):927-932-(4 298} iS ushnenetal 2 GanoRbysigbaRBANMAC kit dmAA88 LE88); 4n addition,

non-radio actiye isotape.containing drugs, such as deuterated drugs called "heavy drugs,” can be used
for the treatmtee{ﬁt of t(}jgislga%eg gﬁaé Cg%ébl?%nél BFéunat%rg% Bgéicg aegﬁi\Jngty Increasing the amount of an

isotope presefTE e BBHAss & R Aty fyforyloxycarbonyl, 1-adamantyloxycarbonyl,

vinyloxycarbonyl, allyloxycarbonyl, S-benzylthiocarbonyl, 4-ethoxy-1-naphthyloxycarbonyl,
8-quinciyloxycarbonyl, acetyl, formyl, chloroacetyl, dichloroacetyl, trichloroacetyl,

25  wifluoroacetyl, methoxyacetyl, phenoxyacetyl, pivaloyi, benzoyl, methyl, tert-butyl,
2,2,2~trichloroethyl, 2-trimethylsilylethyl, 1,1-dimethyl-2-propenyl, 3-methyl-3-butenyl,
allyl, benzyl (phenyimethyl), para-methoxybenzyl, 3.4-dimethoxybenzyl, diphenylmethyl,
triphenylmethyl, tetrahydrofuryl, tetrahydropyranyl, teLTahydrothiopyranyL methoxymethyl,
methylthiomethyl, benzyloxymethyl, 2-methoxyethoxymethyl, 2,2,2-trichloro-ethoxymethyl,

30 2-(rimethylsilyDethoxymethyl, 1-ethoxyethyl; methanesulfonyl, para-toluenesulfonyl,
trimethylsilyl, triethylsilyl, tritsopropylsilyl, diethylisopropylsilyl, tert-butyldimethylsilyl,
tert-butyldiphenylsilyl, diphenyimethylsilyl, and tert-butylmethoxyphenylsilyl.

Compounds
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abundance is called enrichment. Examples of the amount of enrichment include from about 0.5, 1, 2,
3,4,5,6,7, 8xQ hhek34436, 21, 25, 29, 33, 37, 42, 46, 50, 54, 58, 63, GoridsfRyek P84, 88, 92, 96, to
about 100 mol %. Replacement of up to about 15% of normal atom with a heavy isotope has been
effected and maintained for a period of days to weeks in mammals, 5 including rodents and dogs, with
minimal observed adverse effects (Czajka D M and Finkel A J, Ann. N.Y. Acad. Sci. 1960 84: 770;
Thomson IF, Ann. NN YEeRsAReE TSCEY 60184788, Czatgad® Mratnghndsel.tds Phigasioh 1961 201:
357). Acute replacementobasdtighdas-koitrR3vedpdumandiuidswilthdadiesinm was found not to
cause toxielty (agelevic. el Ak pasimainus Tisament Bianning dop Neylran Capture Therapy”
Zamenhof R, Solares 10 0 and Hailing O Eds. 1994."Advanced Me ical PB%cf_ls ing, Madison Wis.
pp.125-134; Ha6Ehee fBEAsT $80P5¥ 459 fyyble boadaptihe tiBh e IdpaHgtoRighar Gfi¥an alter its
physico-chemidatippropertiés suchidsopKa @ddipidsotubilityn-Thege éfigdtdanddsalterations can affect
the pharmacogyhainie rearenss. phiherdidg moleckig.lf the L%Q&ﬁ&i&d%hﬁﬁt%m@ﬁ%%s a region

involved in a ligand-receptor 15interaction,, While e of the sical properties of a stable
isotope-labeled 1o Setéfjfe%é)ftéﬂﬁi??er%en Hflro%} ﬁ?g§lés'o rgﬁtemﬁﬁi‘éﬁrgilené aoﬁ’él,gﬁ%%ee ‘Hemical and biological
properties aré¢ersuindlims drgirdorbnteNcéporrbeehgse vhiHarhersaselemass of the heavy

isotope, any ammmm@ma I&eawdsﬁsaﬂeraf_rd amﬁk@_rt@k@mrwﬂi_da@ ﬁ&&@ﬂg@ﬁsﬂa@a the same bond
between the lightisatope M&%&@aﬂﬁ%w&%%&&% R NEQTRORUNATAF S0lgpe at a site 20 of

metabolism or enzymatic transformation will slow said reactions potentially altering the pharmcokinetic

profile or efficYEy PERAETT I RBNIEBAIE LoiHBEHRE DA i ESLva AP BFigs Prodrugs are
derivatives of an caetivlrery(d &signedMo ol iBr it semei e dtifiethblmtbl @siratilerphysical or biological

property. The by sicalBEopeitigs are. usbiala ol Ritix, (fon ARHERORARE STnYah lipid or aqueous
solubility) or s abiIitxﬁrﬁelﬁtgdngilﬁlprj%l%eﬁ eti(: b&g}l}ggﬂ&al properties include too rapid metabolism or
poor bioavaila |ﬁ¥§?w ic |‘fvseﬁrrﬁay be rela etvtigfo” a physicochemical property. Prodrugs are usually
preparediBy: a) forrhatioprBisesibls RemiestersosEb siAtBcEstals sWitiatedesibes ammides, hydroxamic
acids, carbamatesyimingsuddaniichvbiases, phesphaiess 30<phasphate; estersaanggnamines of the

active drug, DrfunsHionalisgie e iihasa. d¥RoRIde.RAONAS. 3B RIS fupaianal groups, o) use

of aminals, hemi-aminals, polggners, salts, complexes, phosphoramides, acetals, hémiacetals, and

ketal forms of it dfcgraesre &Y BRI S RO R medidrival eBritedidinal Chemistry”,
John Wiley- |lntébsoigimefRublicatonse JohosdNikbynaandns olshleh Yiorke¢4088epp. 97-118, which is
incorpor@tgd @ﬁ@@;@ﬁ@g%&yﬂ@@%@gﬁ@@g@me colF i@ ARLaNreRMRHfram.substrates of formt_JIa
oo T Fiieh & Y IOAYL PURHP A5 62 R ALRAB L ASIL, ARG SRR 10 Persons sidled
still more preferably an excess greater than about 99%. Accordingly, this invention mcludes
racemic mixtures, relative and absélutc stereoisomers, and mixtures of relative and absolute
stereoisomers,
25 ' Compounds of this invention containing NH, C(O)OH, OH or SH moieties may have
attached thereto prodrug-forming moieties. The prodrug-forming moieties are removed by
metabolic processes and release the conipounds having the freed hydroxyl, amino or
carboxylic acid in vive. Prodrugs are useful for adjusting such pharmacokinetic properties of
the compounds as solubility and/or hydrophobicity, absorption in the gastrointestinal tract,
30 bioavai-labiiity, tissue penetration, and rate of clearance
Isotope Enriched or Labeled Compounds
Compounds of the invention can exist in isotope-labeled or -enriched form containing

one or more atoms having an atomic mass or mass number different from the atomic mass or

mass number most abundantly found in nature. Isotopes can be radioactive or non-
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5 reactions of these compounds are substitutions replacing one of the heteroatoms by another atom,
for example: SghemudzqACy! Chloride AlkoxideEster Amides can be prf@ﬁ{%go{g%g}ﬁybstrates of
formula (I) containing either an amino 10 group or a carboxy group in similar fashion. Esters can also
react with amines or ammonia to form amides. C R OR Another way to make amides from
compounds of formula (I) is to heat carboxylic 15acids and amines together. Scheme 3 In
Schemes 2 ant32ahsves Reanbavrarefirdup et entlyisabs vates.ghfophoutas (Hyfatkyl or hydrogen.
20Suitable groupsnoeiofuf] ahd.iddic Aabiclhudd, RSB RCoRotadseiformua (1) are
independentlygelgeted Fe-describedembediments,of ths presentnvention may, be combined. Such
combination is contemplated and within the scope of the present invention. For example, it is
contemplated YHEPSMBEBTHERSISTEAY of Al, LI, -.1A, Z2A, Z1, Z2, and Z3 can be combined with
embodiménts definédafothenymbtidencof, Ak kbptAukled2p@opaRdohRin deuterium (CH),

trittum (CH) or C isotopes. Isotope-labeled compounds of this invention can be prepared by
the general methods well known to persons having ordinary skill.in the art. Such isotope-
labeled coﬂl'pounds can be conveniently prepared by carrving out the pfoccdures disclosed in
the Examples disclosed herein and Schemes by substituting a readily available isotope-

10 labeled reagent for a non-labeled reagent. In some instances, compounds may be treated with
isotope-labeled reagents to exchange a normal atom with its isotope, for example, hydrogen
for deuterizm can be exchanged by the action of a deuteric acid such as D;S04/D;0. In
addition to the above, relevant procedures and intermediates are di.scioséd, for instance, in
Lizondo, J et al., Drugs Fut, 21(11), 1116 (1996); Brickner, S J et al., J Med Chem, 39(3),

15 673 (1996), Mallesham, B et al., Org Leiz, 5(7), 963 (2003); PCT publications
W(1997010223, W02005099353, W(1995007271, WO2006008754; US Patent Nos.

| 7538189; 7534814; 7531685; 7528131, 7521421; 7514068; 7511013; and US Patent
Application Publication Nos. 20090137457; 20090131485; 20090131363; 20090118238;
20090111844; 20090105338; 206090105307; 20090105147, 20090093422; 20090088416; and

20 20090082471, the methods are hereby incorporated by reference.

The isotope-labeled compounds of the inﬁention may be used as standards-to
determine the effectiveness of Bcl-2 inhibitors in binding éssayé: Isotope containing
compounds have been used in pharmaceutical research 1o investigate the in vivo metabolic
fate of the compounds by evaluation of the mechanism of action and metabolic pathway of

25  the nonisotope-labeled parent compound (Blake et al. J. Pharm. Sci. 64, 3, 367-391 (1975)).
Such metabolic studies are important in the design of safe, effective therapeutic drugs, either
because the in vive active compound administered to the patient or because the metabolites
produced from the parent compound prove to be toxic or carcinogenic (Foster et al.,
Advances in Drug Research Vol. 14, pp. 2-36, Academic press, London, 1985; Kato et al., J.

30 Labelled Comp. Radiopharmaceut., 36(10):927-932 (1995); Kushner et al., Can. J. Physiol.
Pharmacol., 77, 79-88 (1999).

In addition, non-radio active isotope containing drugs, such as deuterated drugs called
“heavy drugs,” can be used for the treatment of diseases and conditions related o Bel-2

activity. Increasing the amount of an isotope present in 4 compound above its natural
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250ne embodiment of this invention pertains to compounds or therapeutically acceptable salts,
prodrugs, metghpliassefssalts of prodrugs thereof, which are useful as ipm%tsg%%fzmgi-apoptotic
Bcl-2 proteins, the compounds having Formula (I) Z2A 0 0"p N;S,Ai H ZIA wherein Al is furyl,
imidazolyl, isothiazolyl, isoxazolyl, oxad azolyl, oxazolyl, pyrazinyl, 5pyrazolyl, pyridazinyl,4-pyridinyl,
pyrimidinyl, pyrrolyl, tetrazolyl, thiazolyl, thiadiazolyl, thienyl, triazinyl, triazolyl, cycloalkyl, cycloalkenyl,
heterocycloal&rrétRetetstyaniaieri Faseps pivhidmisn i sddociubebdvithrhenpene, heteroarene
or AlA; AiA is eycloalkane, yckhalkens, heterasyeloatkaneposdetesacysioatkene »wherein Al is

unsubstituted gr gubstigpted with, gne Qriwe.or three or ufé)ly ral r ‘ﬂé %%nde §Qgentl selected RI, ORI,
SRI, S(O)RI, SO2RI, C(0)RI, C(0)OR1. OC(O)RI, NI-IRI, (OR ) I\T) 1, &) ia-QI, C(0)N(R1)2,
C(0)NHOH, ClEIRIETORE T ByRHIERTORIP N (81 [ RIEEES) R SN HC ERORI NRICHO)OR |,
NRIC(0)NHR linN®RI @ G)NER 1)2 1d¢k G(0) il 2aNbGE(6) hikbéde NHE(QMNRT) 31 @ BINKHL2, SO2NHRI,
SO2N(R1)2, NKIS(HRE NHS@2R!1 DBEO2R TGN QDI 4(Q), 136 NQ2, N3, 011, F, Cl,
15 Br, I, CN, gE?S,CO Fﬁ@g%Fl% 3%]h2C531, %(géll., 3%gO)OAH, C(N)NI-12, C(N)NHRI, C(N)N(RI)2,
CNOH, CNOCHS3. oF COIORTRIs 'RY, B3, RY PR REEIAI 1258k keny! or
i - - . . . B . y M
cycloalkynyl; 13%-23fsnigustia Aidsuiikiqeisinfa ses ferrdaa dosithtienzend imteroatene or R2A; R2A is
20cycloalkaney. cytieaikeneshieteroay cinalkare: cheteosysionikepe; zandRigheigraaryl, which is
unfused g5 fusedifhhgnzene, dietelaarenaplRItuRSA S GYsalane, cysipglkene,
heterocycloalkane or heterocycloalkene;
Diabetes Metab, 237251 (1997)).
Stable isotope Iabeling of a drug can alter its physico-chemical properties such as pKa
and lipid solubility. These effects and alterations can affect the pharmacodynamic response
of the drug molecule if the isotopic ..f;_ubsl;imtion affects a region involved in a ligand-receptor
15 interaction. While some of the physical properties of a stable isotope-labeled molecule are
different from those of the unlabeled one, the chemical and biological properties are the
same, with one important exception: because of the increased mass of the heavy isotope, any
bond involving the heavy isotope and another atom will be stronger than the same bond
between the light isotope and that atom. Accordingly, the incorporation of an isotope at a site
20 of metabolism or enzymatic transformation will slow said reactions potentially altering the
pharmeokinetic profile or efficacy relative to the non-istopic compound.
Amides, Esters and Prodrugs '
Prodrugs are derivatives of an active drug destgned to ameliorate some identified,
undesirable physical or biological property. The physical properties are usually sohibility (too
25 much or not enough lipid or aqueous solubility) or stability related, while problematic
biological properties include too rapid metabolism or poor bicavailability which itself may be
related to a physicochernical property.
Prodrugs are usually prepared by: a) formation of ester, hemi esters, carbonate esters,
nitrate esters, amides, hydroxamic acids, carbamates, imines, Mannich bases, phosphates,
30 phosphate esters, and enamines of the active drug, b) functionalizing the drug with azo,
glycoside, peptide, and ether functional groups, ¢) use of arninals, hemi-aminals, polymers,
salts, complexes, phosphoramides, acetals, hemiacetals, and ketal forms of the drug. For

example, see Andrejus Korolkovas's, "Essentials of Medicinal Chemistry", John Wiley-
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R4 is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which s unfused or
fused with benggngdagierparene or R4A; RSA is cycloalkane, cycloalkene, 2o.hgigiosycloalkane or
heterocycloalkene; R5 is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with
one or two or three independently selected R6, NC(R6A)(R613), 122, OW, SR7, S(0)1211, S021217,
NI-1127, N(R2)2, C(0)122, C(0)NI-12, C(O)NFIRII, C(O)N(R7)2, NI-IC(0)W, NR7C(0)122, NIISO2R7,
NIIC(0)0R7, SOZNEED P SEANIRIPLSEN (R FRrNNC OYRKLE 238N e (D)NIBL $2iFk 30
NHC(0)CII(Clig)ddpkicer) G CirhdN b2 e 032 1- 1 (CI-13)NHC(0)CII(CH3)NHRI, OH, (0), C(0)0H, (0),
N3, CN, NH2, CF3,( L BF ituents: R6.is C2-C3-spiroalkyl, each of which is
unsubstituted or sué%{:ﬁ%%:e%%\?vgﬁ%ﬁ@(xggg %\1%49(%% % g%%“%ﬁ%é%é&%n%ﬁ §rr IE‘YIQ?I?&J NI1(CI-13) or
N(CH3)2; RERYIFIEE sreteseryantitrdetactad Lyrat skblgeindiewitn thetwiea which they are
attached, R6cebRami ntlirest cytrazsiidm-wPkhipyinolidinetiyt ongipgritepdaydmeaghnhaving one CH2
moiety unreplaged:er sepiaced with 0, C(0), CNOH, CNOCHS3; S, S(0), SO2 or NH; R7 is Rs, R9, Rl or
RI; R8 is phenyl, which is unfused or fused W'§tC eben ene, heteroarcne or RSA; RSA cycloalkane,
cycloalkene, heterocycloalkane or heterocycloalk'enef‘nf R9 is heteroaryl, which is unfused or fused
with benzene, heteroarene or RBA;(RBA is cycloalkane, cycldalkene, hetergcycloalkane or
heterocycloalkene; RBI is cycIogllgl@fﬂ,\@/c*lc%dkem!elt8 heterogyc Lo hetérocycloalkenyl each of
which is unfused or fused Wittlb? ene, heteroarene or RWA; RIOA is cycloalkane, cycloalkene,
heterocycloalkane or heterocyc%a ene: 1§ﬁmf§dﬁlkyl, alkenﬁ"tgf alkynyl, each of which is
unsubstituted or substitissednbithremedfrowowstiare efificepeitentlyisaletted R1BiNORI2, SR12,
S(0)R12,1502R1R o OWRE2: FADAL A QENREZ - QGIRIZ - NH 2 NURIZNRIZ)2, NFIC(O)R12,
NRlZC(O)Rl% rNHSé? 2R'2, NRI2S(0)2R12, NHC(0)OR12, NRI2C(0)ORI2, NHC(0)NI-12,
NI-IC(O)NHRlE,Hf\Iall’fl 0)N(R12)2, NRI2C(0)NHR12, NR12C(0)N(R12)2, C(0)NH2, C(O)NI-1R12,
C(0)N(R12)2, 20 C(0O)NHOH, C(0)NHOR12, C(0)RHS®2R12, C(0)NR12S02R12, SO2NH?2,
SO2NFIR12, SOZN(F’{@g)Z, C(0)1-1, C(0301-1, C(N)NH2e C(N)N1-1R12, C(N)N(1212)2, CNOH,
CNOCHS3, OH, (0), CN,IN3, N%QFE,_%%Z_%E&“QCE F2CE3, F, iBrp@iLqustituents; RIZ is
R13, R14, RI5 or RIGK QOR‘ ' @ R™ NH,

“INH;

@ NH, NH,

Another way to make amides from compounds of formula (1) is to heat carboxylic
13 acids and amines together.

. Scheme 3

0 heat O
pllop * BN®) —  r-Ll-ngy,

In Schemes 2 and 3 above, R-and-R’ are independently substrates of formuta (1), alkyl
ot hydrogen. ' ' _

20 Suitable groups for for A', L1, 7%, 7%, 71, 7%, and Zin compounds of Formula ()
are independently selected. The described embodiments of the preserit invention may be
com-bi.ned. Such combination is contemplated and within the scope of the present invention.
For example, it is contemplated that embodiments for any of Al LY ZIA, 72 7} 7% and 72
can be combined with embodiments-defined for any other of Al LL 714 Zz‘b‘, 7L 77 and 7.

25 One embodiment of this invention pertains to compounds or therapeutically
acceptable salis, prodrugs, metabolites, or salts of prodrugs thereof, which are useful ag

“inhibitors of anti-apoptotic Bel-2 proteins, the compounds having Formula ()
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R13 is phenyl, which is unfused or fused with benzene, heteroarene or RI3A; 13A is 25cycloalkane,
cycloalkene, heterocvielnalkane or heterocycloalkene; R14 is heterogryl Ug\ém%zl% Hnfused or fused
with benzene, heteroarene or R14A; R4A is cycloalkane, cycloalkene, heterocycloalkane or
heterocycloalkene; RI5 is cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene, each o
which is unfused or fused with benzene, heteroarene or Rim; RI5A is cycloalkane, 30 cycloalkene,
heterocycloalkane or heterocycloalkene; R164s glkyl, glkenyl or alkynyl; 7,1 is R26 or R27; Z2is .-,28,
79 R- or R30; ZIA and 72A are both al??genté; a,&tal‘gen together to form CH2, CH2CH2 o 2A; z12Ais
C6-alkylene having one or two CH, moieti&s bla&d 63/ NH, N(CH2), S, 5(0) or SO2; l,"isaR",
OR", SR", S(0)R37, S0O21237, C(0)R37, C(O)@R@?, OC(0)R37, OC(0)0OR37, NHR37, C(0)NH,
C(0)NR37, C(0O)NHOR37, C(0)NHSO2R37, SO2NH, 5 SO2NHR37, C(N)NH, C(N)NHR37; leis
phenylene which is unfused or fused with benzeri8.or hetemarene or R26A; R26A is cycloalkane,

cycloalkene, hﬁf&&@pycloalkane or hetemcycloalkene' R27 is heteroarylene, which is unfused or

fused with benzene Qr fo%rg 27A is cloa & cycl a{kene h?terocycloalkane or
V4]

heterocycloalkene 101Fq{2m is p éyno eﬁseﬂ |§O§ﬁ ﬁg{ }L?S) d Wlt qgerq%reane heteroarene or

wh
R28A; R2BA |§Vt3¢8]61aﬂ¥§ﬁ%‘1%&65}%3% ﬁ%%’é?ﬂ@%!éﬁ%.‘i‘?&é’ﬁ@ d’ryﬁ%lﬁéf%fé%?@éﬂﬂéﬁ%ﬂﬂ R79 is
heteroarylenetiadiichlys Giriysedaanfusedithchéniene wichtesdareneprnd1IBIAr R 29A is cycloalkane,

cycloalkene, %@5@;&9&9@%@%@5&1@%&%@@&%@ged with RAASCYEloalisyienecycloalkenylene,
heterocycloalké/ r heterogg{clo ken&/ 15each of which_js unfuscd or fused with benzene,
ﬁ’gﬂa% q} (,ydodikdne or heterocycloalkene;

=13
heteroarene or %ﬁ\yls Cycloalkane,

whierein A’ is unsubstituted or substituted with one or two or three or four or five
10 independently selected R', OR', SR, S(OIR, SO-R!, C(OR!, CCOYOR!, OC(OIR}, NHR',
NR"), CNJC(OIR', C(OINHR', CCOIN(R "), C(O)NHOH, C(O)NHOR', C{OINHSOR',
NHC(O)R', NR'C(O)R!, NHC(Q)OR!, NRIC(O)OR!, NR'C(O)NHR!, NR'C(OIN(RY),,
NHC(O)NH,, NHC(O)NHR', NHC(OIN(R"),, SO;NH,, SO,NHR', SO:N(RY),, NHS(OIR!,
NHSO:;R', NR'SO;R', NHSO,NHR', N(CH3)SO;N(CH:)R', (0), NH;, NOs, N3, OH, F, Cl,
15 Br, I, CN, CPF;, OCFs, CF:CFs, OCF;CFs, C(O), C(O)OH, CONINH,, C(N)NHR ',
CONINR "), CNOH, CNOCHs, C(O)NH; or C(O)OR™,;

R'is R%, R’ R* or R”;

R™ is cycloalkyl, cycloalkenyl or cycloalkynyl;

R? is phenyl, which is unfused or fused with benzene, heteroarene or R*; R* is

20 cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;

R is hetercaryl, which is unfused or fused with benzene, heteroarene or R3A; R* is
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;

R'is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which
is unfused or fused with benzene, heteroarene or R**; R* is cycloalkane, cycloalkene,

25  heterocycloalkane or heterocycloalkene;

R’ is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with one
or two or three 1ndepend¢ntly selected R®, NCR®YR®™), R, OR, SR”, S(OR’, SOR,
NHR', N(R");, C(O)R’, C(O)NI, C(OINHR', C(OYNR "), NHC(O)R”, NR'C(O)R,
NHSO,R’, NHC(O)OR', SO,NH;, SO,NHR', SO;N(R"),. NHC(O)NH,, NHC(O)NHR,

30 NHC(OYCH(CH3;)NHC(O)CH(CH3INH,, NHC(OYCH{CH;)NHC(O)CH(CH;)NHR', OH,
'.(O'), C(O)YOH, (O), Ns, CN, NH», CF3, CF,CFs, F, Cl, Br or I substituents;
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cycloalkene, heterocycloalkane or heterocycloalkene; R" is a bond or R"A; R37A is alkylene,

alkenylene, oralkynylene, each of which is unsubstituted or substituted Wﬁt}gg 8 O5LWR or three
independently selected R37B, OR3718, 5R37B, S(0)R3773, nO SO2R378, (%)RB 13, C(0)0OR37?B,

OC(0)R37B, OC(0)0R3", N1-12, NHR3713, N(R78)2, NHC(0)R37". NR37BC(0)R37B, NIIS(0)2R378,
NR37BS(0)2R37B, NHC(0)0R378 , NR37BC(0)0R37B, NHC(0)N1-12, NI1C(0)N111137B,
NHC(0)N(R37152, RREZBG(Q)NHRBZR): NRBKBG@N(RBTR)E, G0Nk, vT{ONIMRIPL3,
SOIIRITE SO, AL Dot G CNI9FIREE. CININ(R378)2, CNOH
CNOCHS3, OH, (0), Qfﬁ%ﬁf&?é‘?@ﬁ%@,Séoffﬁﬁ,a%‘%ﬁrzt‘fﬁé?el‘—?}“’&%@%‘rol%ﬁ i“’s‘%"i‘gﬁeg‘ﬁ‘is; R37B is
alkyl, alkeny!, HeyeflIRphenyl, heteroaryl, cycloalkyl, cycloalkenyl, heterocycloalkyl, or
heterocyctoalkenyl; Z23iiaR38-Ryio£RAIBOR3IB i pdieny] whiskriissunfusachesfusedawith benzene,

heteroarene QR RERAS PYcloalkancnereloalinchiaigerclealiang o digrocycloalkene,
R39 is heteroaryl, which is unfysed gr fused with benzene, heteroarene or R39A R39A is cycloalkane,

cycloalkene, heteroRytiBalRare &F Fieterocycloalkene; R4 is cycloalkyl, cycloalkenyl, heterocycloalkyl,
or heterocycloalkeriy! iestehybfwhieich isfurflsddsot fibddnwith. berpene; frdtérddifene or R4A; R4A is

cycloalkane, gyelaalkeneydairipcyeciasikangrarhetaieryciealikene; wherein the moieties represented
by RRun ybstitute%or %upstitufedh.ghe. 5if %Z%A a}nd gZ re a_bsgnt or furthﬁgAu substituted or further
. S X s unlude S i zghe, Relefoar R - -
substltutgd (i.e., if IAENd 22, A:[lse,lgs oH)LEE 10,rs%"§e,w Qb%?ﬁffﬁe pletoTene or S
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
R is cycloalkyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl each of which

is unfused or fused with benzene, heteroarene or R'04; R1%

is cycloalkane, cycloalkene,
heierocycloalkane or heterocycloalkene;

15 R is alkyl, alkenyl or alkynyl, each of which is unsubstituted or substituted with one
or two or three independently selected R, OR2, SRY, S(OIRY, SO.RY, C(OIRY,
C{OYORY, OC(O)R™, OC(0)ORY, NIE, NHR', N(R"™),, NHC(O)R™, NR*C(O)R",
NHS(O)R™, NR*§(0),R"”, NHC(OYOR", NR”C(O)OR'?, NHC(O)NH,, NHC(O)NHR'?,
NHC(O)N(R %), NR™*C(OINHR ", NRPCOINR ), C(OINH,, C(ONHR"?, CIOINR ),

20 C(O)NHOH, C(O)NHOR ", C(OINHSOR %, C(O)NR'*SO,R", SO,NH,, SO;NHR ",
SO:N(R ™), C(O)H, C(OYOH, C(N)NH,, C(N)NHR ', C(N)N(R '), CNCH, CNOCH3, OH,
(0), CN, N3, NO,, CF;, CFCT, OCFg, OCT,CF;, F, CI, Br or I substituents:

RZis RB, RM, RY or R]é;

RY is phenyl, which is unfused or fused with benzene, heteroarene or R™%; R is
25  cycloalkane, cycloalkene, heterocycloalkane-or heterocycloalkene;
R™is heteroaryl, which is unfused or fused with benzene, heteroarene or R™5: R¥ g
~ cycioalkane, Cy.{:l():ﬁk&ﬁe, heterocycloalkane or hetcrocycloalkene; |
R" is cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene, each of

I3A .

which is unfused or fused with benzene, heteroarene or RISA; R is cycloalkane,

30 Cyclealkené: hcwiﬁroc ycloalkane or heterocycloalkene;
R is alkyl, alkenyl or alkynyi;
7! is R*® or RZ?;
77 is R® R” or R,

7 and 72 are both absent or are taken together to form CH,, CH,CH, or 73,
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are present) with one or more R4l. ORC(0)0R41, OC(0)R41, OC(0)0OR41, NI42, NHR4I, N(R4l)2,
NI-IC(0)e, N1 (;Ca 41, NHS(0)2R41, NR4IS(0)2R41, NHC(0)ORA41, WV\&
NI-1C(0)N1-1§6‘%\|%| %%Nﬁllﬂ, NHC(0)N(R41)2, Ne C(0)N1-11241, N&?f 3 21?1%2 C(O)NII2,
C(0)NH12.41, C(0)N(R41)2, 10 C(0)NHOH, C(0)NHORA41, C(0)NIIS02R4I, C(0)NR4IS02R41,
S02N112, SO2NIIR4l, SO2N(R41)2, C(0)H, C(0)OH, C(N)N112, C(N)NIIR4I, C(N)N(R4I)2, CNOIL

CNOCII3, OH, (0), R, NG;-NQRyDASHGRL GF 3; ®CEB; BOFRE FPldedly BRONTBulStituents; R41 is
R42, R43, R4g s phenyl, which is unfused or fused with benzene, heteroarene or R42A; R42A is

15cycloalkane, cyclfﬁlkeﬁg, Bﬁger ché?@lgg%%)%%he (e %%Xé(tsgs: ene, 1243 is heteroaryl, which is

unfused or fused with Dénzene, hétero 3 cldé?%%)é{,‘ cycloalkene,

heterocycloalkHEORNeEIBEY EIGAKEHE ORER I CARYTHER o BIE NS Bt ErsByiSidallcyl, or
heterocychoallgenyiréacimoihwhickisiiifused or fused with benzene, heteroarene or R44A,;

Racycloalkane, ZOCXE'%%&%9%@%%?&%%%?%5%%5% hefaragysioal er;‘-%}ene oﬁfﬁﬁﬂi%za“‘y" alkenyl or

alkynyl, each of which is'unsubstituted or substituted with one or two independently selected R46,
OR46, SR46, S RIS S &y RS (5RAB CEH5IBRAECEeNIRIEIOC(0)0R46, N112, NIIR46,

N(R46)2, INHC(0)R&6 | NIRASE{BIR 46 dN S{D)RR 46{NRABB ) 2RAG, INEICO)OR4E NR46C(0)OR46,
CONHRAE, CONGRAS B e S Rt S A b= T RAo)s, GO

46, C(0)NR46SO02R 6,isé’éeé‘é?ﬁz‘:"%%éi\ﬁ?@ﬁfgOé%sfﬁtfa{%?ﬁfe&‘f((ﬁ?ﬁrﬁ%%ﬁ ReNfN1E2, C(N)N14R46,
C(N)N(R46)2 seNdmondrekes; meropyodiinns inazydre®F2CF3, OCF3, OCF2CF3, F, Cl, Br or
1 substituents; R46_R%9adhﬁy:lerakkﬁaﬂ,ﬂ@nyhnﬁéﬁﬁﬂ&@ﬁm&naaﬁéﬂhemmmi@ phefyd, which is

unfused or fused with. penzeng, JGie! @5@{3%&&%%%& MZ{%\-&%;(‘E%%EQ%?”G’ cycloalkene,

heterocycloallcane og{]heteroc%cloa ene; is heteroaryl, which is unfused or fused with

Ik
benzene, hetemarefe BFRABRYIRIAYE A ateaheepaioalkdms hatsrooyioknedsacor
heterocyéfoalkemey whiclRe8nfssey oldadiylyidybloalie hyikvatecac ReiOKY jsanvtietdeacycloalkenyl, each of

which is unfusedqrisad withhemzane, heteroamnener R49A; R49A is cycloalkane, cycloalkene,
heterocycloalkane quhigtb{aggg&/&!%alkene; .

R s alkylene, alkenylene, or alkynylene, each of which is unsubstituted or
substituted with one or two or three independently selected R*™®, ORY®, SR7B, S(O)R”B,
20 SOR™™, CORT®, C(OIOR™®, OCOIR™®, OC(OHOR™™, NH,, NHR™, NR™™),,
NHC(OR™®, NR7PC(O)R™™, NHS(0),R*™, NR**$(0),R*"®, NHC(O)OR™™,
NR¥EC(O)OR™E, NHC(OINE,, NHC(O)NHR®™, NHC(OINR™™),, NR¥PC(0)NHR™®,
NRPC(OINR™),, CIOINH;, C(O)NHR™, CLOINR™™),, C(O)NHOH, C(OINITOR™,
 CCOYNHSO:R™®, C(O)NR7ESO.R™™®, SO,NH,, SO;NHRY™, SONR™®),, COOMH,
25 C(O)OH, C(NINHz, CIN)NHR™, CON)N(R™™),, CNOH, CNOCH3, OH, (0), CN, N3, NO3,
Cls, CE,.CFy, OCFy, OCF,CFs, F, C1, Br or [ substituents;
R s alkyl, alkenyl, alkynyl, phenyl, heteroaryt, cycloalkyl, cycloalkenyl,
heterocycloalkyl, or heterocycloalkenyl; .
7% is R® R¥ or RY,
30 'R™ is phenyl, which is unfused or fused with benzene, heteroarene or R¥®*; R is
cycloalkane, cycloalkene, heterocycloalkane or heterocyéloalkene; |
R*¥is heteroaryl, which i unfused or fused with benzene, heteroarene or _R39A; R¥®4 s

cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
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the moieties represented by R42, R43, R44, R47, R48, and R49 are independently Sunsubstituted or
substituted with ope armare independently selected RS0, OR50, SR50 , S(MR530,592R50, C(0)125,
C(0)OR50, OC(0)R50, OC(0)OR50, NH2, NHR50, N(R50)2, NHC(0)R50, NR50C(0)R50,
N1-1S(0)2R50, NR50S(0)2R50, NHC(0)OR50, NR5C(0)0125, NI-1C(0)NH,, NHC(0)NHR50.
NHC(0)N(R50)2, NR50C(0)NI-IR50, NR50C(0)N(R50)2, C(0)N1142, C(0)NHR50, C(0)N(R50)2,
C(0)NHOH, C(0)NHOR56IGBYNILBORRFO O Q(BINREOIORIRTSISORNI E25SO2NIIR59,

SO2ZN(R59)2 ik D b3 el In AN N HBD A NIN(RBO) 26, GRH CNOCHS, OH, (0), CN,

N3, NO2, CF3, F%?F . OCF CF2CF3, F, Cl prorl substituents; R" is R51, R52, R53 or R54;
. Yelpalkene, oatkene
R51 is phenyﬁ whic

18 Unfus C'Ogrk usec Wﬁﬁ%‘:en ene, heteroarene or R51A; R51A is 15cycloalkane,
cycloalkene, heterotyeidatinreigichemrseird dakentd R megmssbpdnssd aribiiRien (sunfused or fused
with benzeneiftrteraaréne assRb2d iRbaAisbytioa kanehaycloalkeds, deterdaycoalkane or
heterocycloalglg(?%sem) RRS J&eq;{%llgﬁllﬁyi; éﬁﬁ',%ﬁé“?ﬁcﬂbﬁ‘@t?@ﬁy?@g@& @E&g@mcycloalkenyl, each of

which is unfused or fused with penzene, heteroarene or R cloalkape, 20 cycloalkene,

a wi . 2R RO3A 1§ ¢
heterocycloangﬁ@%r ’h%%é%@%}clolgmeﬁg, RMI,)&I%WP&]? a’ll?’%y‘ﬁ(%&?ch g}[\%fﬁ%ﬁ is unsubstituted or
substituted witk 0@ bR twSHF iR ik peiteRtly b e RBECREBRER55, S(0)R55, SO2R55,
C(O%I(?OS)SZ, C(Oiﬁﬁ’é@n\@%@)Rﬁﬁ(ﬁ@g\(ﬁ)@?ﬁﬁ?W@I(M‘Bf;ﬁob\l(i%5ébé(ymii@(@lﬁ§(§§gg)ﬁ55C(0)§55,
NH 55, (W \ 5841 = I NIIR55, 25
NHOONIRSSS N s SR N Re s Ch s PRt e o Rss.
C(O)NTrIOH, &8YNHBREZHC{OMNE 62K, EMNIRS'S62eNEO NI IEEPRHREELSO2N(R55)2,
C(0)H, C(0)0KCIN) N3 823, CIN) NHERE50QUNJ(RES) 2, CNDH | GNOGHS; OH, (0), CN, N3, NO2, CF3,
CF2CF3, OCF3, Ogk2GF8{12,El, Brsor | substituents; R55 is alkyl, alkenyl, alkynyl, phenyl,
heteroaryl, cycloalkyl, cycloalkenyl 30heterocycloalkyl, or heterocycloa%(%g%h »Wherein each

foregoing cyclic mo oy iR e RN ASh IR GHSUBRHLTEE, RIRHS: tiatiiet sBbstituted or further
substitutédl withe borlsaot. mole redepelstentlyBehectd REFCIORBT: SR, S(0)R57, SO2R57, C(0)R57,
C(0)OR57, OC(0)RRP, iOGARMARE nddtHs, N DA, iNER R N N ()RS e NREFE{RRGY, NHS(0)2R57,
NR57S(0)2R57 '\JJ'CQQZO% . gﬁgsﬁgtéo%o%? yﬁ-l%@%ﬁkQNHC(O)NHRSZ NHC(0)N(R57)2,
NR57C(0)NHRS 7 NS 7 (GINI(RE 7)2, COJNHZ, C{OINHRS 7, CON(R57)2, C(O)NHOH,
C(0)NHORS57, C(0)RIHSey2Rai L YOS Srores 7 I SENE A% SR NIRETSSEN (R57)2, C(0)I-1,
C(0)01-1, C(NYhH2; GIMINHRE GINYN(RE. H2erCiNGHy ENOCT 18¢:@bK), CN, N3, NO2, CF3,
SCF2C158, QGhRnlHeRdydoaficknBE- Ot SERSIHMENS, R57 is RS8, R58, € or R61;
R* s alkyl, alkeny! or alkynyl, each of which is unsubstituted or substituted with one
or two independently selected R*, OR™, SR S(OR™, SO-;"R%, C(O)R‘"’, C(O)()R%,
OCOIR®, OC(OYOR™, NI, NHR, N(R*),, NHC(OR*, NR¥CIOR*, NHS(O),R*,
NR™S(0),R", NHC(OYOR™, NR*C(O)OR™, NHC(O)NH,, NHC{O)NHR™,
25 NHC(ON®R*Y,, NR*®C(O)NHR*, NR*CO)NR™),, C(OINH,, COWHR™, CLOINRY),,
C(O)NHOH, C(O)YNHOR™, C{OINHSO,R*, C(ONR¥SO,R*, SO,NH,, SO,NHR™,
SOLN(R ), C(OYH, C(OYOH, C{ININH,, C(NINEHR*, CON)N(R*),, CNOH, CNOCH;, OH,
(0), CN, N3, NO,, CF3, CF,CFs, OCF;, OCFyCFs, ¥, C1, Br or | substituents;
R* is alkyl, alkenyl, alkynyl, R¥, R*® or R¥;
30 RV is phenyl, which is unfused or fused with benzene, heteroarene or R4 RV 45
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
R®%is heteroaryl, which is unfused or fused with benzene, heteroarene or RHA RH8A 4g

cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
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R58 is phenyl, which is unfused or fused with benzene, heteroarene or R58A' RA is cycloalkane,

cycloalkene, Q%e{&%gggﬁlkane or heterocycloalkene; R58 is hetel;‘gﬁ;[}g Mqﬂ&gﬂ I8 unfused or

fused with benzene, heteroarene or R59A; R59A is 10cycloalkane, cycloalkene, heterocycloalkane or
heterocycloalkene; R68 is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of
which is unfused or fused with benzene, heteroarene or R6A; K'660A is cycloalkane, cycloalkene,

heterocycloalkane &*HeterbelioloatkienigerRl, isatkyl:latlenyl bradkynyhieagheahvwlich is unsubstituted

or substituted.With QngrksuQk ek thFes-independently: relecied RE2iARER, SR", s('62, s02R62,
(20R62, C(0)OR62 oc: R62, Of% )OR62, NH R62, N(R62)2, NHC(0)R62, NR62C(0)R62,

NIIS(0)2R62, N& 3(15?5‘? RIS ”‘eﬁﬁ%‘ﬁ%% 62 NH (O)NH2, NIIC(O)NIIR62,
NHC(0)N(R62)2,6 NRECEINHRE2 NN E RN Haredidynmre?, C(0)N(R62)2,
C(0)NHOB!, G{@)MHQRG2 sHHINISOR Ric @(@MR@@;&Q@R@ZeI&Q&NﬂZ}SOQNPIRw SO2N(R62)2,

C(OH, C(O)O@%&&N)W@Q@NM%qg)&gm)&(@%mog PG . CN, N3, NO2, CF3,

CF2CF3, OCF OCFg Br.or | substituents; 6% 1265 or 66 R3 is phenyl,
which is unfu?gg‘g? ﬁlsé\&zwﬁﬁjﬁ%nigﬁ%(%erggre%@éf R%@&@?R S &%Icﬁ@% 'cycloalkene,
heterocycloalmmémwﬂetﬁrw@r@am&ﬁ@imaﬁfso,h@é%@wxmﬂlmﬁamfugeamr fused with benzene,

heteroarene qf RjRif, |@<gm1@@1k@r@@)mga@@5\q,lbﬁt@@§m@ﬁm%Qﬁtﬁ;g{@cycloalkene R65 is
cycloalkyl cyg@%ﬁm% Q]qtzsr% ﬁ %yﬁ %L@[ﬁ Sﬁﬁﬂr is unfuse,d or fused with
enzene eteroarenég of (e % c)y dalkane or
heterocycloalwlgﬁh%l\amﬁ él@@ﬂ Wﬁéhwibéf% GfahicHis @Fﬁs@ﬁ&ﬁu@@f’@r substituted with
one or two or(thnaeﬂndepeﬂdeﬂtbﬁmteated R67 OR", Se, S(0)R67, SO2R67, C(0)R67,
R¥is R™, R?, R¥ or R™,
! is phenyl, which is unfused or fused with henzene, heteroarene or R™*; R4 is
15 cycloalkane, cycloalkene, heterocycloalkane or heterocycioalkene;
R* is heteroaryl, whieh is unfused or fused with benzene, heteroarene or R4 R s
cycloatkane, cycloalkene, hetero:,ydoaikdne or heterocydoa]kene
R¥is cycloalkyl, cycloalkenyl, heterocycloalkyl, or heterocycloalkenyt, each of

which s unfused or fused with benzene, heteroarene or R53A R4

is cycloalkane,
20  cycloalkene, heterocycloalkane or heterocycloalkene;

R™is alkyl, alkenyl or alkynyl, each of which 15 unsubstituted or substituted with one
or two or three independently selected R¥, OR™, SR®, S(O)R™, SO,R™, C{OR™,
C{OIOR™, OC(ORT, OC(OYOR™, NH,, NHR™, N(R™;, NHC(O)RY, NR¥PC(OIR,
NHS(0),R™, NR®S(0),R%, NHC(O)OR™, NR¥C(0)OR™, NHC(O)NHa, NHC(O)NHR™,

25 NHC(O)N(R™),, NR™C(O)NHR™, NRPC(O)N(R™),, C{O)NH;, C(OINHR™, C(O)N(R™),,
C(OINHOH,; C(OINHOR, C(OINHSO,R, CLOINRFSO,RY, SO,NH,, SO,NHR™,
SON(R™),, CLOM, CCOYOH, CININH,, CININHRY, CONIN(R™),, CNOH, CNOCH3, OH,
(O), CN, N3, NOy, CF3, CF2CFs, OCFs, OCFE,CFs, F, C1, Br or | substituents;

R™ is alkyl, alkenyl, alkynyl, phenyl, i}etemaryi eyeloalkyl, cycloalkenyl,

30 heterocycloalkyl, or hetemcydoalkenyl

wherein each foregoing cyclic moiety is independently unsubstitated, further
unsubstituted, substituted or further substituted with one or more independently selected RS-",
OR™, SR”, S(OR”, SOR™, CLOIR™, C(OYOR™, OCIO)R™, OC(O)OR™, NH,, NHR”,
N(RY),, NHC(OIR”, NR¥C(O)RY, NHS(O),RY, NRYS(0),R™, NHC(O)ORY,
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C(0)OR67, OC(0)R67, OC(0)0R67, NH2, NHR67, N(R67)2, NFIC(0)R67, NR67C(0)R67, NHS(0)2R67,
NR67S(0)2R 67, NR67C(0)0R67, NHC(0)NH2, NHC(O)N (R67)2,
NR67C(0)NH &g*ﬁég&ﬁé{(O)N(Rm)Z, C(0)N1-12, C(O)NIIR67, C(O)N(R6 @%&ﬁ?ﬁ H,
C(0)NHORG67, C(0)N1-1S02R67, C(0O)NR67S02R67, SO2NH2, SO2NFIR67, SO2N(1267)2, C(O)H,
C(0)0H, C(N)NH2, C(N)NH1267, C(N)N(1267)2, CNOH, CNOCHS3, OH, (0), CN, N3, NO2, CF3,
CF2CF3, OCF® OCF2C K 3 ON By, SHICsODiRIe NS¢ REV(S alkyR “AikenyHralkynyl, phenyl, heteroaryl,
cycloalkyl, cyslalkenyirShetataayelaaklor hatamacyciatkeniiog, ReHnRER:7R64, -655 wherein the
moieties repr R ; A sybstituted o stit ith one or more
independentlﬁ%%%&e%@Gﬁ@%@ 53@%&3% 68?%@8%@%&8@?%&(0)R68,
OC(0)0R68, NIAONNHABEIHREEMNRA B (0)88 CNRESCIIREE INHS(0Y2REE; NR68S(0)2R8S,
N14C(0)05268;INRE]Z Q) 0ORBR:F,FNILI6(6) NdARitNhtS (0)NIIR68, NHC(0)N(12.68)2,
N1268C(0)NIIR68, NRESE(Q)N(ERE8)2, C(0)NI142, C(0)NIIR68, C(0)N(R68)2, C(0)NHOH,
C(0)NHOR®68, C(0)NJJISO2R68, C(0O)NR68S02R68, SO2NH2, SO2NFIR68, SO2N(R68)2, C(0)H,
C(0)0H, C(N)N142, B(RHRIARssMe N s e vl rerercies et @R CNRN3SNO2, CF3,
CF2CF3, OCFEg;@&E2 CEBake €l hBeroryt balistiiveisrdbRG8isc1269, R70, R71 or R77, R89 is
phelnyll,kwhichhistunmefdlgéraag@,dmém?ip@m@a%fkh@s@mr@agg%hﬁig&&@@l%ﬁﬁ_&ﬁh@wsﬁlfkang o
cycloalkene, heterocycloalkane or heterocycloalkene, ~ R7 .is heteroaryl, which is unfused or fuse
with benezl'@znef: %Cgf%%((%éer’éﬁ(éﬁgfkﬁl?ﬂ?&r%%Cg%%{(ﬁsnec%ﬂ%tgmcgﬁgﬁ 1(1:{3?7r(1:?0alkene, heterocycloalkane or
heterocycloalkene; BORTIcleyblsxtiepikeydlbeitieasisyloHeterdryersamsalmik e efsieikeny, each of
which is unfuseahakdisetlsedthhenzene hbeterearene®dt RTLA:RIAlscyslaalkang, cycloalkene,

heterocycloalkgng El@ﬁ?&?ﬁ@@’ﬁé&ﬂl@ﬂ&i}c@e-R72 is alkyl, alkenyl, or alkenyl, each of which is
unsubstituted or substituted with oné or two or three independently selected R73, OR73. SR73,

S(0)R73, S02R73, E(0fRH. Jherd) TR O (0) R 753G E gyl ey iR 74MNR 77) 2,
NHC(0)R?3, NR73G(0)R 7BleNp B0y 2R¥Z; MR 7GR0 RE 7B ONTCH0)BR A3 ONIR73C(0)OR73,
NILC(O)NIL2, NBB(@NIRTR NI EONCRIA) AMNRT IGONKIRTB)NRERE(OINR73)2, C(ONH2,
C(O)NHR73, %@%() &3 % i ?%%Iﬂ &é(% ﬁﬁ%@lﬁé , Gl % P2R73, SO2NH2,
SO2NI4R73, SOZN(R73)2, C{0)11, ¢ Y , C(N)NI-IZ,"C(N) , C(R)N , CNOH, CNOCII3,
OH, 30(0), CNUNBONE )OS, GEPEES . ORI (O 2 FE R IBI CBVYFRsubsithghts,  R77 is alkyl,
alkenyl, alkengtcpkeoyl, tretenaaryt, cycinalkghrEy clopiketivt) REts0oylopdkyr heterocycloalkenyl;
and  the “Wzﬂﬁ?ﬁ%@ﬁf‘%ﬁ@)% R Naﬁzbﬁﬁ%ﬁgi‘%t%ﬁ OngYEglikied with one or
more mdependent% selected NI42, C(0)NH2, C(0)NHOH, SO2NH2, C143. CF2CF3, C(0)H,
(), CN, Ns, NO,, CF,, CFCE;, OCFs, OCFCFs, F, CL, Br or | substituents;
R%is R®, R*, R® or R%;
R is phenyl, which is unfused or fused with benzene, héteroarene or R®A; R%A
cycloalkane, cycloalkene, heterocycloalkane or heterocycloalkene;
25 R* is hetercaryl, which is unfused or fused with benzene, heteroarene or R®*; R®* is
cycloalkane, cycioalkéne, heterocycloalkane or heterocycloatkene;
R is cycloalkyl, eycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which
is unfused or fused with benzene, heteroarene or R®%; R®4 is cycloalkane, cycloalkene,
heterocycloalkane or heterocycloalkene;
30 R% is alkyl, alkenyl, or alkenyl, each of which is unsubstituted or substifuted with one
or two or three independently selected Rm, ORm, SRm, SIORY, SO,RY. C(O)Rm,
CIOORY, OCIORY, OCOHYORY, NH,, NHRY, NR”);, NHC(O)RY, NRYC(OIRY,
NHS(0),RY, NRYS(0)RY, NHC(O)ORY, NRYC(0)OR®, NHC(O)NH,, NHC(O)NHRY,
NHC(ONR ), NRYC(O)NHRY, NRYC(OINR®),, C(OINH,, C(OINHRY, CCON(RY ),
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C(0)011, C(N)N112, OH, (0), CN, N3, NO2, CF3, CF2CF3, OCF3, OCF2CF3, F, CI, Bror |
substituents. Ip anathgr gmbodiment of Formula (1), Al'is fury!, imidazolyl ispthiggelylsisoxazolyl,
pyrazolyl, pyrrolyl, thiazolyl, 5thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or heterocycloalkenyl;
each of which is unfused or fused with benzene, heteroarene or AlA; A1A is heterocycloalkene;
wherein Al is unsubstituted or substituted with one or two or three or four or five independently

selected RI, CROND@JORO)NHRS NRINHORICOIRREIORBRDNRCSORERNRIC(O)RI, (0), NO2, 'F

Cl, Br, I, C173;01QRFIS, 125 RS RI1QCBRONRY {Soham, &&}adkéigraatvﬁ Rédshetergcycloalkyl;

R5 is alkyl, or }kg&y& gg)ﬁ B‘égﬁs ﬁglgukﬁ&é%%d 18! Stll.l; d R7 SR? N(R7)2, 15NFIC(0)R7, F,
'R77s”

Cl, Brorl sub tuernits heny is' eteroaryl Rl is heterocycloalkyl,
20R11 is alkyl; ZI isRR26:1p kpeg aliprglaptesyh W)ngﬁhéﬂyf@ﬁ’é cycloalkenyl,

5 heterocycloalkyl or heterocycloalkenyl;
wherein the moieties represenied by R® 8, ng, R(’O, R63, R&, RSS, and RY are
unsubstituted or substituted with one or more independently selected R%, OR®™, SR,
SCOR®, SOR®, CLORE, C(OIOR®, OCOR®, OCOYOR®, NH;, NHR®, N(R®),,
NHC(O)R®, NRPCOIRS, NHS(0),R®, NR%S8(0),R¥, NHC(O)OR®, NREC(O)OR,
10 NHC(O)NHz, NHC(O)NHR®, NHC(O)N(R®),, NR¥C(O)NHR®, NR¥C(ONR™),,
C(O)NH,, C(OINHR®, C(O)N(R®),, C(O)NHOH, C{OINHOR®, C(OINHSO,R®,
C(O)NR®S0,R®, SO,NH,, SO;NHR®, SO;N(R®),, C(OMH, C(OYOH, C{N)INH,,
CNINHR®, CONN(R®®),, CNOH, CNOCH3, OH, (0), CN, N3, NO,, CF3, CF,CF3, OCF;,
OCF,CF,, F, Cl, Br or 1 substituents;
15 R¥®isR® R R or R™;
R® is phenyl, which is unfused or fused with benzene, heteroarene or R®4 R®4 g5
cycloa}kane cycloalkene, heterocycloalkane or heterocycloatkene;

T0A . 13704 ©
AR s

Ris heteroaryl, which is unfused or fused with benzene, hetercarene or R
eycloalkane, cycloalkene, heterocycloalkane or heterccycloalkene;
20 R™ is cycloalkyl, cycloalkenyl, heterocycloalkyl or heterocycloalkenyl, each of which

. . TIA, pT1A
is unfused or fused with benzene, heterocarenc or R’ R

is cycloalkane, cycloalkene,
heterocycloalkane or heterocycloaikene;

R™is alkyl, alkenyl, or alkenyl, each of which is unsubstituted or substituted with one
~or two or three independently selected R”, OR”, SR”, S(O)RTB, SO,R"™, C(O)RTE,

25 CIOOR™, OCORT, OC(O)OR™, NH,, NHR”, N(R™);, NHC(O)R”, NR”C(O)R™,
NHS(0):R”, NR™S(0),R"™, NHC(O)OR™, NR™C(0)OR”, NHC(O)NH,, NHC(O)NHR”,
NHC(O)N(R);, NR”C(O)NHR”, NRPC(O)NR o, C(O)NH,, CCOINHR ™, C(OINR™),,
C(O)NHOH, C(O)NHOR"™, C(O)NHSO:R”, C{O)NRSO,R"™, SO;NH,, SO:NHR,
SO,NR™),, C(OMH, C(OIOH, C(NINH,, C(NINHR”, CONINR™),, CNOI, CNOCH3, OH,

30 (O}, CN, N3, NOy, CFa, CFCFs, OCT;, OCF,CF;, F, C1, Br or I substituents;

R" is alkyl, alkenyl, alkenyl, phenyl, heteroarvl, cycloalkyl, cycloalkenyl,
heterocycloatkyl, or heterocycloatkenyl; and

the moieties represented by R¥ R™, and R" are unsubstituted or substituted with one

or more independently selected NHa,, C(O)NH,, C{OINHOH, SO:NH;, CF;, CHCF;, C(OMH,
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25R39 is heterocycloalkylene; R" is R37A; R37A is alkylene, or alkenylene, each of which is

unsubstituted &E)%R]zmﬂ;d with R378 R378 is phenyl; 30Z3 is R38, or 1242;:R38npkenyl; R49 is
cycloalkyl, or cycloalkenyl; wherein the moieties represented by R26 and R27 are unsubstituted or

substituted with OR41; R4;is R42, or R43; phenyl, which is unfused or fused with heteroarene; R43 is
heteroaryl, which is unfused or fused with heteroarene; wherein each foregoing cyclic moiety is
independenthC(insikbstithiteid:. foikHen, S dubstiaridd, Stiostit(ield . sidtirtiersUbdtitetéd with one or more
independently;selgetgd R57, OR57, C(0)OR57, F, CI, Br or | substituents; R57 is R58, or R6l; R58 is
phenyl; R6l is alkyl; and ‘iliOWh rein the moiet e%ﬂepresented by R58, are unsubstituted or subs wed

with one or In another em o iment o] ormu
Al is furyl, imidazolyl, isothiazolyl, isoxazolyl, pyrazolyl, pyrrolyl, thiazolyl,
5 thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or heterocycloaikenyl; each of which is
unfused or fused with benzene, heteroarene or A : A s heterocycloalkene;
wherein A’ is unsubstituted or substituted with one or two ar three or four or five
independently selected R', OR, C(OYOR', NHR', N(R'},, C(N)C(O)R‘ C(O)NHR',
NHC(OIR', NR'C(OR, (0), NOy, F, CL, Br, I, CFs;
0 - R'isR R, R or R
R? is phenyl;
R is heteroaryl;
R*is heterocycloalkyl;
R’ is alkyl, or alkenyl, each of which is unsubstituted or substituted R’ SR, N(RT)Z,
15 NHC@O)R', F, C1, Bror I substituents;
R’is R® R®, RCor R,
R% is phenyl;
R is heteroéryl;
R¥is heterocycloalkyl;
20 R is alkyl;
2" is R*;
7*is RY;
L'isarRY:
R* is phenylene;
25 R is heterocycloalkylene;
RY is RV

R s alkylene, or alkenylene, each of which is unsubstituted or substitated with

R is phenyl;
30 72 is R® or RY:
R* is phenyl;
R* is cycloalkyl, or cycloalkenyl;

wherein the moieties represented by R” and R? are unsubstituted or substituted with -
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more independently selected F, Cl, Br or | substituents. In one embodiment of Formula (1), A' is
furyl, iinidazolyx!, SEHE@EPM isoxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thi ';q;% ienyl, triazolyl,
heterocycloalky},)lor" eter4c)cycloalkenyl; each of which is unfused or fusaelgJI wi Xﬁéﬁgle%é, heteroarene
or A1A; and 15AIA is hetcrocycloalkene. In another embodiment of Formula (1), Al is fury!. In another
embodiment of Formula (1), Al is imidazolyl. In another embodiment of Formula (1), Al is isothiazolyl. In
another embodimert*bis ROtrmukd' (1), Al is isoxazolyl. In another embodiment of Formula (1), Al is

pyrazolyl. In anothegembadimemntaf SO (R ISPy 48 another embodiment of Formula (1),
Al is thiazolyl. In anﬁt@er etmbo img:,ngt of F¢ rrrglulafstp, Al is thiadiazolyl. In another embodiment of
Formula (1), Al is thienyl. fA-RA6thEPSHbEASEt BFEoHIEHR1%s in another embodiment of
Formula (1), Al is tridZeigin tachfotheneedodimemtiof el hrsabisiietehodycloalkyl. In another
embodiment ehftesmuila, Wbdikisheterocy slealkenylitoanetheramnbedimentetbarrila (1), Al is
piperidinyl. In t%ﬁg %mbqgime}g}t((}?f[ EQrmula 25(1), Alis morpholinyl. In another embodiment of
Formula (1), Al'is di ;%.ro-g,;,3:4-‘t;hia iazol- 2-yl. In another embodiment of Formula (1), Al is _
benzothien-2-yl. In %dfﬁ%r’ &htbodiment of Formula (D), Al is benzothiazol-2-yl. In another embodiment
of Formula (1), Al iskénzbthidzol-2-yl. In another embodiment of Formula (1), Al is [1,2,4]triazolo[1,5-
a]pytimidin-2-yl. In arothgsembodiment of Formula (1), Al is tetrahydrothien-3-yl. In 30another
embodiment of Formula (1), Al is 11,2,41triazqlo[15-a]pyrimidin-2-yl. In another embodiment of
Formula 1, Alis tmAASA B STy A CHRE A THEHESE PO, Al 1
unsubstituted PicdPtsrafSs ke Fit ©f Folirukbusaiss substituted with one or two or three or four
or five independently selesiediRinQRI0G(D) 03,24, iNEHR i 2L)RisGEMN)GQIRk&INIIRI, NHC(0)R3,

NRICOIRL (e S 3 5 GED NG EPRAMENOLARIMMR )y AL s Unsubstuted. I

another embadiment of Formula (1), Al is substituted with NI-IRI. In"another embodiment of Formula
00, Al is subsHitiesr AT RIKIVER S0 o i st Al sh Bl o PRSIt Aa&substituted with
NEIRI. In&nothéisdmbodieieticnt Formdier (ibadiis sulfStitatde With' SNRYC (B)Rhtbaranother

embodiment efbrmidact okin aubstituiad.ywith MNRLIRBanather srebodimgntotfFormula (1), Alis
substituted with L&{J}' Q(%Ra}%étﬁmd I%I. In anottl%er em d%rinent of FOfn#Ejla 0, Al is substituted with :
RLE: S

L 1: I
NHC(0)R1, and i another embodiment of EOrMulA )fS,AfIGf?ZsOI itdted With RI. In another

embodiment 6PEFmEnEOfiTomITe QuEstitneeoliih Bvearhdepedimmy Sdlasrdd ®I Ahisanother
embodiment @ffraymiadbhdQAbigisuhstitiiecwith, Gl.itnhancthenembedimentafmananula (1), Al is

substituteg W%R%Z%?Jmm&l;&az@mb@g;mﬁm %&Qfmﬂl%i(%nﬁhJﬁzﬁ%@%&iﬂﬁ%%gl.""ﬂﬁh F. In another

embodiment of Fthinula (), Al is substituted, with three independently selected RI, and C(0)012.1. In

another emboaﬁﬂlﬁ‘gﬁ% ESIRUTATLT 4 % &ubstituted RI, and C(0)OR'. In another embodiment of
Formula (1), AlniscsthestinbraiRit e @hi4ilandthererhboblipmett oftftodimata (1 Folhig 1 5substituted RI,
and Br. In anether embadimantiof. Fruxdar Ghoddiis-subrstivuied with' three mdepandgntly selected RI.
In another embodiment of Eormula. (1), Al is substituted with C(0)1SHRI. In anather embodiment of -
Formula (%), %Fléngul%’setﬁﬁ?éﬁ n\?ﬂtﬁ%ﬁ?ﬁ%géﬁd@ﬂit}fﬁris%f\gfétzndd é?%“érﬁla] (SR .ﬁ)gfl 1(}a[?nbodiment of
Formula {9), APis"sibatieetrit RioBrgnhessm e ahBeravie Mpbdinddiesr Fofrifirdigayl-Al is substituted

NHR1, and NDg. lin ardtrembodiment of Formula (I), A' is benzothien-2-yl. In another embodiment
of Formula (I}, A' is benzothiazol-2-yl. In another embodiment of Formula (I), A is
benzothiazol-2-yl. In another embodiment of Formula (I}, A’ is [1 2,4 /razolo[ 1,5~
a]pyrimidin-2-yl. In another embodiment of Formula (I), A’ is tetrahydrothien-3-yL In

30 another embodiment of Formula (1), Alis [1.2,4]iazolo[1,5-a]pyrimidin-2-yl. In another
embodiment o_f Formula {I), Alis imidazo[2,1-b][1,3}thiazoi-5-y1.
In one embodiment of Formula (), A' is unsubstituted. In another embodiment of
Formula (I}, A" is substitated with one or two or three or four or five independently selected

R', OR!, C(O)OR!, NHR!, N(R");, CONIC(O)R?, C(OINHR!, NHC(OIR', NR'C(O)R, (0),
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20 embodiment of Formula (1), Al is substituted with (0). In another embodiment of Formula (1), Al is

substituted with QYY, 4n one embodiment of Formula (1), Rl is phenyl, bodiment of
Formula (1), Rl is py(rjg)g%diyl. In another embodiment of Formula (), Rl is négﬁg‘é}gﬁl%%}?%another

embodiment of Formula (1), RI is isoxazolyl. In another embodiment of Formula (1), Rl is 25 piperidinyl.
In another embodiment of Formula (1), RI is alkyl, which is unsubstituted. In another embodiment of
Formula (1), R,k ByHich @&'substitutetbwithnond omuie B, R7 sSSRTPNERT) 2nNHG(O)R 7, or Cl.

:n one ﬁm booumhﬂnm';@%ﬂlh,Ei?i:iR&;m;\gﬁ%h \Umalﬁplﬁherneaﬁ&ﬂ%i Bﬁ%%@%ﬁ%ﬁiyﬂﬁf@_ R7| iS(:?eéh;/!-
n another embodiment of Formula (1), sopropyl. In anather 30 em nt of Foimula (1), is
pyrrolinyl. Inrgﬂb ésrSgrﬁ%%ﬁ?lm“gﬁt%@b?%ﬁaz(l)gﬁg |serrr‘13%%}p 3|%ntl?gﬁ%§ﬁ%§%ﬁ5?%nﬁ“bodiment of Formula
(1), R7 is tetra®eiopgraity NSkl dnewibersrindumment ardind) d compoiirestgving Formula I, which
are 444-(cycloreryinrethylndsmaethosyipige tioiordyal 4rN L HLR) 3 (dinverhiylamino)-1-

[(phenylthio)methvlnranyiamina:Anietien endishlipmiReRFEMIRE LN 1 anoer
[5-0(1R)-3-(dimethylamino)-1-[(phenylt |o)net%¥ltlypro§j#; amino)-4-nitrothien-2- ydisulfonyl }

-4-14-methox§RENHL R IBERLy Hbipeli i SHBLUR DA IR napg R 1 fn another
(1R)-3-(dimettytariing) L fiphangitHiolnsetspiptopyl Rankinop@enitrbtdienspefisulfory,
1-444-(3,3-diphienyiipier-d-e Ry QRiIREpEINky Inenzamide s Sdter embodiment of Formula (1),

{4-[(4'-ehloro-1;1'-bipheny]-2- thyllpiperazin-l-y1 1-N-[(4- { [2- {phenylthig)ethyl] ami no } piperidi n-
R e b AR A R AR
4-[(4'-chloro-Impebip eRyArERhiembiPetasinbii ety Bnifg@other embodiment of
4-14-114.-chlssentid Hhipharybdtpemethyipiierazinidayl teMNe{{d R | metph{R’ 10(pharylthio)ethyl]

amino } piperidipslasilfPrydiRenzamidss ftu 4 arniigdrL-RinheRY-Zrxlimsiydpiperazin-1-yl
-N- {5-({ (1R)-3- Lisgpropyl, methyl) amino]-I-Rphen Ith|cOmethyIIpropyIIar_nmo)—,ﬂ‘f-nl trothien-2- yl1su |
fonyl benzamfd& 441 -‘%&%’ﬁ%‘?gﬁweﬂ‘}lféygﬁ?g o] R R R B raZth-1-y1)-N- [541(1 R)-3-
15[isoprdpy|(methyisdRinald B ghemyhhionmdiyiiprofyhainific0-4s nifrothiehw2h yilsalfonyllbenzamide;
4-(4-1[2-(4-chiprpphenylicka-dithethylsyelehexshen <k sekinathy ivipakaginnd ieN-1[5-
e o IO SRS S TS AP RMIRR) ANty
[(5Z)-5-(acety‘lﬁlﬁ‘fﬁ"8)gjs-?’ﬁ% yInanstesrsabertimenuofhisaiuls ity fistnbsied with R [aad
chloro-1,11-biphenyk:yonetiiipipertzonmia-fioe nzamiderNNHR  (acetyianinapdemethy1-1,3-thi
azol-5-yligulfenyolntent dr HeaRRl@ o & Rinkhiemlaan YOMEHMIRIR Sz Rsl Y S PRIARAMIde;
(N, A' is substitated with OR".
In one embodiment of Formula (I, R' is phenyl. In another embodiment of Formula
(), R is pyrazolyl. In another embodiment of Formuta (I), R'is morpholinyl. In another
embodiment of Formula (I), R is isoxazolyl. In another embodiment of Formula (), R} is
25  piperidinyl. In another embodiment of Formula (T), R is alkyl, which is unsubstituted. In
another embodiment of Formula (1), R' is alkyl, which is substituted with one or more R, '
SR, N(R"),, NHC(O)R', or CL.
In one embodiment of Formula (I), R’ is phenyl. In another embodiment of Formula
(I, R is methyl. In another embodiment of Formula (I), R'is isopropyl. In another
30 embociiment'of Formmuta (D, R is pyrrolinyl, In another embodiment of Formula (), R is
morpholinyl. In another embodiment of Formula (1), R’ is tetrahydropyranyl.
Still another embodiment pertains to compounds having Formula I, \#hich are
4-{4-(cyclohexylmethyl)-4-methoxypiperidin-1-y1}-N- {[5-({ (1R)}-3-(dimethylaminc)-1-
[(phenylthio)methyl}propyl } amino)-4-nitrothien-2-ylsulfonyl } henzamide;
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N-({5-pbenzoylaminohnethyllithien-2-y1} suliony0-4-14-[(4'-ehloro-1,1'-biphenyl-2-
25yflmethyd]pipetazings1.sy! Ibenzamide; 4-14-[(4'-chlom-1,1*-bipheny1=yhRsthyilRpen-1-y1)
-N-R6-chlomimidazo[2,1- b ][1,3 Jthiazol-5-yOsulfonyllbenzamide;
4-14-{(4'-chloro-1,1'-biphenyl-2-yl)rnethylThiperazin-1-y11-N-(morpholin-4- ylsulfonyl)benzamide; 304-
{ 4-[(4'-chloro-1,1'-bipheny1-2-yl)methyllpiperazin- y1)-N-1(2,4-dimethyl-1,3-thiazol-5-

yOsulfonyI ThéhzEntideé)3-({axdyeiom-1t | hbiphiepy i itethytipip éragithia} -N-{
Otifluoromethyhthignsd - ]ﬁhhlé@;ﬂyjz hbemmmzynmpemm-1 -ylfbenzamide;

414-LuLchigrgrl #(gilﬂﬁ?%e aglrg?e\)lt% BTz érf'uor F etk

benzothien-2-y henzam onyl

{4-[(4'-chloro 11”ﬂf%whédﬁt@%‘ilﬂ%bﬁlg}ﬂ&%é?&lﬂ@?y%éh‘ZBHﬁ‘iHé‘md‘~
54-14- 1(4%ehh@m{ﬁl4umﬂamr—m@h&w}l)meﬁhgdip]i}@emﬁm-l-m)wmtmien-2-ylsuIfonyl)benzamide;
4-14-1(41- ch'@&}ﬂm ﬂyfxln%;}él E:K'{M”%Qﬁfa%ﬂﬁsén%}m £1(5, -

dimethyl[1,2,4]Mazolo[1,5-al pyr|m| in-2-yOsulfonylMenzamide;

[(4-14-1(4"-chiSHEEAS Bl gH R %%M&Wﬁ%&&&ﬁd i”)s“*fw%éﬁfo@ﬁééﬂ?ﬁ%|s5rfonyl 1

-5-methyl- 1, 2bdiptieh3ilbMipyhrok: e bobirytatedd Omethyl 5-{

[(4-14-[(4'-chlgra- ﬂ(ﬁ&hi@i@heﬂ%iﬂ%xﬁﬁlmﬁﬂﬂmmmll gﬂ—N [(4-{methyl[2-

IbenzoyDami 1- -methyl-1H-pyr o‘g rbox te; 4-

{4-[(4'-eh ?)ro?f(%lf y 2 ”‘B?ﬁ( F?pelr%%lzfr)}n 165]N %fS §1 ,3-dimethyl-1H- pyrazol5 yfllsoxazol -4-y
lsulfony! benfa{m{@%—chlom-l 1—b1phenyl muﬁay]}pzpcrﬂm L-y1}-N-{[5-({(IR)-3-

4-14-pr- Ch|OrQ)tS])pldpfb(ﬁ|h$Wémﬂ1Ml~)meﬂlfBﬁH’p}ﬂ8my}bsdbﬂ}&mm}mﬂhwiSOthiaZO|-
155- yI)squomgll Migea Nidk(5- bromo 3-methyl-l-benzothien-2- yesulfonyll -4-{
11- blph

4-{(4{-chloro I 2- yH}& plperazm 1ﬂ§']]lbenzam d1 R

44(4'-chloro-1 fﬁf)[ﬁ}%ﬁv OPRSRE SRR IRIDET % éﬁ)ZN(iESZ{ﬁ( $a azol-3-

yl)vinyl]tiien- p_syg}))mj(f@ﬂw)bgmﬁn[ﬂ@enylLluo)melhyi}propyl}amum) ~4-nitrothien-2-
yisulfonyl}benzamide;

4-(4-4 [2-(4-ch10fopheny])-5,S-dimethyicyclohex—i—en-l-yl]methyi}piperazin— 1-yB-N-{[5-
{{(IR)-3-[isopropyl(methylyamino}-1-{ (phenyithi(})rﬁethyl]propyl tamino)-4-nitrothien-2-
yllsulfonyl}benzamide; '

20 N-{[(3Z)-5-(acetylimino)-4-methyl-4,5-dihydro-1,3,4-thiadiazol-2-yljsulfonyl }-4- { 4-[(4'-
chloro-1,1 blphenyl -2-yIymethyl]piperazin-1-yl }benzamide;

N-{[2-{acetylamino)-4-methyl-1,3-thiazol-5-yl]sulfonyl }-4- {4 [(4'-chloro-1,1'-biphenyl-2-
yDmethylipiperazin-1-yl}benzamide;
| N-({5-{(benzoylamino)methyljthien-2-yi }sulfonyh-4-{4-[(4'-chloro-1,1-biphenyl-2-

25  ybhmethylipiperazin-1-yl}benzamide;
4-{4-[(4"-chloro-1,1"-biphenyl-2-ylimethyl]piperazin-1-yl}-N-{(6-chioroimidazoi2,1-
bi{1,3]thiazol-5-yl)sulfonyl]benzamide;
4-{4-[{4'-chloro-1,1"-biphenyl-2-yIymethyi]piperazin-1-y1}-N-(morpholin-4-
ylsulfonylybenzamide; '

30 4-{4-[(4'-chloro-1,1 "-biphenyl-2-yDmethyl]piperazin-1-yl}-N-{{2.4-dimethyl-1,3-thiazol-5-
yhsulfonylfbenzamide; '
4-{4-[(4'-chloro-1,1"-biphenyl-2-yDymethyl]piperazin-1-yl} -N-{|4-pheny!- 3-
(trifluoromethyiithien-3-yl]sulfonyl }benzamide;
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204- {4-[(4 -chloro-1,11-bipheny1-2-yemethyllpiperaziyl{ [1-(2-chloroethyl)-3,5-

dimethy1- 1H- g{?} 4-ylJsulfonyl Ibenzamide; 5- {1(4- 4-[ (4'-ehloro- %H/E&?&]ﬁ)ﬂé’ﬁz@ yl
)methyl]piperazin- benzoyllamlno] sulfonyll-N(1 -ethylpropy1)-1,3,4-thiadiazole-2-carboxami de;

4- {4-R4'-chloro- | ,I'-hiphenyl-2-y1 Ymethyllpiperazin-1 y N-1(5-ehloro-1,3-thmethyl-11-1-
25pyrazol-4-yl)sulfonyllbenzamide; 4- { 4-1(4'-ch|oro-1,1'-biphenyl-z-yl)rnethylipiperazin- I
-y1)4-nitro-5-gipetidiabylthl énphzaylt2)sUnkdbppil iserzainid 6y 45 (Rsd@ 3 emtnd-1, 1 1-bipheny1-2-yl)me
ylipiperazin-I-ydLoMsd £2-i$0% bgeyz’glg,ﬂguryI)squonyIThenzamlde 304- { 4-[(41-chlom-1, |
‘-hipheny1-2- th Ifo enzamide; 4444

[2-(4- chloroprﬁ%yﬁ 2?/ iﬂﬂlr‘ﬁ%fghﬂ%zfg ) 4 { g(ﬂ (itmgﬁg hylﬁp H{?H)P? ?ialéhndol 5-y1oxy)-N-({
4-nitro-5-[(3- pg}ﬁl?néﬁﬁlihylpropyeamlno]thlen 2- yIIsquonyI)benzamlde 4-(4-

[244-chlorophe i x4idegimethiyieyclahayntianilpyimethyl] menazind-yid) b {(Benzamide;

113- (dlmethy@rgl{?)%agy |qng)599€’kyz}-£l%%gﬂm gIIQﬁHIflo};] Ik%(glﬂl -indol-5- yloxy)benzarnide; 444-{
[2-(4-ehloropheny dirneth ée yclohex-1-en- ﬁ |nethy ) pipe-y 1)-2-(1 - 5indo1-5-yloxy)-N-({

5-[(3- molpholﬂ?llflk}ffﬂtlo?p%‘&'ﬁ‘ﬁﬁ SAIHBIRR A SR8z arnide; N- [5-C
(1R)-3-(dimeteiiaraifig)-4-dphidnpithiojpbthyHbropy iy pmime)id-nitrothien-2- yljsulfonyl 1-4- {

4[2- (tfiﬂUOVOWMQ(Q@JMNM@E%}@&@%EM%WQWQWi@ﬁpﬂmﬁb 3-carboxylate;
oo e ST GG et ELOTB e
4-[(41-ehloro] I&“ﬁiﬂﬁéﬁ%%@%e&%@ﬁéﬂﬁﬂéﬁ%—ﬂﬁ%‘% methyl-1-
benzothien-2-4ybsulfomdibanzamide; 4-vid-dd' yohilemz b1 5 phe iyl 2-gbmethylipiperdz n y
1-N-[(5-ehIor%@r@&q}gl;ﬁgﬁ%@ni&qﬁﬁx@uIfonyl]-2-phenoxybenzamide;
4-{4-[(4'-chloro-1,1'-biphenyi-2-yl)methyl|piperazin-1-yi}-N-[(4-chioro-3-methylisothiazol-
15 S-yDsulfonyllbenzamide;
N-[{5-bromo-3-methyl-1-benzothien-2-yljsulfonyl}-4-{ 4-{(4'-chlore-1,1 -biphenyl-2-
yhmethyllpiperazin-1-y1}benzamide; 3
4-{4-{(4'-chloro-1,1'-biphenyl-2-ylimethyl]piperazin-1-y1}-N-{{ 5-[(E)-2-(1,2,4-0oxadiazo}-3-
yl)vinyljthien-2-yi} sulfonyl)benzamide;
20 4 {4-[(4'-chloro-1,1 “biphenyl-2-yymethyl]piperazin-1-yI }—'N—{ [1-(2-chloroethyl}-3,5-
dimethyl-1 H-pyraio] —4—)&] suifbnyl jbenzamide;
5-{i(4-14-[{(4'-chloro-1, 1ﬁbiphenyl-B—yl}met‘nyI] piperazin-1-yl}benzoyllamino]sulfonyl } -N- .
(1-ethylpropyl)-1,3,4-thiadiazole-2-carboxamide;
4-{4-[{4'-chloro-1,1 ‘—biphenyi—2—yi)1ne€hyl]piperazin—ﬁ—yl }-N-[(5-chloro-1,3-dimethyl-1 H-
25 pyrazol-4-vlsulfonyljbenzamide;
4-{4-[(4'-chloro-1,1'-biphenyl-2-yD)methyl|piperazin- -yl } -N-[ (4-nitro-5-piperidin- 1-ylthien-
Z-yhsulfonyllbenzamide;
4-14-[(4'-chloro-1,1-biphenyl-2-ylymethyl]piperazin-1-yl }-N-[(5-isoxazol-5-y1-2-
furylsulfonyl Jbenzamide;
30 4 {4-{(4'—ch1(;r0-1 ,1'-biphenyl-2-ymethyllpiperazin-1-y1}-N-[(3,5-dimethylisoxazol-4-
ylsulfonyl[benzamide;
4-(4-{[2-(4-chlorophenyl)-4.4-dimethylcyclohex-1-en-1-ylimethyl }pip_erazin—l -yh-2-(1H-
indol-5-yloxy)-N-({4-nitro-3-[(3-pyrrolidin-1-ylpropyl)aminojthien-2- '
yl}sulfonyllbenzamide;
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15243-chlorophenoxy)-444-{ [2-(4-chloropheny1)-4,4-dimethylcyclohex-1-en- 1 - yllnethyl
Ipiperazin-I-y]Q[-glig(ggf(%ﬂ@ethyl[l,2,4]triazo|o[1,5-a]pyrimidin-2- yOsulfopyllhenzamide. 4-(4-{
[2-(4-ehlorophenyl)-4,4-dimethylcyclohex-1-en-1-yl]nethyl }piperazin-l-y1)-N-f (5,7-
dimethyl[1,2,4]triazolo[1,5-a]pyrimi din-2-y0Osulfony11-2-[(6-fluoro-1, I-1-indol-5- 20 yeoxy]benzamide;
4-(4-{ {244-ehloropherty1)-4,4-dimethylcyclohex-1-en-1-yllmethyl piperazin- 1 -y0-21(6,7-
difluoro-1H-in#t6% : Bryp oyt Fidimiettizl Ky 20ldt bzolbfll Bedipypripsrdim-2-wWoOSulfonyl Thenzamide;

tert-butyl (2S)2-(@reldidnibdgnthsehlsrenhenydddd dimatbyoyciohaxaden-1- 25ylimethyl
inperazin-l-y]l)O-XZ-) 1H‘-a'E)}g(rirQIo{Z,3-b[pyridin-5-yloxy)benzoylIsulfamoy11-4-

methyl-1,3-thiazol- -ryi/zbc])xyebnethyl}motpholine-4-carboxy|ate; tert-butyl (2S)-2- {(5-
{{2-(1H-benzifritAFolaR) rossnraipst okmetnere pharya-adingiEmgteyisidndk210sh Thyllnethyl 1

piperazins 1 -yebenzoxisfampyhibgamnrthylsdy@3A Hhiaodk iybosedmethyl 1 morpholine-4-carboxylate;
304-(4- [2-(4-@mgf ng&%ﬁe#dimethyleyeIohex-l-en-l-yl]methyl1piperazin-|-ye-N-C 2-
[(4-f|uorotetra¥1ydro- 11- yrah-&- Omethoxyl-4-methyl- 1f3-thiazol-,5- . _
sulfony1)-2-(AHSHEAGRE S BBy PO S BEHL RIS B GBS oxy)-4-(4-1
{2-(4-chlorophémyibyd A difrettrlopciolixd beaylitiendipiet i Jpipdrxazamidy1 )-N- '
2-4(3-f|ulorgtse)&rzghﬁdt%;%lr—bzpyr%méwﬂmgmuw%ﬁﬁiﬁdmg:ﬂfﬁmt@%@d-5-y1 {sulfonyll)benhza}mide;
tert-buty -2-{ [(5-{ [4-(4-{.]2-(4-chloro en %'4’4' imethylcyclohex-1-en-1- 5ylimethy
}piperazi#)-l- dﬁ}gg%éﬁ%ﬁé’gtzlié‘[lﬁ{;yll(g%g%lg?}%orilcﬁs%(l‘?ampyl)-4-methyl-1,3-thiazo|- 2-yeoxylmethyl
Imorpholine-4tcartibspigte;l 4-(iripaichiBrepteaipincaddimeticyblonekme el 1 -yl] methyl
piperazin -1-yeniddffen-2-ylsulfonylbenzamide;

{(4-f|uorotetraﬂyg_ﬁw%@y_r@pﬁﬁ}}{gp@q%ygﬂ@@ QMI—I;L1’%—;{1’9@%8[@1&1,}§%&w1}_2-(11-Iindazol-4'—yloxy)

benzamide; 10and therapeutically acceptable salts, prodrugs, salts of prodrugs and metabolites

thereof.  ANSEIEP BABUHAEH GIETNOEHAB Hertains to compounds or therapeutically acceptable
salts, prodrugs{inbtabpiitesybf-¢alts of prbdreigssthdrédinvhithicireuseful as inhibitors of

anti-apoptotic,Bedid0paieins. the sompourdes hanngdrosmla- gy 2-
yhsulfonyl[benzamide; _
4-(4-{[2-(4-chlorophenyl)-44-dimethyicyclohex-1-en-1-yljmethyl ipiperazin-1-y1)-N-{(5,7-
dimethyi[1,2,4]triazolo{ 1,5-alpyrimidin-2-yl}sulfonyl}-2-[(6-fluoro-1H-indol-5-

20 yhoxylbenzamide; - '
4-{4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylimethyl ) piperazin-1-y1)-2-[(6,7-
difluoro-1H-indol-3-ylyoxy}-N-[(5,7-dimethyl[ 1 ,2,4]iriazolo[I,S-a]pyrimidin—Z- .
yhsulfonyilbenzamide;
tert-butyl (28)-2-{[{3-{[4-(4-{|2-(4-chloropheny])-4,4-dimethylcyclohex-1-en-1-

25 yllmethyl}piperazin-1-y1)-2-{ 1H-pyrrolo[2,3-b]pyridin-5-yloxy)benzoyl]sulfamoyl } -4-
methyl-1,3-thiazol-2-yhoxylmethyl}morpholine-4-carboxylate;
tert-butyl (28)-2-{[(5-{[2-(1H-benzimidazol-4-yloxy)-4-{4-{[2-(4-chlorophenyl)-4,4-
dimethyleyclohex-1-en-1-yljmethyl) piperazin- I-ylybenzoyllsulfamoyl }-4-methyl-1,3-
thiazol-2-yljoxy]methyl }morpholine-4-carboxylate;

30 4-(4-{{2-(4-chiorophenyl}-4,4-dimethylcyclohex-1-en-1-yljmethyl I piperazin-1-y1)-N-({2-
{(4-fluorotetrahydro-2H-pyran-4-ylimethoxy]-4-methyl-1,3-thiazol-5-y1} sulfonyl)-2-(1H-
pyrrolo{2,3-blpyridin-5-yloxyibenzamide;
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15(H) wherein el is H or is as described for substituents on R26, and g is as described in Formula (B. -
In one embod ula (1), Al is furyl, iinidazolyl, isothiazolyl, is lyl, pyrrolyl,
thiazolyl, thladlazg?tl %{lenyl triazolyl, heterocycloalkyl, or 20 heterocycloa %Qr%lg/ 5)/}é'Ea?c;h(&)'of which is
unfused or fused with benzene, heteroarene or A1A; and AIA is heterocycloalkene. In another
embodiment of Formula (Il), Al is furyl. In another embodiment of Formula (I1), Al is imidazolyl. In
another embatimiemefkdruvida ) -Al4s i3athibizolyhe inl amdthierdmboinenteofiFormula (I1), Al is
isoxazolyl. In ﬁﬂg&h@r}ﬁw&@m@nmf (a8 e-Ryraza. A anatban ambegdiment of Formula
(1), g is 25pyrt o %ﬁ;{]ot er, mbod?[]nent of Formula (I1), Al is thlazolyl In another embodiment of

Formula (Il), SO S %ABHar embodiment of Formula (1), Al is thienyl. In another

embodiment GW‘TFW&%)(H) [Qﬁrﬁglm ardtherembodihrehtoidotailidgi) satis triazolyl. In another
embodiment of jmemulapéldsiAl isetemaeyeloadkybyranethrpuembagdimentaf IPommwa (1), Al is 5
heterocycloal5Wg{}]j%gi@9t,};ﬂ%rﬁmggq%%mgFormula (1), Al is piperidinyl. In another embodiment of

Formula (1), Al'is morphalinyl. Tn another embodiment of Formula (11), A' is

dihydro-1,3 4&%‘5&%2‘&@%’%‘]%&%%Wﬁﬂ%ﬂﬂ"i‘éﬁlc?f‘l’—}@f]r]ﬁ‘ﬂﬂtﬁyéi@‘mf’ 18 behZ5then-2- yl. In another
embodiment d&fHbrumuaatjroltpheniotisdoi=2 i edandther entodirbatydf FOihula (I1), Al is
benzothiazol-Zay, Jvanathetgmirdiment of Formula (11), AI is.10[1,2,41triazolo[1,5-a]pyrimidin-2-yl. In
another H1bod|(§nf<1-:-nt oLtFo 1matilcae Q_Dlﬁé!?tlss tle(;[(ﬁah dr ttshég 1 Incﬁnothe bod%{ment of Formula (11),
Alis EI ,2,4thiazolo| 1 b- Tpi}tl -2-y another em %almén%n otmu r%] o

itnidazo[2,1- b]11,31%%%@@%@%%%6@?%ﬁ6ﬂﬂ6%?&%& A Hjeringsiigsdtituted. In another
embodiment atdplemina fhiud hnissulast| utedwithroness e oniea«istauaor five independently
selected RI, QR GIOPR NHRE: MR D2 GONCOZECQNFRLMIGORL, NRICORL, (0),
NO2, F, Cl, Br, I, or CF,. In one embodiment of Formula (Il), A1 s unsubstituted. In another
embodiment of Fonnula (1), Al is substituted Wlthd\ng\l In another embodiment of Formula (ll), Al is
substituted with NI-1121, and NO2. In another eglbqu,ment of Formula (n), A" is substituted with
INFIR1. In another embodiment of Formula (ID, Aljis substltuted with NRIC(0)R1. In another
embodiment of Formula (I1), Al is substituted wi 32 In another embodiment of Formula (1), Al
is substituted with C(N)C(0)RI, and 121. In anot mbodiment of Formula (Il), Al is substituted with
NHC(0)R1, and 111. In another embodiment of Fgymula (1), Al is substituted with 121. In another
embodiment of Formula 25 (H), Al is substituted{witF two independently selected RI. In another
embodiment of Formula (Il), Al is substituted with~g1 In another embodiment of Formula (1), Al is
substituted with CF,. In another embodiment of Forqutg (11). Al is substituted with F. In another
embodiment of Faimula (1), Al is substituted with thiee independently selected RI, and C(0)OR'. In
another embodiment of FonnulaAl is substitut, and C(0)0121. In 30another embodiment of
Formula (Il), A' is substituted R’, and CI. In grot&r embodiment of Formula (H), Al is substituted R1,
and Br. In;another embodiment of Formula (H), Aﬁﬁ Js substituted with three independently selected R1.
In another embodimeny, of Formula (11), Al is substituted with Céwl\lHRl In another embodiment of
Formula (I1), Mh%r%ﬁﬁstlfﬁl%ar\}\?lfﬁ‘i%ﬂ“h’?ﬂé‘ﬁéﬁ?fé‘ﬁ’ﬁ?%%?&teﬁf‘ &rfd b ivErEmmbodiment of
Formula (1), Al.is

In one emobodiment of Formula (I}, Alis furyl, imidazolyl, isothiazolyl, isoxazolyl,

pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or

20 heterocycioalkenyl; each of which is unfused or fused with benzene, heteroarene or AiA; and
Ais heterocycloalkene. In another embodiment of Formula (II), A' is furyl. In another
embodiment of Formula (1), A is imidazolyl. In another embodiment of Formula (I}, A'is
isothiazolyl. In another embodiment of Formula (II), Alis isoxazolyl. In another
embodiment of Formula (I}, A' is pyrazolyl. In another embodiment of Formula (H), Alis

25 pyrrolyl. In another embodiment of Formula ¢(IT), A' is thiazolyl. In another embodiment of
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substituted with RI, and NO2. In another embodiment of Formula (), A" is substituted NHI11, and NO,.
In another en@g@m&g&g%rmula (11), A'is substituted with (0). In angther.emhadiment of Formula
(1), A" is substituted with OR'. In one embodiment of Formula (ll), Rl is phenyl. In another embodiment
of Formula 5 (I), Rl is pyrazolyl. In another embodiment of Formula (Il), Rl is moipholinyl. In another
embodiment of Formula (Il), R' is isoxazolyl. In another embodiment of Formula (1), R' is piperidinyl. In
another embdimelntidf, Bormtiitdifi)lyR tisuetioph omhidhtienurfsidostitutéil Ahighietiyerlembodiment of
Formula (11),aﬁgtﬂgr@}kygdwltg;@hfisoﬁggﬁt@mtgd awvith one or more le, SR7, N(R7)2, NHC(0)R7, or Cl. 10In

one embodimgnt o For ﬁ|i-“’ ﬁ] y JIn another emb d|m t of Formula 1) R7 is methyl.
In another er:nlleo meerﬁ "o Formula ﬂ pé%sésp%ﬁ?/ lr{%ﬁng%”erregmogimd“ meﬁ'ﬁ%?q drmula (11),R7 is

pyrrolinyl. In &Rbthek éﬁ%ﬁﬂ#ﬁ@hﬂof%ﬁﬁﬂé‘%ﬁ’ﬂdlmwwﬁﬁ%ﬂéI‘iHﬂ/IAIlnSanother embodiment of
Formula (§l), RatcisdetrahydybayraioerStilbahother esnbodifignt’' pestaindta. campawnds having Formula

Il, which are Je%o&éh%;(f‘oﬁm%%(&) R'Rb%%c%rw rﬂ@lﬁ%ﬂ@ﬂ@ﬁ%é Ryl N (5, A7
(phenylthio)ethyllamino |pl% ridin- 1yps Ifony 1'lbenzam

N-R4-1acety?1 2 phehyiit; ?&t?ﬁﬂﬁarﬁ’inBlﬁiﬁgﬁﬁ?ﬂlﬂ}f@ﬂif%frﬁﬂm“?&ﬂi(ﬁ R 5 el
bipheny1-2-ylm&thyiihiserdeifisiophtidivranide) {4 Tidenimbro«d; -bip eyt spihwbtivplipiperazin-1 -y1)
-N-R4- (methy&%&@&%ﬁﬁmy&ﬂh@@m@ampimﬁ?ﬂmﬂﬂm@wiﬂwmidﬁ; Alis

4-14-1(4' y £ razi

rlsopropyl mg&%%gﬁ%ﬁgﬁ% @%&gﬁ% fthi mi'fﬁly girggl)l;(%%no% -n)i('fﬁoatlgiﬂén 2 yIIsquonyIIbenzamlde
N-1[(52)-5-(at&Bidmibipu3netMyAnaber eptpdiaen of Aommatidbo oty sk fsippld-S14- [(4"
25chloro-1,1'hiphminyd-2-yHmetoyifpipexazird: yi benzénides Ns i f2i{agetyia misofedentethyl- |

,3-thiazol-5- yl}§ulf0nyl ) -4- 1 4-[(4'-chloro- 1,1 t-biphenyl-2- yl)tnethyll piperazin-I-yl ) benzamide ;

N-(15-[1benzoy Iann no nuethyl] thien-2-yllsulfony1)-4- 141(4 chloro 1, yI )methyl Ip erazin-1 yl)
benzamide: 304-143 @SBRI Bib B 5% 1) MEBT 15 Bar 2 h 2354 imidazo[2,1-

b]11,31thfazofEuws oy ioahstimideith opd (4 seh ot WM@W&&Mm@W]Wb@PéZW -y1}
-N-(morpholined-utsulfonshibenzamie:, 424 (ke hiuexinl’ dihenyl- Rwergthylipiperazin- 1 -yl
1-N- [(2 4- dlmﬁt(})]}/ 5?1@ H}Iellzo'é’-g.yil'n) grligfgn%lpn%er}%aw ula an, Alis unsubstituted. Tn another
embodiment of Formula (II), Alis substituted with NHR'. In another elﬁbodiment of
Formula (10, Alis substituted with NHR’, and NO,. In another embodiment of Formula (I,
20 A'is substituted with NHR'. In another embodiment of Formula {In, Alis substituted with
NR'C(O)R'. In another embodiment of Formula (11}, A’ is substitated with N(R"),. In
another embodiment of Formula (11), A' is substituted with CON)C(O)R', and RL. In another
embodiment of Forihula (II_), Al is substituted with NHC(O)R', and R'. In another
embodiment of Formula (1), Alis substituted with Rr. In andther embodiment of Formula
25 (Il), Al is substituted with two independently selected R'. In another embodiment of Formula
(ID), A is substituted with C1. Tnanother embodiment of Fornnla (ID), A' is substituted with
CF,. In another embodiment of Formula (I}, A’ is substituted with F. In another
embodiment of Formula (II), A' is substituted with three independently selected R and
C(O)OR'. In another embodiment of Formula (1), A' is substituted RY, and C(O)OR'. In
30 another embodiment of Formula (ID), Alis substituted R}, and Cl. In another embodiment of
Formula (H), A'is substituted R, and Br. In another embodiment of Formula (ID), Alis
substituted with three independenily selected R'. In another embodiment of Formula (1), A
is substituted with C(OYNHR'. In another embodiment of Formula (IT), A' is substituted with

two independently selected R', and CI. In another embodiment of Formula (71), A’ is
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4-14-1(4-chloro-1,1'-bipheny1-2-yl)methyllpiperazin-1-y1 1 -N-1 [4-pheny1 -5- (trifluoromethyl)thien-3

-yl]sulf onyllbgpzamide: 84- {(4'-chloro- I ,I-biphenyl-2- yI)methyIIpiperaz %55 -fluore-3
-methyl-1- benzothien-2-yOsu Ifonyl]benzamide; N-(1,3 -benzothiazol-2-y [Tfonyl 4-14-[(4'-chlore-1,

'-biphenyl-2-yl)methylipipera n yl }benzamide;  4-{ 4-[(4t-chloro-1,1'- blphenyl -2-yl)methyl]piperazin-
1 -y1} -N-(thien-2-ylsulfonyl)benzamide; 104-14-1(4'-ehloro-1, | '-biphenyl-2-yl)methyllpiperazin-1 -y1)
-N-R5,7- di metivil[s@ wjttidizetd| NET hiprimidin <2yRisutio ny FihenizaMidd i etylidubd

K4-44-1(4"-ehlgm® ladd Minhenylodhey himetinviipipara#ing 4n, ' Regzeyhiamineleylianyl ) -5

-methyl1-1,2-di yrrale-3- C Xyl a (4 { 4-

[(41-chloro-1 ?I.ngb}(f)rhelw uaeg)rggfhmﬁplglegéazﬁ ]gi/ﬁg]enzey%lamlnolsulfonyll -1-methyl- |
H-pyrrole-2-earboxyiafe eubedineac ehiigravz Fﬂblﬁl‘i’éﬁ??lgly@nﬁéﬁﬁyﬂ}ﬂﬂ?éﬁ}%htiﬂjﬂmukﬂ[S -(1,3-d
nethy1-11l-pya 0|56 ftisondz ob-dhyd audfciaylioarz anticles 411 4264deehtone41 n another

- I'-biphenyl-2-yemethuliimneiazi-} 'ﬂ“&@é}x&{ﬂ {01§a%%¥£}3{4}§6’<§9;%9'§f¥&2§h5'i yiipgnzamide;
20N4(5-bromo-3-methyl- 1 -benzo ien-2-yl)sulfony11-4- |1 44(4'-chloro-1 "Thip eny1-2- yl)nethyl

Thiperazin-| ﬂ?ﬁréq\%nﬁh@‘”&‘?&’][‘md‘&%r‘g 1101113&“6.%e%yi?é‘%i%‘th;ﬁ]‘&%?a?‘ﬁd JFP N-(15-1(241
,2,4-oxad azgin@my@mtmmmgtm@ym)glglfﬁnﬂ)lg;eﬁgé,mfldél is substituted with one or move R,
4-14-[(41-chlgyig- k@;@;piph@m{jgz ydymethyllpiperaz n-1 -y1)-N- ( [1 -(2-chlomethyl)-3,5-

25dimet 1 1H-pyrazol-4-ylisulfonylthenz )%
(4-[(4'- eﬂloro 1,1 bﬁ)ﬁen ITY cilljemr}a }Qﬁﬂ?"?@gn -y e&r]l l031/ grriﬁ%%eslﬁ‘f dmfm of Formula

-N(1- ethylproﬁ%)Rl 13‘H‘*ﬁ*ﬁhdi‘éfﬁ!’ée?%&’ﬁﬁ‘é?éﬁ%‘rﬂﬁ@”’&%@@(@éﬁl%%ﬂ Jﬁ‘lpﬁéﬁ‘yl 2-y1)methyllpiperaz
n-l-y1)-N-1(5-ahtotondnBetimetityldl1 4 pysanihyl-paniomdihedzamider @odia{ dx[d'«chlem- |, 1
t-bipheny1-2-yueiRvIPIRELBXL)Neb OG- RsRiG i, kMURieDy dpkspfonyllbenzamide;

Still another embodiment pertains to compounds having Formula IE, which are

15 4.{4.[(4'-chloro-1,1"-biphenyl-2.yimethyi|piperazin-1-y1} - N-[(4-{[2-
(phenylthio)ethyl]amino } piperidin-I-yl)sulfonyl [benzamide;
N-[(4-{acetyi[2-(phenylthio)ethylamino }piperidin-1 -yl)sﬁlfbnyﬂ -4-{4-{(4'-chloro-1,1'-
hiphenyl-2-ylimethyllpiperazin-1-yi}benzamide;
4-{4-[(4'-chloro-1,1"-biphenyl-2-yl)methyl]piperazin-1-y1}-N-[(4- {methyl[2-

20 (phehylthio)ethyl]amino}pipericiin—I—yl)suifonyi}benzamide‘

4-{4-[(4'chloro-1,1" b1phcnyl 2-yDmethyllpiperazin-1-y1 }-N-{ [5-{{ (1R }-3-
{1sopropyl(methy1)ammo] 1- [(phenylthlo)methyﬂpropyl}ammo) 4-nitrothien-2-
yl]suifonyl}benzamide; _ _
N-{1(5Z)-5-(acetylimino)-4-methyl-4,5-dihydro-1,3 ,4-thiadiézol—2—yl]sulfonyl }-4-{4-{(4-

25 chiloro-1,1"-biphenyl-2-yhmethyl|piperazin- 1-yl}benzamide;
N-{[2-(acetylamino}-4-methyl-1,3-thiazoi-5-yllsulfonyl }-4- { 4-{(4"-chloro- 1, -biphenyl-2-
ylmethyl]piperazin-1-yl }benzamide;

N-({3-[(benzoylamino)methyl]thien-2-yl }sulfonyl)-4-{4-[(4'-chloro-1,1"-biphenyl-2-
ylmethyl]piperazin-1-yl }benzamide;

30 4-{4-[(4-chloro-1,1'-biphenyl-2-yDmethyllpiperazin-1-yl}-N-[(6-chloroimidazo[2,1-

b} 1,3]thiazol-5-vhsulfonylfbenzamide;
4-{4-[(4'-chloro-1,1"-biphenyl-2-yDmethyl]piperazin-1 -yl } -N-(morpholin-4-

ylsulfonylybenzamide;
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F-bipheny1-2-y1)methyllpiperazi n-1 -y1)-N-[(5-isoxazol-5-y1-2- furypsulfonyl]benzamide; WO

2010/083442R (. T/1S2010/021245 4- 4-1(4'-chloro-1,1'-bipheny1-2-y O pen-
yl)-N-1(3,5-divrg%é1yﬁsoxazol-4- yh)sulfonylibenzamide; 4- { 4-1(4'-chloro$§,,£%z’lmgmq§£

F-bipheny1-2-yHmethyllpiperazin-l-y1) -N-1(5-chloro-3 -methyl-1-
benzothien-2-yl)sulfony11-2-phenoxybenzamide; 5and therapeutically acceptable salts, prodrugs, salts
of prodrugs and Hietabblites! thréreofl-2-yhAnbitipiperabo thyieNt Of thisnnveritibmipeitains to compounds
or therapeuticalyaecaRiahlg&alts, prodrugs, metabolites, or salts of prodrugs thereof, which are

useful as inhiQitars. of anti-apoptotic Bc1-2 proteins, the. c ounds having Formula (I11) 0 04-A1
wherein R is at@r%ozﬁls% %é@ib@ggﬁr&ﬁsﬁ:@@ﬁ%@}rﬁg %ﬁaﬁﬁg?g}r?d{%%‘%ﬁé’escribed in Formula (1). In
one embodim@iiusrmstavliteiqn B yBiusorytybeidigi?olyl, isothiazolyl, isoxazolyl, pyrazolyl, pyrrolyl,

thiazolyl, thiadiazolyl-skienyl,-tiszalyl: heieiecysiealkyll o1 18heteresyclarlkenyl; each of which is

unfused or fu%@ﬁéﬁﬁ&%‘%ﬁ}%ﬁ@o‘%ﬁ%ﬁ{%@ne or Am; and AlA is heterocycloalkene. In another
embodiment of Formula ([l), Al'is furyl, In’another embodiment of Formula (lIl), Al is imidazolyl. In

another embddih&REGrESHTARIT AN iebthis oK1 th BRBtRE e HBSUHRRESFESImula (111), Al is
isoxazolyl. In gistivem@mbodiment of Foimula (1), Al is pyrazolyl. In another embodiment of Formula
(FI 1), AII is 2?)pyfa_oﬂwﬁ_dmc_@@@Ih%rﬁ)ﬁmpqdr;‘m;@aﬁm[ﬂ@f%l@%1amxﬁlliéntzi%%%k%wlshaﬁ%ltagl& em b%diment of
ormula (HI), Al is thiadiazolyl..In a r embodiment o , Al'is thienyl. In another
embodim%_'nt ﬁégﬁnhﬁgﬂ %‘DI,'kIP%DIﬂ%@Wg?y S {l]:é%[g?oyr‘ﬁula (In); A'is triazolyl. In another
embodiment SfESHH iHaYTRZA s HeRErg g aikgtipayaieteriénbodiment of Formula (111), Al is
25heterocyclagiicenyidinignoirere mbodimentof hempaétiinAl is piperidinyl. In another embodiment

of Formula ('VQ’}&hiﬁﬁﬂﬂﬁ%ﬁiﬂ%hylﬁ‘-ﬁﬂﬁ&%%Rﬂ%ﬁ?ﬁ%%%ﬁ@&@&?})mﬁ' s
dihydro-1,3,4-thiadiazol-2-yl. In another embodiment of Formula (I1), Al is benzothien-2- yl. In another
embodiment &eﬁ’é}rsﬁﬁlﬁ'éﬁﬁ@,‘ﬁﬁl%rﬁénlz‘i?fﬁli‘ﬁ%lQZXQI?’GIWYA}RBW@Ié' ibodiment of Formula Al is
benzothidzol-2ykokydrothelsdfvbhbdinmettybl Fommela(RipoAtlike511,2,4 1triazololl,5-alpyrimidin-2-y1. In
another embodimentafdrormuaddal), A ligethyiipiperazin-1-y11-N-{ [5-(1,3-dimethyl- 1H-pyrazol-
' S-yhisox azol—4-yl]§ulfony] }benzamide;
4-{4-[(4~chlore-1,1"-biphenyl- 2-yDmethyl]piperazin-1-yl }-N-[ (4-chloro-3-methylisothiazol-
S-yhsulfonylibenzamide;

20 N-[(5-bromo-3-methyl- I-benzothien-2-yDsulfonyl}-4- {4-[{4'-chloro-1,1'-biphenyl-2-
yhmethyl}piperazin-1-yl}benzamide;
4-{4-[(4-chloro-1,1"-biphenyl-2-yl)methyl|piperazin-1-y1 }-N-({ 53-[(E}-2-{1 ,2',4-dxadiazo]—3—
ylyvinyi]thien-2-yl]sulfonylbenzamide;
4-{4-{(4'-chloro-1, 1'-biphenyl—Z—yl)methyl}piperazin—I-yi}«N-{ {1—(2-ch1.03'oetﬁyl)-3,5—

25 dimethyl-1H-pyrazol-4-yllsulfonyl benzamide;
5-{{(4-[4-[(4-chloro-1,1"-biphenyl-2-yDimethyljpiperazin-1-yl ) benzoylyamino Jsulfonyl }-N-
(1-ethylpropyl)-1,3,4-thiadiazole-2-carboxamide;
4-{4-[(4'-chloro-1,1"-biphenyl-2-ylymethyl Jpiperazin-1-y1 }-N-[(5-clloro-1,3-dimethyl-1H-

. pyrazol-d-yhsuHfonyl Jbenzamide; _

30 4-{4-[(4'-chloro-1,1"-biphenyl-2-yD)methyl]piperazin-1-y1}-N-{(4-nitro-5-piperidin- 1 -ylthien-
2-ylsulfonyl benzamide; '
4-{4-[(4"-chloro-1,1"-biphenyl-2-ymethyllpiperazin-1-y1}-N-[(5-isoxazol-5-yi-2-

furylysulfonyl]benzamide;
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tetrahydrothien-3-yl. In another embodiment of Formula (111), Al is [1,2,4]triazolo[1,5- a]pyrimidin-2-yl.
In another e I Formula (1), Al is imidazo[2,1-b][1,3]thiazol5; diment of
Formula (III)W&%W@&%tituted. In another embodiment of 10 Formula%éﬁ;?sglﬂlgms%g%%%tuted with one
or two or three or four or five independently selected RI, OR', C(0)OR’, NUR', N(R1)2, C(N)C(O)RI,
C(O)NHRI, NIIC,(0)RI, NRIC(O)RI, (0), NO2, F, ClI, Br, I, or 0,13. In one embodiment of Formula (llI), Al
is unsubstituted 4idactother, ermbbaiyhent okRelimpdaii-iyy Al s Subshtutedsvith ANHRI. In another
embodiment of EormuaA bkl is substituted withand NO2. In another embodiment of Formula 15(HI),
Al is substitut ith NHRI. anothe;e badiment of Formula (I1]), Al is substituted with NRIC(O)RI.
1 another enbAAEALET oAU PG SRR Yoek R 54 BRIt embodiment of
Formula (Il1), &ristgbstitlitedo it CRGORERAI RI. In another embodiment of FormulaA' is
substitutesl withaNtitpQ)t 2k, @egddiclnanpihivisrebedipentef marmiso(id) itdsrsubstituted with RI.
o e bod IS o LR AN ALn ShhsU ecie denens

]%gglby selected RI. In
another embodiment of Formu Is substituted with Cl. In another embodiment of Formula (lll),
Al is substitut8§RAHCES. IRERS SIS ot YPrgiistiiaeriy, e YaBtithted with F. In another
embodiment afhikdims wlalHipohlois b8 titatedswithcthrpenddepagdentlyisélbcted RI, and C(0)OR'. In
another embodiment of Formula (I11), Al is substituted RI, and C(0)OR'. 25In another embodiment of
Formula (ll1), Al is substituted RI, and ClI. In anotﬁe‘t:;'enmbodiment of Formula (111), Al is substituted RI,
and Br. In another embodiment of Formula (1) 0Alis#substituted'with three independently selected RI.
In another embodiment of Formula (l11), Al is subgtituted with C(O)NHR I. In another embodiment of
Formula (ll1), Al is substituted with two independently selected RI, and CI. In another embodiment of
Formula (II1), Al is 30 substituted with RIl, and NOZ” In another embodiment of Foimula (Ill), Al is

substituted NHRI, and NO2. In another embodilfel t of Formula (111), Al is substituted with (0). In

another embodiment of Formula (1), Al is substituted with OR'. In one embodiment of Formula
(1), P2 is phenyl. In another embodiment of Formula (HI), Rl is pyrazolyl. In another embodiment of
Formula (1111), RI is morpholinyl. In another embg nt of Formula (HI), R1 is isoxazolyl. In another
embodiment of Formula (Ill), R1 is piperidinyl. . embodiment of Formula (I11), R1 is alkyl,
which is unsubstituted. In another embodiment ofJFormula (lll), R1 is alkyl, which is substituted with
one or more R7, SR7, N(R7)2, NFIC(0)R7C6r CT. 5In one embodiment of Formula (Il1), R7 is phenyl. In
another eéfnbodiment of Formula 0-ro, R7 is methijil) In another embodiment of Formula (l11), R7 is
isopropy!. In apptherembadimentefGarmula B i Ry raliny-inanatheuembadinent of Formula
(HI), R7 is m?@)holinyl. In another embodiment of Formula (I11), R7 is tetrahydropyranyl. Still another
embodiment pertains to compounds haying Formula Ill, which are 10 4-(4-{

[2-(4-chloropheny 1)58: livhesthiyteyel Smxale- S Ay pidrapdiiyayokyl{ pxaqlyl
OR)-3-risopropykm ethybaminak-dtHphenylihiol methy lpcapyl hamine)odi, tsoth' en-2- ylisulfonyl
benzamife: 44deh, (2o AIRraRnGI bt MRV QNP S0y by plpgrazt Y1) 2-(LH-
mdol-5-yloxy);\|}lg( {4-nitro- -LEB-pyrroI|d|n-I-yIpropyI)am|no] thien-2- 15yl isulfonylibenzamide;

1s heterocycloa

ene.” In another émbodiment of Forinula (111}, A” is furyl. In another
embodiment of Formula (I11), A’ is imidazolyl. In another embodiment of Formula (I1D), Al
is isothiazolyl. In another embodiment of Formula (ITN), A’ is isoxazolyl. In another
embodiment of Formula (IE), A’ is pyrazolyl. In another embodiment of Formula (IIT), Alis

20 pyrrolyl. In another embodiment of Formula (1T}, A’ is thiazolyl. In another embaodiment of
Formula (IID), Al is thiadiazolyl. In another embodiment of Formula (IIT), Alis thienyl. In
another embodiment of Formula (111}, Alis
In another embodiment of Formula (III), A’ is triazolyl. In another embodiment of Formula
(X, A'is heterocycloalkyl. In another embodiment of Formula (TI0), A is

25  heterocycloalkenyl. In another embodiment of Formula (TEH), Alis piperidinyl. In another
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444-{ [2-(4-chloropheny1)-4,4-dimethylcyclohcx-]-en-1-ylJmethyl)piperazin-1-y1)-N-[(5- {
[3-(dimethylargiga)RsRpyi]aminol-4-nitrothien-2-ylisulfony11-241H-indol-3.ylgxylhenzamide; 4-(4-{
[2-(4-chloropheny1)-4,4-dimethylcyclohex-1-en-I-ylimethyllpiperazin yl)-2-(1H- '
20indo1-5-yloxy)-N-({5-[(3-molpholin-4-ylpropyl)amino]-4-nitrothien-2- yllsulfonyllbenzamide;
2-(3-chlorophenoxy)-4-(4-1[2-(4-chloropheny1)-4,4-dimethylcyclohex-1-en-1 - yHmethy! Ipiperazin- |
-y1)-N-[(5, 7-dimbesttiyifh 24 btrimic ko)1 S-a]pytimmitin 2 IO iomyitbennaniiden 25444 2

[2- (él1 F{l?rﬂpheﬁmﬁaﬂﬂ:ﬁdtﬁiﬁm Qyzcl@h%ﬂaﬁ&'kﬁﬁmﬁga%%ﬂqi@%m%i[ﬁrbxb lls\ltakééﬁfmethyl[l,ZA]tG
azolo[1,5-a]pyrimidin-2-yl)s - indo xy[benzamide; -
[2-(4-chlorop en;}lﬂnﬁ]ﬁ me‘t%l1 &/%ﬁ% Kf@;l?l yf] b ﬁ'h ﬁ%llg r}é\gn eﬁ)erﬂb mfnd fl
uoro-lli-indol-Styiyesya M, wa‘fm@@hmlﬁﬂ]{ﬁam{f@%qwﬁﬁﬂﬁfﬁw@(%sé |&nyl]benzarnide;
tert-butyl 2S)r22,1§Ba{d44-jiRidichlarophe myded odrsimethydcyotohaxilben! i

Iyl]methyllplp@g%%h}%%g ?(_,?'r1113:aHé(MlJPe[%t%cPL@A'['91”[1'%@@)6}5}53%”%994”?%{@{%%1}5’4'

methy1-1,3-thiaz 1) oxyhnethyl | morpholine-4-carboxylafe ; tert but
[(5-{12-(1H-b &I ol ?ld%ﬁ%&ﬂ%{%‘“(‘ﬂ“&%%%’aﬂﬂeﬂ%w gl 0 it
inethylcyclohéxl-en-1-yllmethyl)piperazin-1-y1)benzoyllsulfamoyl )-4-methyl-1,3-
thiazol-2- yBOXyImem)ﬁ'ﬁ@@ﬁmﬂ&ﬁiﬂ” F&‘[}Q@%}E{Iﬂiefk 43‘ Gﬂsﬁbsutuled In another embochment of

[2-(4- Chl(BEr'lpl’i? ?’Eﬁ[ ;s %u utXCl ﬁg(o%een t]v'v \é} r or m l ‘%1 en s el ﬁ_c}
5[(4- fluorotetra(ﬁ pyran- i oxyI 4- met’h |azo 3?I ony Tf
pyrrolo[2,3- b]Byr%‘?n»@iw&Fy)BéH{za?HHém QCWHC‘%&MH&EB AR 4NB-LOR’, O),
[244-ehloropheny )@, 4dime thiylepelahaxsddandy intethppiperaZinuhsydyN«§2 1H(4-fluorotetrahydro-2H
-pyran-4-yfimethexyl; %%%w%f%émmﬁw RAYUSHIRoMINeRaamIde:, LR BYRLiment
(2S)-2-{[(5-1[4- (; -112- §4 chlpropheny1)-4,4- dlr?{e;thylﬁclohex 1-en-I- byllmethyl iperazin- | -y1)-2-(
lll-indazol-4-y1b yﬁﬁgﬁ BUnSuitSRESYF M&Wi 1 3350 2%‘8%%&%%%8? ROiHE-4-earboxylate:
4-(4-1[2-{A-cHiBRoph ey il ditelRE ol etabercahodingretRylpip dfbizin. 1 syhyng 2-
[(4-fluorotetrafydnorAHDN AR dnyEUMEEBRKMeAr rethykik SrthiazelindsulfanybcR (1 Hr
15indazol-4- V'OXPAL?%I% AMIAS 2Rghnerans uicaly.A5¢eRaRe SRR Odgs: Sl prodrugs and
metabolites there
-embodiment of Formula (IID), A’ is substituted with NHC(O)R', and R'. In another
embodiment of Formula (1D, A' is substituted with R'. In another embodiment of Formula
20 (D, Al is substituted with two independently selected R'. In another embodiment of
Formula (I), A’ is substituted with Cl. Tn another embodiment of Formula (II[}, A’ is
substituted with CFy. In another embodiment of Formula (11D, A' is substituted with F. In
another embodiment of Formula (III), Al is substituted with three independently selected RY,
and C(OYOR'. In another embodiment of Formula (11D}, A' is substituted R’, and C(O)OR'.
25  In another embodiment of Formula (III}, A’ is substituted R', and Cl. [n another embodiment
of Formula (II), Alis substituted R, and Br. In another embodiment of Formula (11D, Alis
substituted with three independently selected R'. In another embodiment of Formula (ITT), A’
is substituted with C{O)NHR'. In another embodiment of Formula (11T}, A’ is substituted
with two independently selected R', and C1. In another embodiment of Formula (III), A’ is
30 substituted with Ri, and NO,. In anothef embodiment of Formula {HD), Alis substituted
NHRI, and NO,. In another embodiment of Formula (1), A’ is substituted with {(O) In
ancther embodiment of Formula (1), A is substituted with OR'.
In one embodiment of Formula (IIT), R'is phenyl. In another embodiment of Formula

(), R' is pyrazolyl. In another embodiment of Formula (I1I), R is morpholinyl. In another
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Another embodiment of this invention pertains to compounds or therapeutically acceptable salts,

prodrugs, me@}?]ojbtﬁ%s%;alts of prodmgs thereof, which are useful as 11%1}%@ %{ Ati-apoptotic
Bel-2 proteins, the compounds having Formula (IV) 0 ONHR102 pe102 002 A102R102 20Z3) (1V)

wherein one R'2 is the point of attachment to the indole, and the remainder are H or are as described
for substituents on R42, and Al and Z3 are as described in Formula (I). In one embodiment of Formula
(IV), Al is furytpimitiazolyl HeotiipEolyR ' isoxazolil. 26pyrhzotyibpimroiyb] HiazshdthRidiazolyl, thienyl,
triazolyl, hetegyeyaigalkyl .atheieraimaRliG vk £aG) 0k WhishisufHserkakllased Wth benzene,

heteroarene or Al'is h roc A gne. Ina er emhodiment of Formula,(1V), Al is fury!. In
another emb&¢ meerre] ng 8?’nmlu i ﬁ%lilzm}gdg{z( 1fﬁtﬁésr1%t??él%uleer(¥1n gﬂ?r%ceoﬁtnb ormula (1V), Al is
isothiazolyl. Iﬁ%nbﬁ@e}zéﬁ‘iﬁ%@ ﬁ1e?Tt(éf Formula (IV), AI is isoxazolyl. In another embodiment of

Formula (§V), Al is pyazelybotienotheiaunboinre nf ok ko mulso¢d snbisqpyitglybrisuanother
embodiment ?ﬁf%mm@&lw I@‘&A?fﬂ’il%}’%EBMHEhﬂﬂ%%ﬁ”ﬁﬁ?%msex%p%p@lzof%}ﬂiﬁx&lv) Alis

thiadiazolyl. In another emibodiment of Formula VzﬂA is thienyl, In"another embodiment of Formula

(IV), Al is In aHOREPEhHdamER{Sr Iﬁ)r‘ﬁﬁ?ﬁé i ‘?gafﬁﬁf@ﬂ?f}?diﬁee?ﬁ%f[ﬁ@@é’}ﬁ%l&éﬁt of Formula
(IV), Al is heterooycloalkyt. awaﬂ@nhmdemti@élimmmﬂfoﬂﬁbiimwa;t(mdrAnmrtyéterocycloalkenyl In another

em bor?lizner;t of Formuiarémr éﬁﬂ@aﬁi@@@é@yﬁs s @ﬁg}@ﬁﬁﬁ%ﬁgﬂl@eﬂ%@m r?a‘hli@rz}&u? (I|V) Alis )
morpholiny In E{W ouﬁ% 1 ,Iélljl yaro 1 é‘rnln -yl. In another
g s S

embodiment of enzo n ano iment of Formula (IV), Al is
benzothiazol- Q{@Mﬁ Bﬂt&!ﬁ@fi@ﬁfbﬂﬂ%@ﬁt10@*@%@!8%%?”2?%%@?12%@%@2@&171n another
embodiment gfjkofmglaeixd)niadd; is 0,2,41triazolo[1,5-a]pyrimidin-2-yl. In another embodiment of

Formula 15(1),4 [fbsﬁeéﬁ Aatyan:dayll c%r@)%ﬂ%?ﬁ%P?ﬂmﬁm}ﬁfp@imﬁ”ﬁlﬂwnﬁ' is

11,2 41tr|azolo[1 ajpyrimidi 4- -yl. In anot er embodiment of Formula (1V),"A
imidazo[2,1- b]’Elﬁf ﬁl’f 1) e F130"51{%ﬁgfg}lﬁgb{jﬁ}%?&ygff&gpﬁﬂﬁg V), Al'is unsubstltuted In another
embodinment Gf}ﬁdfmyﬁl)éﬂ@v)mﬁd is substituted with one or two or three or four or five independently

selected 4-(4-{ [2-(4-chlorophenyl}-4,4-dimethyleyclohex-1-en-1-yl]methyl }piperazin-1-y1)-N-[(5-
{ {3-(dimethylamino)pmpyi}a.rﬁino}-4—nit‘:{0thien-2-y1)$ulfony1}—2~{1H-indoi-S-
yvloxybenzamide;
4-(4-{[2-{4-chlorophenyl}-4,4-dimethyicyclohex-1-en-1-ylimethyl } piperazin-1-y[}-2-(1H-~

20 incioI—S—yloxy)—N-({5—[(3—11101};){10}111-4-ylpropyl,)amin'o]-4-nitr0thien—2— .
yl}sulfonylybenzamide;
2-(3-chlorophenoxy)- 4 (4 {{2-(4-chlorophenyl)-4,4-dimethyleyclohex-1-en- 1
yI}meLhyl}plperazm—l -yD)-N-[(5,7-dimethyl{1.2 4]tnazolo{l S-alpyrimidin-2-
yhsulfonyljbenzamide;

25  4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-yl methyl } piperazin-1-y1)-N-[(5,7-
dimethyl{1,2.4]triazolo[1,5-alpyrimidin-2-ylsulfonyl]-2-[(6-fluoro- 1 H-indol-5-
ylioxy]benzamide; ‘
4-{4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1 -en-1-yllmethyl ) piperazin-1-y1)-2-[(6,7-
difluoro-1H-indol-5-yDoxy]-N-[{5,7-dimethyl] 1,2, 4 ltriazolo[ 1, 5-ajpyrimidin-2-

30 ybhsulfonyllbenzamide;
tert-butyl (28)-2-{{(5-{{4-(4-{[2-(4-chlorophenyl}-4,4-dimethylcyclohex-1.-en-1-
yllmethyl}piperazin-1-yI}-2-(1H-pyrrolo[2,3-blpyridin-5-yloxy)benzoyl]sulfamoyl }-4-
methyl-1,3-thiazol-2-yDoxyjmethyl}morpholine-4-carboxylate;
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20 RI, OR', C(0)0R', NHRI, N(R1)2, C(N)C(0)R1, C(0)NIIRI, NHC(O)RI, NRIC(0)R1, (0), NO2, F, Cl, Br,
l,or CF3.ino iment of Formula (1V), Al is unsubstituted. In an iment of Formula
(IV), Al is Subgﬁ%@(?%@NEW. In another embodiment of Formula (IV)Q,)A ﬁ%@@@gﬁﬁed with NHR1,
and NO2. In another embodiment of Formula (IV), Al is substituted with NHRI. In another embodiment
of Formula (1V), Al is substituted 25 with NRIC(O)RI. In another embodiment of Formula (1V), Al is
substituted witht¢RI)2)4h &t Brinboirent- o Poy rulé: (13)4-Allisosbdrstitdted with C(N)C(0)R1,
and RI. In anothemembrainenrh afynarmula{iMlz:Alisisabiituacwilm NRCEIR S, and RI. In another
embodiment _f;EoHl)q(g)IV -Al is subs 'tliteqz;yvith Rll_ltn. another embodiment of Formula (1V), Al is
substituted with Wo i é)pgrl]rl ently selected ﬁ?ﬂ%"’éﬁgther embodiment of 30 Formula (1V), Al is
substituted witHQl2Hr tibsBambutivietv sy Rermula VYL IR Ry Sabeteirddiith (€©F3. In another
embodiment giFeraathd)o-Aligysadsiituiedoaith menyanotheszermbodimentof-Aormula (1V), Al is

substituted Wig;pntglg%&i_%ﬁjélgg%%gﬁgyy%%@%ge!?I, and C(0)OR'. In another embodiment of Formula (1V),

Al is substituted RI, and . In another embodiment of Formula (IV), Al is substituted RI, and CI.
In another enbadimBABEESHINE tvy - AFiE St mbed R+ 4P B iy 'ahdther émbodiment of
Formula (1V), histsulsgiared withNtiteéintioperidéndly-SHlesteddR ) ataneidenehybbddiment of
Formula (1V), #hisisuastitiited wathat)NHRI. In another embodiment of Formula (1V), Al is substituted

with two independent I I Cl..In another embodiment of Formula (IV), Al is 5 substituted
with R, amd I@%%bu?ﬁ g]%%]i&i&ﬁfdmg%t&gg ]E}gl?% éj(ﬁ%%;,m,&‘g'skgﬁ%%tﬁﬁfggiﬁlHRI, and NO2. In another
embodiment atretrilpiPernADE-Shbdirdted-firohereahotfecehboimédiohzatmula (1V), Al is
substituted withykyrdnmempbodidenttokHaesmula (1V), Rl is phenyl. In another embodiment of
Formula (IV), Bhispysazehv it anethsnrmegrioneas ok Famala scRLis marrhpinyl. 10 In another

embodiment of Formula (IV), RI'is isoxazolyl."In another embodiment of Formula (1V), Rl is piperidinyl.
In another emlb6AIHERELR S AURTERA Y RIStk WHiEH I dhambsatlisstiomlantifer embodiment of
Formula {#V), iRkislatkgwhiokheisigubstituted with one or more R7, SR7, N(R7)2, NFIC(0)R7, or Cl. In
one embodimgntiefpesname (Vo Re KiRhau ) anothpoembadimenbafidaiessaula (IV), R7 is nethyl.

In another embodinken%lqlf(f I %g%l{ghl&g ign,sopro‘g%ls. tl{pcgrrglo(ghgésqm Eggiéngc%of Formula (IV), R7 is
pyrrolinyl. In another embodiment of Formula ZI%?T‘\E IS morp olhnyf. In another émbodiment of

Formula (1V), RFretitralfyBroyrampiistnerelnsoemiust Breds i ivrygeriains to compounds or
therapeuticallintacoeptdhie-splisoprddrogssnetabelitgsuotssalimof pradiugs thereof, which are useful
as 20 inhibitors of anti-apoptotic Bc1-2 protejns, the compounds having Formula (V) 0= S-Al 0 NH NH

o .
O=§-—A1
R102

L Oy NH
R‘. 02 1on
N R1% 02
)
20 z
IV}
wherein one R'® is the point of attachment to the indole, and the remainder are H or are as
described for substituents on R, and A" and Z” are as described in Formula (I.
In one embodiment of Formula (IV), Alis furyl, imidazolyl, isothiazolyl, isoxazolyl,

25  pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or

heterocycloalkenyl; each of which is unfused or fused with benzene, heteroarene or A and

A** is heterocycloalkene. In another embodiment of Formula (IV), A’ is furyl. In another
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?N) Zs) (V) wherein one Rl is the point of attachment to the indazole, and the remainder are H or are
as described {gpsyRsfitygNts on R42, and Ai and Z3 are as described in,ormaula, ), 291N one
embodiment of Formula (V), Al is furyl, imidazolyl, isothiazolyl, isozazolyl, pyrazolyl, pyrrolyl, thiazolyl,
thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or heterocycloalkenyl; each of which is unfused or fused
with benzene, heteroarene or Ah3; and Am is heterocycloalkene. In another embodiment of Formula
(V), Al is furytmindnetheifembybdimert ofiPokmiih fvipabisdmidézslyloiReanah@y eribodiment of
Forkr)méla V), ﬁ|i§&1h%@ﬂ?jﬁzﬂ|xhollﬁbm%ﬁ|@imimﬁ@t(ﬁ)ﬁgrmH@qi%)y%&%ﬂ%i@néﬁzg?’l)gj In amothelrI
embodiment of Formula Alis pyrazolyl. In another embodiment of Form Al is 5pyrrolyl. In
another embo Rt B o A S e T A
thiadiazolyl. IBYEREh& EribuamrRestsrs ey Ab ids thisrrl Ananerise prabrlisentiént of FOlinula
(V), Al is th amothen eivih adiménttiaf Farmulso(\é) cAbigitniaz ofyiotmanothens Bitbeaiment of Formula (V),

Al'is heterocyglaalkyl ipanathg-embadipent,of Formula (V), Alis 10 heterocycloalkenyl. In another
embodiment of Formula (V), A1 isa{piperldi‘n l. In another embodiment of Formula (V), Al is morpholinyl.

In another emBAWIBAPEI EBEM Gfd WA ALE dihy 6P B 4 RURsL SRR ShEIRBF e mbodiment of
Formula (V), AVis benizetmersoalgy. nanateesemboditeé ivoffoiula’ @), A is benzothiazol-2-yl. In
another embadimeptiefikaymuiadMeAhishanroiiazal2dxh 1A 'anpthemembadinant of Formula (V),
Al is 15[1,2,4]triazololl,5-al ga in- g{ls. In nmtnh r rfpnb %ime t of Forn ‘I% is
tetrahydrI’(I)q(hieé]r’iE%qé. . ?ﬁk%%ﬁxér!gﬁgb imemr?tq%’f %&?mﬁla. s\g/srfﬂsoﬁ “Z trr}goz}o.llgcljyf?l(;@-;’a]pyrimidin-2-yl. In
another embgtiith&RYBr fcrintiialpeyl-Avls infers priodire s pifiessistVi: th Bne embodiment of
Formula (V), Adristirsubgtittitechtisr anbtherembadimeitof 20iFemauhsaiM)2-Al is substituted with one

or two or threg, G fourQTNGdBEEREECRHY SSIaRIBHRL PRy CEOINRE: MWHRRN(121)2, C(N)C(0)121,
C(0)1\111R1 NHC‘&?ﬁl"iléNRIC(O R1, (0), NO2, F, CI, Br, I. or Ch. In one embodiment of Formula (V),

Al'is unsubstit YR BhotHeH eribBHithe ?’3}1’%%31&_&)}%ﬁ%%%ﬁ@ﬁﬁﬂ%%ﬁ%%. In another
embodimént 6MEGkMtlIetabhisnstipstitethwish R RenaHdNO22 (Varotser embodiment of Formula
(V), 25 Al is substitiabecwith: MRl ivanothesambadimarhobifFormulaiy) sAAl is substituted with
NRIC(O)R.I. In anc i diment of Formula (V), A' is substituted with N(R1)2. In another
embodiment g?llégf)grgrg%{ag kg'(?%'Iails((?];%k‘g}étituted with C(N)C(0)121, and RI. In another embodiment of

1

Formula (V), Al is SHERGRERGRAHE NSO Y- ahde RIS R Gthdp erBedmRefisr®imula (v), Al is
substituted wihrh@i (V) atbirebeimibddithent of tFormiitee3010v) oAl s isakystitiabad withdivo
independgntly: sejpctechRIr Innanothek smbediment efGimulatyddkissrkstgteghyith Cl. In another
embOdimemRLOFC}W(}W%(}Q&% isigurtl)esgil%toed Wliy‘(l)f%%?:& Ell?&ep%h_er e btoditmeri]t of Formula (V), Al is
substituted with . 1n another énibodimen o*fﬁ%)r‘mu_lanw& Al _;,_su'ﬁgﬁ?ﬁ Se%:f“vﬁﬁh three independently
selected 121, 2afbeCohodizen of Atk b Bodimbrtat o imiER(Vin Aasasgpsadined R1, and
- C(0)0121.  of Formula (IV), A’ is substituted with NHR?, and NO,. In another embodiment of Formaula

(IV), A is substituted with NHR'. In another embodiment of Formula (IV), A’ is substituted
25 with NRIC(O)R'. In another embodiment of Formula (IV), A’ is substituted with N(R"),. In

another embodiment of Formula (IV), A' is substituted with CON)C(O)R', and R’. In another

embodiment of Formula (IV), A'is substituted with NHC(O)R?, and RY. In another

embodiment of Formula (IV), A' is substituted with R'. In another embodiment of Formula
(IV), Al is substituted with two independently selected R!, In another embodiment of

30 Formula (IV), Al is substituted with CL. In another embodiment of Formula av), Alis
substituted with CT;. In another embodiment of Formula (IV), Alis substituted with F. In
another embodiment of Formula (IV), A’ is substituted with three independently selected R,
and C(OYOR!. In another embodiment of Formula (IV), A! is substituted R’, and CIOYOR.

In another embodiment of Formula (IV), Alis substituted R], and CL. In another embodiment
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In another embodiment of Formula (V), Al is substituted RI, and Cl. In another embodiment of Formula
(V), Al'is subsfiyted, Rb.and Br. In another embodiment of Formula (V), Akigshhsiiutgd with three
independently selected RI. In another embodiment of Formula (V), Al is substltuted with C(O)NHRI. In
another embodiment of Formula (V), Al is substituted with 5two independently selected’, and CI. In
another embodiment of Formula (V), Al is substituted with RI, and NO2. In another embodiment of
Formula (V), Aﬂhsrglubﬁ‘t’mtédli\ﬂdﬁﬂluam@@ Hn énmhmfemﬁdlmnﬁhﬁﬁdﬁﬂﬂh%\ﬁ)s Al is substituted
with (0). In aruaﬂa%@mmnﬁc@fa&n@émyI@lévt)ad/kll Igsabsiiuias.with QR Fdmeneremiodiment of
Formula (V), RI |%ng %Cﬁ{?%ﬂ%ﬁ elmb |men£(9 11Ilf%rt B%%lsrxl)vr%?kjs pxb%iglé%/ln another

a

embodiment of Igorm IS morp om;ﬁJr n another em of Formu ), Rl is isoxazolyl.

In another em*ﬂsuﬁﬁé?ﬁea@rrﬁwlﬁmw RIS i eRieagerIFPReitAE eiBBRInEM-dF Formula (V), RI is
alkyl, which isutasulstitutad, indanother e dimmethaf Formmlaa(vy) R is alteduwiich is substituted

with one of M7, SR NUEIR, MHGIOIRo16h Sn.o0e SHogdmen o Fagmula (1), 7 i

phenyl. In anotherembocilmentof Formu F% meth . In another embodiment of Formula (V),

R7 is isopropdloii B e et H AR op o rmtha L(We &yrrollnyl In another embodiment of
Formula (V), R7 is norpkofingimmntahberarlehibolimenherof Formita@AbRimstetrahydropyranyl. Stil

another embadimeRtRe/aingjecdmpaunsshaving maispfaMawiich are 2Rigkbityl (25)-2- { [(5-

[444 {[2‘%4 Cplgﬂgﬁpreeg %dﬁ"h%n orplgtpMu E}/ k?l)hﬁxlllsoxam iﬁ another embodiment of Formula
yllmethyl plperazm 1-y1)-2- 114 -In azo 0X Benzoyfsu

et B LSRR RO o ETBRAGRIGE sgllvhic s
[2-(4-chlorophemytijded-dinaeshiyicyctolierent oEFesbaylh Jiivet Ry ipipetaztnet-is B (&2t with

[(4-fluorotetrafydias2d-A*Psandy) matexyl-4wnethyl-1,3-thiazol -5-yllsulfonyl)-2-(11-1-
25indazol-4- onxy)benzamlde and therqﬁ)eutlcall acce bIe sat{ dru S, 1§|'[S of prodrugs and

metabolites thereof™ " ARSIEPEBSERt S thid veﬁ ioR Be %ﬁns 58 Abdunds or therapeutically
acceptable sditsmplodigy, imettivblites s abodimmahigtherBer, Ryiiévmapevtiskful as inhibitors of

anti-apoptoticaBete? d@mﬁ@m&;tm@mmww qumwaoe\ék)er(w)mb@r@noaﬁaﬁlz is the point of

attachment tolt{; 1tg;enziml zoe and hg Jemain lgr eras q%%n g for substituents on
R42, and Al and$22 labr{éwé% ngcrlgledclzlllneForm% 5In onee Sodiment of F rrr%nga(VI) Al is furyl,

imidazolyl, |soth|azc§‘|?i“l}§rcﬁ£%§8f§7le’ﬁ)ﬂf£'élﬁ?l‘eﬂ???ﬁ?ﬁ‘%?ﬁé%ﬁw}p?ﬁ?&ﬂ%ﬂ&ﬂﬁp%&}m triazolyl,
heterocycloalkeytpebheibsgeydlaalkensipaclehiwhighiswrtbsed ortfidsed withihenzene, heteroarene

or AIA; andl ApglgrocyeinalksnrinRne et anRedimenhef FORpHAAME (A is furyl. In another

embodiment of Formula (V1), Al is imidazolyl. In another embodiment of Formula (VI), Al 10is
isothiazolyl. In another embodiment of Forrgu 1 (V1), Al is isoxazolyl. In another

NH
R1o2
R‘loz&

R Rt

ZS
V)
wherein one R'™ is the point of attachment to the indazole, and the remainder are H or are as
described for substituents on R*, and A' and Z’ are as described in Formula (.
25 In one embodiment of Formula (V), A’ is furyl, imidazolyl, isothiazolyl, isoxazolyl,
pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or

heterocycloalkenyl; each of which is unfused or fused with benzene, heteroarene or Al and
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embodiment of Fonnula (VI), Al is pyrazolyl. In another embodiment of Formula (VI), Al is pyrrolyl. In

another embagimgntrtLormula (V1), Alis thiazolyl. In another embodimpgphrbiiakmyia (V1), Alis
thiadiazolyl. In another embodiment of Formula (VI), Al is thienyl. In another embodiment of Formula

(VD), Al is triazolyl. In another embodiment of Formula 15(V1), Al is heterocycloalkyl. In another
embodiment of Formula (VI), Al is heterocycloalkenyl. In another embodlment of Formula (VI), Al is
piperidinyl. In‘dfictherrembedimentrohFbensalectiayral iEormotp Aokry lis fyrhdtieeéambodiment of

Formula (VI), ofstksaibyaardnd: -t aﬁi'alﬁlnaayd)l)lﬂ anethes &mb&dlmem}@hﬁhmijm) Alis
benzothien-2- ]Ellargo?no her mbo% ent of a]z% )\/R; A is_ben ot@i%@l; yl. In 20another

o enpodim isoxazol
embodiment 01p ormula \%) 'S be zo |azo A another embodiment of Formula (VI1), Al'is

[1,2,41triazol SPosiapsiihdi E}‘iﬁ%W)irf‘a}ﬁ(Btfl‘i‘é’P@h h?rB?‘ﬁBFﬁ’ib%?W“ﬁl(‘Q t8tiShydrothien-3-yl.
In anothes enplyadiynantofthopmblaifét), oAFisnfll 204 ]tra zolofoha mymimbdin:Zeyditheranother

embocimen ot o ().l a7 ofals ARG erkl 20, on: ambadinent of Formula

(V1), Al is unsubstituted. In another embg |rr1ent of F imula (VI), Al is substituted with one or two or
three or four 3PHUE TREHBRYSHEERR Q80 RIE OW, C(0)OR1, NHRI, N(R1)2, C(N)C(0)124,
C(0)NHIC1, NHO(@RInHCoyRIc o) ND2, F r@roBt, In@p@ﬂeqﬁf@%:@fm%%%@nt of Formula (V1),
Al is unsubstityted! Hh@é&@ﬂ?&baﬂmb(ldIm@rﬁ;@ﬁﬁ&{ﬁlﬂbﬂao(\#&nﬁlads\auhéﬁtuted with N11121. In another
embodiment of Form Al IS ubstl | dNOZ, | t odiment of Formula
(V1), Al Eﬁsub?st}%uotlgé%% H12ano ¥ %%t Beerg g%%%#r%%ﬁg Forgr?”l%pag(v Eﬁéﬁ%%sytuted 5with
NRIC(O)Ri. |n<«a’r‘?6‘{lﬁ%eﬁ‘b?ﬁﬁ‘aa%*&{t)o‘f Pbﬁﬁ@iﬁ"(% IR PO EEFSEROSERE N Rh TR Infanother
embodiment of Fojtnulas A/i)iadibist Subsiitutecthwith MG (0)Rérravie (R), A ahetheriembodiment of

Fotr)mula (gl) y‘al Ii;;él éild@éﬁ&l-ﬂﬁfl&ﬁ&\{&% Mdﬂs;&m&%d}v%d 1&3A%@m§?erﬁm6bmﬂ@e&eif@mu? V1), dAI ils
substituted wit n another embodim or is substit th two independently -
selected RI. IR AAGHE EbIaTHER oaf(i i?rnl"llzu n{\? '% IS SUbS C'trelz%l ﬁﬁ% fn another

embodiniént of. ﬁéﬁﬁﬂé@(\ﬁ)amf@%b%ﬁ@ut’@dlwl@ﬁ?dlﬁ%ﬁﬁﬁﬁ@ﬁéﬂﬁb%ﬁ%éht of Formula (VI) Al is
substituted withrfhyiRcanetRer. ambodisnentaf rarmitaadiy %, is' substitgiedonithsthree independently

selected RI, and %%9%;%%@%&5@%991 RS aees éagqu(l\éada%gmmmrfg@ and C(0)OR".

In another emabo ment of Formula (VI), Al is substitute and CI. In another embodiment 150f
Formula (VI), Al is substituted RI, and Br. In another embodiment of Formula (VI), Al is substituted with
three independentlyirselectéddricinod Fothelr Yo dimenbftEokniuacvs) eibidiseistituted with

CON H%'P In appthensmbadimemtel FRraHlar (VhoAhis stRsHbted W&béﬂ@dﬂﬁ%&@@ﬂiently serllected
eRrInk?:((jjlrger:tn (ﬁﬂ orrhurﬂ?%1 gtggggﬁttqgﬁg% g{é R\lﬁﬁﬁ %ﬁ%&@%\%ﬁ%ﬁer emb zm(lerrllta;? Itzoer:nula
(VI), Al is subBfut F w05 s alsterdiiboeinieRear e el pProlie e Jaffate with OR'. In
one embodimant@fiaraiwa: 0\ (R is' phenytutod andtNERENbodinee ahbfdiment of
Formula (V), A is substituted with NHR', and NO,. In another embodiment of Formula (V),
25 Alis substituted with NHR?, In another embodiment of Formula (V), A’ is substituted with
NR'C(O)R’. In another embodiment of Formula (V), A’ is substituted with N(R'),. In
another embodiment of Formula (V), Alis substituted with C(N)C(O)Rl, and R'. Tn another '
embodiment of Formula (V), A is substituted with NHC(O)R', and R'. In another
embodiment of Formula (V), A’ is substituted with R!. In another embodiment of Formula
30 (V), A'is substituted with two independently selected R'. In another embodiment of
Formula (V), A’ is substituted with Cl. In another embodiment of Formula (V), Alis
substituted with Cls. In another embodiment of Formula (V), Al is substituted with F. In
another embodiment of Formula (V), Al is substituted with three independently selected R,
and C(OYOR'. In another embodiment of Formula (V), A’ is substituted R', and C(O)OR'.
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Formula (VI), Rl is pyrazolyl. In another embodiment of Formula (VI), Rl is morpholinyl. In another

embodiment Qf Eormida,iv), _RI is isoxazolyl. In another embodiment of fzqimula.ea2(4b, Rl is

piperidinyl. In another embodiment of Formula (VI), Rl is alkyl, which is unsubstituted. In another
embodiment of Formula (V1), Rl is alkyl, which is substituted with one or more R7, SR', N(R7)2,
NHC(0)R7, or CI. In one embodiment of Formula (VI1), R7 is phenyl. In another embodiment of Formula
(V1), R7 is methyiotranithiéneamid Geimant\of Formikai (i) RR 248 (Sopremybene@®dimether embodiment

of Formula (Vi) iRrfhis.pyiralinyduinianatRenenmodimenlofmadmwa Qf/t))xiﬁlﬁais\m@ips@olinyl In another

embodiment of Form Iaé\ R7 |s}t§€[ealli|%/ yl. Stg ang{;%g(riug:m Iﬂl%enlta 9 |ns to compounds
having Formusl are. tertbutyl §§ {‘{%1 5?11 enzimi azo ﬁ)xy@
[2-(4- CthI‘OpH@WS‘_‘}L‘&% with C(O}NHR In another embodiment of Formula (V), A’ is subsututcd Wlth

dimethylcyclokexsliepadey]melivsipRdenazin- Indidien zoysutamoyigmdagethyl-k, 3-

thiazol-2-yBoxylmethylimerPhaling3- ﬁamwlmo&&m PEBAMIARZ Ok Atk 4-{
[2(4- chloropherg%) -4,4- dlmethylcyCEIOhex 1-en

Syllmethylipipt rr?qd;}\is)zNI’C{?ﬁ“ﬁllfrff’L}groéYﬁ?gh(iﬁ B b\i)ré}] ’ﬂ ISR EmBhy-1,3- _
thiazol-5-ylisuthotephtalrimidef BratheMapiicaliyiatentalig’ salts prodrugs salts of prodrugs and
metabolites thereofiAnethenamhosimentrfthiinvention neaﬁam &m&mmdammerapeutlcaﬂy

accepta I S Q@ odrugs meitab tesh% alts ohgrodrlu V\flh ch A %{ul as 10inhibitors.
of anti- a?)optg(t gfi %rotelnsﬂ%{ é EBemlpouﬁggtﬁav?ﬁaqu?r% a V I Vlly\'/v ne‘rﬂlrne?ln one R12 is the

point of attacFARISESHE FyrBine aR d theenidintierdber eppdreys B X3t Substituents on
R42, and Al aeridadrdrasdiescribediritof MulaEl)y 1 Binseitislentbbdinenbofdarbula (VII), Al is

furyl’ imidazoMoﬂ%?M@@@l}{éﬁ%%%ﬂa (V), R'is a]kyl.. which is substituted with one or more R’
SR”, N(R"),, NHC(O)R’, or C1 ;

15 In one embodiment of Formula (V), R is phenyl.” In another embodiment of Formula
(V), R’is methyl. In another embodiment of Formula {V), R’ is isopropyl. In another
embodiment of Formuia V), R’is pyrrolinyl. In another embodiment of Férmula V), R is
morpholinyl. In another embodiment of Formala (V), R’ is tetrahydropyranyl.

Still another embodiment pertains to compounds having Formula V, which are

20 tert-butyl (28)-2-{[(5-{[4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyciohex-1-en-1-
ylimethyl}piperazin-1-yl}-2-(1H-indazol-4-yloxy)benzoylsulfamoyl } -4-methyl-1,3-thiazol-
2-yhoxyhmethyl jmorpholine-4-carboxylate;
4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-yl}methyl }piperazin- 1 -yI}-N-({2-
[(4-fluorotetrahydro-2H-pyran-4-yDmethoxy]-4-methyl-1,3-thiazol-5-yl }sulfonyl)-2-(1H-

25  indazol-4-yloxy)benzamide;
and therapeutically acceptable salts. prodrugs, salts of prodrags and metabolites thereof.

Another embodiment of this invention pertains to compounds or therapeutically
acceptable salts, prodrugs, metabolites, or salts of prodrugs thereof, which are useful as

inhibitors of anti-apoptotic Bcl-2 proteins, the compounds having Formula (VI)
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pyrazolyl, pynolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or heterocycloalkenyl; each
of which is unfysegl offysed with benzene, heteroarene or A1A; and Ahgteracyclaalkene. In another
embodiment of Formula (VII), Al is furyl. In another embodiment of Formula (VII), Al'is imidazolyl. In
another embodiment of Faimula (VII), 20Al is isothiazolyl. In another embodiment of Formula (VI1), Al
is isoxazolyl. In another embodiment of Formula (VII), A' is pyrazolyl. In another embodiment of
Formula (VII), Al is pyrrolyl. In another emb&diment of Formula (VII), Al is thiazolyl. In another
embodiment of Folmula (VII), A' is thiadiazo 71"In another embodiment of Formula (VII), Al is thienyl.
In another embodiment of Formula (VI1)?%t] triazplyl. In another embodiment of Formula 25(VII), Al is
heterocycloalkyl. In another embodiment.af Eo Ahla % is heterocycloalkenyl. In another
embodiment of Formula (VII), Al is pipe anothgp.embodiment of Formula (VI1), Al is

morpholinyl. In another embodiment of Formula (M4, Al is dihydro-1,3,4-thiadiazol-2-yl. In another
embodiment of Penultla (VI1), Al is benzpfhien-2-yl. B%nother embodiment of Formula (VI1), Al is
benzothiazol-2-yl. In another embodime Formula (VII), Al is benzothiazol-2-yl. In another

embodiment of Formula (VII), A'is [1,2,41friazolo[1,5-a]pyrimidin-2-yl. In another embodiment of
Formula 5(VII), Al is tetrahydrothien-?;-y%3 In another embodiment of Formula (VI1), Al is
[1,2,4]triazolo[1,5-a]pyrimidin-2-yl. In another emp@diment of Formula (VI1), Al is imidazol[

2,1-b][1,3]thiagRlianylne r s QREEMBRHMERLOLFAr B LM ALIE HDsHRSIIYEd {another

embodiment of Formula (VII), Al is substituted with oneor two or three or four or five independently
10selected RIFERIEDIORT SIS R 2 E (NTELG RIE SEikithet, NIETRY: NRIC,(0)R1, (0),
NO2, F, G, Br, |, orlCoe eipbodisanib Geiiment\ar. PO fpiute. (o Abisisntteodtititedzolanother
embodiment @fFarmubarMit) aid-isys wstituted, with N R0, anethesiembodiment of Formula (VII), Al
is substituted1\}/v1y90&|:\l!:-IE)R1 e%‘qdelz}!;ng n. nother e bpdil;penlt gf For u%@ (gVII , Al isAs,ut()istituted withln

; y which 1§ unfused of [uSed with benzene, neigroaredé or A~ L an .
another embodiment of 15 Formula (VIN), Al'ls substituted with NR IG(O)RI. In another embodiment of

Formula (V1D 24| e R T RS WL e ERFBBAIr ot ForintAnN Al is substituted
with C(N)C(0)}2bdametRi Fimanotibr £bodiment df FemhenanfudiiycAl it substititedAvith NIIC(O)RI,
ol B e R e ocment of
ormuia , IS .SURS e Q‘I‘n (_epen nr elec A ,*ano e )oaiment o
%) HJ %I?/I)tw)([:\?{ Ilﬁ rz]%ztl ld%n o%erem odymnent ()IIE1 T 1

Formula (VII),B}R P9 ts‘ﬁtffﬁ%Tl &r embodiment o ormu?&ﬂ\l}ﬁ ,RI i Substituted with

CF,.In an othéravhbol ﬁ#)éﬁlptﬁﬂ]ﬂ@ﬁlﬁ@m c(mq;)l’r;mai@/[), Alis thiazolyl. In another embodiment of

Formula (VI), A' is thiadiazolyl. In another embodiment of Formula (VI), Alis thienyl. In
anothér embodiment of Formula (VI), A’ is triazolyl. In another embodiment of Formula

15 {VD, Al heterocycloalkyl. In another embodiment of Formula (VI1), Alis
heterocyclealkenyl. In another embodiment of Formula (VI), Alis piperidinyl. In another
embodiment of Formula (VD), A’ is morpholinyl. In another embodiment of Formula VD),
Alis dihydro-1,3,4-thiadiazol-2-yl. In another embodiment of Tormula {V1), Alis
benzothien-2-yl. In another embodiment of Formula (VI), Alis benzothiazol-2-yl. In

20 another embodiment of Formula (VI), A'is benzothiazol-2-yl.. In another embodiment of

_ Formula (VI}, Alis [1.2 4 riazolof 1,5-a]pyrimidin-2-yl. In another embodiment of Formula

(vD, Al is tetrahydrothien-3-yl. In another embodiment of Formula (VI), Alis
{1.2.4]triazolof 1 ,S—a]pyrimidin-Q-yl. In another embodiment of Formula (VD), Al is
imidazo{2,1-bJ{ 1,3]thiazol-5-y1. '

23 In one embodiment of Formula (VI), A’ is unsubstituted. In another embodiment of
Formula (VD, A' is substituted with one ot two or three or four or five independently selected
RY, ORY, C{O)OR', NHR', N(R D), CON)C(OIR!, C(OYNHR, NHC(O)R!, NR'C(O)R, (O,
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substituted with F. In another embodiment of Formula (VII), Al is substituted with three independently
selected RI, %R)Qﬁlszm another embodiment of Formula (VII), Al |SP§#1;0$§ @&d&l and C(O)ORI. In
another embodiment of Formula (VII), Al is substituted RI, and CI. In another e ment of Formula
(VIN), Al is substituted RI, and Br. In another embodiment of Formula (VII), Al is substituted with three
independently selected RI. In another embodiment of Formula (VII), Al is substituted with C(O)NFIRI. In
another embodim&nCbBEdrmlk: (Vi HyeAhisodipstittitédmvit YlioAh dependantly. Selected RI, and Cl. In

I«'inothelr ivl?fﬁhm&mn%;oﬁg{mglﬁ ()\i}gfjﬂlzlﬂwiﬁ §UQ§H§%€QCM&MH§M§M\L@3@H% %%mﬁtﬁg?lr)n%diment of
ormula iS s e L an r embodiment of Farmula "is
substituted ngt’lAXL((EWm#I §H fgielrgélr]n ol ?F]n‘gir?f H}(Pllédrmu f)a%?l‘glgrggh @‘fﬂ & PghmB ".In one

embodiment 6VEobribikbemedyif Bﬁgny!n moa}%m@p@mafmwr%rm@mw)um is pyrazolyl. In
another embogirmsRrt@DFO MU knRbdsneronp ietinyk (vm anatherambedimenk of. Rarmula (VII), R4

s lsoxazoy, IERSURLAMBRAmENLA CHrTUA M) SupReId nAReteL abedment of

Formula (VI1), Rl is alkyl, which is unsy bstituted. In another embo iment of Formula (VII), 1124 is alkyl,

which is subsﬁ’fﬂﬁ‘é‘iﬂ’%’ﬁ%ﬁ@%’ﬂ%@r}e@? %W“WPY?&NW@&))W Br &12%5%ne embodiment of
Formula (VII) eRibinpheriyotméndthet 'embiodintentiof Foimaled(d iy RFATs methyinkiranother

embodiment Qf/ﬁoﬁmUL@b(s\ﬂﬁ)emﬂﬁM&@ﬁﬂkm}ﬁmﬁfWﬂ%ﬁ!ﬂ%@n@fe&%ﬁﬁ%?— (VI), R7 is pyrrolinyl.

e R ety
tetrahydropyran 'R rem |mento is' invention per ains to'com s Or therapeutlcally

10acceptab|e5§5ﬂ§m[5‘?0‘ﬂ%§§3 ﬁfét’éfb?ﬂit@éb(@ﬂ%‘ﬁ!‘t§fcﬁ3%6ﬁ)§é fhé?é‘éﬁ“WﬁéW‘éF@ ueful as inhibitors
of anti-apoptaiietBe brbproieinst thencamppundssttavingd~anmudea (MhR10mSsAdcONRI10202 Ri O

1:1102--N-2"- hlld C(OYOR". In another embodiment of Formula (VI), A' is substituted R, and C(OYOR'.
In another embodiment of Formula (VI), A is substituted R, and Cl. In another embodiment
i5 _ of Formula (VI), Alis substituted R!, and Br. In another embodiment of Formula (VD), Alis
subStﬁtuted with three independently selected R'. In another embodiment of Formula V1), A
is substituted with C(OYNHR'. In another embodiment of Formula (VI), A is substituted
with two independently selected R',and Cl. In another embodiment of Formula (VI), A’ is
 substituted with Rl, and NO». In another embodiment of Formula (VI), Alis substituted
20 NHR!, and NO,. In another embodiment of Formula (VI), Al is substituted with (O). In
another embodiment of Formula (VI), A’ is substituted with OR’,
7 In one embodiment of Formula (VI), R is phenyl. In another embodiment of
Formula (VI), R’ is pyrazolyl. In another embodiment of Formula (VI), R} is morpholinyl.
In another embodiment of Formula (VI), R’ is isoxazolyl. In another embo&inﬁent of Formula
25 (VD), R'is piperidinyl. In another embodiment of Formula (VI), R' is alkyl, which is
unsubstituted. In another embodiment of Formula (VI), R is afkyl, which is substituted with
one OF more Rj, SRT, N(R7)g, NHC(O)R7, ar CL
In one embodiment of Formula (V1), R” is phenyl. In another embodiment of
Formula (VI), R” is methyl. Tn another embodiment of Formula (VI), R” is isopropyl, In
30 another embodiment of Formula (VD), R is pyrrolinyl. In another embodiment of Formula
(VD, R’ is morpholinyl. In anothér embodiment of Formula (VI), R is tetrahydropyranyl.

Still another embodiment pertains to corpounds having Formula VI, which are
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z3J (VII)  wherein each 1242 are independently H or are as described for substituents on R42, and
Al and 1573 afe, 35 dssgiiped in Formula (1). In one embodiment of Forrgpiia (ILWis,fytyl, imidazolyl,
isothiazolyl, isoxazolyl, pyrazolyl, pyniolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, heterocycloalkyl, or
heterocycloalkenyl; each of which is unfused or fused with benzene, heteroarene or AL"; and AlA is
hetemcycloalkene. In another embodiment of Formula (VIII), Al is furyl. In another 20 embodiment of
Formula (VII)ssabis/itaRiez . [ [B-hothoinrmbddivient of Fdith (Aaividbieatistisothiazolyl In another
embodiment ef.armuWaM])eAi i isaxazeid:bnanaiberemhsdinentohkeymua (VINT), Alis pyrazolyl.

In another emhodiment of Formula (V). A3 is pyrrolyl. In another embodiment of Formula (VIIl), Al is
thiazolyl. In a}%ﬁﬁ’g@’%}%‘ggﬁﬁmﬁ#%‘? oorlr?%‘ablngf{?ﬁﬁ{ﬁﬁs thiadiazolyl. In another embodiment of

Formula (VIIIF @8Aersimiggl i another emodimeies Fb s vy iohexsd fialzolyl. In another
embodiment efilrarmidpddiih) 1 Abisthetgroayctoatiayldin-angthes-esbadiment-affgrmala (VIII), Al is
heterocycloal{ﬁmgj_.sl_gi%Qggwﬁﬁmgggj@ent of Formula (VII1), Al is piperidinyl. In another embodiment
of Formula (VaItI}I%,V Al is morPhoIinyI. In another embaodiment of Formula (VIII), Al is

dihydro-1,3, 44K H6TARBHSW. F BRI & RBTERMEHE SF REPME WA RIS BS2bthien-2-y1. In another
embodiment of ForAngdef\¢ihodibistsé feothiczolPpyitin snotheruadivotirmentiofiFormula (VIII), Al is
benzothiazol-2-yhimanathesd.embasisentetmoumandi DeAbis il A4 tiazple0,5-alpyrimidin-2-yl.
In anothef, embadiment of. Formula {\VIlI), Al is tetrahydmthien-3-yl. In an r embodiment of Formula
Vi, AL e e T B el il A i
imidazo[2,1-b][1,3]thiazol-5-yl. In one embog?nept of Formula (VII1), Al is unsubstituted. In another
embodiment of 10Formula (VIII), Al is suBquS“éd with one or two or three or four or five independently
selected RI, OR', C(0)OR', NUR', N(RI)2, C(QRI, C(Q)NIIRI, NIIC(0)121, NRIC(0)121, (0), NO2, F,
Cl, Br, I, or C173. In one embodiment of il RAl is unsubstituted. In another embodiment of
Formula (VIII), Al is substituted with NIIR ﬁ%m Bobdiment of Formula (VIII), Al is substituted
with NHRI, and NOZ2. In another 15 embod'hmenEQ rmula (VIII), Al is substituted with NHRI. In
another embodiment of Formula (VIII), Alds iﬁbstituted with NRIC(O)Ri. In another embodiment of
Formula (VIII), Al is substituted with N(ng\\4 another embodiment of Formula (VI1II), Al is substituted
with C(N)C(0)RI, and RI. In another emboplment of Formula (VI1I1), Al is substituted with NI1C(0)121,
and RI. In another embadiment of Formufa (VII), Al is 20substituted with RI. In another embodiment of
Foonula (VII), Al is substituted with two indeperidféntly selected RI. In another embodiment of Formula
(VI), Al is subsdituted-with iClad panothetembodime piref feomalla il dAkis ISubstituted with CF3. In

another embogdimeny pf EQmula(YlIReAbls:subsvruied Wit fr.1NAR9H0&! @mbodiment of Formula
(VI), Al is substituted with three mde}pendentl selected RI, and C(0)OR'. In another 25 embodiment

of Formuia (VII1), AR Syl IeHae (YOR:, ambieterhdimkambdriEstmbia (viny, Al is
substituted RbyvardCipindyiotherbmbodimeant Gidmprmatal (W HsrAcisisdgtituted R', and Br. In another

embodiment gfFaEpRidaeY I oot i SRS IR Withihieq indepandantisselected Rindn another
embodiment qf Fo muIaéVIII Al i sub§tltutebd i|th C(QONHR Wﬂf‘m?}%f'ﬂ?a%%{f;@?”t of Formula

(VIII), A’ is substituled with By - 1 anosher embodiment of Yormula .
embodiment of Formula (VIT), A’ is imidazolyl. In another embodiment of Formula (VII),

20 Alis isothiazolyl. In another embodiment of Formula (VEH]}, Alig isoxazolyl. In another
embodiment of Formula {(VII}, Alis pyrazolyl. In another embodiment of Formula (VIH), Al
" is pyrrolyl. In another embodiment of Formula (VIL}, Alis thiazolyl. In another embodiment
of Formula (VID, A’ is thiadiazolyl. In another embodiment of Formula (VII), Al is thienyl.
In another embodiment of Formula (VH), Alis triazolyl. In another embodiment of Formula
25  (VID, A is heterocycloalkyl. In znother embodiment of Formula (VII), A' is
heterocycloalkenyl, In another embodiment of Formula (VIT), A’ is piperidinyl. In another

embodiment of Formula (VII), Alis morpholinyl. In another embodiment of Fornmla (VII),
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30independently selected RI, and ClI. In another embodiment of Formula (VIII) A is substituted with RI,

and NOZ2. In apg E@Eﬂmgdiment of Formula (VI1I1), Al is substituted NH ? »J0 another
embodiment of Formula (VIII), Al is substituted with (0). In another embo |ment of Formula (VIII), Al is
substituted with OR". In one embodiment of Formula (VIII), Rl is phenyl. In another embodiment of

Formula (VIII), RI is pyrazolyl. In another embodiment of Formula (VIII), Rl is moipholinyl. In another
embodiment @¥f Folindte: [\ I#hRliigdsdxhZolylotranttitnembddiment WiEéfnsula (VII), R is

piperidinyl. InRpRAARL-SrMOOH imeR; @&E&ﬁ%@f\é&&&%t@ ahkyl, Mlﬁm&uﬂw%ﬂtuted In another

embodiment of For]rgua \}élel . R |s a l{fg{ qulges_ % ngcrgl e [ more F\;ZO[SR7 N(R7)2,
NHC(0)R7, or 1EﬁL "fh’one embodi §1 f Formula h another embodiment of

Formula (VII1Feermis iyl iy rﬁla?rﬁdm@to@fﬁiéﬁénméﬁ@léﬁ%rmmmhbédm%bﬁr%m% another
embodiment o¥ Formisla(ittoRiZis pyrielinyhdnanathenernbedimentof £asmula 10(VIIN), R7 is

morpholinyl. Ipy aq?&n%ﬁmb%gmﬁm%FPrm%tﬁylél%héﬁ?niént%t{ﬁamgwfﬁnxi Still another

embodiment pertains to compounds having Fonnula VIII, which are ten-butyl (28) -2- ll(5-
i14-(4-{[2-(4-cHISPEPRSI T A4t methylcy clohex-1-en-I-
yHmethyllpiperaziniiya) nfoginmy s Bi28Lb]Eidini:Sugtoyinedz &y fsuliamaydiitent of
1m5€;h()£/1| ]]: 3" t?iﬁiﬁlﬂﬁ ngxm’%th;y mr@f@@ﬁﬂ@aﬂiﬁ@@%ﬁ@our ar fwle m_depende:nﬂly 1)N-(12

ar, y I YICYG y in-I-y1)-N-(12-
1(4- fluori‘f?etra d Sﬂ 3&64 Fﬁjnri"?glt}#m% 2&%@&@% %Lbr%ﬁos #%%%5 nyl)'-z-(lHpyrroI012,3-pry
ridin-5-yloxy) Eé%?ﬂe@émgr &Itlbﬁﬂ?%cééﬁ?éﬁl@%‘éiﬂ?ﬂb%ﬁmﬁg? §4its dtiprodrugs and
metabolites theseiefitRharmaseticaltCanposiFons; (COMbinatieubdthatapies MMrthods of Treatment,

and 20 Adminjstiatiefood ARCRS AMPAAIM AN comRses ATRIMEGEYLeal pmpggitions comprising a

compound havmg Formulaggfz&an an excipient. | another embodiment comprises methods of

treating canc&PI A A A AT Soh BHiAg ATHRTH ‘é"f’ngﬂ mﬁet&naa‘fﬂ%?’é%ﬂﬁjéﬁﬂv §tceptable amount of
a compotihd Havint 26Bofmislakisimted vSHINBHOPIE ehnbodinmerbedmptistometh0ds.of treating

autoimmune gdisgassimn.RIMAMMAl COmprisiog-atminisiarngtharetam Herapgutically acceptable
amount of a CO%WHM&% dﬁdF@rq}luggO&lzr enbo gtill gplgotgler e{{}ﬁ?%ﬁqsesqjtbgl aéns Jo compositions for

treating diseases dUI’Ip anti-apoptotic Bcl-2 proteins are exEéesse Salg compositions

comprising angipRentxHy alﬁféf’gﬁéﬁ‘ﬁﬁ%ﬂwéﬁéﬁﬁ?}é“ﬁﬁ%Ht%flﬂfé Bﬁ*ﬁﬁbﬁﬁ’ﬂﬁﬁaﬁng Formula (1).
Still another embiediménti pertailidtoueibds of weatingl diskaseiid-panatieltsderiagrivhich

anti-apopipticiBELiR.PLAIRINS e SrRIaRsaenSad methers Comerising.administaring,to the patient a
therapeunca”Xf ?];fg}% V?V?Ign%u gtsg{)s%tg%n ounf;i h nvzlgo Eroerlrlpb%ldamgem of Formula (VIT), A' is
substituted with F. Tn another embodiment of Formula (VID), Al is substituted with three
independently selected R', and C(O)OR'. In another embodiment of Formula (VII), Alis
substituted R, and C¢G)ORL. In another embodiment of Formula (VII), A' is substituted R,
25 and CL In another embodiment of Formula (VID), A' is substituted R', and Br. In another
embodiment of Formula (VII}, Alis substituted with three independently selected R. In
another embodiment of Formula (VII), A is substituted with C(O)NHR'. In another
embodiment of Formula (VID, A is substituted with two independently selected R’, and CL
In another embodiment of Formula (VH), Alis substituted with R’, and NO;. Inanother
30 embodiment of Formula (VII), Al is substitated NHR], and NO;. In another embodiment of
Formula (VID, Al is substituted with (O). In another embodiment of Formuta (VID, Alis
substituted with OR'.
In one embodiment of Formula (VII), R' is phenyl. In another embodiment of

Fornmala (VH) R is pyrazolyl. In another embodiment of Formula (VIT), R! is morpholinyl.
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Still another embodiment pertains to compositions for treating bladder cancer, brain cancer, breast
cancer, bone pagaw.eaneer, cervical cancer, chronic lymphocytic leukgmia, cploreeiad cancer,
esophageal cancer, hepatocellular cancer, lymphoblastic leukemia, follicular lymphoma, lymphoid
malignancies of T-cell or B-cell origin, melanoma, 5 myelogenous leukemia, myeloma, oral cancer,
ovarian cancer, non-small cell lung cancer, prostate cancer, small cell lung cancer or spleen cancer,
said composifioasibomprisinganidieipiernivindaitherapsytidatyogfectivedamuuit of the compound
having Formuta-£hiia (vl angihengmbodinentResiaing & metheds of, keating bladder cancer, brain
e rea NSl R I SReEL ARl ISP DN MTp oKl gykemna, coorectal
10cancer, esophageal cancer, %gpa oce fufar caqcer,al mﬁhob’las i 1eukemia, follicular lymphoma,
lymphoid maligjfasisiesisrrcaiRoM BBkl Mgt meiddoma, myelogenous leukemia, myeloma, oral
cancer, oyarian caneere:opesmal oeildtang:cANLeN, prosigle laancher amabicett king cancer or spleen
cancer in a pglight, dﬂﬁﬁ@}bf?}%ﬁpmaﬁ@m AFVRAISIErING A daewnatirnt adhergpaytically effective

amount of a compound having Formula (EQ 15 Still another embodiment pertains to compositions for
treating disea¥¥SHUTRG W HraBkBledbetl AHAPBSot BT BrSEINE! S5l BB A positions
comprising arf\@Xciientapkbintheapedtic ahpekfestive Bamolrteh thé isomodiyhaying Formula (1)
and a therapeutically,sffecliveamaeunt aionemddiianal thesapeutic agrnteumare than one additional
therapeufic agent, 205t another embediment geriains e mehods alealing disease in a patient
during which are %xpressé anti=apoptotic Bcl: pro elns,gsaldr methods comprising administering to
the patient a tHEPASE M eaiROFCEGRS 2t CEoPpBUerHa gAY (1) and a therapeutically
effective amount of one additional therapeutic agent or more than one additional therapeutic agent.
25Still another embodiment pertains to cémpoAitions for treating bladder cancer, brain cancer, breast
cancer, bone marrow cancer, cervical cany chranic lymphocytic leukemia, colorectal cancer,
esophageal cancer, hepatocellular cance ) lastic leukemia, follicular lymphoma, lymphoid
malignancies of T-cell or B-cell origin, m omg, myelbgetidus leukemia, myeloma, oral cancer,
ovarian cancer, non-small cell lung cancet 361?5hn‘é)nicﬁymphocytic leukemia, myeloma, prostate
cancer, small cell lung cancer or spleen e&lncer, said compositions comprising an excipient and a
therapeutically effective amount of the cﬁ‘nx)und having Formula (I) and a therapeutically effective
amount of one additional therapeutic ageﬁ{ or more than one additional therapeutic agent. ~ Still
another embodiment pertains to methods of treating bladder cancer, brain cancer, breast cancer, bone
marrow cancer, cervical cancer, chronic lymphogytig leukemia, colorectal cancer, esophageal cancer,
hepatocellular cancer, ymenoblastic lenkemia. foliculardymphoma. lymeheid malignancies of T-cell or
B-cell origin, melanoma, myelogenous Sleukemia, myeloma, oral cancer, ovarian cancer, non-small
cell lung g%nc%rf"i?ﬁ?dﬁ?&"i?ﬁﬁﬁh’?%%‘&“l@hkemia, myeloma, prostate cancer, small cell lung cancer or
spleen cancer in a patisrnsedtnemeti Gosnebriiiising iadmyinistrnty tosthis st v sthietapeutically
effective amoH{,]g,pjl}tbgﬁg@p@wgﬁgyjmaggyml@ﬁ) Ao thesareutioally gffective amount of one
additional the[]%{)euticl agent or more }hczim on(;us%g_d;_t%gsréﬁl “gptggggeuti agent. 10|\{!\ekagngilites of

Croc OaIKE . ch of which 1s,un zene, heteroarene or
compounds having ofmuta (?)a, pro&’uced by In vitro or in Vivo Metabofic processes, may also have

utility for treating Hikueeesadiensialeanathel anbRapspef Emetln Ybteind furyl. Bapesier precursor
compourms V\éﬁiﬁhdm;em bﬁfmtad)mme,dpjhs\ﬁ_iﬁﬁmﬁmm mmmléeém&mmuﬂmmavm_gﬂiormula 0] may
also have utility fof fgaling dPERARES ARSRERAGMIRLIRSVAISSSIN QL ANNARPRIGHS Bcl-2 proteins.

embodiment of Formula (VIID), A' is pyrazolyl. In another embodiment of Formula (VIII),

A is pyrrolyl. In another embodiment of Formula (VIIL), A’ is thiazolyl. In another

embodiment of Formula (VIH),. Al is thiadiazolyl. In another embodiment of Formula (VIED,
25  Alis thienyl. In another embodiment of Formula (ViID, Alis triazolyl. In another

embodiment of Formula (VIID), A' is hctarocycloa]'kyi. In another embodiment of Fornmia

(VII), A’ is heterocycioalkenyl. In another embodiment of Formuta (VHI), A’ is piperidinyl.
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Compounds having Formula (I) may exist as acid addition salts, basic addition salts or zwitterions.
Salts of the ¢ e prepared during isolation or following purification of t ompounds. Acid
addition salts%%}?f?gi E@}gnﬂp%unds are those derived from the reaction of t&%ﬁ%ﬁfﬁ%@g\:ﬂth an acid.
For example, the acetate, adipate, alginate, 20bicarbonate, citrate, aspartate, benzoate,
benzenesulfonate, bisulfate, butyrate, camphorate, camphorsufonate, digluconate, formate, fumarate,
glycerophosplaiesigititaimetes fiefiiiccuifatey Igptanoatehtiexanoaieky disohiatdes hydrobromide,
hydroiodide, lagtobipnate, Jactatgydnalepienmesivienesulionatemetirnesyionate.
naphthylenesg\l]ﬁpajge,- icqtinate,)oxallage, amog\te‘, ré)e_cti_nate, [})??rsulfatel,_ phosphate, pierate,
propionate, stittinate tAHAIECS Thiok FAN AT Hnebrs st et thrd Syt dtiRepata¥8luenesullonate,
and undecangatk Satrsbittiebedimpohiduraa (SBurags szt cbntemplated as being embraced
by this inventianRasit: adelitian.sais) ok the comprusss, sugpthesederver frmethe reaction of the
compounds wifh (g, Bydraisa cATRANate. erbicarhanAle.of allgs. sueh asifpjum. sodium,
potassium, calcium, and magnesium. 30T§he compounds-having Formula ( may be administered, for
example, buc&ff dphtHEicall? SiayobEmaodeaiRdpatahtdb N i sahedietiatly, intraperitoneally
intrastemally, Tatrave (851, stbditaikobily})héctallyyitopically, transdermally or vaginally.
Therapeutically effegtive anqintsQk comprypis havingmetmwa ) depend.epaheresipient of the
treatmen thngis%{d&IBei 0. str%ﬁ‘tﬁgte d 1Elh(()ensg;/ler(i)t rth(%reof the com gsition containing the
compoung, the B of administration. the toUte of adminisatiSh tHE" R8I BPtreatment, the
compound poteirsd Rs fite SI0RRFAHER N& WHEtNEKBMJTENIERE s WHIYeRéo-administered. The
amount of a cerRIpouRd, afthisinventenihaving Rosmwlant)nsadtomake®mmempasition to be

administered dRibkIfReaRbILAARIIRACSEBRIN VAR hIR3ER IR 9 pput 5,03 to about 200

mg/kg body weight. Single dose compositions gontain these amounts or a combination of submultiples
thereof. CompBURYS REHHYESHARHA ) WY DSttt rad WHR ot Sulairekeipient Excipients
include, f6r exarhplecenddpsulkiigimattiiatb-onaddiiiiesiRicihn asodbsanptidimaccélerators,
antiolx?]glants, bmgfﬁﬁ\hglff@fsisﬁ&lﬁﬂ&%@%ﬂﬁRQﬁ@)’}H‘IQI@%ﬂ%@p dienisndidisiniggrating agents,
emulsifiers, e rs, fillers, flavorin ents, humectants, lubricants, perfumes, preservatives,
propellants, rzl{ggé’i%g %Ejulgrslt g},wsc?évrlltl[llzli\géagggnn g?%%glenéé’%lenﬁéé?{goﬁ(bl &%r&ﬁ ﬁé ﬁ%a ggents and mixtures
thereof. ExcipieiftéHet BrésaPREEHRT aehioitenibes sriphsnt of EomplulBThaVilig Fatmla (1) to be
administered afatiyiaisalidiugage fairinciudeiorekample, cagasmalgivia agitis 15aluminum

hydroxidg, bengy);alcohinh RenFyhRRIZAMS Fert BUIVIRNE SAER!ACRIBAMETS, GaSIQL I, cellulose,

cellulose acetate, cocoa butter, corn starch, corn oil, cottonseed oil, crpss-povidone, diglycerides,
ethanol, ethyl‘E‘é"ll’ﬁl’g%%t}yeqﬁ%‘iﬂ“fﬁ&e5‘6&“8%%1’5"&%8‘?%&? TOY'B YAV, el erhal, glucose,
glycerol, groufiifotoihtyeredipropyifvetivd Cdidses isoprophnot, (Setdmimahdine, lactose,
magnesium hyglrexislen: tragnRfaimisiearale.ili.20maninieh-merrsladdesralingaoll, peanut oil,
potassium ph?&ﬂﬁ,a II&e 1?%.'1 sSth%E?;[Volﬂ}S @{&thependently seiec;‘ted R, and C(OYOR". 1n another
25  embodiment of Formula (VIII), A' is substituted R', and C(O)OR’. In another ernbodiment
of Formula (VIII), Alis substitated RI, and C1. In another embodiment of Formula (VIII}, Al
is substituted R', and Br. In another embodiment of Formula (VIID), A' is substituted with
three independently selected R'. In another embodiment of Formula (VIID, A’ is substituted
with C{O)NHRI. In another embodiment of Formula (VIID), A' is substituted with two
30 independently selected R', and Cl. In another embodiment of Formula (VIID, A is
substituted with R', and NO,. In another embodiment of Formula (VIID, Al is substituted
NHR!, and NO,. In another embodiment of Formula (VIII), A’ is substituted with (O). In
another embodiment of Formula (VIHI), _AI is substituted with OR .
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povidone, propylene glycol, Ringer's solution, safflower oil, sesame oil, sodium carboxymethyl
cellulose, sodiyg,phgsphate salts, sodium latuyl sulfate, sodium sorbito}, Soybean,gib.stearic acids,
stearyl fumarate, sucrose, surfactants, talc, tragacanth, tetrahydrofurfuryl alcohol, triglycerides, water,
and mixtures thereof. Excipients for 25 preparation of compositions comprising a compound of this
invention having Formula 00 to be administered ophthalmically or orally in liquid dosage forms include,
for example, 1,3-butylenergiydolercastorila C6H)ON, cottonsebdusitiathalrd|kattyacid esters of
sorbitan, glerm&lumgrgqngwtmoaylﬁmgrmﬁm@r@aﬁmh@wemmmlmmyme glycols, propylene glycol,
sesame oil, water.a ixtures thereof, Excipients, f eparation of compositions 30 comprising a
compound of 1%hcirsphl'ﬁ[\}/réyrf;tr;i))ﬁna Oél\?ﬁﬁanlg%rﬁ% éoﬁ#% ug%{gqr#fr?fsfé}seoéaézéﬁibt%gfﬁ%ﬁclude, for example,
chlorofluorohyeesirsees Fettian oY ake it idiRtr &S Mo smdinsm nid orprdyaiation of
compositions ebignyiis) agishcomposnaeof thisinve ptibhdhaving Fenmialey{1)1® e didministered
parenterally inglude, farexampig . 3:oMaNnedigl cagtor Qikcgerr™l, éottonseed oil, dextrose, germ oil,

groundnut oil, liposomes, oleic acid, olive oil, peanut oll, Rlnger's sg!utlond,safﬂoyver oil, sesame oil,
soybean oil, U.S.P.IBP@&BW@@B‘Hi?frﬁc’gﬁ\l(]ﬁﬁ’eﬁgoﬁ SR WP MR RAGPEE TSR of Excipients for
preparation of combaitiork somipsiifteactonpbuticiol thikmventigl hRVingPemiull (1) to be
administered gggialsHovaginatyinsludefor €xappiginsn qaabiiiesmpalyethyle perglycol, wax and

midures fereoliR o mRauRds avng oA ale Sxpesied I b uSeluien e vith allalting

agents, angiogenesis inhibitors, antibodies, antimetabolites, antimitotics, antiproliferatives, antivirals,
aurora kinase inhibit§Fsigthia e apulims el S Steraprire it cprie IBEGh a%d Bfi-1) inhibitors,
activators of deathutse CEpDI [pBiwvay | Berohbldinass-inhibitots | BiTdh«(Bi-Specific T cell Engager)
antibodies, a mqwﬁ _rgggjgg@l@g,}pW&migw%_%%gmgy%}%gﬁp_g_ndent kinase

n

inhibitors, cell cycle inhibitors, cyclooxygenase-2 i ibit%rs, DVDs, leukemia viral oncogene homolog
(ErbB2) recepBIMHititoPEe arantiv IREHY IRISBIBIE REATSHOZK protein (11SP)-90 inhibitors, histone
deacetylage (HBAC)(hHibitorsahorrictmétyimabibe:- Immuridisgichspdrmipitors-Bfidhibitors of
apoptosis profeinsdARshieroalating-antibiafies4leinage inhibitors, kinesinyinbibifors, Jak2 inhibitors,
~ 15mammalian ta[rz%%gfbﬁ?ﬁ%ﬁg}yﬁqin inkﬁbriltors microRNA's, mitogen-activated extracellular

[

) y foxXy)penzannte; . . . .
sgnal-regulat@&T nase inhibitors, m tivalent binding proteins, non-steroidal anti-inflammatory drugs

(NSAIDs), poRPhtmpattisAbsirre RItpR SEpn B0l SORBraE TP RIS HMibBREFE, platinum
chemotherapeutios;jpolioa Kerkinase: Rk irhilditor 8. phies prroindsitide 3 kmasd (P13K) inhibitors,
proteososge inhihitars, pyrine analogs, 20pyrimidine analogs, receptor tyrosine ldnase inhibitors,
etinoids/deltoids plant alkaloids, small inhib_itop( ribqntrjcl ic acic‘isLl glsiRNA_s , topoisomerase inhibitors,
ubiquitin ligase inhibIS S SR R S P B Bl W BSes ST RO T8  these agents.  BIiTE
antibodies aretimpedifiyantibodiesitiaed directrdells to attack cancer cells by simultaneously binding
the two cells. The Tseelhibae atipekadhedapgsiscansek cettle 2 FoiarmaptesaiBikE antibodies include
+ adecatumnumap (Migromet MI20Hh Blna ymamab. MiEIomeL MIAGE) and s g Whout being
limited by theory, one of the mechanisms by which T-cells elicit apoptosis of the target cancer cell is by
exocytos?é of E%@Wi‘i&ngranule components, which include perforM and granzyme B. in this regard,
Bcl-2 has been shaiwh toodittemiatintére indprcttomehapoptesisbysbotmperforimand granzyme B.
These data syggest30.4has iphibition.af Bel-d.camldsnhancadhe atataxic effects elicited by T-cells
when targeted to Wr cellg $VI1? utton, D.L. Vaux and J.A. Trapani, ./. of Immunology 1997, 158
(12), 5783). “HIRRAYAPE RATECUlss having endogenous RNA bases or chemically modified
nucleotides. The mddifieatisnselyHoeaivstishsceromioasantr: HetRatsrsrirtipefddsed stability
and/or ingreasgd-gelita: patepeyciksxarepiessed chemicabmoaificaiiansgdnsiidpiphasphorothioate.
groups, Z-deo&g&g&}g&%%ffgc'ﬁggm}ﬁ%p@Q%g@g@gg%qglgﬁgla%b!:ribonucleotides, Z-methoxyethyl

ribonucleotides, combinations thereof and the like. The siRNA can have varying lengths (e.g., 10-200
bps) and structures {EIGP AT BTE BEHRIEETE S Lhal 45 T HiRfe SRR APEBE  HiTE fatches) and are

processed in cdiishtoniprpvitigic Bel-2 proteins are expressed, said methods comprising administering to

the patient a therapeutically effective amount of a compound having Formula (1)
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active gene silencing. A double-stranded siRNA (dsRNA) can have the same number of nucleotides
on each strang (hjpnt ends) or asymmetric ends (overhangs). The overhangof ;2 q4leotides can be
present on the sense and/or the antisense strand, as well as present on the 5'- and/ or the 3'-ends of a
given strand. For example, siRNAs targeting Mcl-1 have been 10shown to enhance the activity of
ABT-263, (i.e., N-(4-(4-((2-(4-chloropheny1)-5,5-dimethyl- 1 -cyclohex-1-en-1-yl)methylThiperazin-1 -
yhbenzoy1)-4-(((I R}B-¢{mdiptvoliadiuynt pejtains to compositions for treating bladder cancer, brain
((phenylsulfapyhmethyhReapy amine)S-(EHtuargragibyilsy fapyihenzenesultonamide) or

ABT-737N-(4-(4((4'-chloro(1,1'-bipheny1)-2-yOm Dpiperazin-I- enzoyl)-4-
(((1R)-3-(dim§ﬁ§§%§tﬁ§iﬂ%‘:—e ’-ffﬁﬁé%’ﬁgﬁﬁ%ﬁy aé% %%%%yﬁfﬁrﬁfﬁ I&_@%ﬁn‘?ﬂo eaﬁzenesulfonamide) in
multiple tumofd&l ihb g pirgae aphahiginrese gt dhr obod 681 9iietu tlaAteferences therein).
Multivalerst binging prateins.aii, hinding, preleins: compusag-twecorsindrehrhgembinding sites.

Multivalent biBQJﬂQJH&E%@DMﬁ&ﬂQH%%%{&@ JoPRvethethiee BhpArRRRIAEARININg sites and are

generally not naturally occurring antibodies. The term "multispecific 20 binding protein" means a

binding proteift ¢RISEB! 6 BIRRHE Hbe B A ranidd s F MPRTAEE PSSR variable domain
(DVD) binding proteinis saarghte trabaligntigremiitivetetitbdind ingprobéidk birdimdproteins comprising two
or more antiggr kinging, sitesmateh-RVEMav kentaoraspe itk (e capalia ebhirging one antigen)
or multispecific (i.e., capable of binding t\ r more antigens). DVD bindi roteins comprising two
heavy ch%?in Iﬁ;%)elégsﬁg% %"‘Eﬁa é’%r’a% t%%%gﬁ%%‘ﬁaﬂng’% %“3&7@8%%3’&43% %{erred to as DVD Ig's.
Each half of XESTg doPRBrid exieriasioy EHAIVD BORFED &Iy MYEREMMYVD polypeptide, and
two antigen biading sitesldoacthdinding sts:cemprses-anndavy thamnariablezdeaain and a light chain

variable domajp,with Mg@k@&@r%@eﬁ&mgl%ﬁgpmiém,tgﬁm@iﬂ&ipa)ﬁgm%gmg@%ggosite-
Multispecific DVDs include DVD hinding proteins that bind DLL4 and VEGF, 30 or C-met and EFOR or
|

ErbB3 and ECGERA N LA RTIEF Ry EA A A LR RRE AR Be 475 A % 280, apaziquone,
bendamustine, brostallicipthinsselifdimeatrtyttpidn eorepantiostifve (BON ireatichambubith
CLORETAZINE @} {flaremidstine i BAO pRIM), ayclophosphamide:decarbatine, asteamustine,

fotemustine, lufostamige, fostanide, 2410, QmHSINS (GENU) elRS[AIIde, melphalan.
nntobronitol, mltoFactoF, HImUStInC, nitrogen mustard N-oxide, ranimustine, temozolomide, thlotepa

TREANDA(r) {H&Hoa Aeshn)orradimh rameiiniae! shuddimreratidivgehdei®mhtbitors includé
endothelial-speeific receptor tyrosine kinase (Tie-2) 5inhibitors, epidermal growth factor receptor

(EGER) ighibitors, igsylif @k eiRdasior-2Aese R o UGE R-Jnnibitors imaliengialioproteinase-2
(MMP-2) inhibitors, matrix mgtallodprotem%%‘-g MMP-%) Inhébl ors, platelet-derived growth factor

receptor (PDCPIR) THHBRSHS IS MRBREsondin BRalBy S VASC IR SRRt A TS WiRS S tor receptor
tyrosine ldnagbe(VEGFRYcpibitoRy eiftgtirealikentd Antiiretal Ghtes reiude (RRMITA (pentetrexed
disodium, LY 2@dapldic M AkcGvazacitiflitenddbidad (eapesitadine jr carmneidnk EUSTAT(r)
(cladribine), C!i%éﬂri%baiﬂﬁeﬁyé&ﬁ@?g@&’ cytarabine ocfosfate, cytosine arabinoside, decitabine,
deferoxamine, doxifluridine, eflornithine, FICAR (5-ethyny1-1-13 -D-ribofuranosylimidazole-4-

carboxarfide), enocitaRR S HIRA ARG B AR 9 fOF GRS S TRE BRSH: Dratn

cancer, breast cancer, bone marrow cancer, cervical cancer, chronic lymphocytic leukemia,
colorectal cancer, esophageal cancer, hepatocellular cancer, Iymphoblastic leukemia,
follicular Iymphoma, Tymphoid matignancies of T-cell or B-cell origin, melanoma,
myelogenous leukemia, myeloma, oral cancer, ovarian cancer, non-small cell lung cancer,
30 chronic lymphocytic leukemia, myeloma, prostate cancer, small cell lung cancer or spleen
cancer, said compositions comprising an excipient and a therapeutically effective amount of
the compound having Formula (I) and a therapeutically effective amount of one additional

therapeutic agent or more than one additional therapeutic agent.
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15 combination with leucovorin, GEMZAle (gemcitabine), hydroxyurea, ALKERAN (melphalan),
mercaptopurigg, §ineicaptopurine riboside, methotrexate, mycophenolig-agighgiglaialine, nolatrexed,
ocfosfate, pelitrexol, pentostatin, raltitrexed, Ribavirin, triapine, trimetrexate, S-1, tiazofurin, tegafur,
TS-1, vidarabine, UFT and the like. Antivirals include ritonavir, hydroxychloroquine and the like.
20Aurora kinase inhibitors include ABT-348, AZD-1152, MLN-8054, VX-680, Aurora A-specific Icinase
inhibitors, Aurora BS&petifiekindsdimshibittredna phelyal et reibladisiatitsitdrgiaatittie like. Bc1-2
protein inhibitgessinehdalendde1ed4(-9RsS RO} aGINA DM B3k 20k ahlimessenl(Bcl-2-targeting

antisense oli onucleot %Ddllpl 194, IP1-565 (4( g}(l bl ek folh
25chloro(1,1 d8’“pf1enyéj drgrl;“é:thﬁ %ﬁ%eraéfncalcsgierﬁ?gy afilc- ( em)ldfs %dﬁ?ﬁethylamlno) 1-

((pheny1sulfdrpathi ‘_’t’)’&ﬁ’?f’r‘ﬂb’f%oﬁTtr‘GBé?h B SHETS B (RETRSEM N-(4-(4-((2-

(4-chloraphelayityhib rophethydrll-cyctohexiinenndey tymethl Typivegazmel yhienzoyl)-4-

((AR)-3-(mor iIIHE é&&k&(@fb%ﬁ%ﬂﬁﬁlﬁ?&w&mm]&%ﬂ@%ﬁﬁ@ Ul@()egﬁl sp]een cancer ina
((trifluoromethyl su %ﬁ)enzenesulfo mld@ABT 1 and the like. 30Bcr-Abl
kinase inhibitBfaHeitidd RSP RIBYHS Eéﬂiﬁg EE\? |Fﬁ% %?2 nd the like. CDK
inhibitors mcla@eﬂZﬁ@&B@PBWﬂW@FBM@@%QHCH\#B%‘?U‘@NFFI%BYF AfENRS By Afol, GPC-286199,
MCS-5A, PDQa329R1LinEpA-600209 sehcitiibode ¥@n202, R+psaeavitine), ZK-304709 and the like.

- ox-2 piotors Ingl AR AR ARG A (Slaaa BELTE A yaldpeRyiD), BIUSSATOT0
CELEBR X(r) (celecoxib), COX- 1 Iumwacomb% CT- AXX(é%(deracoxm) YEE-522,

A-methyl-2- (3 RSP RSFRENYE Hbas 3H94- ‘fFT"by*rﬁﬁfa‘)MW AUstBIREb), NS-398,
parecoxib, R$82G6x#:isC-58125, SD-8381, SVT-2016, 5-2474, T-614, VIOXX(r) (rofecoxib) and the

like.  EGER inhipitQss,1 &u%é\%?écﬁﬁfwmlnﬁa@ﬁ%mumlmmﬁ JEGEBMascine, EMD-7200,

ERBITUX(r) (cetuxi ). 11 ntibo ef|t| ib), 10 TARCEVA(r) (erlotinib or
051-774), TP@%‘%@% ¥m %?1“6%0 g}mm % (ru ig tm ?ﬁgjﬁg osoct aE‘dEb“@{@ receptor inhibitors

include GP- 72@WIOEPII@83I{%‘P1@(§%)E’TP¥ERCEPTIN(r) (trastuzumab) TYKERB(r) (lapatinib),
OMNITARG(r) (2Céopeiuzsmab)e TAK:EGS, (GVWAST 20461 (onafarait) pEMERBRA ZIEKB-569, PI-166,
dHER2 (HER2 v

ar z%%&ngr)@ Salts of the compounds are prepared during isolation or following
purification of the compounds. Acid addition salts of the compounds are those derived from
the reaction of the compounds with an acid. For example, the acetate, adipate, alginate,

20  bicarbonate, citrate, aspartate, benzoate, benzenesulfonate, bisulfate, butyrate, camphorate,
camphorsufonate, digluconate, formate, fumarate, glycerophosphate, glutamate, hermisulfate,
heptanoate, hexanoate, hydrochloride,'hydrobromide, hydroiodide, lactobionate, Iactéte,
maleate, mesitylenesulfonate, methanesulfonate, naphthylenesulfonate, nicotinate, oxalate,
pamoate, pectinate, persulfate, phosphate, picrate, propionate, succinate, Itam‘ate,

25  thiocyanate, trichloroacetic, trifluoroacetic, para-toluenesulfonate, and undecanoate salts of
the compounds and prodrugs thereof are contemplated as being embraced by this invention.
Basic addition salts of the compounds are those derived from the reaction of the compounds
with the hydroxide, carbonate or bicarbonate of cations such as lithium, sodium, potassium,
calcivm, and magnesiom.

30 The compounds having Formula (I} may be administered, for example, bucally,
ophthalmically, orally, osmotically, parenterally (intramuscularly, intraperitoneally
intrasternally, intravenously, subcutaneously), rectally, topically, transdermally or vaginaily.

Therapeutically effective amounts of compounds having Formula (I} depend on the

recipient of the treatment, the disorder being treated and the severity thereof, the composition
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15APC-8024 (HER-2 vaccine), anti-HER/2neu bispecific antibody, B7.her21gG3, AS ITER2
trifunctional bigpegficantibodies, mAB AR-209, mAB 2B-1 and the like. ., Alisinpg.geacetylase
inhibitors include depsipeptide, LAO-824, MS-275, trapoxin, suberoylanilide hydroxamic acid (SAHA),
TSA, valproic acid and the like. HSP-90 inhibitors include 17-AAG-nab, 17-AAG, CNF-101, CNF-1010,
CNE-2024, 20 17-DMAG, geldanamycin, IPI-504, 1(05-953, MYCOGRAB(r) (human recombinant
antibody to H8R:Q8): NCS8+688664)t AUR4Edh i gaBordbicicnt, & MK 21T 208 TA-G080VER49009 and |
the like. |Qﬁl@i@ﬁ@n%ftﬂ@B&}(&@&ﬁ@@ﬁﬁg@ﬂg@cﬁp&%@&ﬂa@M@h@l&%@(ﬂa&nﬁ@ﬁt&é%, GDC0152,
LCL-161, LBW-242 and the like. 75Antibody drug conjugates include anti-CD22-MC-MMAF,

- D22 ME TR S OIS RO DR e D A" BT ADI AL 547 SGN-19AM
SGN-35, SGNWS &ffrre ke pRetifatsrsside e Bl ipatiglagardtdelirRaitosghtibodies or other
agents that takgenlRAIL008 deathreteptorsHelgwdR4 singdIRb »sushidenAgaimalbeeonatumumab, 30

ETR2-STO1, GRGAILS. (exatimnupaii.dal@oat29, LBY-135, PRO-1762 and trastuzumab.
Kinesin inhibitors include E§15 inhibitors such as A2D4877, ARRY-520; CENPE inhibitors such as

0SK923295A and th& & FAR PRI S REt AR CEPSFET HUSS0RIMBY REFIREhd INCBO18424
and the like. ExcitbEKinhibitbreintiide ARRYD4 2R86ARRYIABS 16 RRIS2EVOL, PD-98059 and the

like. MTQRRPIBIOLSIRGIAEER, AR1E3DE 86/ CdadDa BNErabions s B -Adakapamycin, temsirolimus,

ATP-cordetitéve TORC irroRe2 inlgligégts),ras téngelysg}ﬂgrg%é%QSﬂ PP621’14?hL|1:§]F;L3tQ}’ILSS,TI%rI‘ii@‘1 and the like.

Non-steroidal anti-mianr Eé\ntt(g’rf/m rugs include AMIGESIC(r fsa salate), DOLOBID rES(diqunisal),
MOTRIN(r) (iBEBrBferyeISRENGS onet B BTeH P RBAPERIA T ABTMSTSHEITEELDENE(r) (piroxicam),
ibuprofen creampfikdd/ B nnapnexed enadNARROSYN(r) (naproxen), VOLTAREN(r) (diclofenac),

INDOCIN (indornetpagi)a HRda%) s Rk ES L ] NE (etodolac),
TORADOL(r) ketorg)lac . &iﬁ%%}hmo%(%&%%ﬁd&gﬁﬁﬁ%FIé\g%(gg@iEﬁ?ﬁgg%r%ude C-451,

CP-673. CP- é é%%%fﬂléifﬁéeﬁl?éaﬂygg sg)ii.d dgsage férm inclnde, for example, agar, alginic acid,
. 15

" aluminum hydroxide, benzyl alcohol, benzyl benzoate, 1,3-butylene glycol, cathomers, castor
oil, cellulose, cellulose acetate, cocoa butter, corn starch, corn oil, cottonseed oil, _
cross-povidone, diglycerides, ethanol, ethyl cellulose, ethyl laureate, ethyl oleate, fatty acid
esters, gelaiin, germ oil, glucose, glyvcerol, groundnat oil, hydroxypropylmethyl cellulose,
isopropanol, isotonic saline, lactose, magnesium hydroxide, magnesium stearate, mait,

200 mannitol, monoglycerides, olive oil, peanut oil, poiﬂssium phosphate salts, potato starch,
povidone, propylene glycol, Ringer's solution, safflower oil, sesame oil, sodium
tiarboxyméthyl éellulose, sodiﬁm phosphate sﬁlts, sodiom laury! sulfate, S()dil.]l;lus.(f)l‘bitol,
soybean oil, stearic acids, stearyl fumarate, sucrose, surfactants, talc, tragacanth,
tetrahydrofurfury! alcohol, triglycerides, water, and mixtures thereof. Excipients for

25 preparation of compositions comprising a compound of this invention having Formula {I) to
be administered ophthalmically or orally in iquid dosage forms include, for example,
L,3-butylene glycol, castor oil, corn oil, cottonseed oil, ethanol, fatty acid esters of sorbitan,
germ otl, groundnut oil, glyeerol, isopropanol, olive ail, polyethylene glycols, propylene
glycol, sesame oil, water and mixtures thereof. Excipients for preparation of compositions

20 comprising a compound of this invention having Formula (I) to be administered osmotically
include, for example, chiorofluorohydrocarbons, ethanol, water and mixtares thereof.
Excipients for preparation of compositions comprising a compound of this invention having
Formula (I) to be administered parenterally include, for example, 1,3-butanediol, castor oil,

corn oil, cottonseed oil, dextrose, germ oil, groundnet oil, iposomes, oleic acid, olive 01,
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Platinum chemotherapeutics include cisplatin, ELOXATIN(r) (oxaliplatin) eptaplatin, lobaplatin,
nedaplatin, PARAPLALIN, (carboplatin), satraplatin, picoplatin and the likg,.1aRola ikekinase
inhibitors include 13E2536 and the like.  Phosphoinositide-3 kinase (PI3K) inhibitors include
wortmannin, LY294002, XL-147, CAL-120, ONC-21, AEZS-107, ETP-45658, PX-866, GDC-0941,
BGT226, BFZ235, XL765 and the like. Thmmhospondin analogs include ABT-510, ABT-567, ABT-898,
TSP-1 and theelike ROV EGF R lvihibiteidoing] udecAAST iy tbendeizimab)ioAB 7869, ABE-788,
ANdGl(;ZYM I(Eékﬂ&i&@gziiltmwa@téhﬁhiahéaﬁ@saﬁgd&gmagi@n{ﬁtbwmﬁi&harmﬁg@gﬁmls (Boulder, CO.)
and Chiron, (Emeryville, CA xjtinib (AG-13736), AZD-2171, CP:547.632, IM-862, MACUGEN
(pegaptamib)?(f\]f][—g%ﬂ‘%ﬁﬁ)r ((?E%L?a#emnll 1%33?2 s lo] g;%,r%gg a%ﬁ% ?Wfs}gé%%%ﬁ@aofalanib (PTK-787,
ZX-222584), SYTENTE{sUpigiBrsuos i pn gy xtidme ey o e ATy dtietanib, ZD-6474),
GA101, ofatumumatynipdihd8 66 AarB06))) ErbBBeapecific antibadies;sBSGR Speaific antibodies, DLL4
specific antibagligs and, CmetsReeifc Antbadies RRdHNR Ik mi ARIRIRNES: Iglnde intercalating

antibiotics aclarubicin, actinomycin D, amrubicin, annamycin, adriamycin, BLENOXANE (bleomycin),
daunorubicin, KBy %P OP 6 NI E CE TIPS AT %Flﬁﬁc‘fﬁﬁf“@}%&%ﬁ'ﬁ]ﬂ@ﬁ}'gpi rbucin,
glarbuicin, ZANVEBDIS {rhifitiasuisicialormfdeafioirr<@ionesiombliin AhBoearzZmgstetiniipEptomycin,
pirarubicin, relpeeganmyan.sinalkmatisiepiazeety, MAkSTARL) Kvalsigiixs¢inostatin and the like.
Topoisomerase. inhibitors includ lambicin, .9-amipnocamptothecin, amonafide, amsamine,
Mool FR S R RIS NS S el
CARDIOXANEHEk R Shih & smbriiatbensassas Btaky R BEER S oB ISR MIOEUBICIN (epirubicin),
etoposide, exateadnhitiQhyaroxycamptath@sp, gimetecanhiSlurotecanmitdRanirone, orathecin,

pirarbucin, pixantipnessHRilerAR-5RRYZaXA0S @m;%;ﬂ@&yeﬁaiqﬁ;&@ra@g%aasg@rmﬁslike-
Antibodies include AVASTIN(r) (bevacizumab), CD40-,s%ec_|f|c antlb?dle,s chTNT1/B, denosumab,

ERBITUX (cettXimdBf iRt s SRR aB) 16 E TR B SRSBaies, lintuzumab,
PANOREX (edrevoitnnaklc RENGARE XIHNXQ25GYRNG R IManG) vatidsirebliutilimumab,
trastuzimab, GRR20antikadiestypesilandilanrddhentike. poeibormanabiherapies include ARIMIDEX

(anastrozole), ARQMASIN (exemestane), arzaxifene, CASQDEX (bicalutamide) CETROTIDE(r)
204 [ T%WE%%%?’R | %ﬁ?{"ﬁe% IB%)J‘gxa h((?tﬁalsl%:)h ) ﬂégéENlL (flutamide),

(cetrorelix), de éfe |rx;lﬂ2é(§%re|_ N{r) (trilostane), d ENo]
EVISTA(r) (raiBXHEhEhibism pRRART rradiaasiey SERRES TP FeNTfEHE)> EASLODEX (fulvestrant),
FEMARA(r) (IgtivetoiedsifakrigstarePGKicobbiticoiosickHEETOR@I(rp(doxerdadeiferol), RENAGEL

(sevelamgy carhanair)ulasaioxiiens (Jrupralideassiaig MEGAGEGh(Megsaial, MIFEPREX()
(mifepristone), NILANDRONTM nllutaag:%lgc%s)\I NOLVADEX g?%%xlfen citrate), PLENAXJSTM
Ina e

(abarelix), prediisShe BRUBECTAPS (il E St S SaRs, D0 LU BEEAL i (buserelin),
TRELSTAR(rjuiliesinizing thobifsornd refeabingiporviforrs (L HREDS he&EAS(r) (Histrelin implant),
VETORYL (trilostangor moedaastane).sfohdnak(tosralin: gesayelinjanchibe dkgby Deltoids and

retinoids incluge seocaleitpl (hB 1389, CRLORDrIexAcalciiot(I1000), [elyetinide, PANRETIN -
(allret|n0|2r;), ATRAGEN rng!:]posomal tretinoin), TARORETIN(r) (bexarotene), LOD-1550 and the like.

Examples of antibodies include adécatumumab (Micromet MT201), blinatimomab
(Micromet MT103) and the like. Without being limited by theory, one of the mechanisms by
which "T-cells elicit apoptosis of the target cancer cell is by exocytosis of cytolytic granule
components, which include perforin and granzyme B. In this regard, Bel-2 has been shown
to attenuate the induction of apoptosis by both perforin and granzyme B. These data suggest

- 30 thatinhibition of Bel-2 could enhance the cytotoxic effects elicited by T-cells when targeted
to cancer cells (V.R. Sutton, D.L. Vaux and J.A. Trapani, Joof Immunology 1997, 158 (12),
5783).

SiRNAs are molecuoles having endogenous RNA bases or chemically modified

nucleotides. The modifications do not abolish cellular activity, but rather impart increased
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PARP inhibitors include ABT-888 (veliparib), olaparib, KU-59436, AZD-228l, AG-014699, BSI-201,
BGP-15, INO-{Q01, QNOs2231 and the like. Plant alkaloids mcludeIJeLIL 6095 fipited to,
vincristine, vinblastine, vindesine, vinorelbine and the like. 30Proteasome in bltors include VELCADE
(bortezo b) MG 132, NPI-0052, PR-171 and the like. Examples of immunologicals include
interferons and other immune-enhancing agents. Interferons include interferon alpha, interferon
alpha-2a, inteﬂwﬁbm alphoiRizaisderibiorpbetay ifterfeteryidmmral ag AR THMMUNE (interferon
gamma-Ib) orgrigiif &@ﬁo@@@ﬁiﬁ@sn}i d@@[ﬁ@ﬂ@étﬁﬂ@%ﬁ?t@@ﬂdh@rlﬂéﬁu@ﬁi@&@gqﬂts include

ALFAFERONED%l 3\‘(}\7[ "IQ r?]?!\%g% Of(l z%g} ‘f-%_ zt&l((%n 't?’btt%%ﬁ L}I}él(lﬂll;lng) (ﬁion?{mln) BEXXAR(r)

(tosﬂumomabﬁ Zuma otoxic ymphoc e antlgen 4), decarbazine,

denileukin, eﬁﬁﬁﬂ&ﬁ?ﬁﬁb"%@%ﬁ@@%@(ﬁ) (erBYPastint SYsftrAlt- felRERe alpha 5 interferon,
imiquimod, ME¢Odfhrntiabdl| i), Melanpmaivanches adtuapamabdnalgramastiay MYLOTARGIM

(gemtuzumab, gz &E@E?f&%d!%é’&ﬁ@h‘&ﬁh&&'@@ﬁ(‘@a QC&}{& < ek ENARREW) (oregovomab),

- pemtumornab (Y- muIIMFGl PROVENGE(r) (sipuleucel aramostim, S|zof|Ian teceleukin,

THERACYS(H}“E%%?IT&%I’@%{WE%%‘? \he k%ﬁ??ﬁ‘@?(‘ﬂ\ﬁﬁﬁi_% t?ﬁ‘%??nﬂiﬁﬁ%"ﬂ?é?éﬁfehm Lorus
Pharmaceuticaigdyois0en 10 (Spetificis siystandeofidaiysmianiS SV IWE GO Petiachlorodecaoxide

(TCDO)), PROLEUJKHNY (@A@k&ﬁi@gﬂ@lmstzaﬁtD/%&lM@&&Mm&&aﬂ%ﬁgb&&%&@b&%clizumab)
ZEVALII\l )(993(:'1 r|t ymoma tIHV p}\ﬁ[}(&ége(lhk I%Cglggtg%rﬁr}eagg % modHlelrs are agents that
|o o

modify detense mec 1anisms of Iviri g organisms or al responses as s@(rvwal growth or
differentiation’of 8 lcetd- YB‘&@WF@&%@W@W%YMM%W ﬁ&ﬁ‘ﬂlfgﬁ’éri’dyﬂrﬁ'éMde krestin, lentinan,

sizofiran, picib@h&;ﬂﬁﬂf&@l}%ﬂﬁifﬁgﬁl—)&ﬁﬁﬂ) Maﬁﬂmemamd}i{nlaﬁkwmﬁwﬂniﬁmm@ﬂa)logs include

cytarabine (ar binoside R ; R (r) (fludarabine),
5-FU (5- quoro)?JFrﬁcgé gxﬁ%?rt?e?{gﬁ ﬁ%&%ﬂ% ?{gghgl?gﬁﬁe@ﬁ %I[%)Hg )L’%ﬁg@‘;tgﬁed) TROXATYLIm

(triacetyluridirté ¥3; a@lf&%é‘f’gﬁ&{ ]26?}%%11?‘128 fdnyl)ﬁﬁh‘ﬁ@rﬁﬁ%{ 885’?ﬁé’fude LANVIS (thioguanine) and
PURI-NETHOIlifpp¢mersalitopuiknel. iiine totieragenssiffshdeb tabul fesepotii#éhe D (KOS-862),
N-(2-((4- hydreeeyphenyfiamisepeyw idin-dyyl)-4- methoxybenzenesuIfonamlde ixabepilone (BMS 25

247550) pacmaxel‘l\lf?t%?e-gt!':b lﬁzfg 90 tgl’?st %)é Qﬂalfng prote ngf}gm 1’9}8‘1%%\%’)) (p ?‘111:8' I&Il 19en
binding sites. Multivalent binding proteins are engineered to have the three or more antlgen
binding sites and are generally not naturally occurring antibodies. The term “multispecific

20 binding protein” means a binding protein capable of binding two or more related or unrelated
targets. Dual variable domain (DVD) binding proteins are tetravalent or multivalent binding
.proﬁei.ns binding proteins comprising two or more antigen binding sites. Such DVDs may be
monospecific (i.e., capable of binding one antigen) or multispecific (i.e., capable of binding
two or m@fe antigens). DVD bindiﬁg proteins comprising two heavy chain DVD

25 polypeptides and two light chain DVD polypeptides are referred to as DVD Ig's. Each half of
a DVD [g comprises a heavy chain DVD polypeptide, a light chain DV polypeptide, and
two antigen binding sites. Fach binding site comprises a heavy chain variable domain and a
light chain variable domain with a total of 6 CDRs involved in antigen binding per antigen
binding site. Multispecific I'VDs include DVD binding proteins that bind DLL4 and VEGE,

30 or C-met and EFGR or ErbB3 and EGFR. o '

Alkylating agents include altretamine, AMD-473, AP-5280, apaziquone,
bendamustine, brostallicin, busulfan, carbogquone, carmustine (BCNU), chlorambucii,
CLORETAZINE® (laromustine, VNP 44G101M), cyclophosphamide, decarbazine,

estramusting, fotemustine, ghufosfamide, ifosfannde, KW-2170, lomustine (CCNU),
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XRP-9881 (larotaxel), vinflunine, ZK-EPO (synthetic epothilone) and the like. Ubiquitin ligase
inhibitors inclygdg MPMZ,ghibitors, such as nutlins, NEDD8 inhibitors sughas.MiN4324 and the like.
Compounds of this invention can also be used as radiosensitizers that enhance the 30 efficacy of
radiotherapy. Examples of radiotherapy include external beam radiotherapy, teletherapy,
brachytherapy and sealed, unsealed source radiotherapy and the like. Additionally, compounds
having Formuisfiitemede beclpbrivhi medwithidtheoheathsrapeuticagentsddehsak ABRAXANEM
(ABI-007), ABIH&QQ&H@@@@)@M@M@@E@@& HREON)A ABMEXINGD: (ALBGMY PR3 AGRINE),
ALTOCOR(r) or, E\\éACOR(r) (lovastatin), AMPLIGEN(r) (poly Epoly C12U, a synthetic RNA),
APTOSYN(r) ?]éms |nd) AREDIA(r) (pamidronic acid), arglabin, L-asparaginase, atamestane
(1-methyl-3,17-diondegingirsstainpiblondprdydopdath i) e e Sterhsy WVENBbe{Ebhbreastatin
derivativej BE@d{mitupamabyreatectincorppeachexin (bhirienrnesutisisdacion}eanvaxin (vaccine),
CEAVAC() (Sangier Yehingl FRLEISK) Gemplo inl CRRIENE(HRistgmine dinycrochioride)
CERVARIX(r) (human papillomavirus vaccine) C: C TOXAN(r) (c cIo hosphamlde) H:
ADRIAMY CINUF S5 2ok 0 Bich e ot & %%1%‘ d{“‘b‘fﬁ R (OB BraanidSnEs) cYPATTm

~ (cyproterone abétite) toomtorestdiintaAlgms, m@s@a@@(em@ﬁmwmmﬁsmnon domains of
diphtheria toxj&ﬁ%g@vjﬁ@lhj@ﬂ&@mh@m@ human epidermal growth factor) or TransMID-107RIm

et o0 AR IS ARy RS el Poane d agels acid ONXAM),
eniluracil, EVIZON ua amipe Tactate RICINE INNS osome lotioh), discodermolide,

DX-8951f (exét%féﬁﬁ"fdrﬁé Peﬁk%é‘ﬁ?iﬁ”lﬂ%’é@(@b ibhe @)‘ E‘R)E}A{@L"H‘)“(quadrlvalent
human papillamavitus dba(dypesitsfit, I6sik8 pretomdinantarheciréyotABEREVIMUNE(r),
GENASENS%&&M&(Q@&QM&@@@@S g3l YASCINS) RYAXM) RIoslate cancer vaccine),
halofuginone, histerelin, hydroxycarbamide, ibandronic acid, IGN-101, IL-13-PE38, IL-13-PE38QQR
(cintredekin b%"é?fﬁ‘é‘f%‘ﬁ?) I@W&&ﬁ&%@ﬁ‘ﬂ@%%@f&h‘“ﬁ@?@SﬁaﬁﬂH‘l?@?f‘érrﬁh -y, JUNOVANTm or
MEPACTTm (mifeinatioticiel) loneferiniGE3Z0RN éthylenbietr ahydryfotate, miltefosine 20

(hexadecylphasmhachet bm&@%&%&%g@f}é)aéb@dﬁﬁ%&hhét%ﬁ&%&@&e glucuronate),
N1PENT(r) (pentosgat ), QNC N? ar| %%?aseé %@e" ONCOPHAG (r) (melanoma

vaccine treatmén(f O &ff A (m) accméﬁjC ATH u aﬁxierggln SIDEM(r)
(antibody- bas@@%&PdﬂE@)nWWE%&)WA%WWH@%%%ﬁ’rén‘é‘lhﬁﬁ“ﬂ’éioélw ﬁ‘é’c‘#ﬁdﬂé@l, PANDIMEXTm
(aglycone saponinsArgimirginseny 2basmisingy20ib)protapanaxadiol (aPPD) and

20(S)protgpanaxatrigl (ARATA) AR gmm@ebAﬁ’Mm%)zv% (nvesiigationakeangsy.vaccine),
pegaspargase, PEG interferon A, phenoxQdiol %%ocar azine, rebimastat, REMOVAB(r)

(catumaxomaﬁ)Spﬁ?Efi?LlfiWFD’CP)‘bﬁ%ﬁaﬁH‘é’Fﬁﬂaé§’ ¢ F%ﬁsfé?g}?r'b%{fr%ﬂﬁl WWETWE(D LA (lanrcotide),
SORIATANE @h{bititsetidhstdtrosporine (Streptomyces staurospores), talabostat (PT100),

TARGRETIN(r) 30 (hexarotanehitidX @RREXN(0 (@ItAnasllaxeth SHREEYTA(r) (ganfosfamide,

TLK286), temllfene AR(r mozol mlde il thal A RATOPE(r)
(STnKIM), thyr%r)ntaqS&@l%%%Er BEI) dm- 0 %%{4%&@) g;ngé %ﬁﬂzﬁmgﬁglme dihydrochloride),

TNFERABE TR (B EATVRRE- E)N)!P%Iaﬂ?é%féﬁth hEeHe g ehel &%Wﬁé@fﬁé@*ﬁactor -a),

TRACLEER(rj(preZAVMES@AEhhaseriianiadrStiioib(Retiniydetdandite] 3 TRISENQX(r) (arsenic

trioxide), VIRQJ.&&U}L%)&%@@  (fer tivgyggﬁkqlgﬁdﬁ)f{}%ﬁhﬁ)gg%ﬁ landins.plant), vitaxin
an ‘

(anti- alphavbeta3 bod N(r) (motexafln adolinium), INL TM (alrasentan),

XYOTAXTm (PP i%%ﬁf’rﬁé?x A L0] Niw) ke ) oy sy

((zifluoromethylsulfonyl)benzenesulfonamide (ABT-263), GX-070 (obatoclax) and the like.
30 Ber-Abl kinase inhibitors include DASATINIB® (BMS-3548235), GLEEVEC®
(imatinib) and the like.
CDXK inhibitors include AZD-53438, BMI-1040, BMS-032, BMS-387, CVT-2584,
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(trabectedin), ZD-6126, ZINECARD(r) (dexrazoxane), ZOMETA(r) (zolendronic acid), 5zorubicin and

the like. Datay,, JpgigHmynation of the utility of compounds having Formyga {l,ax Rigggrs to and
inhibitors of anti-apoptotic Bc1-2 proteins was performed using the Time Resolved-Fluorescence

Resonance Energy Transfer (1R-FRET) Assay. Th-anti-GST antibody was 10 purchased from
Invitrogen (Catalog No. PV4216). Probe Synthesis All reagents were used as obtained from the
vendor unlessiotireridiseSHetifisy. Meptide Byikssis Pelagetitd tnedliditi @isop8pylethylamine (DIEA),
dichloromethane &), Mxmethynyirelidese (NMP),

2-<1H-benzot”aZO.'%&;a%(ﬁgﬂé&%&%H e%%mx&f%i%gﬁ%@gg%w@%@e (IBTU),
e 0 pplie

N-hydroxybenzotriazo and piperidine were obtained from’A >d Biosystems, Inc. (ABI),
Foster City, Grldrariariedn aigan AiiHERR NatieResEPPréiSade donerisrshihiéthyloxycarbonyl
(Fmoc) amin@agithearktigesa(Fivac a0k Ffletgt-1B39s(dit)e@HpbhEmind-Asp(tBu)-OH,

Fmoc: B Qb RAGHRS He FOIRSRI: Ot FinossHis( bl P08y OH, Fmoc-LeuOF
Finoc-Lys(Boc)-OH, Fmoc-Met- 20 OFT Iégngv(r: sn( gﬁoxg F{noc,-bPro-C_)H ,Emor-Clln(Trt)-OH,
oo AT (PbOLOR TR B GH P AT hAUBL D B VE 01 PERbe-Trp(Boc)-OLL,
Fmoc-Tyr(tBu)-0H) ki ivbbaime thfrusmARE HErA i BEER Samuebrosapes e péptitie synthesis resin
(11moc-Rink gonide>MBhiArasi?) @nskiminocHres (MA-abbaererolkaifiegd fipnt Novabiochem, San

Diego. Cfy, Sipglessemar &athorduoiessely sussnimigulesicr (AN NS eg abtained 25 from

Anaspec. Trifluoroacetic acid (TFA) was obtained from Oakwood Products, West Columbia, SC.
Thioanisole, peHs!, triisopropylsilane (TIS), 3,6-dioxa-1,8-octanedithiol (DOD'F) and isopropanol were
obtained from Aldri¢hhChemioal idbjdvilvaueser- Wi - MaiFii a3Sistectaibe FHESHEBTION ionization

n}aSS-spectfq&M&%ﬂwﬁwg{@@fﬁs&%m,W%@,%M@M%%%@,FE-PRO I\C/I:S)- 'S
Electrospray mass-spectra (ESEM re C d on Einni 7000, (Finnigan Corp., San
Jose, CA) in 50th B8 }iﬁ\%)%ﬁaan%’g% |Vye%8%§rr%§§é?@ﬁélr%‘ %gﬂ%%oarcgg?d-%ase Peptide
Synthesit’(SPPS)8024 PlitidearnsieasyhtiRSpdinithiliaeribely. 250 giiet préfoHHBd Wang
resin/vessel anm@mABl433AREptideIsY HhesMenusing 250-gamealiscate Fastmocim coupling cycles.
Preloaded cariiddes.ganialing, . MAAl NAMALIacAMINeReids, GceRt [apihg Positon of

attachment of the fluorophore, where 1 mmol limoc-Lys(MtG-OH was placed in the cartridge, were used
with conductiﬁﬂ?ﬁ%’éﬂm‘?ﬁmﬁ@ﬁﬁ&d@ﬁﬁﬁﬁnﬁﬁé@%ﬁ%Bﬁ‘Wﬁg%%Eg%plished by using 1 mmol
acetic acid in a cartHégéuintiéitstandatdZouplingtcordition ENFREMOVEH OF - (etaytityl (Mit) From
LyLsinf9532 Tlhgyrﬁﬁméf,@admwn@ﬁiﬁﬁr M@@%ﬁﬁfﬂ@@@ﬁii@wi@ﬁmg}Q&mﬁm%&ﬁg I;]e pt wet.blfao
mL o 4:1a r T ‘ ‘trifluor I [o} ugn the resin be
over 30 minutEL Th TG R B T e 10 B o oo
N,N-dimethylfbatkinide was flowed through the bed over 15 minutes. The resin 10 was then washed
thrice with N,N-dimethiyttorroamiteand filtereds Michydnntedis:shouetha strangdignal for primary

amine. Resin &%9%@19%@1]@\7@%?%@9%@5C6i”'N HS (6-TAM-NHS)

25 Antibody drug conjugates include anti-CD22-MC-MMAT, anti-CD22-MC-MMAL,
anti-CD22-MCC-DM1, CR-O1E-veMMAE, PSMA-ADC, MEDI-347, SGN-19Am SGN-35,
SGN-75 and the like '

Activators of death receptor pathway include TRAIL, antibodies or other agents that
target TRAIL or death receptors {e.g.. DR4 and DRS} such as Apomab, conatamumab,

30 ETR2-ST01, GDC01435, (lexatmmumab), HGS-1029, 1LBY-135, PRO-1762 and trastuzumab.

Kinesin inhibitors include Eg$5 inhibitors such as AZD4877, ARRY-520; CENPE
inhibitors such as GSK923295A and the like.

JAK-2 inhibitors include CEP-701 (lesaurtinib), X1.019 and INCB018424 and the
like,
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The resin was treated with 2 equivalents 6-EAM-NIIS in 1% DIRA/N,Ndimethylfonnamide and stirred
or shaken at gmbienttemperature overnight. When complete, 15the resﬂ?;W@&S’ﬂ%E‘ﬁgs washed thrice
with N,N-dimethylformamide, thrice with (Ix DCM and Ix methanol) and dried to provide an orange
resin that was negative by ninhydrin test. General Procedure For Cleavage And Deprotection Of
Resin-Bound Peptide Peptides were cleaved from the resin by shaking for 3 hours at ambient
temperature in a clédvidganbocktailotnsiiting GEBDYHRREA 3BV WEKSE I B Mhigadi8ala, 5% phenol, 2.5%
US, 20 and 23%i&DT (I mL/0.1 g resin). The resin was removed by filtration and rinsing twice with

TEA. The TEA Waslﬁgg?#%ﬁd rgrg@ugg%fjj rg%t%s(,%rﬂ 78(0961{_% was }{)Sgamtated with ether (10 mL/0.1 g
ntrifug t e /0.

. Y 3, O s TApAIQYCII . .
resin), recovered by c€ ation, was twice with €ther (10 mL/0.1°g Yeglr% and dried to give the
crude peptidelctsiRbiar ProEsampsitiss BRFHLARNS Oribkifsat e lpdirn Blditid B 8ehtdés were purified on

a Gilson mrepasativeddiieGiaystem running Unipoint analysis software (Gilson, Inc., Middleton, WI) on

a radial Compressi%ﬁgmeapgfmﬁmm%%vﬁﬁ% TARMsRABRNE packedMiih RigltaPakTM C18 15

um particles with 100 A&gre size and elute Lone of the gradient methods listed below. One to two
milliliters of crdd& &Ry

LIt B R ML I%%O%Wgﬁl\ﬁg{&f%s(??ﬁﬁlﬁgﬂ"&r 30 injection. The
peaks contaififlENET Grwstshironreioramweaviso cheptersd) rophNERQR YW preparative runs were
run at 20 mL/pip-with elugntsrasbuliens:) iedodanwatrbandbuffern Buaegtonitrile. General
Procedure For Analyti 1 s . Analyt Ilﬁlgﬂ?f s perfarmed on a Hewlett-Packard 1200 series
system V\}I h a{S |én§§¥%ﬁ%%/|i§;%ct t{rﬂglr% ngtﬁ%v ett- egjc\%)a?fé? ?é%&%ﬂﬁopé%(?ré%& detector running
HPLC 3D ChétStRtion SBRivEPe 48 18diFA.03.04 (Hewlett-Packard. Palo Alto, CA) on a 4.6 x 250 mm
5 YMC column packed: FthiHRS: AQuBelint particles wikkkes 12041 periksize and eluted with one of the
gradient methods "§¥%Q§|&%§¥E¥a%&%g%UQB@Q@@M%@E@NM%MJ#@@%EB(ale[lfi‘ﬁf‘Utes- Fluents
ora

were buffer A; 0.1% TEA-water and buffer B: acetonitrile. The flow rate | gradients was 1 mUrnin.
F-Bak: Peptid® BroHEE KEaiisES D N0 ) CERIERG LA TTE SR B RFBES T 0: 102)INR-N112
Fmoc-Rihk amide MBptAkeddmspviakimscre igédadiighendéndikel peptide synthesis procedure to provide
the protected resin-heurdipeptide; (1020 K Thei M- gieuRvassamayed tabelediwith 6-FAM-NHS

and cleaved ) _%%Fﬂ[?éﬁc{ﬁ&?ﬁ d%:jl?@ E&ggﬁgﬂgﬁﬁf étg?:pé%\@d{% gpeB%qJ_,cig. %ﬁ%ggt as an orange

solid (0.37 g). %ﬁls product was pu ractions across the main peak were tested
by analytical RP/fEPeEDaRkFthe pure fractions were isolated and lyophilized, with the major peak
providing the title campobsngo(@io8620g) adalysBows KD KB MAL BN aithse-2 137k [(MM)]. Alternative
Synthesis of Peptide Probe F-Bak: Acetyl-(SEQ ID NO: 1)6QVGRQLAIIGDK(6-FAM)-(SEQ ID
NO:2)INR-NII2  VEGFR inhibitors include AVASTIN® (bevacizumab), ABT-869, AEE-788,

ANGIOZYME™ (a ribozyme that inhibits angiogenesis (Ribozyme Pharmaceuticals
(Bouilder, CO.) and Chiron, (Emeryville, CA)), axitinib (AG-13736), AZD-2171,
CP-547,632, IM-862, MACUGEN (pegaptamib), NEXAVAR® (sorafenib, BAY43-2006),
pazopanib {GW-786034), vatalanib (PTK-787, ZK-222584), SUTENT® {sunitintb, SU-

25 11248), VEGF trap, ZACTIMA™ (vandetanib, Z1D-6474), GA101, ofatsmumab, ABT-806
{(mAb-806), ErbB3 specific antibodies, BS(G2 specific antibodies, DLL4 specific antibodies
and C-met specific anfibodies, and the like.

Antibiotics include intercalating antibiotics aclarubicin, actinomycin D, amrubicin,
annamycin, adriamycin, BLENOXANE® {blecmycin), daunorubicin, CATLYX® or

30  MYOCET® (liposomal doxorubicin}, elsamitrocin, epirbucin, glarbuicin, ZAVEDOS®

" (idarubicin}, mitomyein C, nemorubicin, neocarzinostatin, pepiomycin, pirarubicin,

rebeccamycin, stimalamer, streptozocin, VALSTAR® (valrubicin), zinostatin and the like.

- 76 -



20The protected peptide was assembled on 0.25 mmol Fmoc-Rink amide MBHA resin (Novabiochem)
on an Applied Bl 433A automated peptide synthesizer running t upling cycles
- using pre-load‘gg%%ﬁég%}%mino acid cartridges, except for the fluoresceicﬁégﬁﬁgq%%gled lysine,
where 1 mmol Fmoc-Lys(4-methyltrityl) was weighed into the cartridge. The N-terminal acetyl group
was incorporated by putting 1 mmol acetic 25acid in a cartridge and coupling as described
hereinabove. Seleclisremawal idfititerdinehdthyhnticgrovpvesiagedmplisiedafidth a solution of 95:4:1
S_CMﬂlﬁiTFAl{;\;‘évﬁ\ﬂ)gflﬁﬁ:éﬁ‘egalﬂi%%éE}ﬁ E@Ségﬁyﬁfﬂ@}mgﬁgﬁ@,(fﬁ#&&@ﬁh?&r&}%{%%ﬁl@h}ng With. (;i ﬂOr\:V Pf .
imethylfonnamide, Single:i -carboxyfluorescein- was reac e lysine side-chain in
1% DILA in N?ﬁgaﬁ%hgfhrﬁl?%#gnﬁai?)n%&e%ﬁ ?:)8%/ w’?ﬁ%% %@%ﬁf&%%@%\%ﬁ%ﬁﬁf\eﬁg?#g.O‘T'he peptide was
30cleaved froRt{rM@RIPARAN sigairehisins ¢ropristeted by HEBIgRRBOISR D152,
TFA/wates/phrroikihiosnisoleds) sepsapy isiape: 3 Bxdimsas LxiactanedithiolhtyAMvig/v/v), and the crude
peptide was rﬁﬁﬁfl&f@é{' tgyoggcggimmgﬁkgyith diethyl ether. The crude peptide was purified by
reverse-phase high-performance liquid chr%mato%?%%, and its purity and identity were confirmed by
a

analytical reverse-phaSaPigHPERMHE 11661 (It Bngrihatix-gedided
laser-desorptith. drassuspe RGN (tafzxm@ D UM EM - jzdfinreuResol GEERFApmiEscence
Resonance Efgigyidl ansientbR ERINIDASsaY-Repiesentative comporads,yvere serially diluted in
dimethyl sulfoxj [ Q) 5 starting at 50 11M (28 st UEQ cqnecentration; 10% SO) and 10 1.11L
were tran@?eﬁgg‘;rﬁg a 38. zc\l/{/neah’a)bﬁlacﬁé{mflﬁ‘ﬂéﬁ a(S)mp It 3?’ aeé)ﬁrbtelr%%)r% Séﬁﬁsg’g‘éég %nigj%as added to each
well at final cdkentrations listed in TABLE I. The samples are then mixed on a shaker for 1 minute
and incubated for ancadelitinhahgidautsiataRiMImienigeraturel &ox saah sisSays dhesprepe/antibody and
protein/probe/antihady weisrpgudedian.sash-assayralate asnegative And Resiiive, 10 controls, |

respectively, flugrescence was measured on the Envisiop %’erkin Ime% using a 340/35 mu excitation
filter and 520/395 (P Bal Beptise ara 4 ¢ R b drsdrdstifidtdine’ %)) emission filters.
Inhibitionléonét%’ﬁ\th%@{iI@@@@#@vﬁ%ﬁRﬁﬁ'ﬂBﬁE@@b@f@W}aﬁtﬁ%@ﬁ%ﬁérhﬁmdwmgwaﬁg's equation
(Wang Z.-X. AmiExast Mathematicabriessiopdrorbeswihing canpetitiva Binding Of Two Different
Ligands To A 8%&%?$§%5M%$%E%OEE _e%,e! el% Bjj-rl%g) e5at: %&%%E?gﬁ%&éo 3,rote|n, Probe And

Antibody Use ssays Pmtein e Protein’(n
MIFEPREX" (mifeptistone), NILANDRONT™ (nilutamide), NOLVADEX

citrate), PLENAXIS™ (abarelix), prednisone, PROPECIA® (finasteride), rilostane,
20 SUPREFACT® (buserelin), TRELSTAR® {luteinizing hormone rele.asing hormone (LHRH)),
VANTAS® (Histrelin implant), VETORYL® (trilostane or modrastane}, ZOLADEX®

(tamoxifen

{fosrelin, goserelin) and the like.
Deltoids and retinoids include seocalcitol (EB1089, CB1093), lexacalcitrol
{KH1060), fenretinide, PANRETIN® (aliretinoin), ATRAGEN® (liposomal tretinoin),
25 TARGRETIN® (bexarotene), LGD-1550 and the like.
PARP inhibitors include ABT-888 (veliparib), olaparib, KU-59436, AZD-2281, AG-
014699, BS1-201, BGP-15, ING-1001, ONO-2231 and the like.
Plant alkaloids include, but are not limited to, vincristine, vinblastine, vindesine,
viporelbine and the like.
30 " Proteasome inhibitors include VELCADE® (bortezomib), MG132, NPI-0052, PR-171
and the like. B
Examples of immunologicals include interferons and other immune-enhancing agents.
Interferons include interferon alpha, interferon alpha-2a, interferon alpha-2b, interferon beta,

interferon gamma-1a, ACTIMMUNE® (interferon gamma-1b) or interferon gamma-nl,
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Antibody Antibody (nM) GS T-Bc1-2 F-Bak Peptide Probe Acetyl-(SEQ ID NO: 1 GQVGRQLAIIGDK(6-
TAM) SEQ IDNGyaiksamide) 100 Th-an GST 6-PAM = 6- car Xy UQF§$6E o ob 15 terbium; GST =
glutathione S-transferase TABLE 2. TR-FRET Bcl-2 Binding Ki (p M) Example No TR-FRET Binding:
Bcl-2 Ki 0,1.M) Example No. TR-FRET

10

15

30

combinations thereof and the like. Other agents include ALFAFERONE® (IFN-a), BAM-
002 (oxidized glutathione), BEROMUN® {tasonermin), BEXXAR® (tositumomab),
CAMPATH® (alemiuzumab), CTLA4 (cytotoxic lymphoeyte antigen 4), decarbazine,
denilevkin, epratuzumab, GRANOCYTE® (lenograstim), lentinan, leukocyte alpha
interferon, imiquimod, MDX-010 (anti-CTLA-4), melanoma vaccine, mitemomab,
molgramostim, MYLOTARG™ (gemtuzumab ozogamicin), NEUPOGEN® (filgrastim),
OncoVAC-CL, OVAREX® (oregovomab), pemtumomab (Y-muHMFG1), PROVENGE®
(sipuleucel-T}, sargaramostim, sizofilan, teceleukin, THERACYS® {Bacillns Calmette-
Guerin), ubenimex, VIRULIZIN® {immunotherapeutic, Lorus Pharmaceuticals), Z-100
(Specific Substance of Maruyama (SSM)), WF-10 (Tetrachlorodecaoxide (TCDO)),
PROLEUKIN® (aldesleukin), ZADAXIN® (thymalfasin), ZENAPAX® (daclizumab),
ZEVALIN® (90Y -Tbritumomab tiuxetan) and the like.

Biological response modifiers are agents that modify defense mechanisms of living
organisms of biological tesponses, such as survival, growth or differentiation of tissue cells to
direct them to have anti-tumor activity and include krestin, lentinan, sizofiran, picibanil PI-
3512676 (CpG-8954), ubenimex and the like.

Pyrimidine analogs include cytarabine {ara C or Arabinoside C), cytosine arabinoside,
doxifluridine, FLUDARA® (fludarabine), 5-FU (5-fluorouracil), floxuridine, GEMZAR®
(gemciiabine), TOMUDEX® (ratitrexed), TROXATYL™ (triacetyluridine troxacitabine) and
the like. )

Purine analogs include LANVIS® (thioguanine) and PURI-NETHOL®
{mercaptopurine). . o '

Antimitotic agents inclade batabulin, epothilone I (K0S-862), N-(2-({4-
hydroxyphenyl)aniinﬂjpyridin—Svyl)~4~methoxybenzenesulfonamide, ixabepilone (BMS
247550), paclitaxel, TAXOTERE® (docetaxel), PNU100940 (109881), patupilone,
XRP-9881 (larotaxel), vinflunine, ZK-EPO (synthetic epothilone) and the like.

Ubiguitin ligase inhibitors include MDM2 inhibitors, such as nutlins, NEDDS
inhibitors such as MI1.IN4924 and the like.

Compounds of this invention can also be used as radiosensitizers that enhance the
efficacy of 1'adi0.t_herapy. Examples of radiotherapy include external beam radiotherapy,
teletherapy, brachytherapy and sealed, unsealed source radiotherapy and the like.

Additionally, compounds having Formula (I) may be combined with other
chemotherapeutic agents such as ABRAXANE™ (ABI-007), ABT-100 (farnesyl transferase
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Binding: Bc1-2 Ki (uM) 0.051449 '25 0.372106 2 0.082918 26 0.393356 3 0.051702 27 0.433996 5
0.176183 28 QV%]EZ@@&3§49703735 29 PCT/US2010/021245

inhibitor), ADVEXIN® (Ad5CMV-p53 vaccine), ALTOCOR® or MEVACOR® (lovastatin),

AMPLIGEN® (poly Lpoly C12U, a synthetic RNA), APTOSYN® (exisulind), AREDIA®

(parmidronic acid), arglabin, L-asparaginase, atamestane (1-methyl-3,17-dione-androsta-1,4-
- diene), AVAGE® {tazarotene), AVE-8062 (combreastatin derivative) BEC2 (mitumomab},

5 cachectin or cachexin {tumor necrosis factor), canvaxin (vaccine), CEAVAC® {cancer
vaccine), CELEUK" {celmoleukin), CEPLENE? (histamine difrydrochloride), CERVARIX®
(human papillomavirus vaccine), CHOP® (C: CYTOXAN® (cyclophosphamide); H:
ADRIAMYCIN® (hydroxydoxorabicin); O: Vincristine (ONCOVIN®); P: prednisone),
CYPAT™ (cyproterone acetate), combrestatin A4P, DAB(3&89)EGF (catalytic and

10 translocation domains of diphtheria toxin fused via a His-Ala linker to human epidermal
growth factor) or TransMID-107R™ (diphtheria toxins), dacarbazine, dactinomycin, 5,6-
dimethylxanthenone-4-acetic acid (DMXAA), eniluracil, EVIZON™ (squalamine lactate),
DIMERICINE® (T4N3 liposome lotion), discodermolide, DX-8951f (exatecan mesylate),
enzastaurin, EPO906 (epithilone B), GARDASIL® (quadrivalent human papillomavirus

15 (Types 6, 11, 16, 18) recombinant vaccine), GASTRH\GMIJNE®, GENASENSE®, MK
(ganglioside conjugate vaccine), (GVAX® (prostate cancer vaccine), halofuginone, histerelin,
hydroxycarbamide, ibandronic acid, IGN-101, TL-13-PE38, IL-13-PE38QQR (cintredekin

- besudotox), IL-13-pseudomonas exotoxin, interferon-u, interferon-y, JTUNOVANT or
MEPACT™ (mifamurtide), lonafamib, 5,10-methylenetetrahydrofolate, miltefosine

20 thexadecylphosphocholine), NEOVASTAT®(AE—941), NEUTREXIN® (trimetrexate
glucuronate), NIPENT® (pentostatin), ONCONASE® (a ribonuclease enzymej, |
ONCOPHAGE® (melanoma vaccine treatment), ONCOVAX® (IL-2 Vaccine),
ORATHECIN™ (rubitecan), OSIDEM® (antibody-based cell drug), OVAREX® MAb
{murine monoclonal antibody}, paclitaxel, PANDIMEX™ (aglycone saponins from ginseng

25 comprising 20(S)protopanaxadiol (aPPD) and 20(S)protopanaxatriol (aPPT)), panitumumab,
PANVAC®-VF (investigational cancer vaccine), pegaspargase, PEG Interferon A,
phenoxbdiol, procarbazine, rebimastat, REMOVAB® (catumaxomab), REVLIMID®
(lenalidomide), RSR 13 (efaproxiral), SOMATULINE® LA (lanreotide), SORIATANE®
(acitretin), staurosporine (Streptomyces staurospores), talabostat (PT100), TARGRETIN®

30 (bexarotene), TAXOPREXIN® {(DHA-pactitaxel), TELCYTA® (caﬁfosfamide, TLK286),
temilifene, TEMODAR® (temozolomide), tesmilifene, thalidomide, THERATOPE® (STn-
KI.H), thymitaq (2-amino-3,4-dihydro-6-methyl-4-oxo-3-(4-pyridylthio)quinazoline
dihydrochloride), TNFERADE™ (adenovector: DNA carrier containing the gene for tumor
necrosis factor-u), TRACLEER® or ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrine,
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TRISENOX® (arsenic trioxide), VIRULIZIN®, vkrain (derivative of alkaloids from the
greater celandine plant), vitaxin {anti-alphavbeta3 antibody), XCYTRIN® (motexafin
gadolinium), XINLAYT™ (atrasentan), X YOTAX™ (paclitaxel poliglumex); YONDELIS®
(trabectedin), ZD-6126, ZINECARD® {dexrazoxane), ZOMETA® (zolendronic acid),
5 zorobicin and the like.
Data
Determination of the utility oficoinpounds having IFarmwla (1) as binders to and
inhibitors of anti-apoptotic Bel-2 proteins was performed using the Time Resolved-
Fluorescence Rescnance Energy Transfer {TR-FRET) Assay. Tb-anti-GST antibody was
10 purchased from Invitrogen (Catalog No. PV4216).
Probe Synthesis
All reagents were used as obtained from the vendor uniess otherwise specified.
Peptide synthesis reagents inciuding diisopropylethylamine (DIEA), dichloromethane
(DCM), N-methylpyrrolidone (NMP), 2-(1H-benzotriazole-1-y1)-1,1,3,3-tetramethyiuronium
15 hexalluorophosphaie (HBTU), N-hydroxybenzotriazole (HOB¢) and piperidine' were obtained
from Applied Biosystems, Inc. {ABI), Foster City, CA or American Bicanalytical, Natick,
MA. Preloaded 9-Fluorenyimethyloxycarbonyl (Fmoc) amino acid cartridges (Fmoc-Aia;
OH, Fmoc-Cys(Trt)-OH, Fmoc-Asp(iBu)-OH, Fmoc-Glu(tBu)-OH, Fmoc-Phe-OH, Fmoc-
Gily-OH, Fmoc-His(Trt)-OH, Fmoc-fle-OH, Fmoc-Leu-OH, Fmoc-Lys(Boc)-OH, Fmoc-Met-
20 OH, Frmoc-Asn(Trt)-OH, Fmoc-Pro-OH, Fmor-Gln(Trt)-011, Fmoc-Arg(Pb)-OH, Finoc-
Ser(tBu)-OH, Fmoc-Thr(tBu)-OH, Fmoc-Val-OH, Fmoc-Trp(Boc)-OH, Fmoc-Tyr(tBu)-OH)
were obtained from ABI or Anaspec, San Jose, CA. The peptide synthesis resin (Fmoc-Rink
amide MBHA resin) and Fmoc-Lys{Mtt)-OH were obtained from Novabiochem, San Diego,
CA. Single-isomer g-carboxyfluorescein succinimidyl ester (6-FAM-NHS) was obtained
25  from Anaspec. Trifluoroacetic acid (TVFA) was obtained from Oakwood Products, West
- Columbia, SC. Thioanisole, phenol, tdisopropylsilane (TIS), 3,6-dioxa-1,8-octanedithiol
(DOIYD) and isopropanol were obtained from Aldrich Chemical Co., Milwaukee, WL
Matrix-assisted laser desorption ionization mass-spectra (MALDI-MS) were recorded on an
Applied Biosystems Voyager DE-PRO MS). Electrospray mass-spectra (ESI-MS) were
30 recorded on Finnigan SSQ7000 (Finnigan Corp., San Jose, CA) in both positive and negative
ion mode. |
General Procedure For Solid-Phase Peptide Synthesis (SPPS)
Peptides were synthesized with, at most, 250 pmol preloaded Wang resin/vessel on an

ABI 433A peptide synthesizer using 250 umol scale Fastmoc™ coupling cycles. Preloaded
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cartridges containing 1 mmol standard Fmoc-amino acids, except for the position of

attachment of the fluorophore, where 1 mmol Fmoc-Lys(Mtt)-OH was placed in the

cartridge, were used with conductivity feedback monitoring. N-terminal acetylation was

accomplished by using 1 mmol acetic acid in a cartridge under standard coupling conditions.
Removal Of 4-Methyltrityl (Mitj From Lysine

The resin from the synthesizer was washed thrice with dichloromethane and kept wet.
150 mL of 95:4:1 dichloromethane:triisopropylsilane:triffuoroacetic acid was flowed through
ihe resin bed over 30 minutes. The mixture turned deep yellow then faded to pale yellow.
100 mL of N,N-dimethylformamide was flowed through the bed over 15 minutes. The resin
was then washed thrice with N,N-dimethylformamide and filtered. Ninhydrin tests showed a
strong signal for primary amine.

Resin Labeling With 6-Carboxyfluorescein-NHS (6-FAM-NHS)

The resin Was treated with 2 equivalents 6-FAM-INHS in 1% DIEA/N,N-
dimethyiformamide and stirred or shaken at ambient temperature overnight. When complete,
the resin was drained, washed thrice with N,N-dimethylformamide, thrice with (1x DCM and
1x methanol) and dried to provide an orange resin that was negative by ninhydrin test.

General Procedure For Cleavage And Deprotection Of Resin-Bound Peptide

Peptides were cleaved from the resin by shaking for 3 hours at ambient temperature in
a cleavage cocktail consisting of 80% TFA, 5% water, 5% thioanisole, 5% phenol, 2.5% TIS,
and 2.5% EDT (1 mL/0.1 g resin). The resin was removed by filtration and rinsing twice
with TFA. The TFA was evaporated from the filtrates, and product was precipi.tated with
ether (10 mL/0.1 ¢ res.in), recovered by centrifugation, washed twice with ether (10 mL/A).1 g
resin} and dried to give the crude peptide.

General Procedure For Purification Of Péprides

The crude peptides were purified on a Gilson preparative HPLC system running
Unipoint® analysis software (Gilson, Inc., Middleion, WI) on a radial compression column
containing two 25 x 100 mm segments packed with Delta-Pak™ C18 15 pm particles with
100 A pore size and chuted with one of the gradient methods listed below. One to two
miHiliters of crude peptide solution (10 mg/ml. in 90% DMSO/water) was purified per
injection. The peaks containing the product(s) from each run were pooled and lyophilized.
Al preparative runs wére run at 20 ml/mun with eluents as buffer A: 0.1% TFA-water and

buffer B: acetonitrile.
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General Procedure For Analvtical HPLC

-Anatytical HPLC was performed on a Hewlett-Packard 1200 series system with a

" diode-array detector and a Hewlett-Packard 1046A fluorescence detector running HPLC 3D

ChemStation software version A.03.04 (Hewlett-Packard. Palo Alto, CA) on a 4.6 x 250 mm
YMC column packed with ODS-AQ 5 um particles with a 120 A pore size and eluted with
one of the gradient methods listed below after preequilibrating at the starting conditions for 7
minutes. Eluents were buffer A: 0.1% TFA-water and buffer B: acetonitrile. The flow rate
for all gradierits was 1 mL/min,
F-Bak: Peptide Probe Acetyl-(SEQ ID NO: IYGQVGRQLANIGDK(6-FAM)-(SEQ ID NO:
' 2)INR-NII,

Fmoc-Rink amide MBHA resin was extended using the general peptide synthesis
procedure to provide the protected resin-bound peptide (1.020 g). The Mit group was
removed, labeled with 6-FAM-NHS and cleaved and deprotected as described hereinabove to
provide the crude product as an orange solid (0.37 g). This product was purified by RT-
HPLC. Fractions across the main peak were tested by analytical RP-HPLC, and the pure
fractions were isolated and Iyophilized, with the major peak providing the title compound
(0.0802 g) as a yellow solid; MALDI-MS n/z = 2137.1 [((M+I)].

Alternative Synihesis of Peptide Probe I-Bak: Acetyl-(SEQ ID NO:
DGQVGRQLAIGDK(6-FAM)-(SEQ 1D NO:2)INR-NI,

The protected peptide was assembled on 0.25 mmol Fmoc-Rink amide MBHA resin
{Novabiochem) on an Applied Biosystems 433 A automated peptide synthesizer running
Fastmoc™ coupling cycles using pre-loaded 1 mmeol amino acid cartridges, except for the
[luorescein(6-FAM)-labeled lysine, where 1 mmol Fmoc—Lys{é-memyluityl) was weighed
into the cartridge. The N-terminal acetyl group was incorporated by putting 1 mmol acetic
acid in a cartridge and coupling as described hereinabove. Selective removal of the 4-
methyltrityl group was accomplished with a solution of 95:4:1 DCMLTIS: TFA (v/v/v) flowed
through the resin over 15 minutes, followed by quenching with a flow of dimethylformamide.
Single-isomer 6-carboxyfluorescein-NHS was reacted with the lysine side-chain in 1% DIEA
in N,N-dimethylformamide and confirmed complete by ninhydrin testing. The peptide was
cleaved from the resin and side-chains deprotected by treating with 8{3:5:5:5:2.5:2.5
TFA/vater/phenol/ thicanisole/triisopropylsilane: 3,6-dioxa-1,8-octanedithiol (v/v/v/iviviv),
and the crude peptide was recovered by precipitation with diethyl ether. The brude peptide

was purified by reverse-phase high-performance lquid chromatography, and its perity and
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0.001637 The inhibition constant (1C1) is the dissociation constant of an enzyme-inhibitor complex or
a protein/small malecidle complex, wherein the small molecule is inhibitipgihiading,af.gne protein to
another protein. So a large 1(1 value indicates a low binding affinity and a small 1(1 value indicates a
high binding affinity. 5The data in TABLE 2 shows inhibition constants for the inhibition of a Bak BII3
peptide probe to Bcl-2 protein and indicate that compounds according to the invention have high
binding affinitiemtior ewticapbptoticy Body2cproteire-Tae danpolimasenardiqhid dforatexpeieted to have utility
in treatment of diseasas:Auinganinehaptinpogialic:Ral2hroteinis expressed. 101t is expected that,
because compounds having Formula | bind.to Bel-2. they would ﬁ% itility as binders to
anti-apoptotic protei?{é"ﬁé%\?f%g %C{gr'}sbémsetbrctfg ﬁ%ﬁﬂ%’%%’bg y %))Aéaenlsfg??s%ég ag?%?agxample, anti-apoptotic
Bel-XL, Bel-w, MehReHierBfii scppatdingre seriphy i dndisrBehed prdeei¥y bladder cancer, brain
cancer, breaskgancarsoesnairon caneentoar vicantanceinc e/ dysnphaaydicideukemia, colorectal
cancer, esopagiea) 1peangey, hepaleeiulaneanael-mphoblasii rukemiaualigyiar ymphoma,
lymphoid mahgnanugs of T-cell or B-c forlg n, melanoma, myelogenous leukemia, myeloma, oral
cancer, ovariaPPeaaEr RS AMBER lurigscanels ¥ dsate edneershehialPtemitiig®ancer, chronic
lymphocytic |lexkpimriasomyelontianposiatecanaesngplesin: danrceth aneyilie fikédagestyibed in
commonly-owpe 5&%}) A4 RALL0PHRIBNRL A5 WO, 2O0R/R4B3naPsia% PCT US 2004/37911,

i
published as WO 200 /022636. Involvement of Bel-2 proteins in immune and autoimmune

diseases'ts dELU B FIRCENFRTRNEIGY AR ARSI RdBoltest84l 353 FEs8 4 B tish Journal of

Haematology 3000 ntk6¢8)!i&8AHe0nB 36H 22060 18 5enldd288 492/5ah duNeéty #ngthnd-Journal of

Medicine 2004;s3@404itkA0R:%ALi8n filerinyahvamenab B2 proteine in [stBritis isigisclosed in

commonly-owned United States Prayisional P.a}ﬁ aﬁgdg_lj%a%%rgSerﬁw{pma,94988,479. SInvolvement of
sC

. ] hy {10 act .
Bcl-2 proteinS'in bone Marrow ?ﬁnsﬁ?ﬁﬁteﬂgfelctlon IS osed in commoniy-owned United States

Patent Applichtias Sariir iesct bigongeitve BpdiapdiprasdiietrEdpodsriiteioidhelates with
resistances to shemotherBSY -clindos) Tutcome, disease progression, overall prognosis or a combination
thereof in various canceisspid disgrdens ot the RTNdae e rareqrydngiude, but are not limited

to, hematologic-10and-solid tumor fypes_such»asacgusns{neuomaraeu@—@jkem@acute
lymphotilastic|leukemia, acute myelogenous ledk&fifa (mdR¥cytic, myeloblastié™48%Hacarcinoma,
angiosarcoma, aBtweoytoma, myeforhonocytic and¥romyédéytic), detilwdscellilediddinia, basal cell

carcinoma, bile"duct carcingiagy PIadaies:6ai1Cer, brain cancer, Preast cancer (including

estrogen-receptor positive ég?f}s%%eﬁo:bfc nchogenic carcinpma, Burkitt's lymphoma,

GQVGRQLAIGDK(6-
FAM) SEQ 1D NG: 2
GST-Bcl-2  INR-amide} 1 100 Th-anti-GST i

6-FAM = 6- carboxyfiuorescein.; Tb = terbium; GST = glutathione S-transferase
' TABLE 2. TR-FRET Bc¢l-2 Binding Ki (uM)

Example No. TR-FRET Example No. TR-FRET
Binding: Bel-2 Binding: Bel-2
Ki (uM) Ki (uM)

1 0.051449 25 0.372106
2 0.082918 26 0.393356
3 0.051702 27 0.433996
5 0.176183 28 ' 0.417285
6 0.703735 29 0.339986
7 0.000084 30 0.260175
8 0.000064 31 0.138755
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15cervical cancer, chondrosarcoma, chordoma, choriocarcinoma, chronic leukemia, chronic
lymphocytic leykenigsshsonic myelocytic (granulocytic) leukemia, chronigmyelegenous leukemia,
colon cancer, colorectal cancer, craniopharynoionia, cystadenocarcinoma, dysproliferative changes
(dysplasias and metaplasias), embryonal carcinoma, endometrial cancer, endotheliosarcoma,
ependymoma, epithelial carcinoma, erythroleukemia, esophageal 20cancer, estrogen-receptor positive
breast cancer, essential thrdmbocythemi&.0BRifg's tumdsr, fibrosarcom@4d8tric carcinoma, germ cell
testicular cancer, gestationdPtraphobalstit/diddase, glioBlastoma, hed#8fetheck cancer, heavy chain

disease, hemangioblaslomé,lhepa@ma,-&%?g%r‘ lularBancer, lhormdH&iAskhsitive prostate cancer,

leiomyosarcoma, liposareerinstung ..\,%Q%%Lﬁding s%@al! eeliHung Cg'%%gg;a d non-small cell lung
cancer), Iymphangioemdﬁfhﬁg;?%afcoma,—{}ljgggg;gaﬁ|giu>a§9,uma, ylllphg%ﬂﬁ%g eukemia, lymphoma -
(lymphoma, including giffusgstargeB=celijypimma, folfisutartymphopgokigdgkin's lymphoma and
non-Hodgkin's lymphaoma), malignanciesapddaypdprolitgrative disorders:@fsthe bladder, breast, colon,
lung, ovaries, pancreas, prostate, skin artisdesus, lymptioid malignanci®sish T-cell or B-cell origin,
leukemia, medullary carcinda, medulloblagtdiha, 30 mMélanoma, mefif#itiha, mesothelioma, multiple
myeloma, myelogenous.leuk&mia, myelofd4hh¥xosarcéina,_neurohlad3did0 gligodendroalioma, oral
cancer, osteogenic sa.x;em%%wan 7 ncreati®cancer, papgt%}?,%b% nocarcinomas, papillary
carcinoma, peripheral (F celggy'mph‘ ma, %‘%ﬂ%@na, poh ',ﬁfythe.. t-& verg pfastate cancer (including
hormone-insensitive (refractgry)prostate CaNgsy ), Tectaggancer; lelldiot:(ﬁiéﬁl cinoma, retinoblastoma,

rhabdomyosarcomay, SO, SEHARRYS leng.GalsnenE.SE oM SKisancer, small cell lung

carcinoma, solid tumors (carcinomas and sarcomas), stomach cancer, squamous cell carcinoma,
synovioma, s arPEarEHiBrYEN el s fRIP RS S8F e cRG ainY getiasdelt tR¥htitar cancer), thyroid
cancer, Waldenstig ot stmactag lobudihemiagite SticulageHvnioespditerine lcangelinyMilingy tumor and the

like.  Itis algn expacied.fhatGRIRURGS havipgRAyMula (1) would inhibit growth of cells expressing
Bcl1-2 proteins derived from a edla)trlc cancer. or neoplas mclugw} emEr onal rhabdomyosarcoma,
maehmany

pediatric acute lympROBIESTic AEtkamin e ?étilﬁgné’é’ﬁf%rﬁggéﬁgﬁéﬁ diatric alveolar
rhabdomyosarersitrarrpedialfdt Zmeiplnstidiedetrrmermacpds kbt no andp iastititangeccell lymphoma,
pediatric anapiasticmedainblastioma. pashatr et ypica tarateicpbatad eiel iberoreof the central nervous
system, pediaific bIRhanob(pir AU ukeIiR. Redialls Bkl ophoma, pedialic cancers of
Ewing's family 6f tumors such as primitive neuroectodermal rumors, pediatric diffuse anaplastic Wilm'
s tumor, pedi&ﬁﬁﬁe?’&@orable histology Wilm's tumor, pediatric glioblastoma, pediatric medulloblastoma,
pediatric I5neuroblasterpe;tpetiathicnetroastdnaraerived-nyélot it Baidtosis weediatric pre-B-cell

cancers (such.@sdgukamiak REUAHGRSIBRACpRmBnPRMIal G Haabdaid Kidnsw et pediatric
rhabdomyosarcoma, and Ei)edi?_trjct,'l'-celtl cancers %fﬁ:h 35lymphoma and skin cancer and the like.
Autoimmune diS8raEr TR A Y EE TR roUeticiEnty diSEh8E SYHAFSHE 0 (AIDS), autoimmune
lymphoproliferative &ypldprie ch@mdFtisiane g dtntrissmamrydikedges! avmerteinhbocytopenia, acute
or chronic immuResdisRase-assciated ivthiorgamdisansplasiationiAddisans:disgaseapllergic
diseases, alopgeia, 1%'%90%8%1%1 ERR:, %‘}%%BB%%HR‘%&@&%‘?%%%E&% OREIRIRRIRAlngrosclerosis, arthritis

(including osteoarthritis, juvenile chronic arthritis, septic arthritis, Lyme arthritls, psoriatic arthritis and
reactive arthritie) SR nLAE! 25 Bid 8 ERs B La Hh StATp oSt it qrge: o
immunodeficiency:retaieddiseases saditell lung cancer, prostate cancer, small cell lung cancer,

chronic lymphocytic leukemia, myeloma, prostate cancer spleen cancer, and the like is
described in commonly-owned PCT US 2004/36770, published as WO 2005/049393, and
20 PCT US2004/37911, published as WO 20(5/024636.

Involvement of Bel-2 proteins in immune and avtoimmune diseases is described in

Current Allergy and Asthma Reports 2083, 3, 378-384; Brizish Journal of Haematology 2660,
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immune disease associated with organ transplantation, acquired acrocyanosis, acute and chronic
parasitic or in(ﬁﬁ%.’dﬁo geesses, acute pancreatitis, acute renal failure, gepeJiigdspatc fever, acute
transverse myelitis, adenocarcinomas, aerial ectopic beats, adult (acute) respiratory distress
syndrome, AIDS dementia complex, alcoholic cirrhosis, alcohol- 30 induced liver injury,
alcohol-induced hepatitis, allergic conjunctivitis, allergic contact dermatitis, allergic rhinitis, allergy and
asthma, allogtafitYefedtionpialp 400, Ahtirypsiddefididne ¥ Arieimers didedisise 30gotrophic lateral
sclerosis, aneia4angiva pectoris, ankylosing spondylitis associated lung disease, anterior horn cell
degeneration, antibady mediated eytotoxiciy  aniphoseroliad sxndrome, anfircegplor .
hypersensitivity reactions, aortic an perlphera aneurysms, aortic issection, arterial hypertension,
arteriosclerosts grtarisvablrenistunaticarrdgaine: 8thSM&’ asthma, ataxia, atopic allergy, atrial
fibrillations(sustained arvpacsaxySrpoet) pateiat fliites, mifioventtiduiareploch, iatiaphiel autoimmune
hypothyroidispg,, auteimmuRe,RRE QAN ARIEINIR. BH UMM RapaYHs, type-1 autoimmune

Shepatitis (classical autoimmune or lupoid hepatitis), autoimmune mediated hypoglycaemia,
autoimmune neutropSEAR ST IR B BB S BB AT Bt R B b ase, B cell
lymphoma, benecgraftirejeatiogredsoneonautt owsrestsylantiBiyrdjerction, vavonciwlitis obliterans,
bundle branch-plaskqbymscashasiascaldiacarmdbmias, sandiag.stancsyagieme: cardiac tumors,
cardiomyqgpathy, cardiopulmonary bypass.inflammatio ) [esponse. tila Qtransplant rejection,
cerebellggcor%%éfgge%er?re%}%ﬁ%ﬁxgg% €l z‘;irne isor ea%lp c{hléioeﬁléab?ér%ﬁfﬁ%pgagp %{%ﬁgl tachycardia,
chemotheraplFd&sbistee Bsorgares BRFER)ERreRte 8 States ChidmecaIdditiism, chronic active
hepatitis, chraniofattgne syndyeome mioniadngmune pisease @ssaciatedelithiorgamdransplantation,
chronic eosingphilic;PReHmRRIR: caRIGINARMAIL, RRNOINGIESGRIQRIS MGREHaNeous

candidiasis, chronic obstructive 15pulmonary disease (COPD), chronjc salicylate intoxication,
colorectal corftha VEF R R b AL raRE B RTHIBH A BIE Ry BB G NEBISBtinaemia),
conjunctiMitis,ceommbetive. issubodisearechosoriatddrinterstitiag. cinondiselgsiacaneast dermatitis,
Coombs positiughagmalyiicanasmia seiRunenaltsCreutsieldiz Jaket - diseaganeryptogenic
autoimmune hepatitis, cryptogenig, fibrosing alveolitis, culture negative sepsis, cystic fibrosis, cytokine
20therapy asé%%ﬂgdéelg%%le%é’, C@%ﬁ’ﬁ{c |seé}égg?lég}ﬁ%[ﬁ%g%ual%i%éggérégr%}réﬁinaIing diseases,
dengue hemdt¥HEgic e chargshetifRlatey AA SRR DS TR T EeT ST8 giedeBltitions,
dennatomyositisépolyioyegitisrasso efateidhong, difisdisksdimbate syythateticnsin erigdaterbtic disease,
diabeteszaﬁe“%epéﬁﬂ%@n- sy oy disease «gilated cardigmyppaivmdi ded.congestive
cardiomyopathg, discoid lu uswe%(thematpsusﬂdisor ers of the‘l:,)as,al]%agﬁ;I'l)a1 25 disseminated
intravascular CBSgTARErE SWAS RS TRE A RRGHME S58 UG RA SRRt Rting disease,
drug-induced Hieplasitimadrig-indorssdaroudmentiisoitiers sdaezabby dragsnisien block CNS
dopamine, regepiossndit@Rensitivityc @cZai00: poaephalamyealilisoandecandiisengocrinopathy,

enteropathic synovifis, epiglotis, FesisinBar s mesian. eRibiormsfalgia, extrapyramidal and

|
cerebellar disor&e"rs,%mlllaﬁéematophagocyth 30lymphohistiocytosis, fetal thymus implant rejection,
Friedreick’s a{%&‘&ﬁ@ﬁﬁﬂ?ﬂﬁi‘ﬁ@ﬁ'ﬁ%ﬁ?%@?ﬁioﬁgﬁ%}é’{“f@ﬁli’&l%l?ﬁfékﬁm?: YB3 fibrotic lung
disease, fungdyselpsis, galsdanyierezgadtric!Uicerhganteliarteritis;nglodvdglales nephritis,
glomerulonephyifidss, OACRASHILES HAHAME naQiF s ArOITIRNPREAYR hRIdIsHr (Hashimoto's

disease), gou&/c%ft ritis, graft r%r%cftlon of any organ or tlssuehgrgé versuFVQolst. C()jE;sease, gram negative

sepsis, gram Positive sapsis GrantIemEs GuB o Tt aceliar organisms, group B streptococci (GBS)

infection, Gravesgiveigsel hadhioBiaetoskitaSsbeiteBaiig v rseasenh giefdehldgarRémia, hairy cell
leukemiazHallgiradRmSpaik tiseasentliashimotys iynoitlitlisylayfevesuneard transplant rejection,
hemachrom atl%?é?dnmi? %@QQB%%C, E&ﬁ%gﬂ?t&%he %lggaﬂﬁﬁméﬂo%dob[ma%m@eo SEnic

sarcoma, Ovarian cancer, pancreatic cancer, papillary adenocarcinomas, papillary carcinoma,

peripheral T-cell lymphoina, pinealoma, polycythemia vera, prostate cancer (inchuding

hormone-insensitive {refractory) prostate cancer), recta] cancer, renal cell carcinoma,
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5 hemolytic anemia, hemolytic uremic syndrome/thrombolytic thrombocytopenic purpura, hemorrhage,
Henoch-Scho%%' Miﬂwea, Hepatitis A, Hepatitis B, Hepatitis C, HIV wgﬁggm%g\(ﬁ?uropathy,
Hodgkin's disease, hypoparathyroidism, Huntington's chorea, hyperkinetic movement disorders,
hypersensitivity reactions, hypersensitivity pneumonitis, hyperthyroidism, hypokinetic movement
disorders, hypothalamic-pituitary-adrenal axis 10evaluation, idiopathic Addison's disease, idiopathic
leucopaenia, idiopaltkiompuiishanfibrosissidiopathindhnongbotyicpeeniagidiosynsgratic liver disease,
infantile spinal pusciiar aff epbYaiiecticusdiseasesfiammation ofdheaatia, dpflammatory bowel
disease, insulin dependent diabetes mellitus, interstitial pneumonitis, iridog}l/ﬁ/lit's/uveitis/optic neuritis,
ischemia-repé’ﬁf&gfolﬁs fﬁju‘fil/{ufé%lﬁaés ic'8 Or%‘ﬁ’eﬁ“fﬁ%/egnaﬂile ‘paérlﬁ?é%ugséhuaaerr%ﬁléﬁ veniie'd srheumatoid
arthritis, juveritaspsihEsiausceizieat By, crRupob sl dartoma maveakinedis@sselkidney transplant
rejection, fegianeia, deishnamasisisientasy aesiensof the corticospinal system, linear IgA disease,
piderna, liver transpiagkQigelion k(0 Hiagask: MIRIRASHA NTIRRAIGINfiglive lung disease,

malaria, male infertility idiopathic or NOS, maligna anoma, meningitis,

. hi | t histiocytosis, ma |%
meningococcE S I AOsolpIi v ASEUtiE Wt 2Bt ek thIes < R ate YR chondria]
multisystem distrteryonixedicorinettivetidsushdiseaskerimiied cinnecstiventisdoemisease associated
lung disease, menRclonalgammeRativMWiRe. Mysiema ftinle s¥stems.deganerations (Mencel
Dejerine Thomas Shi-Brager and Machade.Joses, myaldis encephaliis/Royal Free Disease,
myasthenia gra\ﬁs_, mlcr%scop?’c VASCUIRIS Of the |3neys, mycqabag{é um avium ntmcellulare,
mycobacteriu#FHeBeFhIo S DB B ey HrERtE Sy At ec Ry dapirap irfsstisr e HBeardial ischemic
disorders, nasepharyngeak wpip@m@gedaaﬁmadakﬁm@maym@dt@&&ﬁﬁ@@pﬁﬁtb&,m&m&y@sis, nephrotic
syndrome, neadeQERRIANS HSEARGS: AAUIOARRIGL WERaAK RS, Reyipenic fever,

Non-alcoholic Steatohepatitis, ocClusion of the abdominal aorta and its branches, occlusive arterial
disorders, orgkﬁ?ﬁlr%ﬁ?ﬁ'%h

t PEEERS A BRI TS St s BR%F Sreversal procedures,
organomkgalycostéorrtarosisrostespurgsis; -duand miakuyenpancread aransplantiiejection, parasitic
diseait_es, paraﬁhe&@tgtﬂmsﬁﬁmi@lggﬁaﬂe E@Jﬁﬁi&ﬁ@géma@mp@}g_mﬂ@mm;og Tiic'is_ease,
pemphigus vulgar-is, p igus foliaceus, pemphigoid, perennial rhinitis, pericardial disease,
peripheral ath%%%stfé él?‘(%rlg%%ﬁlé%%csoe{? dpér?lp%e glr%f%]gé%% AT disorc rl]er‘iss ,lf)%l?ﬁ%rﬁiétf%({ﬁelpn(i%%ﬁs anemia,
phacogenic ugltie Biseumocystis carinii pneumonia, pneumonia, POEMS syndrome (polyneuropathy,
organomegaly, endacrinopaibyisonenoelonal:gammapathydandskin changessyndrome), post
perfusyorwyn@&gggg,aptgﬁﬁlg,yl{y@xﬁtngm&tg,g%&q}pﬁg[gw&%% Syndromexpestnfectious interstitial
lung disease, premature ovarian failure, primary biliary cirrhgsis, primary sclerosing hepatitis, primary
myxoedema, @ﬁ%ﬁ@%ﬁfﬁ%ﬁ?&ﬁ? PR AEHSTO A BH AR LR A sy CHEh S B B¥imary vaseulitis,
Progressive suprabnelen. Pdikpnsinasisipearidsisstypdoiccpsoripsis typa.2hesoriatic artinopathy,
pulmonary hygestensionseseidansiacaonecive tissue GiseassiiwRgianimanigstation of

polvarteriis nodgse, past-piammatancipiersialiung dissase cadiation fbrsis, fadiation therapy,
Raynaucfs phenomenon and disease, Raynoud's disease, Refsum's 10diséase, regu?ar narrow QRS
tachycardia, RBIRP igfasads RRpo oS S NS nRHGIHEamar Ry fsRsSnaEperfusion injury,
restrictive earshonmeapatiayasheumdataldoagihritisspissatiated;inter stitialdung, disease, rheumatoid

spondylitis, S@E%Q%si@%@ﬁéﬁﬁ’%@%; acute pancreatitis, acute renal failure, acute
theumatic fever, acute transverse myelitis, adenocarcinomas, acrial ectopic beats, adult
(acute) respiratory distress syndrome, AIDS dementia complex, alcoholic cirrhosis, alcohol-
30 induced liver injury, alcohol-induced hepatitis, allergic conjunctivitis, allergic contact
dermatitis, allergic thinitis, allergy and asthma, allograft rejection, alpha-1- antitrypsin
deficiency, Alzheimer's disease, amyotrophic lateral sclerosis, anemia, angina pectoris,
ankylosing spondylitis associated lung disease, anterior horn cell degeneration, antibody

mediated cytotoxicity, antiphospholipid syndrome, anti-receptor hypersensitivity reactions,
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scleroderma, senile chorea, Senile Dementia of Lewy body type, sepsis syndrome, septic shock,
seronegative WM&B&}%&?, shock, sickle cell anemia, Sjogrenls diseasg agsgiaisg; lhg 15disease,
Sjorgren's syndrome, skin allograft rejection, skin changes syndrome, small bowel transplant rejection,
sperm autoimmunity, multiple sclerosis (all subtypes), spinal ataxia, spinocerebellar degenerations,
spondyloarthropathy, spondyloarthopathy, sporadic, polyglandular deficiency type | sporadic,
polyglandularadeficiehsyitype! HyStiliisscisersiésstieptatatt b rayosins agtrokelestyisctural lesions of the
cerebellum, Subacuie sdleresing20:pananeeRNAlKIS. SYMRalbelicRpRthalmigsmwaope, syphilis of the
cardiovasculyr sysiem, systemie anapflais, systemig nflammalgry responsg syndrome, systemic
onset juvenile’t etimatofd anthntis, systemic Ilipus erythematdsus, systemic Fupus
erythematosuyzskueidisat Jnpaisedsenelydtatiendel At Syrstentit ssBRfdsieassdetated interstitial
lung disease,htpeaik ax AR Akbinhakayasifsidispastiasteritishetaagiectasieyskhdhifaype and Thl Type
mediated 25di3ea565, (EAMPRANIIR QRIRIANS-INQMReRY ARG IR HXFQIdiF:QXICHY. toxic shock
syndrome, transplants, trauma/hemorrhage, type-2 autoimmune hepatitis (anti-LKM antibody
hepatitis), typ&BYHSHRR SR SRE R RERTHBETS hiriedid BBE (T pRrYeRHRAY reactions, type
IV hypersensithity;2uddaraifin/eraohtity drthrop ativhe tkc erativarchtitisiasnstd blesangimdromemia, urosepsis,
urticaria, uveitigaMatvHias REALNSPASE S nVBIICASMMS IR MARakItiS 3P AUl diffuse lung disease,
venous dgeases, yenous thrombosis,yeniricular flation. Vitligo acute,iver gisease, viral and fungal
infections, vital & cepﬁgiltls?éseptlc meningitis; vita “associated emapsﬁagocytlc syndrome, Wegener's
granulomatost{asahitke IRbrs kB BRAPS Y, ANTdaRsead s andigrabrl&e&isn of any organ or
tissue, yersiniavand salmonellarassaciatedpatilyepathy fanskdhgmdloaie, Wnic immune

2010/083442RCL V220101021247, SERASMER.AN SXRRrIMEnias . pndhR.fRlloning abbreviations have

the meanings indicated. ADDP means 1,1'-(azodicarbonyBdipiperidine; AD-mix-ii means a mixture of
(DHQD), PHA R R R N R BT i R S A S HB N NS BT b b (3.3.1)nonane; Boc
means 5ltert-beioxycafdreny (DI oAl vheans Hydine cibidite couaphtirmledinediyl diethyl ether;
DBU means k;&liazahicysicBaimhoiungag: fyenaniBAunesns disgsinalyuminess Rydride; DIEA
means diisopropylethylamine; DMAP means N,N-dimethylaminopypidine: DMFE means

N,N-di methylf%srgl)‘r%éagrﬁ f’yg; C ?ﬁcﬁdeu’#n\{l gtgﬁsémfﬁ,‘l%g%s% im g’tﬁm]%ﬁ(o%ﬁ AiNo ’e@%}ﬁ_%eg; po?\l/l%% means
dimethylsulfoRr§E b5 BraTaEn o1 AR phEHAE Kb SHINEY Bt SR EpHE A HBEHS
1,2-bis(diphemyhahasphinaethdine;dppfméansditrbisfeipheaylphesphinojfergokne; dppm means
1’1‘b'S(déBhe%{JR?%QBé&%mmwﬁ&Bﬂ‘&@éﬂ&?@&‘&&tﬁ%@mH@Wéﬂ@&f%é&éﬁsﬁathweabed“m'de
hydrochloride; Enloe means fluorenylmethox carbongl; HARI means. . -
0.(7-azabenz HESSE T HRE N F TR RS R R AR ES SRS TMP A means
hexamethylphbsptioramitderd Bnyisiingsioopispyraitshe: A3 I isadesormacriéporous
triethylammoniussmatavipolystikenarcyansharahydide, fhAmeans siathylamiae; TEA means

trifluoroacetic agid, THE, means &%&ﬁfi‘%@{ﬁfﬁ’ﬂ&”@%@%@&%'hzs!}r'agﬂ'&r%%%%éﬁéﬁﬁi & NMM means

N-methylmorpholine; NMP means _ylgﬁrroli?dine; PPh3 means triphen %{;&osphine. The following
schemes*are firedBiiidd i pIGIEE Wreiadosehevas Wrdertndrmyidersrdredaisybadily understood
description ofiprogecdires dnascoiceptitaspects.aithisdmmmionnGonpoisndsdotdhiy invention may:

be made by synthetic ahamical PIgLEsRE S &IRRAIRS AhwWiigh argshenRReRIDe. s meant to be
understood that the order of the SBE'EU{)S in th%HProcesses ma ried, that r.eaqepts, solvents and
|

reaction cond SRR ALY HECST S e TP Sy R RoR e il Thal YURErable moieties
may be protem@rgmgialgia, extrapyramidal and cerebellar disorders, [amilial hematophagocytic
30 lymphohistiocytosis, fetal thymus implant rejection, Friedreich's ataxia, functional peripheral
arterial disorders, female infertility, fibrosis, fibrotic lung disease, fungal sepsis, gas
gangrene, gastric ulcer, giant cell arteritis, glomerular nephritis, glomerulonephritides,
Goodpasture's syndrome, goitrous autoimmune hypothyroidism (Hashimoto's disease), gouty

arthritis, graft rejection of any organ or tissue, graft versus host disease, gram negative sepsis,

-87-



25deprotected, as necessary. SCHEME 1 CO211.CO211CO2R.CO2H (2)--..."--- (4) R5 705r -1 (3)
HE Y10-- ir I ' 43 B bof:3: 2 0mpounds of Formula (4) can be prepared ag, JMZ%%—IEME 1, and
can be used WO 2010/083442PCT/US2010/021245 as described in SC &8 to prepare
compounds of Formula I, which are representative of the compounds of the present invention. _
Compounds of Formula (1) wherein R is alkyl, can be converted to compounds of Formula (2) using
Z3LIMgX1, wherepmpxivssaphalidejuinreesdiventsuciive bytmetdimitedictetiverar (6B&hydrofuran.

Compounds gh&armuig.(3) GamRenRIRREBIRE fam camRRundsohka kiR Hsing-a strong base

such as NaH a 37X2 erein hali nd R52 IS ag described ereln C mpounds of -
Formula (3), W??He reeﬁétaédlwp a{ﬁque atz%f ait Hfm m”(ﬁ ay(:cti‘r'filiootl\’ff'it EBPEGImula (4).

SCHEME 2 RSZP&CDMREmappiosis, hem&topomtm mdhgnanueb (leukemm and Iymphoma),

5  hemolytic anemia, hemolytic uremic syndrome/thrombolytic thrombocytopenic purpura,
hemorrhage, Henoch-Schoenlein purpurea, Hepatitis A, Hepatitis B, Hepatitis C, HIV
infection/HIV newropathy, Hodgkin's disease, hypoparathyroidism, Huntington's chorea,
hyperkinetic movement disorders, hypersensitivity reactions, hypersensitivity pneumonitis,
hyperthyroidism, hypokinetic movement disorders, hypothalamic-pituitary-adrenal axis

10 evaloation, idiopathic Addison's disease, idiopathic leucopaemnia, idiopathic pulmonary
fibrosis, idiopathic thrombocytopaenia, idiosyncratic liver disease, infantile spinal muscular
atrophy, infectious diseases, inflammation of the aorta, inflammatory bowel disease, insulin
dependent diabetes mellitus, interéti.tial pneuxmonitis, mdocyclitis/uveitis/optic neuritis,
ischemia-reperfusion injury, ischemic stroke, juvenile pernicions anaemia, juvenile

15 rheumatoid arthritis, juovenile spinal muscular atrophy, Kaposi's sarcoma, Kawasaki's disease,
kidney transplant rejection, legionella, leishmaniasis, leprosy, lesions of the corticospinal
system, linear IgA disease, Eipidefna, liver ransplant rejection, Lyme disease, lymphederma,
1ymphocyﬁc infiltrative lung disease, malaria, male infertility idiopathic or NOS, malignant
histiocytosis, malignant melanoma, meningitis, meningococcemia, microscopic vasculitis of

20 the kidneys, migraine headache, mitochondrial multisystem disorder, mixed connective tissue
disease, mixed connective tissue disease associated lung disease, monoclonal gammopathy,
multiple myeloma, mulﬁple systems degenerations (Mencel Dejerine-Thomas Shi-Drager and
Machado-Joseph), myalgic encephalitis/Royal Free Disease, myasthenia gravis, microscopic
vasculitis of the kidneys, mycobacterivm aviom intracellulare, mycobacterimm tuberculosis,

23 myelodyplastic syndrome, myocardial infarction, myocardial ischemic disorders,
nasopharyngeal carcinoma, neonatal chronic lung disease, nephritis, nephrosis, nephrotic
syrdrome, neurodegenerative diseases, neurogenic I muscular atrophies, neutropenic fever,
Non-alcoholic Steatohepatitis, occlusion of the abdominal aorta and its branches, occlusive
arterial disorders, organ transplant rejection, orchitis/epidydimitis, orchitis/vasectomy

30 reversal procedures, organomegaly, osteoarthrosis, osteoporosis, ovarian failure, pancreas
transplant rejection, parasitic diseases, parathyroid transplant rejection, Parkinson's disease,
pelvic inflammatory disease, pemphigus vulgaris, pemphigus foliaceus, pemphigoid,
perennial rhinitis, pericardial disease, peripheral atherlosclerotic disease, peripheral vascular

disorders, peritonitis, pernicious anemia, phacogenic uveitis, pneurmnocystis carinii
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CO2R L 1 7-3 (6) 10As shown in SCHEME 2, compounds of Formula (5) can be reacted with

compounds of formplasfe) and a reducing agent to provide compoundsof;rarmula (7). Examples of
reducing agents include sodium borohydride, sodium cyanoborohydride, sodium triacetoxybomhydride

polymer supported cyanoborohydride, and the like. The reaction is typically performed in a solvent
such as but not limited to methanol, tetrahydrofuran, and 15 dichloromethane or mixtures thereof
Compounds oiformula(8iean e pkpardd frofnobampourhdsoofFoiraala (Mesdesdribed in SCHEME
1, and can beusedas deseibed in3 GHEMES: (9 RreRa QGO RRRRS QE&FRIl Ma poSECHEME 3 Br

CO2ZR z3 x Cgfgcﬁe%éBégc;%ﬁ?cgc&tgrpy syn%ome postinfectious interstitial lung disease, premature

ovarian failure, primary biliary cirrhosis, primary sclerosing hepatitis, primary myxoedema,

5 primary pulmonary hypertension, primary sclerosing cholangitis, primary vasculitis,
Progressive supranucleo Palsy, psoriasis, psoriasis type 1, psoriasis type 2, psoriatic
arthropathy, pulmonary hypertension secondary to connective tissue disease, pulmonary
mantifestation of polyarteritis nodosa, post-inflammatory interstitial lung disease, radiation
fibrosis, radiation therapy, Raynaud's phenomenon and disease, Raynoud's disease, Refsum's

10 disease, regular narrow QRS tachycardia, Reiter's disease, renal disease NOS, renovascuolar
hypertension, reperfusion injury, restrictive cardiomyopéthy, rheumatoid arthritis associated
interstitial Tung disease, fheumatoid spondylitis, sarcoidosis, Schmidt's syndrome,
scleroderma, senile chorea, Senile Dementia of Lewy body type, sepsis syndrome, septic
shock, seronegative arthropathies, shock, sickde cell anemia, Sjdgren’s disease associated hung

15 disease, Sjorgren's syndrome, skin allograft rejection, skin changes syndrome, small bowel
transplant rejection, sperm antoimmunity, multiple sclerosis (all subtypes}, spinal ataxia,
spinocerebellar degenerations, spondyloarthropathy, spondyloarthopathy, sporadic,
polyglandular deficiency type I sporadic, polyglandular deficiency type I, Still's disease,
streptococcal myositis, stroke, structural lesions of the cerebellum, Subacute sclerosing

20 panencephalids, sympathetic ophthalmia, Syncope, syphilis of the cardiovascular system,
systemic anaphylaxis, systemic inflammatory response syndrome, systemic onset juvenile
rheumatoid arthritis, systemic lupus erythematosus, systemic lupus erythematosus-associated
lung disease, systemic sclerosis, systermic sclerosis-associated interstitial lung disease, Twcell
or FAB ALL, Takayasu's disease/arteritis, Telangiectasia, Th2 Type and Thl Tvpe mediated

25  diseases, thromboangitis obliterans, thrombocytopenia, thyroiditis, toxicity, toxic shock
syndrome, transplants, travma/hemorthage, type-2 antoimmune hepatitis (anti-LKM antibody
hepatitis}, type B insulin resistance with acanthosis nigricans, type 11 hypersensitivity
reactions, type [V hypersensitivity, uicerative colitic arthropathy, ulcerative colifis, unstable
angina, uremia, urosepsis, urlicaria, uveitis, valvular heart diseases, varicose veins, vasculitis,

30 vasculitic diffuse lung disease, venous diseases, venous thrombosis, ventricular fibriliation,
vitiligo acute liver disease, viral and fungal infections, vital encephalitis/aseptic meningitis,
vital-associated hemaphagocytic syndrome, Wegener's granulomatosis, Wernicke-Korsakoff
syndrome, Wilson's disease, xenograft rejection of any organ or tissue, yersinia and

salmonella-associated arthropathy and the like.
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20Compounds of Formula (9), when reacted with a compound a Formula (10) wherein X is a halide or

inflate, and a {askwilkRLevide a compound of Formula (11). Bases usef¢iRisW®o21245
2010/083442PCT/US2010/021245 the reaction include triethylamine, diisopmpylethylamine and the

like. Compounds of Formula (13), wherein Y is as described herein for substitucnts on Z3, can be
prepared from compounds of Formula (11) and compounds of Formula (12) using Suzuki coupling
conditions kn&weies théserskifiediin the art and readily available in the literature. Compounds 5of

Formula (14) can bewprepared frorvpamppunds: af-honmwai{dd). asmdasekbed in SCHEME 1, and can
be used as des¢

R388(OH)2C &%@#‘f‘%ﬁ%\é& ’ét’grﬁ? E%i?é‘rj &%2"@39%%@%?%@%&%&8%&66,
K;COs, and K>80,; 9-BBN means 9-borabicyelo(3.3. 1)nonane; Boc means
5 tert-butoxycarbonyl; (DHQD),;PHAL means hydroquinidine 1,4-phthalazinediyl diethyl
ether; DBU means 1,8-diazabicyclo[5.4.0lundec-7-ene; DIB AL means diisobutylaluminom
hydride; DIEA means diisopropylethylamine; DMAP means N,N-dimethylaminopyridine;
DMF means N,N-dimcthylfonnamide; dmpe means 1,2-bis(dimethylphosphinojethane;
DMSO means dimethylsulfoxide; dppb means 1.4-bis(diphenylphosphino)-butane; dppe
16 means 1,2-bis(diphenylphosphino)ethane; dppl means 1,1-bis(diphenylphosphinoMerrocene;
dppm means 1,1-bis(diphenylphosphino)methane; EDAC-HC1 means 1-(3-
dimethylaminopropylj-3-ethylcarbodiimide hydrochloride; Fmoc means
fluorenylmethoxycarbonyl; HATU means O-(7-azabenzotriazol-1-yI)-N.NN'N'-
tetramethyluronium hexafluorophosphate; HMPA means hexamethylphosphoramide; TPA
15 means isopropyl alcohel; MP-BH; means macroporous triethylammonium methylpolystyrene
eyanoborohydride; TEA means tricthylamine: TFA means trifluoroacetic acid; THF means
tetrahydrofuran; NCS means N-chlorosuccinimide; NMM means N-methylmorpholine; NMP
means N-methylpyrrolidine; PPhs means triphenylphosphine.
The following schemes are presented to provide what is believed o be the most useful
20 and readily understood description of procedures and concepiual aspects of this invention.
Compounds of this invention may be made by synthetic chemical processes, examples of
which are shown herein. It is meant to be understood that the order of the steps in the
processes may be varied, that reagents, solvents and reaction conditions may be substituted -
for those specifically mentioned, and that vulnerable moieties may be protected and

25 deprotected, as necessary.

SCHEME 1
COR CO,R COR COH
N N N N
Q(i) ‘. Q (2) gj (3 g) 4
0 HO T | O JpL
,J-.Z3 RS'.’ \23 R57 szg

Compounds of Formula (4) can be prepared as shown in SCHEME 1, and can be used
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110 FaaR38 (20)(21) As shown in SCHEME 4, compounds of Formula (17) can be prepared from ID
compounds o(fd){m%ﬂé) and compounds of Formula (16), wherein F%?Tﬁ!gé’é fnd 338 is as
described herein, using Suzuki coupling conditions known to those skilled in the art and readily
available in the literature. Compounds of Formula (17) can be reduced to compounds of Formula (18)
using a reducing agent such as LiA1114 in a solvent such as but not limited to diethyl ether or THF.
Compounds of Formisfa 39HEa T Beqprepatediirom&oiipoands. ohikd Formuia@8)wsing Dess-Martin
periodinane %&Nﬂﬁ&&&ﬂ@ﬂ%%ﬂiﬂ&ﬁﬁ&ﬁ%ﬁb@d@ﬁ@&Killﬁdliﬂ\&h@eﬁ{fi{aﬁl@l{ﬁ&ﬁﬂy available in the
literature. Com oundscpf Formul cizan b react(%(glL (%ka wrgn&nlsa lal%rmula (5) and a reducing
re

b fed t StH
agent to provi ei’%rgfﬁﬁouonc s]%?ulgormuﬁf?ﬁ%) 1)](5. ples ucing agents inclide sodium

borohydride, §dftliteyarioharbliyisitie chsHN RHAEeBIb SroIRde  BIVINa FRGHpdted
cyanoborshygkigecandi2tthediiee oT hereactipimis typical lypesformedhinaadiolent such as but not

imited to methanah teyafafiaR 2 dstipnsiianccantaisblgrmeage armixtures thereof

Compounds of Formula (21) can be pre ared from compounds of Formula (20) as described in

SCHEME 1, éﬁ&‘ecda‘ﬁ‘%éqﬁg%’d REOFEE Sl H M ENE BB SreaP® 8 ihiounds of Formula 1.
SCHEME 5 CO2RCO2R Y1(22) Z3 Z?LI (23) ¥31BMdisRown in SCHEME 5, compounds of Formula

(22), wherein R is alkyl, may be 5copuaned to con&pﬁnds of FormuI% (g2I?f) by reacting the former,
wherein Xl is Cl, Br, 1, orco,r A

i
(6)

® () ()

H (3) R37AJ\L1 () R37AJ\L1 (&)
VA 73
10 As shown in SCHEME 2, compounds of Formula (3) can be reacted with compounds

of Formula {6) and a reducing agent o provide compounds of Formula (7). Examples of
reducing agents include sodiom borohydride, sodium cyanoborohydride, sodium

triacetoxyborohydride, polymer supported cyanoborohydride, and the like. The reaction is

typically performed in a solvent such as but not limited (o methanol, tetrahydrofuran, and
15 dichloromethane or mixtures thereof. Compounds of Formula (8) can be prepared from
compounds of Formula (7) as described in SCHEME 1, and can be used as descﬁbed in
SCHEME 8 to prepare compounds of Formula 1.
SCHEME 3

CO.R CO,R COH
Y-B(OH),

) ) SN E ) s

11
3
7 7 /*
X Y Y
20 Compounds of Formula (9}, when reacted with a compound a Formula (10) wherein

X 1s a halide or triflate, and a base will provide a compound of Formula (11). Bases useful in
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CF3S03-, and compounds of Formula R41-0H and a catalyst, with or without a first base. Examples of
catalysts inclu@%%?%gmz trifluoromethanesulfonate toluene complex, %@9&%2@9&9&9)2' and
Pd2(dba)3. Examples of first bases include triethylamine, N,Ndiisopropylethylamine, Cs2CO3,

- Na2CO03, K3P04, and mixtures thereof. 10Compounds of Formula (22) may also be convened to
compounds of Formula (23) by reacting the former, when X1 is Cl, F, or NO2, and compounds of
Formula R41-OHtwitreeifinstdbakenidExdmmplesioifirstibalsdarime| udbinidthylamine)ds of

N, N-diisopropytetyamin e Hes 2 Qs NaHBh KRR 4uRnt MHIE S thexgatp2 HEME 6

Compounds of Formula (&LSIE\BtI)“g:an t}e ﬁfctgd with n&esﬂzchlg i %and abase §ucp as but not limited to
triethylamine, followed %]y -t-Bﬁ%?))%)}C'r oﬁﬁfﬁpﬁg?a%?ne? 0 p? v'Tzilésmcgo“rﬁfbuobh%]g ofFormula (24).
Compounds o8RRI {2E ) chrrbEiire pafedbyrsedihg coliion meisroamiaraneaywith
triethylsilane anddriflnoronceticeaaipartimpaungsualifdmmual{25) eamnhetenstedmMEcompounds of
Formula (26) and 1 2RO QAR E0MRRIAHA COHPHI(OLNA S9eRksHCh as but not imited
to dimethylsulfoxide. 5 Compounds of Formulaég%gn e prepared from compounds of Formula (27)
as described in SCHEME 1, and can be used % §¥4ttibed in SCHEME 8 to prepare compounds of
Formula I. SCHEME 7 oH0AEsiewN in SCHEME 7, compounds pfdrormula (1) can be-ceacted with
an appropriateyiptien ﬁp’nosphcmium Bremide of Formula (28%.a#d a base such & not limited to
sodium hydride @fn llithiuim T6 pFovide compoUuids of Fornt

(30). The reacti typically
performed in 4 sofventsuch as THE or DM$O. Compounds of kmula (31) can he prgpared from

compounds of Form{fa (30) as described in SCHEME 1, and can 15 be used as described in
SCHEME 8 to prepare compound$8ffFormula I. SCHE 4), (8), (14).

(5

—

N N

@ @
0 0
R R
(20) 21 4
As shown in SCHEME 4, compounds of Formula (17) can be prepared from
10 compounds of Formula (15) and compounds of Formula (16), wherein R is alkyl and R¥is as
described herein, using Suzuki coupling conditions known to those skilled i the art and
readily available in the literature. Compounds of Formula (17) can be reduced to compounds
of Formula (18) using a reducing agent such as LiAIH, in a solvent such as but not lmited to
diethyl ether or THY. Compounds of Formula (19) can be prepared from compounds of
15  Formula (18} using Dess-Martin periodinane or Swern oxidation conditions known 1o those
skilled in the art and readily available in the literatre. Compounds of Formula (19) can be
reacted with 2 compound of ?OI'muIa (5) and é reducing agent to provide comﬁounds of
Formula (20). Examples of reducing agents include sodivm borohydride, sodium

cyanoborchydride, sodium triacetoxyborohydride, polymer supported cyanoborohyéﬁdc, and

20 the like. The reaction is typically performed in a sclvent such as but not limited {o methanol,
tetrahydrofuran, 1,2-dichloroethane, and dichloromethane or mixtures thereof. Compounds of
Formula (21) can be prepared from compounds of Formula (20) as described in SCHEME 1,

and can be used as described in SCHEME 8 to prepare compounds of Formula L



0 0(21), (28), (L\./5) (31), or (37) Z3, 1.-Z,N-S-"Al c1"- 112N' NAI (32)(33) zIA  As shown in
SCHEME 8, CQIGRAYR gf Formula (32), which can be prepared as de%&p@&(n%ﬂgﬁnay be
converted to compounds of Formula (33) by reacting the former 20 with ammonia. Compounds of
Formula (33) may be converted to compounds of Formula (I) by reacting the former and compounds of
Formula (4), (8), (14), (21), (28), (31), or (37) and a coupling agent, with or without a first base.
Examples of coupling agents include I-ethyl-3sQB:kdkimethylamino)propyll-carhodiimide hydrochloride,
1,11-carbonyldiimidazole, and benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate.
Examples of first bases include triethé( ine, N,N-diise@ﬂgpylethylamme, 4-(dimethylam no)pyridine,
and mixtures thereof SCHEME 9 z2A[0 it 5ZrCl (1) 5Cak peunds of Formula (33), prepared as
described in SCHEME I, may also b un&s of Formula (1) by reacting the former
and compounds of Formula (34) and~sfirst base. Examniples of first bases include but are not limited to
sodium hydride, tfiethylamine, N,N-dit _Qropglethylamiﬁénz4-(dimethylamino)pyridine, and mixtures
thereof SCHEME 10 S s ()

As shown in SCHEME 5. compounds of Formula (22), wherein R is alkyl, may be

5 converted to compounds of Formula (23) by reacting the former, wherein Xlis C1, Br, I or
CF3804-, and compounds of Formula R*.0H and a catalyst, with or without a first base.
Examples of catalysts inciude copper(l) trifleoromethanesulfonate toluene complex, PdCly,
PA(OAC),, and Pdy{dba);. Examples of first bases include triethylamine, N,N-
diisopropylethylamine, Cs;COs, NaxCOs, KsPQ4, and mixtures thereof.

10 Compounds of Formula (22) may alsc be converted to compounds of Formula (23) by
reacting the former, when X' is C1, F, or NOs, and compounds of Formula R*-OH with a
first base. Examples of first bases include triethylamine, N N-diisopropylethylamine,

Cs,COs, N32C03, K;PQ,, and mixtures thereof.

SCHEME 6
CO,R
O‘ 41
OO R
OH N N (26)
" e (J -
/ .
O R
(24) 2

CO.R O,

H
O O
N ' N
b @7) | (28)
R38 R3&

Compounds of Formula (18) can be reacted with mesyl chioride and a base such as

15
but not limited to tricthylamine, followed by N-t-butoxycarbonylpiperazine, to provide
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0 ORO OH As shown in SCHEME 10, compounds of Formula (35), wherein L is a bond, alkyl, O, S,
5(0), 5(0)2, Nld, gan,be reacted with compounds of Formula (36), tgcpl%gg%%gmgounds of
Formula (37). T eactlon is typically performed at elevated temperatures in a solvent such as but not
limited to dimethylsquOX|de, and may require the use of a base such 15 as but not limited to potassium
phosphate, potassium carbonate, and the like. Compounds of Formula (38) can be prepared from
compounds ofaRprmddafi(Binak (fdsclityverhindS GHEME: 17 drdndapbmudéd as-described in SCHEME 8
to prepare cogRRUNAS ATFERIIMIEY W ANABIAZRCT/MNSROLI/QR1245SGHEME 11 1, LN

0-R57 (40)(4%:&mul Cgé) o Qgesacct)g Formula 39%50 :ilerelll?a iﬁ bed heﬁeln for substituents on
Z3, can be preparea 3m compoun ?(P—n(?r VZ[ |sza A oF “riflate, and Y-

5B(01-1)2 usifiiBuRGkPdoupHg <o HotiONerkitsivi f@tth‘éé%ﬂ@éiwtﬁésﬁﬁﬁﬁ@ readily available in
the literature. Gaippaundsaidory)laai39 heandartaaetegdowith teFehutyl (piperazina-dearboxylate and a

reducing ageny suphas ?QQMR%é%%@é%%‘)i?%%@é’%r%ﬁﬁr%dﬁc AnRaMAGROfFormula (40). The

reaction is typically performed in a solvent such as but not I|m|ted to methylene chloride. Compounds
of Formula (41§'8%H be prepared from

SCHEME 7
CO.R GO2H
@ bﬂﬁ
§
S RS
1 -
0 (1) ! @)
1o As shown in SCHEME 7, compounds of Formula (1) can be reacted with an

appropriate triphenylphosphonium bromide of Formula {29) and a base such as but not

limited to sodium hydride or n-butyllithium to provide compounds of Formula (303). The

reaction is typically performed in a solvent such as THI or DMSO. Compounds of Formula

{31) can be prepared from compounds of Formula (30) as described in SCHEME 1, and can
15  beuvsed as described in SCHEME § to prepare compounds of Formula 1.

SCHEME 8
26,0 -~
’ ; a0
S QU 117 P . &
1”7l HzN’b\Al Lt ;lzl Elé "
(32) 33) .
7 M

As shown in SCHEME 8, compounds of Formuia (32), which can be prepared as
described herein, may be converted to compounds of Formula {33) by reacting the former
20 with ammonia. Compounds of Formula (33) may be converted to compounds of Formuia (T)
by reacting the former and compounds of Fornrala (4), (8), (14), (21}, (28),{31), or 37)and a
coupling agent, with or without a first base. Examples of coupling agents include 1-ethyl-3-
{3-(dimethylamino)propyl]-carbodiimide hydrochloride, 1,1'-carbonyidiimidazole, and

benzotriazol-1-yl-oxytripyrrolidinophosphonium hexafluorophosphate. Examples of first
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10 compounds of Formula (40) by reacting the latter with R57X, wherein X is a halide, and NaH in a
solvent such -dimethylformamide, and then the resulting materia pﬁi with
triethylsilane ﬁ%%@é?o%cetic acid in dichloromethane. Compounds of%%u 51:16/?41 Zi%an be used as
described in Scheme 10 wherein L1-Z3 is as shown in Formula (41). SCHEME 12 R"A As
shown in SCHEME 12, substituted piperazin-2-ones wherein R57 is alkyl, can be reacted with
compounds ofdarimiilée (@ tariadnaae tiutihgagenkiytimas, Sodiumthylacetoxytbrolwdride in
dichloromethagpg.irfrenige compounds of Formula (42). Compounds of Formula (42) can be reduced
to compounds of Formula (43) using a reducigg 7@%%}ent such as but not limited to lithium aluminum
hydride in a solvent such as but not limited to teItra ydrofuran. Compounds of Formula (43) can be
used as described in Scheme 10 wherein L'-Z3 is &&*shown in Formula (43). The following
examples are presented to provide what is beieve: gtog){e the most useful and readily understood
description of procedures and conceptual aspeéts of hisGhvention. The exemplified compounds were
named using ACD/ChgmgSketch Version 5.06 (05 Ju AZdéi), AdvarfcedCCh;\ngmistry Development Inc.
,Toronto, Ontario), or Cﬁng#aw(%FMng Q.M@ambndgesmLCaﬂ%}bHdﬁé,sMA). Intermediates were
named using ChemDray r) Ver. 9. .]%4 mbridgeSoft, Cambridge, MA). *

EXAMPLE 1 4[4-(cyc|c§t3| xylmethyl)-4(l ethoxypiperidin4 -yll-N- [5-( {( R)-B-(%nethylamino)-l- I
O[(phenylthiohnethy IJpropyl J amino)-4- nitrothien-2-ylisulfonyl | benzamide EXAMPLE IA (R)-benzyl
4-(dimethylamino)- EHSRABKy A Ioxeslitanlyrabar s RS BIGHIFYFE L. may also be
3-(S)-((carbokenzylaiy amino)dy-ddukyroladip heréprépate doaceontdinguipolbthel prosadure described in

McGarvey, Gds) Willlamspatdx HIpRE o RalN: bMARBURA RuVare QR tifriedd AbdfalieR0C. 1986, 108,
49434952, 7.72 1%{4'” THE (100 mL) was saturated with gaseous dimethylamine, stirred at room

temperature fOF T8 HE0F N AR S ORERHRIEY M YR HIE WAL RITYEY T SUYHE METE°5r silica gel
eluting with 50% acetone in hexanes to give #&HE8iEd product. 20 EXAMPLE 1B

H
N
[ j Oy OR Oy OH
N
COR Y .
g L e HoRe &L R
~R4
s —_—
N N
F ) ®
N
Ll

Sz LI‘ZS
10 (37} (38)
As shown in SCHEME 10, compounds of Formula (35), wherein L is a bond, alkyl,

0, 8, 5(0), S(O),, NH, etc., can be reacted with compounds of Formula (36), to provide
compounds of Formula (37). The reaction is typically performed at elevated temperatures in a
solvent such as but not limited to dimethylsulfoxide, and may require the use of a base such

15 as but not limited to potassiumm phosphate, potassivin carbonate, and the like. Compounds of
Formuia (38) can be prepared from compounds of Formula (37) as described in SCHEME 1,

and can be used as described in SCHEME 8 to prepare compounds of Formuia L

-05.



(R)-benzyl 4-(dimethylamino)-4-oxo-1-(phenylthio)butan-2-ylcarbamate A solution of EXAMPLE IA
(8.45 g) in tolyghs, {dasinls) Was treated with tributylphosphine (9.76 mL), @ngksiphepyigisulfide (7.30 g)
and was heated to 80 C for 16 25 hours. The reaction mixture was concentrated and purified by
column chromatography on silica gel eluting with a gradient of 0-50% ethyl acetate in hexanes to give
the desired product. EXAMPLE IC 30(R)-3-amino-N,N-dimethy1-4-(phenylthio)butanamide A
suspension of EXAMPLE IB (10.60 g) in 50 m{I8®4k FIBr/acetic acid was stirred at room temperature
overnight. The resulting homogeneous reaction mixturg was concentrated, diluted with water (200 mL)
and 5% 1-ICI (100 raL),&nd washed with gdie y ether (3X). The aqueous phase was adjusted to pH
-8-9 with solid Na2GQ3.and extract% Nith |chlorome0I2 I (5x) The c Zjned organic phases were
dried (MgSO4), filf'eredmntrat give ive the &R roduct. 5 IPRE 1D (R)-N1,N1 -
-dimethy1-4-(phenykhigjbut ane-1,3 -dianiine A solutln gf EXAMPLE IC (§.68 g) in THE (200 mL)
was treated with BH3- ?rﬁethylsulflde (1é3§ mL) at room tgmperature, stirref] overnight, treated slowly
with methanol (20 mL), followed by 2N HCI (50 mL), stirred s¥ernight, and,cor€entrated. The
10resulting residue was purified by silica gel chromatographifeluting with 5% 7N NI3/C1130ll in

dichloromethane tocgivgothe:desiied: RO GhdmbAMPL BelEribed herein for substitvents on 72,

(R)-5-(4- (dlmeth lamino)-1- Ith| n-2- 4-ni oth| ene- -sulfo ide
- 152-Chloro-3-Hi )réo %ﬁhejgé%cmﬁglﬁnamﬁ&ég 1% %%%&ME’ Bﬂ(}% %’aw ?rg’;hylamlne (29
were stifféd iBtdRardE307HE FAPEOCETBFOMPHRGHE P HSoitl 61‘115‘/\}5‘336‘1 ali#h ethyl acetate,
washed with Naltk2li4hsotutiananchpangs dfiednoveriblazotl4edilidredhandmancentrated. The product

was tnturatedp Eg&lﬁéhﬂéﬁgﬁﬁﬂ%e %Q%%Mﬁ%—?géﬁ %yfls sodium triacetoxyhorohydride to

4-(4-(cyclohexylmethyl)-4 roxypiperidin-1-yebenzoate,

provide comipounds of Formula (40). The reaction is typically performed in a solvent such as

but not limited to methylene chloride. Compounds of Formula (41) can be prepared from

10 compounds of Formula (40} by reacting the latter with R¥X, wherein X is a halide, and NaH
in a solvent such as N,N-dimethylformamide, and then the resulting material can be treated
with triethylsilane and trifluoroacetic acid in dichloromethane. Compounds of Formula (41)

can be used as described in Scheme 10 wherein 1.'-Z” is as shown in Formula (41).

SCHEME 12
R37A
04‘\”7
[“f © f [ 1
57
N TRY R
H R37A Lt Ram L§
z? 7
15 (42) (43)

‘As shown in SCHEME 12, substituted piperazin-2-ones wherein R” is alkyl, can be
reacted with compounds of Formula (6) and a reducing agent such as sodiom
rriacetoxyborohydride in dichloromethane to provide compounds of Formula (42).
Compounds of Formula (42) can be reduced to compounds of Formula (43) using a reducing

20 agent such as but not limited to lithiom sluminum hydride in a solvent such as but not Himited
to tetrabydrofuran. Compounds of Formula (43) can be used as described in Scheme 10

wherein 177 is as shown in Formula (43).
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A solution of cycloliexylmethylmagnesium bromide (1.90 mL of a 2M solution in THE) at -78C was

treated with ethyl4:64:9%9-1-piperidinyl)benzoate (prepared according to.theRkgfeHW R described in
Synthesis 1981, 606-608, 0.30 g), and was allowed to warm to 25room temperature overnight. The

reaction mixture was partitioned between ethyl acetate and saturated aqueous NELC1 and die
aqueous layer was extracted with ethyl acetate (2x). The combined organic layers were dried
(MgSO04), filtered, difid cptsatztadleTie meswitindy residhe val pelisfiedibiesitcacgel chromatography
eluting with 2Q%rethyl-acatateitegbiithe RraduiGho3Rfmd A Pldzej Qe tlaylcts of this
4-(4-(cyclohexylmethyb-4-methaxypiperidin-1-yEbenzoate jor X E 1F (380 mg) in
T (B i e e e o 2 oo
and treated with Hex PRt TArGE SHEFaTRd (H RS T REWEH Bl MBI “hed resRtion mixture was
refluxed advernight,(chtiledbiai$:oftatiauditidtedMth saturatedsague sus:Nad4S OisDlatien (10 5mL). The

resulting two-pgagg.mgqhgg%{yg%ﬁp@m%g&m@\ﬁqueous phase was extracted twice with ether, and
the combined organic layers washed with water and brine. After drying over MgSO4, the mixture was

concentrated in vacuo and purified by silica gel chromatography eluting with 15% ethyl acetate in
hexanes. 10EXAMPLE 1I-1 4-(4-(cyclohexylf&tiyhLE-ethoxypiperidin-1-yl)benzoic acid A solution of

EXAMPLE 16 (30Q-og)drdinxane (bovl) wyapdrented with N NaQbL @omh)isiitgd overnight, acidified
with IN Ngl extracteﬂa@(&bﬁ@%@h&ﬁ%ﬁgpﬁ%ﬁi&?@gI&M{Q_@Lﬁ_ghf(IJ {}%gﬂzgrgﬁgfentratlon of the filtrate

gave the desired product. XA 4-14-(cyclohexylmethyl)-4-methoxypiperidin- | -yli-N- { [5-(
(1R)-3-(dimethylamino)- - flphenylthio)methyllpropyl)amino)-4-nitrothien-2-y1llsulfonylibenzamide
EXAMPLE IE (60 mg), EXAMPLE 11-1(65 nigjARSSthyla3-[3- :

{R)-benzyl 4-(dimethylamino)—1—hydroxy-4—0xobutan—2—ylcarbamate
A solution of 3-(8)-((carbobenzyloxy)amino}-y-butyrolacione (prepared according to
15 the procedure described in McGarvey, G.J.; Williams, J.M.; Hiner, R.N.; Matsubara, Y.; Oh, -
T. J. Am. Chem. Soc. 1986, 108, 4943-4952, 7.72 g) in THF (100 mL)} was saturated with
gaseous dimethylamine, stirred at room temperature for 16 hours, and concentrated. The
residue was filtered through a plug of silica gel eluting with 0% acetone in hexanes to give

the desired product.

- EXAMPLE 1B
(R)-benzyl 4-(d'1me’thylami.no)-4;OX{)—I -{phenylthio)butan-2-§1i:arbamatc
A solution of EXAMPLE 1A (845 g in toluene (15 ml) was qeated with
tributylphpsphinc (9.76'mL), and diphenﬂdisuiﬁd.e (7.30 g) and was heated to 80 °C for 16
25 hours. The reaction mixture was concentrated and purified by column chromatography on
silica gel eluting with a gradient of {-50% ethy] acetate in hexanes to give the desired

produoct.

EXAMPLE iC
30 {R}-3-amino-N,N-dimethyl-4-(phenylthio)butanamide
A sugpension of EXAMPLE 1B (10.60 g} in 50 mL 30% HBr/acetic acid was stirred
at roorn temperature overnight. The resulting homogeneous reaction mixture was

concentrated, diluted with water (200 mL) and 5% HC1 (100 mL), and washed with diethyl
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20 (dimethylamino)propyl]-carbodiimide hydrochloride (65 mg), and 4-dimethylaminopyridine (22 fng)

were stirred inGyle12€.12 (4 mL) for 24 hours. The reaction was cooled gag.chromatographed on silica

gel with 50-100% ethyl acetate in hexanes followed by 1/10/89 triethylamine/methanol/ethyl acetate.
IH NMR (400MHz, DMSO-d6) 6 9.06 (hr s, 1H), 7.77 (d, 211), 7.44 (s, Il), 7.35 (d, 2H), 7.26 (dd, 2H),
7.11 (t, 1H), 6.84 (d, 211), 3.60 (m, 111), 25 3.45 (m, 214), 3.32 (in, 11-1), 3.07 (m, 4H), 2.97 (in.
21-1), 2.77 (iretEL63)). 2B6Ginodtihag 48s (€ju62d Yo PHDS (hwiH)LQI94(h AR 43uder7h (in, 214), 1.59 (m,
214), 1.48 (My&il Skhloddidind 15:d), Ihd LofiBinbd olgani EXAM BLE Rie3 N ddp4 AR )adt(dtmethyl amino
)-1-1(phenylittio)tnethyllpropyllamino -4-nétrgi| en-2- ylisulfonyl
1-4-14-metho&‘ilr?-‘iffl@a-%ep?tﬁ%éaﬁ%ﬁﬁqg hidin-1-yllisenzamide EXAMPLE 2A
5 — EXAMPLE 1D
R)-N' N -dimethyi-4-(phenylthio)butane-1,3-diamine
A solution of EXAMPLE 1C (8.68 g) in THF (200 ml) was treated with BH;-
*dimethylsulfide (18.2 mL) at room temperature, stirred overnight, treated slowly with
methanol (20 mL), followed by 2N HCI (50 mL), stirred overnight, and concentrated. The
10 resulting residue was purified by silica gel chromatography eluting with 5% 7N NH3/CH;0H

ir dichloromethane to give the desired product.

EXAMPLE 1E
(R} -5—(4—(ciimedlylamino)— 1-{(phenylthio)butan-2-ylamino)-4-nitrothiophene-2-sulfonamide
15 2-Chloro-3-nitrothiophene-5-sulfonamide (2.18 g), EXAMPLE 1D (1.14 g), and
triethylamine (1 g) were stitred in dioxane (30 mL) at 90°C for 24 hours. The solution was
diluted with ethyl acetate, washed with Nal,PO, solution and brine, dried over NapSQOy,

-filtered and concentrated. The product was triturated from ethyl acetate.

20 _ EXAMPLE 1F
ethyl 4-(4-(cyclohexylmethyl}-4-hydroxypiperidin-1-yl)benzoate
A solation of cycioﬁ'exylmeti}ylmagnesium bromide {1.90 mL of a 2M solution in
THF) at -78°C was treated with ethyl 4-(4-oxo-1-piperidinyl)benzoate (prepared according to
the procedure described in Synthesis 1981, 606-608, 0.30 g)., a:ﬁd.ﬁlvaxq ai]owed.to warm (o
25  room temperature overnight. The reaction mixture was partitioned between ethyl acetate and
saturated agueous NH.(1 and the aqueous layer was extracted with ethyl acetate (2x}). The
combined organic layers were dried (M gSO4)',' filtered, and concentrated. The resulting
residue was purified by silica gel chromatography eluting with 20% ethyl acetate to give the
product.
30
EXAMPLE 1G
ethyl 4-(4-(cyclobexyimethyl)-4-methoxypiperidin-1-yhbenzoate
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ethyl 4-(4-hydroxy-4-(3-methylbenzyl)piperidin-1-yebenzoate This EXAMPLE was prepared by
substituting 3ymeshykengyimagnesium chloride for cyclohexylmethylmagnesismyfsenpdde in EXAMPLE
111. EXAMPLE 2B ethyl 4-(4-methoxy-443-methylbenzyBpiperidin-1-yebenzoate = This EXAMPLE
was prepared by substituting EXAMPLE 2A for EXAMPLE iF in EXAMPLE 1G. EXAMPLE 2C
4-(4-methoxy-443-methylbenzyBpiperidin-1-y1)benzoic acid This EXAMPLE was prepared by
substituting EXAMPLEIXRfof ESOMIPE B 1850 m B s b (219 1723 Sepsdane NEDEp R [5-0

(1R)-3-(dimemﬁm&nﬁQh%&yﬁhjq)m@ahylmrquanﬂn@)-&mmh with
yisulfony11 4 e timehibsratripeilnvlibenzamide TS EXAMPLE was prepared by

substituting or EXA 111 in 2 R (400MHz, DMSO-d5) 59.00
(hr s, 1H), 7. 76 eedprproight qeolegig | ﬁgsl%&ﬁ‘fﬂi)W*f%%ﬁ%?%&ﬁ)"“?%‘%ﬁ@zﬂ’}“’é g8 (m, 311), 6.82(d,
21-1), 4.05 (nmIdHBU{mm rdd-HhBe4B(nr: 234361Br324(the RiYr 3. PTafsWBLRY BUF(s2H), 3.07 (M,
11-1),2.92 (navual_e'tlle? Z 41 (1-?9 Mm% a@c ?a ek v?a@@(@lﬁ%er%@ﬁbﬁ% Rﬂlgi)dl%iﬁg’z((m 211).
25EXAMPLE 3 N-1[5-0 ( ;LR) -3-( &Sc!:Ene Ian‘g}n\gﬂ)&d&g@ HI n B{Z] llami X -4-nitron-2-
yllsulfony11- ME % é“‘au% Xtélny prop eny piperazin- Ami g lﬁ%%?_%a 30ethyl -
4-(4-(3,3-diphaviyiatyBgitie edyirmdeithie Aegaes: A suspensmn of ethyl 4-piperazin-1-ylbenzoate (1.36 Q)
and 3,3-
10 EXAMPLL 131
4-{4-(cyclohex yimethyl)-4-methoxypiperidin-1-yDbenzoic acid
A solution of EXAMPLE 1G (300 mg) in dioxane (5 ml.) was treated with 1N NaOH
(2 mL}, stirred overnight, acidified with 1N HCL, extracted with ethyl acetate (3x), dried .
(MgSQ,), and filtered. Concentration of the filtrate gave the desired product.
15
EXAMPLE 11
4-f4-(cyclohexylmethyl)-4-methoxypiperidin-1-y1-N-{ {5-({{1R)-3-(dimethylamino)-1-
[(phenylthio)methyljpropyl }amino)-4-nitrothien-2-ylJsulfonyl }benzamide
EXAMPLE 1E (60 mg), EXAMPLE 1H {65 mg), 1-ethyl-3-[3-
20 (dimethylamino)propylj-carbodiimide hydrochloride (65 mg), and 4-dimethylaminopyridine
(22 mg) were stirred in CH2Cly (4 mL) for 24 hours. The reaction was cooled and
chromatographed on silica gel with 50-100% ethy] acetate in hexanes followed by 1/10/89
triethylamine/methanol/ethy] acetate. "H NMR (400MHz, DMSO-dg) & _9.(}6 (brs, 1H), 7.77
(d, 2H), 7.44 (s, 11}, 7.35 {d, 2H), 7.26 (dd, 21}, 7.11 (1, 1H), 6.84 (d, 2H), 3.60 (m, 1H),
25 3.45(m, 21), 3.32 (m, 1H), 3.07 (m, 4H), 2.97 (m. 2H), 2.77 (m, 1H), 2.66 (m, 1H), 2.43
(s, 6H), 2.05 (m, 2H, 1.75 {m, 2H), 1.539 (m, 21), 1.48 (m, 2H), 1.33 (m, 2H), 1.17 (m, 6H),
0.94 (m, 2H). |

EXAMPLE 2

30 N-{[5-([(1R)-3-{dimethylamino}- 1-[(phenylthio}nethyl]propyl}amino)-4-nitrothien-2-
ylsulfonyl}-4-[4-methoxy-4-(3-methylbenzyl)piperidin-1-ylJbenzamide
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diphenylacrylaldehyde (1.56 g) in dichloromethane (10 mL) and methanol (10 mL) was treated with
polymer- supp&r&eﬂigmporohydnde (2.47 mil-11/g, 6 g), shaken at roqqgll;%g} grad1yg for 24 hours,
and filtered. The resin was washed with 1:1 dichloromethane/methanol (10 mL x 3) and the combined
filtrates were concentrated. The concentrate was purified by silica gel chromatography eluting with a
gradient from 10%-50% ethyl acetatethexanes to provide the desired product. 5 EXAMPLE 3B
4-(4-(3,3-diphenylallyDpiperazin-I-yl)henzo &&&IPLE This EXAMPLE was prepared by substituting
[EX(A'EAP;E ?EQ for EXAM Pé&%lh@ﬂ?}y&%ﬁ?}ﬂ?i—ﬁchﬂlb@@zﬁ%@ﬁ&h& ;ﬁwzgham Asplors)
5-(1(1R)-3-(dimet -1:1(phenylthig)met itrothien-2- vllsulfonyl ) -4-1443
,3-diphenylprop-2- eﬁ%?)plpe%rdg)zlijlr:l(?l Sﬁt enza%wgyl{f’ﬁggg lK;?/ FEwa ma %erséli)rgfeé’ lby gL)JbStltutlng
EXAMPLE 3BXgPEXARbY R2Epesivn Sremgevsi 2 Ml iINVIR (500|v| Hz, DMSO-d6) 8 10.25 (br s,
111), 9.0& (br s, HI). 7.78 (d, 211), 7.43 (m, 211), 7.35 (m, 3H), 7.30 (d, 2H), 7.20-7.29 (in, 5H), 7.16
(m, 3H), 6.84 (d, 211), 6.22 (t., 1H), 3.59 (mpg{lﬁhﬁ A54m, 411), 3.32 (m, 41-1), 3.03 (m, 411), 2.78
(th, 11-1), 2.65 (m, 1H), 2.42 (s 614%. 2. O7é . 90EXAMPLE 4 4-{

4-1(4"-ehloro-1,11- blphenﬁ’/fl§1 yﬁ%‘get IS r‘g?ﬂ’}f RN (gfo-§ yDbenzoate
(phenylthio)ethyllariinolpipefidib-Dyipswifod yitepsrianid & EOGARIP LB QARBEYIE 1F in
4-(piperazin-Ipyhanzoate A suspension of piperazine (129.2 g, 1.5 mol), ethy1-4-fluorobenzoate (84
g,0.5m Q and potassium carbonate (103.65 g, 0.75 mol) in DMSO (200 mL) was stirred at 120C

under N2 for six hours. The reaction mixture was then cooled to room temperature, poured
EXAMPLE 2C

4-(4-methoxy-4-(3-methylbenzylipiperidin-1-ylibenzoic acid
This EXAMP.I B was prepared by substituting EXAMPLE 2B for EXAMPLE 1G in
EXAMPLE 1H.
15
EXAMPLE 2D
N-{[5-({ (1R)-3-(dimethylamino)-1-[{phenylthio)methyl]propyl] z{fnino)—4-nitr0thien—2—
yl]sulfonyl}-4-{4-methoxy-4-(3-methylbenzyljpiperidin-1-yltbenzamide
This EXAMPLE was prepared by substituting EXAMPLE 2C for EXAMPLE 1H in
20 EXAMPLE 1. 'HNMR (400MHz, DMSO-dg) & 9.00 (br s, 1H), 7.76 (d, 2H), 7.44 (s, 1H),
7.35 (d, 2H), 7.26 (dd. 2H), 7.16 (m, 2H), 6.89 {m, 3H), 6.82 (d, 2H), 4.05 (m, 1H), 3.61
(m, 1H), 3.48 {m, 2H), 3.32 (m, 2H), 3.27 {s, 3H), 3.17 (s, 2H), 3.07 (m, 1H), 2.92 (m, 2H),
274 (s, 6H), 2.27 (s, 3H), 2.07 (m, 2H), 1.67 (m, 2H), 1.52 (m, ZH).

25 EXAMPLE 3
N-{I5-({ (1 R)-3-(dimethylamino)-1-[(phenylthioymethyl]propyl } amino}-4-nitrothien-2-
yl]sulfonyl}-4-[4-(3,3-diphenylprop-2-enyl)piperazin-1-yl]benzamide

EXAMPLE 3A
30  ethyl 4-(4-(3,3-diphenylallylypiperazin- -yl)benzoate
A suspension of ethyl 4-piperazin-1-ylbenzoate (1.36 g) and 3,3~
diphenyiacrylaldehyde (1.56 g) in dichloromethanec (10 mL) and methano! (10 mlL) was
treated with polymer-supported cyanoborehydride (2.47 mmol/g, 6 g), shaken at room
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into water (800 mL), and stirred for 30 minutes. The desired product was collected by 30filtration and
carried to the ext step.yithout further purification. EXAMPLE 4B ethyl 4t vcroi0021245
4-(4-(2-bromobenzybpiperazin-1-yl)benzoate A solution of EXAMPLE 4A %23 43 g, 100.0 mmol),
2-bromobenzyl bromide (2624 g, 105.0 mmol) and diisopropylethylamine (20.94 mL, 120.0 mmol) in
acctonitrile (200 mL) was stirred at room temperature for two hours. The resulting precipitate was
collected by filratiomtoigivé therdesirédpdotuogsivhwehwadisdsed without further purification. 5

EXAMPLE 4@@{1@%&&%&%&5&%9@@1&1@Mﬁ&ﬂmﬂbmﬁ@kmaa@ziweﬂcy&%ﬁtmaie ‘Aesuspension of

EXAMPLE 4B (13.83 g, 34.3 ),.4- chI hen |c acid O%(I

bls(trlphenylpho Ihlﬁ%q)\}f)aﬁ dl%g 4 ic EOI‘IH‘E ( Kﬁ%ﬁa u@@%mﬂl 650 Jﬁ)&gn(?aqueous 2M
Na2CO3 (22.%@%ﬁ@?ﬁﬁﬁ%ﬁ}qﬁrawﬁ@méfﬁ@ﬁ@v%lzo/ethano| (7:3:2, 2oo mL) was heated at 90 C
for 4.5 hosirs and diluted with ethyl acetate (200 mL). The layers were separated and the organic

phase was dried (Mg804), filtered, and concgpiyaieds e residue was purified by silica gel
chromatography eluting with a gradlent from 5%-40% ethyl acetate/hexanes to give the desired

product. 15 EXAMPLE 4D 4-(44(2chtrsBisHeRy Pnheiynmisériskin-1-y1)benzoic acid A
suspension of EXAMBREXAGRUIB grgp28u9drhysobsandh O Midiohy Graf& 43178y ®8.0 mmol) in
dioxanc (250 ydanand:water (100 mL) was heated at 95 C for 16 hours, 20 concentrated to dryness,
treated \é\ﬁ[gh water (600 mL), heated t0.80 C, and filtered. The filtrate was treated with 1M HC1 (90
nal) and the resulting precipitate was collected by filtration and dried to give the desired product.
EXAMPLE 4E 25tert-butyl 4-oxopiperidin-1-W&afSficrbamate  Chlorosulfonyl isocyante (1.044 g,
7.353 mmol) was-added ke tichlergmethanie] (2@ nylihiamnetthgpropxtimeiag-apeladdiq-0 C. Tert-butanol

(544 mg, 7.353 mmol) mﬂh@ﬁﬂfpﬂtﬁﬁ%@&p@é@%&%@?ﬁﬁ%{ﬂq m@eﬁPJ}A jan was stirred at 0 C for
a

30 minutes. This solution was then added to a separat sk contalnln%X plperldone hydrochloride
(1.00 g 18 EXAMPLE was prepared by subsututmg EXAMPLE 3B for

15 EXAMPLE 1L 'H NMR (500MHz, DMSO-dg) 6 10.25 (br s, 1H), 9.08 (br s, 1H), 7.78 (d,
2H), 7.43 (m, ZH), 7.35 (m, 31, 7.30 (d, 2ID), 7.20-7.29 (m, 5H}, 7.16 (m, 3H), 6.84 (d, 2H),
6.22 (t, 1H), 3.59 (m, 1H), 3.45 (m, 4H), 3.32 (m, 4H), 3.03 {m, 4H), 2.78 (m, 1H), 2.653
{m, 1H), 2.42 (s, 6H), 2.07 (m, 2H)..

20 EXAMPLE 4
4-{4-{(4'-chloro-1,1"-biphenyl-2-ylymethyl]piperazin-1-yl1}-N-f{4-{[2
(phenylthio)ethyllamino }piperidin-1-yhsulfonylbenzamide

EXAMPLE 4A
25 e ethyl 4-(piperazin-1-ybenzoate
A suspension of piperazine (129.2 g, 1.5 mol), ethyl-4-fluorobenzoate (84 g, (.5 mol),
and potassium carbonate {103.65 g, 0.75 mol) in DMSO (200 ml.) was stirred at 120 °C
under N» for six hours. The reaction mixture was then cooled to room temperature, poured

into water (800 mL}, and stirred for 30 minutes. The desired product was collected by

30  filtration and carried to the pext step without further purification.

EXAMPLE 4B
ethyl 4-{4-(2-bromobenzylipiperazin-1-yhbenzoate
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30 7.353 millet) and triethylamine (3.1 mL, 22.059 mmol) in dichloromethane (20 mL), which had been
cooled to 0 'Gyaliglagdition, the solution was allowed to warm to roomdemperasike.and stir for two
hours. The mixture was then partitioned between dichloromethane and saturated agueous ammonium
chloride. The aqueous layer was extracted with dichloromethane three times, and the combined
organic extracts were dried over anhydrous magnesium sulfate. The solution was concentrated and
purified by flash colymhighrohidbRighiAdR3sticalgebwithpDoZ-ehyptrsetbie mdgickiétomethane
increasing to 20% ethybaesiatedprdichiprameathane: RIEXAMBLEIAR A-oxapiperiding:-sulfonamide
EXAMPLE 4%3(55 s(,)tglgc#g? rwc%f? tg IS%?AM}?Q (I)Q ng'fb -gﬁ%xaﬁlg &%um!’fg’ptireecx 'i?%‘%@aéﬁéaﬂ%@ mL)’ and stirred
at room temperature tor three IF%”(_))urs. The solution was concéntra ed . & 10 purified by flash column
chromatograptReT &R g dtr b et bR dreA BHE e tAREPIHEFEY NG to 40% acetonitrile
(dichlorormethane). EXAMPLE 40
4-(44(4'-chlorobipheny1-2-34)methyDpiperagikimydy-N-(4-oxopiperidin-1- 15ylsulfonyEbenzamide

I XML vas s R FANELS 4 EXABLEIE ond SpLE 0 or

204-14-1(4'-chloro-4 sspriptey s EZANRhEHY IbiFeé il oy Aehiqropbegyiermihisiethyflamino
Ipiperidin- 1-yesulionyl henaamige phenkid MRy 40 (1 RHATNG 16 0umiol) O Z4Phanylthio)ethanamine
(30 mg, 0.194 mmol), sodium triacetoxyborohydride (56.mg..0.264 mmol) cetic acid (11 pt,
0.194 mr%)ol) vﬂ\%r” §%iada§8€toc§1 2,%@%1@6%%5% {é%rﬁ%y%ﬁa%n%?@é) %%@8%“&%6%‘%&@ for six 25
hours. The sav&nt Wasremovedadrdgl Yatudinhant tddirgsitiuichwias! teste WithIwater. The

precipitate wag, filiered, dried, dissalyed . direihvsulfaxidedmerhaneluitp couple of drops of
triethylamine, and purified by preparative &IPL on a Phenomeénex Luna C8(2) 5 um 100A. AXIA

column (30meeBeePSiia). Thegraidnerito PueitoATtFificy AY SHarerretepln GBIBS catic: 88 5R water (B) was
used, at a flowdiaterefEO ety s /kbume o LOXHA dBsbed3DFI0emin linear gradient 10-95% A, 7.0-10.0
min 95%;4, 10.0-12.0 min linear gradient 95- 10% A), | NMR (400MHz, DMSO-d6) 511.53 (bs, 111),
8.92 (bs, 2H), 7.76 (d, 2H), 7.70 (bs, 111), 7.4&@ 4H), 7.38 - 7.26 (M, 711), 7.24 -7.17 (in, 1H), 4.18
(bs, 2H), 3.74 (d, 4H), 3.21 - 3.16 (m, 6H), 3OS WG, 2.87 (1, 4H), 2.04 (d, 211), 1.48 (in, 2H).
4-(4-{(4-chlorobiphenyl-2-ylymethyl}piperazin-1-yl)benzoic acid

A suspension of EXAMPLE 4C (13.0 g, 29.9 mmol) and 1iOH monohydrate (3.78 g,
90.0 mmol) in dioxane (250 mL) and water (100 ml.) was heated at 95 °C for 16 hours,
20 concentrated to dryness, treated with water (600 ml.), heated to 80 °C, and filtered. The
filtrate was treated with 1M HCI (90 mL) and the resulting precipitate was collected by

filwation and dried to give the desired product. -

EXAMPLE 4E
25 tert-butyl 4-oxopiperidin-1 —ylsulfénﬁcarbamate '
Chlorosulfonyl isocyante (1.044 g, 7.353 mmol) was added to dichloromethane (20

ml)} and the mixwre was cooled to () °C. Ters-butanol (544 mg, 7.353 mmol) in -
dichloromethane (3 mL) was added and, the solution was stirred at 0 °C for 30 minutes. This
solution was then added to a separate flask containing 4-piperidone hydrochloride (1.00 g,

30 7.353 mmol) and triethylamine (3.1 mL, 22.059 mmol) in dichloromethane (20 mL}, which
had been cooled to § °C. After addition, the solution was allowed to warm to room
temperature and stir for two hours. The mixture was then partitioned between

dichloromethane and saturated agueous ammonivm chloride. The aqueous layer was
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EXAMPLE 5 N- [(4- acety112-(phenylthio)eihyl ] amino )piperidin-I-yOstilfonyli-4-14-1(4'-chloro-1,1'-

hipheny12-yOmethyllpiperazin-1-yll benzamide SEXAMPLE 411 (30 m 4 , acetic
anhydride (4.3&.rlr?ig, 0}0442%6 mmol), and triethylamine (18 tit, 0.128 mmo%é%%égfﬁe%%g

dichloromethane (1 mL) and stirred at room temperature for two hours. The solvent was removed
under vacuum, dissolved in dimethylsulfoxide / methanol, and purified by preparative HPLC on a
Phenomenex &stmaeC8(2 Y Bulnmok®MlnAXit# ¢okinand (BOmmbiodtbmum)c Axgraslient dfecetonitrile (A) and

0.1% 10trifluoseaceticiacidin watel (Bhwasnisadyat sl rateof 04 OrQs> Min 10% A, 0.5-
7.0 min Iine?\sfgiggig t 10-95% A, 7.0-10. ménoz%SO/ A\, 10.0-12,0 min li eari?frad[ent_95- 10% A).NMR
(400MHz, DMEE™G rﬁ“iai‘.’%ré‘p%“ds?‘ﬁ ST Hﬁ,&*}’.ﬁh{‘b‘%fnl FYPBINEGE FETFS94 (1, 41-1), 7.35 -
7.25 (in, 31-130% $8xideeedy, @chigroenednny. 4.26 (bs, 2H), 3.96 (t, 114), 3.75 (d, 411), 3.28 (dt, 411),
3.10 - 2.85 (m, 811), 2.04 (s, 214), 1.88 (s, 111), 1.75- 1.56 15(in, 411). EXAMPLE 6
4-14[(4-chloro-1,1'-bipheny1-2-yl)methylipiperazins ¥l :N-B4-{ methyl [2- (phenylthio)ethyllamino
)piperidin- Eybsulfonylibenzamide 20EXAMPLE 414 (30 mg, 0.0426 mmol), formaldehyde (37%

solution in water, 10 pL, 0.128 mrnol), “aFarsdiing - tridetdifsorohydride (14 mg, 0.0639 mmol) were
added to acetonitrilEX0.8H0L }Hamdivatew (O dRssrivyd Thietshivent Wad. rersyvedibAtdervacuum, dissolved

in dimethylsulfpxige ,methanpl.and-ppsified by prenaativensiBXon /£ henamenexduna C8(2) 5 um
100A A £ colﬁjnrﬂgd%SOégsm x fomm). A ,9rad}iler(1)t Qfl.aceépm%ibeg(@ Ea\n,oll,g).l% 25trifluoroacetic acid in
\water (B wa8 Uised. ¥ 'aq‘l%w rate of gbr%ﬁpnﬁnrtél-ﬁ?‘sgmln Y ‘?6@-’ 7.0 min linear gradient 10-95%
A, 7.0-10.0 mifidEusup: DIEE GRS IEacepatiiehtioBlorgogimye 11 NMR (400MIlz, DMSO-d6) 5
11.32 (bs,11-1), 9.84 (bs, 111), 7.54 (d, 211), 7.49 (bs, Hl), 7.26 (d, 414), 7.12 (d, 414), 7.11 -7.07 (m,
3 H), 6.99 (t, 111), 6.69 (d, 211), 3.98 (bs, 21453126 30(d, 21-1), 3.33 - 3.11 (m, 411), 3.09 - 2.91 (in,

71-1), 2.68 (t, 411), 2.49-&8‘, 311),1.72 gd, 211) . . :
4-(4-({4 —chiorohpheny_—2-y1}meﬁ1yl)p1perazm-1 -y1)-N-(4-oxopiperidin-1-

15 ylsulfonyl)benzamide _
This EXAMPLE was prepared by substituting EXAMPLE 4F for EXAMPLE 1E and
EXAMPLE 4D for EXAMPLE 1H in EXAMPLE 1L

EXAMPLE 4H
20 4-{4-[(4"-chloro-1,1"-biphenyl-2-ylmethyl]piperazin-1-y1}-N-[(4-{[2-
(phenylthio)ethyl]amino jpiperidin-1-yl)sulfonylfbenzamide
EXAMPLE 4G (100 mg, 0.176 mmol), 2-(phenylthio)ethanamine (30 mg, 0.194

mmeol), sodium triacetoxyborohydride (56 mg, 0.264 mmol), and acetic acid (11 uL, 0.194
mmol) were added to 1,2-dichloroethane (2 mE) and mixed at room temperature for six

25 hours. The solvent was removed under vacuurm, and the residue was treated with water, The
precipitate was filtered, dried, dissolved in dimethylsulfoxide / methanol with a couple of
drops of triethylansne, and purified by preparative HPLC on a Phenomenex Luna C8(2) 5um
100A AXIA column (30mm x 75min). A gradient of acetonitrile (A) and 0.1%
trifluoroacetic acid in water (B) was used, at a flow rate of 50mE/min (0-0.5 min 10% A, 0.5-

30 7.0 min linear gradient 10-95% A, 7.0-10.0 min $3% A, 10.0-12.0 min linear gradient 95-
10% A). 'H NMR (400MHz, DMSO-dg) 8 11.53 (bs, 1H), 8.92 (bs, 2H), 7.76 (d, 2H), 7.70
(bs, 1H), 7.48 (m, 4H}, 7.38 — 7.26 (m, 7H), 7.24 - 7.17 {m, {H), 4.18 (bs, 2H), 3.74 (d, 45,
3.21 - 3.16 (m, 6H}, 3.08 (bs, 4H), 2.87 {1, 4H), 2.04 (d, 2H), 1.48 (1n, 2H). |
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1.38 (bs. 214). EXAMPLE 7 4- { 41(4'-chloro- E-bipheny1-2-yl)methylipiperazin-l-y1) -N-1 [54{ (1R)-3-
[isopropyl(methyLaminglsL-[(phenylthio)methyl]propyl ) amino)-4-nitrothigrrgsylisidienyl ibenzamide
EXAMPLE 7A (R)-benzyl 4-oxo-1-(phenylthio)butan-2-ylcarbamate  To a 100 mL three necked
round-bottom flask charged with EXAMPLE 1B (3.75 g, 10.0 mmol) and
bis(cyclopentadienyl)zirconium chloride hydride (3.85g. 15.0 mmol) was 10 added 50 mL of anhydrous
TIM through a syringe under argon (the air in the system was replaced by vacuum-argon replacement
three times). The mixture was stirred at roonﬂemp&nawre for 20 minutes, and it became a clear

solution during e b SIRNESL G SacHROMES comRIRIs and ihepiyiure was concentrated.
ag wit

The residue was loa on asili hexane / ethyl acetate(1:1, 300 mL).

Concentration gave title 15 con‘iﬁéﬁw&zﬁ%ﬁ@?ﬂ@‘?ﬁﬂ‘(ﬁ)%@ﬁ%m‘ e
4-(isopropyl(methylixmmeiEL4[pt3e mydthio}baitancR-yedr beiyirtde (4.3 mEot2B0mmbbreuhd-bottom flask

containing EXAMALE /4(3.279:8 1 mebuyes 20,26desh a0l o) rlighorgethane anc

methylisopropylamine (1.9 5 mmol) and sodium triacetoxyboro ydrlde 53 .0 g, 14.1 mmol). The

mixture was SHFfeFEPTEBTH ff@ﬂﬁ”ﬁé}‘a’ﬂﬁrej PRI F PO PRVS SIS PRE SR SR diluted with ethyl
acetate (200 dibesntuashethwitn2iNeiaoiiicdderrdrinevahdldriedadiperava28OdnaThe solvent was
removed undegyasudmdsk dve ditlesornaund 725BXAMRE & JchéR))nhhhdmpﬁﬁtPMr%l
-methyl-4-(phenylthio)butane-1 3 di 6 0 S, djssolved in
acetonlt:r}le (16‘%&3“‘“%‘%%#%&’%hﬁ5||@‘”& Ea%éf %(Itt (5""\’/\%% %Pd% m(g / e(gmqg%r% 1WZS sg%r?red at room
temperature 7.0 min linear gradient 10-95% A, 7.0-10.0 min 95% A, 10.0-12.0 min linear gradient 95-

10% A). "H NMR (400MHz, DMSO-dg) 8 11.50 (bs, 1H), 7.82 (d, 2H}), 7.74 (bs, 1H), 7.52
(d, 4H), 7.40 (¢, 4H), 7.35 ~ 7.25 (m, 3H), 7.18 (dt, 1H), 6.94 (d, 2H), 4.26 (bs, 2H), 3.96 (1,
1H), 3.75 (d, 4H), 3.28 (du, 410}, 3.10 — 2.85 (m, 8H), 2.04 (s, 2H), 1.88 (s, 1H), 1.75 - 1.56

15 (m, 4H).
) EXAMPLE 6
4-{4-[(4 chloro»l 1 hiphenyl 2- yI)meLhyl}prpemﬂn-i -yl }-N-{(4- {methyf[Z—
(phenylthio)ethyljamino Jpiperidin-1-yhsulfonylJbenzamide
20 . PXAMPLE 4H (30 mg, 0.0426 mmeol), formaldehyde (37% solation in water, 10 ui.,

0.128 mmol), and sodium triacetoxyborohydride (14 mg, 0.0639 mmel) were added to
acetonitrile (0.8 mL) and water (0.2 mL). The solvent was removed under vacuum, dissolved
in dimethylsulfoxide / methanol, and purified by preparative HPLC on a Phenomenex Lona
C8(2) 5um 10{}!;3%, AXIA column (30mm x 75mm). A gradient of acetonitrile (A) and (.1%

- 25 pifleoroacetic acid in water (B) was uséd, at a flow rate of 30mL/min (0-0.5 min 10% A, 0.5-
7.0 min linear gradient 18-95% A, 7.0-10.0 min 95% A, 10.0-12.0 min linear gradient 95-
10% A).
"H NMR (400MIz, DMSO-dg) § 11.32 (bs, 1H), 9.84 (bs, 11, 7.54 (d, 2H), 7.49 (bs, 1H),
7.26(d, 4, 7.12 (d, 4H), 7.11 - 7.07 (m, 3 H), 6.99 (1, 1H}, 6.69 (d, 2H), 3.98 (bs, 2H), 3.56

30 (d, 2H), 3.33 ~ 3.11 (m , 4H), 3.09 - 2.91 (m, 7H), 2.68 (t, 4H), 2.49 (s, 3H), 1.72 (d, 2H),

1.38 (bs, 2H).
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30 overnight. The mixture was quenched with methanol, concentrated under vacuum, and the residue
was dissolved %Ig k)@sg ate (200 mL) and washed with 1.5% fIC1 (50 Jr 6? ?43 combined
agueous Iayer‘én\’ver as%f%ed with solid NaOE1 and extracted with ethyl ace)t'ét flé mL x 3). The
combined extracts were washed with brine and dried over Na2SO4. Evaporation of solvent gave title
compound. EXAMPLE 7D
(R)-5-(4-(isopropyl(methyeamino)-1-(phenylthi®)dikdia-2-ylamino)-4-nitrothiophene-2- sulfonamide To
a 20 mL vial containing &S¥AMBLE, 7%if.Ad-6.vbAmelwas sdded 2-giRsos.

3-nitrothiophene-5- quona ‘585(1 alﬁl(]%l?%g5 &Fﬁgﬂﬁ@ r?}aa}p(g{ [r)(sl’\{l’%rg D |%%) ollglwe by

diisopropylethylami ep(rfpl)ﬁ mm overnlght and 10 The
mixture was diluted with ethyl acetate (150alfyrahlefastded with aqueous NaHCO3, water and brine.
After dryirsg over Na2S0O4 and evaporation of solvent, the residue was loaded on a silica gel column
and eluted with ethyl acetate / dichloromethang, (safyrated with NH3) to give title compound.
15EXAMPLE 7E 4- { 4- [(41-chloro-1,11-biphenyl-2- yOmethyI piperazin- 1 -y1) -N- [5-et (1R)-3-
lisopropyl(methyeaminol-I- dpf%h?ﬁﬂﬁ?éﬁﬁ’éﬂﬁ/&ﬁ}%‘ﬁ%’ﬁm%) A HATSHATEN-2- ylisulfonyllbenzamide The
tide compound wasTorepred. sscimEXeaRidbdiionr élath clng EXANMBLEVEE RN 20 FXAMPLE 114 with

EXAMPLE 7Dl @@glﬁaifa%%h@ﬁ@péﬁm&%éﬁ%nﬂﬂ MM&&%Q&%W%%@&% m)8 .98 (i(n 1 H))
7.83 (m, 735 716 411), 6.96 2H),3.77 (in,2H
3.59 (m, 5 H), %?5@?5@ ﬁ?)"}’%Zé tg% %m YRCR ﬂ}“df g G) “&"’ﬁ‘ i3 %KMI&WE 8 4-(4-
t2-(4-ch|oropﬁéfﬁ9‘f)“€9@1 SHERDFIEM F—%ﬂl?ﬁ@?ﬁ% thispiipazinlht iz l{deP-‘{{ffi REygun
Esopropyl(methytamin ar Debphaay khdalne iimd lprepydtamon @) depitrothien: 23 yiisubeayl Thenzamide
the reaction was complete and the mixture was concentrated. The residue was loaded on a '
silica gel pad and flushed with hexane / ethy] acetate(1:1, 300 mL). Concentration gave title

15 compound.

EXAMPLE 7B
{R)-benzyl 4-(isopropyl(methyl}amino)- I -(phenylthio)butan-2-ylcarbamate
To a 250 mL round-bottom flask containing EXAMPLE 7A (2.87 g, 8.71 mmol) was
20 added 50 mL of 1,2-dichloroethane and methylisopropylamine (1.92 g, 26.25 mmol) and
sodium triacetoxyborohydride (3.0 g, 14.1 mmol}. The mixture was stirred at room
temperature under N for two hours. The mixture was diluted with ethyl acetate (200 mlL.)
and washed with 2N NaOFH, water, brine and dried over Na,S504, The solvent was removed
under vacuom to give title compound. |
25
EXAMPLE 7C
(R)-N'-isopropyl-N'-methyl-4-(phenylthio)butane-1,3-diamine
EXAMPLE 7B (4.56 g, 1.47 mmol) was dissolved in acetonitrile (10 mL) and
trimethylsilyl iodide(400 pl.} was added. The mixtare was stirred at room temperature
30 overnight. The mixture was quenched with methanol, concentrated under vacuum, and the
residue was dissolved in ethyl acetate (200 mL) and washed with 1.5% HC1 (50 mL) twice.

The combined aqueous layers were basified with solid NaOH and extracted with ethyl acetate
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30EXAMPLE 8A ethyl 2-(trifluoromethylsullonyloxy)cyclohex-1-enecarboxylate To a cooled (0C)

stirring suspegsion of.Nail,(0.983 g 60% in mineral oil, washed with hexape fRiee iimes) in ether (50
ml) was added ethyl 2-oxocyclohexanecarboxylate (3.2 g, 20.5mmol). The mixture was stirred at 0 C

for 30 minutes before the addition of trifluoromethanesulfonic anhydride (4.2 ml., 25 mmol). The
mixture was then stirred at room temperature overnight. The mixture was diluted with ether (200 mL)
and washed Wity 896x3¢C 1 hwetebiantebrine. wafter ghyihgibreinih\md S@4 cevdpoeb&tion of solvent gave

crude 5produgt whishivasdised sithaut-Burtberpurification. EXAMPLE 8B ethyl
2(4-chlorophenyl)cyclohex-1-enecarboxylate To a solution of EXAMPLE 8A (2.88 g, 10 mmol),

4-chlorophenylboronic acid (1.88 10g, 12 mmol) and tetrakis(triphenylphosphine)palladium(0) (0.578 g,
0.5 mmol) in toluene (40m1) and ethanol (16 &E ddded 2N Na2CO3 (10 mL). The mixture was

stirred at reflux @resighdopkbeimixtiyiamias-dilytesyethen{300-rin)iand washeghstthzwater, brine and
dried over Na2SO4. After evaporation of solvent,thg;sesidue was loaded on a column and eluted with

3% ethyl acetate in hexgne to give title compound. 15 EXAMPLE 8C (2-(4-chlorophenyl)cyclohex -1
-enyl)methanol ?%aa‘%%ﬁt%ﬁ%?‘@% Y8BT G b238 MmBHHR Bhke{Zo Wiy was added

LIA1H4(1.2 g33@mbivphedrhesphistunelo@s Etigrd dbmrod e hipsratumd- fdrifovrdiours. The 20 mixture
was acidified gaxgheflyidithad HGh and extactedwithuathyl acatata(sd 00 dkmX:R), and washed with
water, brine apd dried over Na9SQ4. After eve tign, the crude product v ded on a column
A elutel wik B L A o R S SR R e

952( 4-Ch|0l’0|2)‘f‘fé‘?’{y@€)?éil’61‘] e@éfi&f-@ﬁ@é%élﬁf’eﬁ%@d evaporation of solvent, the residue was

loaded on a silica gel column and eluted with ethyl acetate / dichloromethane (saturated with

NH;) to give title compound.

15 EXAMPLE 7E
4-{4.[(4'-chloro-1,1"-biphenyl-2-yDmethyl]piperazin-1-yt | -N-{[5-({ (1R)-3-
[isopropyi(methyDamino]-1-[(phenylthioymethylipropyl jamino)-4-nitrothien-2-
yl]sulfonyi)benzamide
The title compound was prepared as in EXAMPLE 11, replacing EXAMPLE I1E and
20  EXAMPLE 1H with EXAMPLE 7D and EXAMPLE 40, respectively. "H NMR (300 MHz,
DMSO-dg) 6 ppm 8.98 (m, I H), 7.83 (m, 2 H), 7.70 (m, § H), 7.52 (m, 4 H), 7.33 (m, 6 H), |
7.16 (m, 4 H), 6.96 (m, 2 H), 3.77 (m, 2 1), 3.5 (m, 5 H), 3.21 (m, 7 M), 2.64 (¢, 3 ), 2.52
(d, 6 H), 1.19(d, 4 H).

25 EXAMPLE 8
- 4-(4-{[2-(4-chlorophenyl)cyclohex- 1-en-1-ylimethyl } piperazin-1-y13-N-{ [5-({ (1R)-3-
[isopropyl(methylaminol-1-[(phenylthioymethyl]propyl Jamino)-4-nitrothien-2-
yljsulfonyl jbenzamide

30 EXAMPLE 8A

ethyl 2-(trifluoromethylsulfonyloxy)eyclohex-1-enecarboxylate

To a cooled (0PC) stirring suspension of NaH (0.983 g 60% in mineral oil, washed

with hexane three times) in ether (50 m1) was added ethyl 2-oxocyclohexanecarboxylate (3.2
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To a solution of oxalyl chloride (1.1 g, 8.63 mmol) in dichlorornethane (30 ml) at -78 C was added

dimethylsulfoxige,(6,k<;mL, 86 mmol). The mixture was stirred at -78C f &?795% $ nd then a
solution of EXAMPLE 8C (1.2 g, 5.75 mmol) in dichloromethane (10 mL) was aﬁ(;é%iel.lﬁle mixture was

stirred at -78 C for two hours before the addition of 30uiethylaminc (10 tnL). The mixture was stirred
overnight and the temperature was allowed to rise to room temperature. The mixture was diluted with

ether (300 mLy) anshwashadamithumakar,sbrine ancduesh ansrdNa25@he BxaRaration of solvent and
column purification (5% ethyl acetate in hexane) gave title.compound. EXAMPLE 8E ethyl
e ch B S TR 0 A hion of EXAMPLE
8D (100 mg, CPABATRRIGFY AP AMIBE riatare 1727 Higedrotnsan{mBmin e aitkibrébthane (10 mL)
was added sadiundIriecatad/troro hymhideih 54 B(7.2 6vapmatn bheoixtyie:\wasgestirred at room

temperatLgre oyegnig\%, {he mixéuremwaﬁ dilyted_witp, ethyl acetate (200 mL) and washed with 2%
NaOH, water BRd Brine " AHEFERIAG BVer RASSE 4 e solvent was concentrated under vacuum, and

the residue was loaded on a column and eluted with 30% ethyl acetate in hexane to give title
compound 10 EXAMPLE 8F 4-(44(2-(4-chlorpphapyh@yclohex-1-enyl)methyl)piperazin-1-yObenzoic

acid To a solution of EXAMPLE, 8E | %_5_§]m 0.450mmaly). in tetrahydrofuran (4 mL), methanol (2 mL)
and water (2 mL) was added Ii‘ih%mQh i roorgigig(énjr/n%%co%f/%rateéh'(cﬁé}xr%%;l%mtnol). The mixture was

stirred at room temp&rafieiBVeHARAM TS ikt & WAERHEN hetRranrsad it s o6 HERANd diluted with
ethyl acetate £200nmic)) Afterwiashipigwyiphobpine:)palvdsdiie dove g NEG26d.ikbvaporation of solvent

gave title comparf dnFHAMR G vas added 2N NapCO5 (10 mL). The mixture was stirred at reflux
overnmight. The mixture was diluted ether (300 mL) and washed with water, brine and dried
over Na;S(O4. After evaporation of solvent, the residue was loaded on a column and eluted
with 3% ethyl acetate in hexane togive title compound.
15
EXAMPLE 8C
(2-(4-chlorophenylicyclohex-1-enylymethanol
To a solution of EXAMPLE 8B (1.6 g, 6.38 mmol} in ether {20 mL} was added

LiAlH, (1.2 g, 32 mmol). The mixture was stirred at room temperature for four hours. The

- 20 mixture was acidified carefully with 5% HCI and extracted with ethyl acetate{ 100 mL x 3)

and washed with water , brine and dried over Na2804. Adfter evaporation, the crude product

was loaded on a column and eluted with 10% ethyl acetate in hexane to give title compound.

EXAMPLE 8D
25 2-{4-chlorophenyl)cyclohex-1-enecarbaldehyde
To a solution of oxalyl chlonde (1.1 g, 8.63 mmol) in dichloromethane (30 ml) at -78
OC was added dimethylsulfoxide (6.12 mL, 8 mmol). The mixture was stirred at -78 OC for
30 minutes, and then a solution of EXAMPLE 8C (1.2 g, 5.75 mmol) in dichloromethane (10

mL) was added . The mixture was stirred at -78 O_C for two hours before the addition of

30 uiethylamine (10 mL). The mixture was ;stirrcd overnight and the temperature was allowed
o rise to room temperattme. The mixture was diluted with ether (300 ml.) and washed with
water, brine and dried over NapSO.. Evaporation of solvent and column purification (5%

ethyl acetate in hexane) gave title compound.
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204-(4- [2-(4-ehlorophenyl)cyclohex-1-en- 1 -ylimethyl } piperazin-l-y1)-N-{ [5-( { (112)-3-

lisopropyl(methyaminpssd-{(phenylthio)methyl]propyllamino)-4-nitrothieg-2rbisialfo gk Ibenzamide
The title compound was prepared as in EXAMPLE 11, replacing EXAMPLE 1E and EXAMPLE 1H with

EXAMPLE 7D and EXAMPLE 8F respectively. Il NMR (300 Mllz, 25 DMSO0-(16) Spprn 8.97 (m, 1 1),
7.83 (m, 2 H), 7.68 (in, 1 H), 7.42 (in, 2 H), 7.30 (m, 2 H), 7.17 (m, 5 LI), 6.97 (in, 2 H), 3.91 (m, 2 H),
3.66 (m, 3 H), 3.18 (m, 7 H), 2.87 (m, 3 H), 2.64 (t, 3 1-1), 2.51 (d, 6 B), 2.24 (m, 4 H), 1.72 (m, 3 H),
1.18 (m, 6 H). EXAMPLE 9 304-0- [ [2-(4- chtgmpimwﬁﬁ 5- ditnethyleyelohex 1-en-1-yl] methyl

Ipiperazin-I-yl)-N- 1 ro th I =14 yI ethyl propy 1) a mino
)-4-nitrothien-2- yI gl{% g?ecn{lzllang)ln (ﬁ%cﬁgiﬁgL%yg; glﬁn © dz‘mq P e

5,5-dimethy1-2- oxo@%?@h@?&ﬁ%’é&%ﬁa@@ (100mg.4- é@@ﬁ@ﬁ%uﬁﬁ BEhdERe vESHEENall (0.72 g. 60%,
18 mmol)an tessdhdrafuid e (Behmbynuas addethasaelitiondiid [acimeatiyttydlohexanone (2.0 g,

15.6mmol) in 3 tefraRyARRUraN. (A0 ML) d NG AHERRASION @@éﬁ%@ﬁ@% remiemperature for 30

minutes. Then dlmeth Icarbonateé6 31 ml" 75mmol) was added dropW|se by rlnge The mixture was

heated to refli% st ¥& reﬁéijtfr%m %&Icufg%“é'{léi,hﬁ%?ﬁlﬂ?ég Wit BoX HET ARTExtrited with
dichloromethanéngkoer mwsmdiwafmmmﬂnm@m@lwmnM@Qrev@ICN'aQIS@m After

concentrationsthesmdenaraductimaspadet.oma calsni ansvelutechwitinl0% ethyl 10acetate in
hexane tﬁ)give title compound. EXAMPLE 9B methyl 5,5-dime thy1-2-(trifluoromethylsulfony lo xy)c

yex- 1-enec arbo xy late The title compound was prepared as in EXAMPLE 8A by substituting
ethyl 2- 15 oxocyclohexanecarboxylate with WPEE9A. EXAMPLE 9C methyl
2-(4-chloropheny1)-6(Bdimethisoybloliex<lsenccanipnylaiopiperazin- Thdditleicapound was prepared
as in EXAMPLE 8Bhy, sURsifving SaM s34 20 it BNV E L4 3B furan 4 mL),
methanol (2 mL) and water (2 mL} was added Hthium hydroxide monohydrate (126 mg,
15 3mmoi). The mixture was stirred at room temperature overnight. The mixture was then

nentralized with 5% HCI and diluted with ethyl acetate (200 mL}. After washing with brine,

it was dried over NaySO,. Evaporation of solvent gave title compound.

EXAMPLE 8G
20 4u(4-{ [2-(4-chlorophenyl)cyclohex-1-en-1-ylmethyl } piperazin-1-y1}-N-{ [5'—(({ (1R)-3-
fisopropyl{methyhamino]-1-[(phenylthioymethyl |propyl }amino)-4-nitrothicn-2-
yl]suHonylbenzamide
The title compound was prepared as in EXAMPILE 11, repiacing EXAMPLE 1E and
EXAMPLE 1H with EXAMPLE 7D and EXAMPLE 8F respectively. 'H NMR (300 M1z,
25  DMSO-dg) 8 ppm 8.97 (m, 1 H), 7.83 {m, 2 H), 7.68 (m, 1 H), 7.42 (m, 2 H), 7.30 (in, 2 H),
717 {m, 3 HY, 6.97 (m, 2 H), 3.91 (m, 2 H), 3.66 (m, 3 H),‘ 318 (m, 7 H), 2.87 (m, 3 H), 2.64
(t, 3, 2.51 (d, 6 I1), 2.24 (m, 4 H), 1.72(m, 3 H), L.18 (m, 6 H).

EXAMPLE 9
30 4-(4-{[2-(4-chlorophenyD)-3,5-dimethyleyelohex-1-en-1-ylimethyl Jpiperazin-1-y1)-N-{ [5-
({{1R)-3-lisopropyl{inethyl)amino]-1-[(phenylthio)methyl|propyl Jamino)-4-nitrothien-2-
viisulfony! jbenzamide
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EXAMPLE 9D (2-(4-chloropheny1)-5,5-dimethylcyclohex-1-enyl)methanol The title compound
was preparedag i, ESAMPLE 8C by substituting EXAMPLE 8B 25 with EXAMBLE 8¢ EXAMPLE 9E
2-(4-chlorophenyl)-5,5-dimethylcyclohex- 1-enecarbal dehyde The title compound was
prepared as in EXAMPLE 8D by substituting EXAMPLE 8C 30 with EXAMPLE 9D, EXAMPLE 9F ethyl
4-(44(2-(4-chloropheny1)-5,5-dimethylcyclohex-1-enyl)methyl)piperazin-l-yl)benzoate The title
compound was prepared as in EXAMPLE 8EXbnstiastituting EXAMPLE 81) with EXAMPLE 9E.
EXAMPLE 90 54-(4((214- chIom{}@@g%@@mﬂ&y@y@@hg@g}g@ﬁmmethyppiperazin 1-ylThenzoic

acid The title ¢ pound Was re ared niEﬁ( 8 @y su tltu in MPLE 8E with -
EXAMPLE 9F. EXX#\T/]II%LE%TJEOT R53° aﬁ h orophe % /F }Fﬁoe hy ey %ﬁfi -en-1-ylimethyl
piperazin-I- yl(iigqnl{)l\gf;S(added a solutlon of 4 4—d1methylcyclohexanone (2 0 g, 15.6mmol) in
(1R)-3-liseprapyimeshyharrinaly 1 {kphemykhioymetinylipropytaminojnderitr othigmn:2s. yllsulfonyl

Thenzamide J)%eﬁ'k‘ikﬁc%%ﬁ%ld@ga%ﬁ* ﬁ%ﬂ@g@ﬂa@aﬁ&@dlﬁ%ﬁMP 2l IhndEPIACNG EXAMPLE IE and
EXAMPLE 111 with EXAMPLE 71) and E 90, respectively. 111 NMR (300 MHz, 15

DMSO-d6) 8 P8 ea M {215°% 53%m %ﬂj‘“‘feé“/af(ﬁ%‘di'ﬁﬁw}ﬂhﬁ’”‘(n‘ﬁ PEFEEin, 2 1-1), 7.17 (m
611), 6.97 (M¥RERIBOOIR Hposnslc emmsmjh@i wgh(wrat@ Hyl@,@sd(ﬁnc@qm) 228, S11), 2.04 (M, 2

H), 1.48 (in, 2114 1,19 (M0 ). 4 § 2afH): '%Xc'f‘ Jn? d el ith 10%,cthyl
(52)-5- (acetyllmlﬁg(fnﬁeflnet 091 4, B- Liﬁ/drgci §ﬁ4 i %%(C) -2-y |§Iblfe()%tcﬁ 414 1(3-y

acetate in hexane fo give title compound.

EXAMPLE 9B
methyl 5,5-dimethyl-2-(trifluoromethylsulfonyloxy)cyclohex-1-enecarboxylate
The title compound was prepared as in EXAMPLE 8A by substituting ethy! 2-
15 oxocyclohexanecarboxylate with EXAMPLE 9A.

N EXAMPLE 9C
methyl 2-(4-chlorophenyl)-5,5-dimethyleyclohex- |-enecarboxylate
The title compound was prepared as in EXAMPLE 8B by substituting EXAMPLE 8A
20 with EXAMPLE 93.

EXAMPLE 9D
{2-(4-chiorophenyD)-5,5-dimethylcyclohex- I -enylymethanol
The title compound was prepared as in EXAMPLE 8C by substituting EXAMPLE 8B
25  with EXAMPLE 9C.

EXAMPLE 9E
2-(4-chtorophenyl}-5,5-dimethylcyclohex-1-enecarbaldehyde
The title compound was prepared as in EXAMPLE 8D by substituting EXAMPLE 8C
30 with EXAMPLE 9D.

EXAMPLE 9F
ethyl 4-(4-((2-(4-chlorophenyl)-5,5-dimethyleyclohex-1-enylymethylpiperazin-1-ylibenzoate
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chloro-1,11-biphenyl-2-yOmethy1llpiperazin-1-yllbenzamide This EXAMPLE was prepared by

substituting _E%I\élﬁ&&ﬁg for EXAMP.LE. 111 and _  PCT/US200/021245
(2)-N-(3-meihyl1-5-sulfamoyl1-1,3,4-thiadiazol-2(31-1)-ylidene)acetamide for EXAMPLE IE in

EXAMPLE IL | NMR (300MHz, DMSO-d6) 87.74 (d, 211), 7.48 (m, 51-1), 7.38 (m, 211), 257.24 (in,
111), 6.83 (d, 211), 3.84 (s, 211), 3.17 (in, 4H), 2.40 (in, 411), 1.82 (s, 61-1). EXAMPLE 11
N-112-(acetylam o)i#cstthydodButhiaze pSpphsidiomyr BMPXLA BEschvkoros Gnd HiphEhylsP-
yl)methyllpipegazindwkdbengzamide 30 EXAMPLE 11A N-(4-methyl-5-sulfarnoylthiazol-2-yPacetamicle
2-Acetamido-4-methylthiazole-5-sulfonyl chloride (0.50 g, 1.96 mmol) was dissolved in TFIF (7 mL),
cooled to 0 C, and concentrated NH40OH (0.7 mL) was added. After 3 hours the reaction was
concentrated, diluted with water, and extractet\WMthERC13/methanol. The organic layer was dried
over Na23O04. Filratign-sndwendeniaiieagayedhe pragusithaijyas SnuserbEXAMBLE 11B.

EXAMPLE 11B N‘]f_liﬁéQ%%Aﬁ»ﬁﬂﬁ‘@&f@%%@éﬁ%&@a%}%ﬁﬁ%Wéﬁ%&%ﬂzﬁéﬂx&ﬂh%%&p‘LE'biPhe”y"z‘

yOomethyl]piperazin-1-yllbenzamide 10This EXAMPLE was prepared by substituting EXAMPLE 4D for
EXAMPLE Hl‘%{%EE%%KK}iEl?E‘ 11A for EXAMPLE 1E in EXAMPLE 11, except here the purification was
done by preparative HPLC using a C18 column, 250 x 50 mm, 10p, and eluting with a gradient of
20-100% CH3CN vs. 0.1% TEA in water, giirgthe preduct as a trifluoroacetate salt. 'Fit NMR (300

in 4, o @ Gy S e g S e O o oo
(envelope. 811y} G ésoprpyimeghySarginy)-1- (phenylthioymethy iprery At 4ppitroihicn-2-
N-(15-Ebenzoylamino)methylithien-2-yl)sulforydybebdadide-chloro-1, I'-bipheny1-2-
Zoyl)methy.Thipera§‘i{%'!_f 4'&%9&@% p]'epé.red as in EXAMPLE 11, replacing EXAMPLE 1E and

EXAMPLE 1H with EXAMPLE 7D and EXAMPLE 9G, respectively. "H NMR (300 MHz,

15 DMSO-dg) 8 ppm 8.96 (m, 1 1), 7.83 (m, 2 H), 7.67 (m, 1 H), 7.42 (m, 2 H), 7.29 (m, 2 H),
7.17 (m, 6 H), 6.97 (m, 2 H), 3.90 (m, 2 H), 3.61 (m, 8 H), 3.19 (m, 3 H), 2.65 (m, 3 H), 2.23
(m, 511, 2.04 (m, 2 FI), 1.48 (m, 2 ), 1.19 (m, 6 1), 100 (s, 6 H).

EXAMPLE 10
20 N-{[(5Z)-5-(acetylimino)-4-methyi-4,5-dihydro-1,3,4-thiadiazol-2-yl}sulfonyl } -4-{ 4-[(4'-
chloro-1,1-biphenyl-2-yl)methyllpiperazin-1-yl }benzamide
This EXAMPLE was preparéd by substituting EXAMPLE 4D for EXAMPLE 1H and
(Z)—N-('3-methyl-s-suifamoyl-1,3,4-thiadia20152(3H}-ylidene)acetamidé for EXAMI__’LE 1B in
EXAMPLE 11. '"H NMR (300MHz, DMSO»dQ 57.74(d, 2H), 7.48 (m, 5H), 7.38 (m, 2,
25 7.24(m, 1H), 6.83 (d, 2H), 3.84 (s, 2H), 3.17 (m, 4H), 2.40 (m, 4H), 1.82 (s, 6H).

EXAMPLE 11
N-{{2-(acetylamino)-4-methyl-1,3-thiazol-5-yljsulfonyl} -4- {4-[ (4'-chloro-1,1"-biphenyl-2-
yhmethyllpiperazin-1-yl }benzamide
30
EXAMPLE 11A
N-{(4-methyl-5-sulfamoylthiazol-2-yhacetamide
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EXAMPLE 12A N((5- suIfamoylthiophen-2-yErnethyIIbenzamide This EXAMPLE was prepared by
substituting 5<henzamigamethyl)thiophene-2- sulfonyl chloride for PC
2-aceuunido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE | IA. EXAM ’BEEOEE%\IM(?S
Ebenzoylaminc)methyllthien-2-y1) sulfonyl)-4- { 44 (4'-chloro- 1, V-biphenyl-2-
yl)methyllpiperazin-l-yllbenzamide 30This EXAMPLE was prepared by substituting EXAMPLE 4D for
EXAMPLE [l and EXAddRhiEo ¥2ie flortExANt P B Ry HEXAMPIE: 1115 texoeptherdsthieegurification was

done as in EXAMPLE LB NMR (300:MitdzadMRE00)031 18 ZQr(AhE gddk)aRL9HLRT s, 1H), 9.26 (t,

1H), 7.87 (d, 779 3H 7.67 751 m, 7H 736 I-E, 7.09 (d,1H
590 (0. 21, THHIBAT S Bl il B S Sy g e = 00 1

EXAMPLE 13°%Rapif Ipggr &’Fﬂ@‘r@dmcrbﬁm;&l‘zawme%ﬁymwwﬂalemm@@@mo‘f@dazo[z 1-
b][1,31thiazoldseysiiforyt]bamzamide This EXAMPLE was prepared by substituting EXAMPLE 4D
for EXAMPLE 1H and 6-chloroimidazo[2,1-b]thiazole-5-sulfonamide for EXAMPLE IE in EXAMPLE 11,
except here the purification was done as in EXAMPLE 11B. 1H NMR (300 MHz, DMSO0-(16) 5 109.60
(v brs, lll), 8.04 (d, ll), 7.79 (in, 311), 7.63 @ PM)FABL (m, 411), 7.40 (d, 211), 7.36 (in, 114), 6.92
(d, 211), 4.38 (Bri&}-HiFuZBEfhi-9)cHb) BI40:280-(ehviélap &,48 -} -chloro-1,1'-biphenyl-2-EXAMPLE 14

4-14-1(4'-ehloro-1,1'- biphenyl -2-yl) pgtbylinipenazinly IndnzNa(@@orpholin-4- 15ylsulfonyl)benzamide

This EX PLE was,br substituti EXAM
morphollne -4- sulfonatlpml e for ié}y%\w{pénf %i@@ex‘%ﬁpﬁy Ll{eE‘tTm purl(?lc‘mtlon was done as
in EXAMPLE BA8MRINIR (360 W%@M@bﬂ%@@’i‘%@l(ﬁi@fﬁﬁe SerrlisiFien 1y 47182 (d, 2H), 7.75

(hrs, 1H), 7.55 @Rptsl) Hmouéehg%ml 8 A6nfin 256)x 80%6n(chROZ 11 4i 38wl S3rddick) o8.85 On's, 1H),
3.61 (n, 4H), %()49)(%78(9!1(%9\1\/ qple)b ghf)‘ § \%gcp@ivf'@)mg )g%li\JACE)EIEE [1' ?luoro&cetate salt. '
NMR (300 MHz, DMSO-dg) 6 12.60 (s, 1H), 12.30 (v br s, 1H), 9.60 {v brs, 1), 7.80 (d,
15 2H), 7.75 (brs, 1H), 7.52 (m, 4H), 7.40 (d, 2H), 7.36 (m, 1H), 6.94 (d, 2H), 4.38 (br s, 1H),
3.85 (br s, 1H), 3.40-2.80 (envelope, 81}, 2.52 (s, 3H), 2.18 (s, 3H).

EXAMPLE 12
N-{{5-[(benzoylamino)methyl]thien-2-yl} sulfonyl)-4- {4-{(4'-chioro-1,1"-biphenyi-2-
20 ylimethyl]piperazin-1-yl jbenzamide |

EXAMPLE 12A
N-({S-sulfamoylthiophen-2-ylymethyDbenzamide
This EXAMPLE was prepared by substituting 5-(benzamidomethylithiophene-2-
25  sulfonyl chloride for 2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE 11A.

EXAMPLE 12B
N-({5-[(benzoylamino)methyl]tien-2-y1}sulfonyl)-4- {4-[{(4"-chioro-1,1 -biphenyl-2- .
yhmethyl]piperazin-1-yl}benzamide
30 This EXAMPLE was prepared by subsiituting EXAMPLE 4D for EXAMPLE fI—I and
EXAMPLE 12A for EXAMPLE 1T in EXAMPLE 11, except here the purification was done
as in EXAMPLE 11B. "I NMR (300 MHz, DMSO-dg) § 12.20 (vbrs, 1H), 9.60 (v brs,
1H), 6.26 (1, 1H), 7.87 (d, 2H), 7.79 (m, 3H)}, 7.67 (d, 1), 7.51 (m, 7H), 7.40 (d, ZH), 7.36
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4- 4-1(4'-chloro-1,1T-biphenyl-2-yl)methyllpiperazin-I-y1)-N-R2,4-dimethyl-1,3-thiazol-5-
yDsulfonyllbepzamide 8% Jhis EXAMPLE was prepared by substituting %%'E{EDHF}@%BJ?V EXAMPLE
1H and 2,4-dimet yIthlazoIe -5-sulfonamide for EXAMPLE 1E in EXAMPLE if except here the
purification was done as in EXAMPLE 11B. Ill NMR (300 MHz, DMSO-d6) 8 12.40 (v hr s, 1H), 9.60 (v
hrs, 111), 7.80 (d, 211), 7.75 (In's, 1H), 7.55 (in, 4H), 7.40 (d, 2H), 7.36 (m, 114), 6.94 (d, 211), 4.38
(hrs, 111), 3.85 (.9 HY, 1B140R.80fenveélbe8H},32 65s(d BH)BORE5B s 33PH.8EXAMPLE 16
4-14-1(4'-chlorawvdidsl-Riphenyl-2-yDmethylipiperazin- 1 -yl 1 -N- [4-pheny1-5- (nifluorotnethyl)thien-3
-yl] sulfonyl benzamide 5EXAMPLE 16A 4-phenyl-54trifluoromethyl)thiophene-3-sulfonamide This
EXAMPLE was prepared by substituting 4-phenyl-5 - (nifluoromethyl)thiophene-3-sulfonyl chloride for
2-acetamido-4-methylthiazole-5-sulfonyl chidreeREXAMPLE | IA. 10 EXAMPLE 16B 4-

{4-1(44chjoro- |, E-4aipenydr=2rylmethyllpipeteaifiibytdadie{l -y1) -N-[(6-chloroimidazo[2, 1-

(thfluoromethyl)thlen -3- yIIsquonyIIt@E ﬁmlggﬂlyé WE&E&M{% prepared by substituting EXAMPLE
4D for EXAMPLE IH and 15 EXAMPLE 16A for EXAMPLE 1E in EXAMPLE 11 except here the

purification was don@ a5 ERAVBLERYE! NI A0 \BIMsE (6) 81" B &TRPS, 1H), 9.60 (v hr

s, HI), 8.80 (SHAHRYORIAAIR. &b M /7160 -l @ADYITIEE VA, 17, 1EFAMITE 17, 88efm, 311), 7.16 (d,

421111()4 6. ﬁlg (dRkle ﬁl%c(ﬂfo%%l)i)m@?ﬁ@n(ﬁkﬁi\@l@i%4%3@@(?2?WGD%@G%®EXAMPLE 174
-chjoro en Zi y r e

benzothiéh- 2%%%‘11‘? %}”}/(:‘371 cﬂ é)%%f\ﬁ%% Jﬂfi(d DREA R e Ligks

(m, 1H), 6. 92 (d, 211), 4.38 (brs, 1H), 3.85 (brs, 1H), 3.40-2.80 (envelope, 8H).

EXAMPLE 14
- 4-{4-[(4"-chloro-1,1'-biphenyl-2-yhmethyl]piperazin-1-y1}-N-(morpholin-4-
i5 ylsulfonyljbenzamide )
~ This EXAMPLE was prepared by substituting EXAMPLE 41 for EXAMPLE 1H and

morp.holine#wsu]fonamide for EXAMPLE 1E in EXAMPLE 1], except here the purification

was done as in EXAMPLE 11B. 'H NMR (300 MHz, DMSO-d¢) § 11.58 (brs, 1H), 9.60

(v brs, 1H), 7.82 (d, 2H), 7.75 (br s, 111), 7.55 (m, 4H), 7.40 (d, 2I), 7.36 (m, 1H), 6.96 ((f,
20 2H), 4.38 (brs, 1H), 3.85 (brs, 1H), 3.61 {m, 4H), 3.40-2.80 (envelope, 8H), 3.25 (m, 4H).

EXAMPLE 15
4-14-[(4'-chloro-1,1-biphenyl-2-yhimethyl Jpiperazin-1-v1 }-N-[(2,4-dimethyl- 1,3-thiazol-5-
yDsulfonyl]benzamide |
25 This EXAMPLE was prepared by substituting EXAMPLE 4D for EXAMPLE 1H and
2.,4-dimethylthiazole-5-sulfonamide for EXAMPLE 11 in EXAMPLE 11, except here the
purification was done as in EXAMPLE 11B. I NMR (300 MHz, DMSO-d¢) § 12.40 (v br
s, 1), 9.60) (v brs, 1), 7.80 (d, 2H), 7.75 (br s, 1H), 7.55 {m, 4H), 7.40 (4, ZH}), 7.36 (m,
1H), 6.94 (d, 2H), 4.38 (br s, 1H), 3.85 (br s, 1H), 3.40-2.80 (envelope, 8H), 2.65 (s, 3H),
230 2.55(s, 3H).
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255-fluoro-3-methylbenzolbithiophene-2-sulfonamide This EXAMPLE was prepared by
substituting 5-{iloya:3-ingthylbenzoiblthiophene2-sulfonyl chloride for TIUS2016/021
2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE 11A. EXA LE 1j7é %04-
44(4'-chloro-1,1"-bipheny1-2-y1 )inethyl Ipiperazi n-1 -yl )-N4(5-fluoro-3-methyl-I-
benzothien-2-yOsulfonyllbenzamide This EXAMPLE was prepared by substituting EXAMPLE 4D
for EXAMPLE 111 and EXAMPLE I7A for EXARRPEEIn EXAMPLE 11, except here the purification

was done as in EXAMBYE 180 3H M%&@Q@IMkByIleﬂ@)yﬁ 12:A0:4H1-8. 111), 9.60 (v hr s,
111), 8.12 (dd, 114), 7.85 (d, 1? ( %&n %7 Aﬁgd%dd 111), 7.40 (d, 21-1), 7.36 (n,
1H), 6.92 (d, 211), 4.38 (br s, 11T “§%‘ ’H)y Ao 5 ENSope, 811), 2.66 (s, 311).
5EXAMPLE 18 N-(1,3-benzothiazol-2-yl. onyl) -4- (4-[(41-chloro- 1, E-bipheny1-2-yl)methyllpiperazin-I-
yllbenzanmide EXAMPLE 18A 10benzoldithiazolesPrsulfenamide  Benzokilthiazole-2-sulfonamide

was prepared as described by gﬁgmrg ﬁ&fﬁoxg‘neg‘\ilﬁ)ggoplie}{g 3‘3u1‘?6%m%@em Soc. 1950, 72, 4890-4892.
EXAMPLE 18B 15N-(1,3 -benzothiazol-2-ylsulfonyl)-4-144 (4'-chloro- I,

P-bipheny1-2-yOme WIB%WQTH s E/‘fi)‘”iﬁgﬁ%é‘ﬁh?&&mng TRSERARMPLE was prepared by substituting
EXAMPLE 4Dufék&ExadiPlEopichahel FoGA NRI-Ec18/R for EXGAMPLEN i EGAMPLE |1, except here
the purificatiomwag gdope aginfXAMPLE | IB. 111 NMR (500MHz, DMSO-d6) 811.79 (Iv s, 1H), 8.17 .
(d, 111), 8.03 20(d, 111), 7.78 (d, 211), 7.74 (hr s, 111), 7.55 (in, 611), 7.40 (d. 211), 7.34 (d, HE, 6.87

(d, 211), 4.36 (in, 211), 3.80 (n, 211), 3.42 (m, 211), 3.05 fin, 21E. 2.90 (in, 2H). EXAMPLE 19
: EXAMPLE 16B

4-{4-[(4'-chloro-1,1"-biphenyl-2-yI)methyl}piperazin-1-y1}-N-{[4-phenyl-5-
(u*iﬂuommethyl)thien-B-y]]sﬂlfonyl}hénzamide |
This EXAMPLE was prepared by substituting EXAMPLE 4D for EXAMPLE 1H and
15 EXAMPLE 16A for EXAMPLE 1E in EXAMPLE 11, except here the puriﬁcatic)n was done
as in BX’AMVPLE 11B. 'H NMR (300 Mz, DMSO—dﬁ) & 11.85(vbrs 1H), 9.60(vbrs,
1HD, 8.80 (s, 1H), 7.77 (br s, 1H), 7.60 {d, 2H}, 7.53 (1, 4H), 7.40 (m, 3H), 7.35 (1, 311, 7.16
- (d, 2H), 6.89 (d, 211), 4.38 (brs, 1H), 3.85 (br s, 1H), 3.40-2.80 (envelope, 8H).

20 _ EXAMPLE 17
4-{4-{{(#'-chioro-1,1"-biphenyl-2-yl)methyllpiperazin-1 -yl }-N-[(5-fluoro-3-methyl- 1 -
benzothien-2-yDsulfonylJbenzamide '

EXAMPLE 17A
25 5-fivoro-3-methylbenzo[b]thiophene-2-sulfonamide
This EXAMPLE was prepared by substituting 5-fluoro-3-methylbenzo{b]thiophene-
2-sulfonyl chloride for 2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE 11A.

EXAMPLE 17B
30 | 4;{ 4-[(4'-chloro-1,1"-biphenyl-2-ylymethyllpiperazin-1-yl}-N-[(S-fluoro-3-methyl-1-
benzothien-2-yDsulfonyljbenzamide
This EXAMPLE was prepared by substituting EXAMPLE 4D for EXAMPLE [ and
EXAMPLE 17A for EXAMPLE 1E in EXAMPLE 11, except here the purification was done
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4-14-[(41-chloro-1,11-biphenyl-2-yfimethyl]piperazin-1-yll-N-(thien-2-ylsulfonyfibenzamide 25This
EXAMPLE wag piepaiedpy substituting EXAMPLE 4D for EXAMPLE 134:a0814/021245
thiophene-2-sulfonamide for EXAMPLE IE in EXAMPLE 11, except here the purification was done as
in EXAMPLE 11B. 11l NMR (500Mliz, DMSO-d6) 812.33 (br s, Ill), 8.02 (dd, 111), 7.82 (dd, 111). 7.78
(d, 211), 7.75 (IN s, 1H), 7.54 (m, 411), 7.39 (d, 2H), 7.34 (n, 111), 7.20 (dd. lii), 6.94 (d, 211), 4.33 (in,
211), 3.89 (n,:2 X MBI | 2.1 ISR (AORWHZ30RI-din.52113.6EXAMMPHE R604vb4sEA'-chloro-1,

g blptf;]e?[)ilzzjy r@%‘{mﬂpiﬁ)ﬁf@%mcdlﬂﬂ) FrEp |37H) 7Itshq (m, 4H), . 745 34, 11D, 7. 40 (d, 2H), 7.36
imethy riazo r a
5,7- dlmethylilf éfﬂl réz(m agil Jg]é Oéf:ﬁy“ Lé; ér%?dg fo (enﬁ% %Z%Iéé%g Wa)s prepared by

substituting 5,7-dimethyl-[1,2,4]triazolo[1,5- a]pyrlmldlne -2-sulfonyl chloride for
2-acetamigdo-4-methylthiazole-5- sulfonyl chlondedr EXAMPLE 11A. 10 EXAMPLE 208 4-

{4 1(4) -chloro- :f\?%ﬁ ? u%nzo Laz%lyﬂ'gﬁ #fhpﬁrﬂ%f”}hqbwll IN'!;]! %&K @%‘méﬂgﬂpmmazm 1-

1.2 4ltriazolo[l,5-a]pyrimi n -2- )su onylthenzamide This E was prepared by substituting
EXAMPLE 4D for EXAMPLE 1H and 15 EXAMPEEREA for EXAMPLE IE in EXAMPLE 11, except
here the purification was done as in EXAMPLE 118. 11-1 NMR (300 MHz, DMSO04)) 8 9.60 (v hr s.
1H),-7.81 (d, 211), 7.75 (br s, 111), 7.55 (inpggmmﬂfm 21-1), 7.39 (s, 1), 7.36 (m, l11), 6.94 (d, 211).
4.38 (br? Hi), 3.85 (br s, 1H), 3.40- 280 (He 81&3 27d8 (s, 3H), 2.62 (s, 311). 20EXAMPLE 21
ethyl 4-1 R4 14-[(41-chloro-1,11- blphenyﬁ %ﬁ/ meethySITplperazm 1-
yEbenzoyDam|noIs@%ﬁ&fﬁi%éf’rﬁ%ﬁwﬂuﬂiﬂzuﬁﬁbh‘@ﬁﬂﬁmmﬁw%@fﬁﬁb’é@}a{@@x@MPLE 21A

 Clapp, 3. W., J. Am. Chem. Soc. 1958, 72, 4890-4892.

EXAMPLE 18B
15 N-(1,3-benzothiazol-2-ylsulfonyl)-4-{4-[(4'-chloro-1,1-biphenyl-2-ylmethyl Jpiperazin-1-
yl}benzamide _
This EXAMPLE was prepared by substituﬁng EXAMPLE 4D for EXAMPLE 1H and
EXAMPLE 18A for EXAMPLE 1E in EXAMPLE 1], except here the purification was done
as in EXAMPLE 11B. 'HNMR (500MHz, DMSO-dg) & 11.79 {br s, 1H}, 8.17 (d, 1H), 8.03
20 (d, 1H), 7.78 {d, 2H), 7.74 (br s, 1H), 7.55 (m, 6H), 7.40 (d, 2H), 7.34 (d, 1H}, 6.87 (d, 2H),
4.36 {mn, 28}, 3.80 (m, 2H), 3.42 (m, 21), 3.05 (m, 2ID), 2.90 (m, 20).

_ EXAMPLE 19
4-{4-[(4'-chloro-1,1-biphenyl-2-vl)methyl]piperazin-1-yl]-N-(thien-2-ylsuifonyl)benzamide
25 "This EXAMPLE was prepared by substituting EXAMPLI 4D for EXAMPLE 1H and
thiophene-2-sulforamide for EXAMPLE 1E in EXAMPLE 11, except here the purification
was done as in EXAMPLE 11B. ‘H NMR (500MHz, DMSO0O-dg) 8 12.33 (br s, 111), 8.02
(dd, 1H), 7.82 {dd, 1H), 7.78 {d, 2H), 7.75 (br s, 1H), 7.54 (m, 4H), 7.39 (d, 2H), 7.34 (m,
THY, 7.20 (dd, 1H), 6.94 (d, 2H}, 4.33 (m, 2H), 3.89 (m, 2H), 3.25 {m, 2H), 3.12 (m, 2H},
30 291 (m, 2H).
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25ethyl 5-meth y1-1,2-diphenyl-4-sulfamoyl1-1H-pyrrole-3-carboxylate This EXAMPLE was

prepared by sylstituting methyl 5-(chlorosulfonyl)- Emethyl1- 1H-pyrrolgs2:eauhioaiaiesfor
2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE 11A. 30EXAMPLE 218 ethyl

4-1[(4-144(4)-chloro- 1, ll-biphenyl-2-y") nethylipiperazin-I- y1 ) benzoyl) amino Isulfonyl ) -5-methyl-
1,2-diphenyl-1H-pyrrole-3-c arboxylate This EXAMPLE was prepared by substituting EXAMPLE
4D for EXAMPLE 111 and EXAMPLE 21A f&XBXERMPUE |E in EXAMPLE 11, except here the

purification was done ag.in EXAMEPLE 11BheINMR 300 MEZ:RMSONdE, 8 11.70 (br s, 1H), 9.60 (v

hrs. HI), 7.90 (d, 211), 7.77 (br S, 1H). 7. 4H) 740 (m. 6H) 7.27 (m. 2H), 7.20 (m, 3H), 57.09
(m, 2H), 6.92 (d, 2H), 4.?5“&@%%{?f&t@%@@q@%’fﬁ%‘?&% ?géﬁf }?}%.%65%350 (envelope, 811), 2.35 (s,

3H), 0.90 (t, 3H). EXAMPLE 22 methyl 5-11(4-
{4-1(4i-chioro-1,11-biphenyl-2-yOmethylipipgredin-i 20A

10ylibenzoyHaminolsulfonyk-J:mgthyl-3 Ryssple - 2:sameayipie EXAMELE 22A methyl 1 -m e
ihy1l-5-sulf amo vy I- | H-py rrol e-2-c ar oxdy late This EXAMPLE was (Brepared by substituting

methyl 5-(thlorosulfOHY T3 My&thY S TR RO RS UEA Gk A RcHRy -1 2-4tmiazolol L5
2-acetamido-4ipyathyithiasalens-suifadn/doc Aedtienido 2 XoRMnARh Bz R A SENANPEERIB methyl 5-11(4- i
4-1(4'-ehloro-ixdipiphenyl-2-yl)nethyl ipiperazin-1-

20yliben 8yl)aminoisulfonyll—l-methyl-llI-pyn-ole-2-carboxylate This EXAMPLE was prepared by
substituting EXAMPLE 4D for EXAMPLE 1H and EXAMPLE 22A for EXAMPLE 1E in EXAMPLE 11,
except here the purification was done as in EXATPEEE1B.NMR (300 MHz, DMSO-d6) 8 11.90 (br s,
11-1), 9.60 (v hr s, 1H), 7-.86i(#}.chity; 7178 {nn3 2 %)) idetS! [pipeddil)-v140-{d,7211), 7.36 (m, 11-1), 7.15

(d, 111). 7.92 25(d, 21-1)gih 3 S drboi B 20 b 3,8RedbhheHdhidk 78 (5, 3H), 3.40-2.80
(envelope, 8H). o _ _
_ This EXAMPLE was prepared by substituting EXAMPLE 4D for EXAMPLE 1H and
15 EXAMPLE 20A for EXAMPLE 1E in EXAMPLE 11, except here the purification was done
as in EXAMPLE 11B. '"H NMR (300 MHz, DMSO-dg} 8  9.60 (v brs, 1H), 7.81 (d, 2H),
7.753 (brs, 1H), 7.55 (m, 4H), 7.40 (d, 2H), 7.39 (s, 1H), 7.36 (m, 1H}, 6.94 (d, 2H). 4.38 (br
s, 11}, 3.85 (br s, 1H), 3.40-2.80 (envelope, 8H), 2.78 (s, 3H), 2.62 (s, 3H).

20 EXAMPLE 21
ethyl 4-{[(4-{4-[(4-chloro-1,I'-biphenyl-2-ylimethyl|piperazin-1-
yl}benzoyhamino]sulfonyl}-5-methyl-1,2-diphenyl- 1H-pyrrole-3-carboxylate

EXAMPLE 21A
25 ethyl 5-methyl-1,2-diphenyl-4-sulfamoyl- 1H-pyrrole-3-carboxylate
This EXAMPLE was prépared by substimting methyl 5-(chlorosulfonyl)-1-methyl-
1H-pyrrole-2-carbaxylate for 2-acetamido-4-methylthiazole-5-sulfonyl chloride in -
EXAMPLE 11A.

30 EXAMPLE 21B

cthyl 4-{{{4-{4-[(4'-chloro-1,I"-biphenyl-2-y)methylipiperazin- I-
ylibenzoyljamino]sulfonyl j-5-methyi-1,2-diphenyl- 1 H-pyrrole-3-carboxylate
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EXAMPLE 23 4- 4-1(4'-chloro-1,11-bipheny1-2-yl)methyllpiperazin-I-y1 ) -N-1[5-(

,3-dimethy1- 1kdsp %91 5-y1) isoxazol-4-yli sulfonylibenzamide 30 EXAMPLE 23A, |
5-(1,3-dimethyl- 1H pyrazol -5-yl)isoxazole-4-sulfona de This EXAMPLE was prepare 3 by substltutlng

5-(1,3-dimethyl1-1H-pyrazol-4- yl)isoxazole-4-sulfonyl chloride for
2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE 11A. EXAMPLE 23B 4- { 4 -
[(4'-chloro-1,1'-biphBry Exyeiné vyl ptpere zinsubsyilie 55 ENB2Bt Ry HXANEBIE 1H and
(o EXAMPLE T 200 EXAMELE 236 fof EXAMPLE 1E 1 EXAMELE 11 gt hote the puriication
- for or ere the purification

was done 10 Kd1¥ ?\IAE’L}I’%E&lE RN W% éﬁﬁdﬁb SO {58 1]1’[83)(%&5}17 H), 9.60 (v his, 1),
8.90 (s, IIl). 8158. (5)01H) 2F1787(ntbr31 ). 7.85 (in 441 T 0ok R, 2ENYn 7286 Trd) ¢1) 31092 (d, 2H), 4.38 (br
s, 1H), 3.85 (hros (3633 (8,310,383 40s21 80 {@0vgloRe 381 ) hes3ifi(S3 34,55 ¥AMBYE 24 154- {
4-[(4'-chloro- Jgﬁ 9@41%%% é(é)Q‘u afgl]piperazin-l-yl) -N-[(4 -chloro-3-methyliso azol-

i EXAI ituti

5- yEsquonyI]benzaml LE was prepared by substituting 4-chloro-3-methyl-isothiazole-5-
sulfonamide for EXAMPLE 1E and EXAMPLE 4D for EXAMPLE 1H in EXAMPLE II. 11-1 NMR (300
MHz, DMSO-d6) 62.36 (s, 3 H), 2.87 - 3.10 BHAMFE3271 - 3.90 (m, 4 H), 4.33 - 204.50 (m, 2 H), 6.81

-6.91 (m, 2 H), 7.35 - 7,46:{M. 3() 4 (e L BB BprAfl 2 [y hdreryBRy3-1H),9-45 (s, 1 H).

10 yIlbenzayl)aminolsulfonyl}-1-methyi-1H-pyrrole-2-carboxylate

EXAMPLE 22A
.m ethyl 1-methyl-5-sulfamoyl-1H-pyrrole-2-carboxylate
This EXAMPLE was prepared by substimating methyl 5-(chlorosuifonyl)-1-methyl-
- 15 1H-pyrrole-2-carboxylate for 2-acetamido-4-methylthiazole-3-sulfonyl chloride in
EXAMPLE 11A.

EXAMPLE 22B
methyl 5-{{{4-{4-[(4'-chloro-1,1-biphenyl-2-yDmethyl|piperazin-1-
20 ylibenzoyhaminolsulfonyl}-1-methyl-1H-pyrrole-2-carboxylate
This EXAMPLE was prepared by substituting EXAMPLE 4D for EXAMPLE 1H and

EXAMPLE 22A for EXAMPLE 1E in EXAMPLE 11, except here the purification was done

as in EXAMPLE 11B. 'H NMR (300 MHz, DMSO-dg) 8  11.90 (br s, 1H), 9.60 (v brs,

1HD, 7.85 (d, 1H), 7.78 {m, 3H), 7.55 {(m, 4H}, 7.40 (d, 2H), 7.36 (m, 1H), 7.15 (d, 1H), 7.92
25 (d, 2H), 4.38 (br s, 1H), 3.90 (s, 3H}, 3.85 {br s, 1H), 3.78 (s, 3H}, 3.40-2.80 (envelope, 8H).

EXAMPLE 23
4-{4-[{4 -chloro-1,1-biphenyl-2-yhmethyl Ipiperazin-1-y1 }-N-{{5-(1,3-dimethyl- TH-pyrazol-
S-yDisoxazol-4-yl]sulfonyl}benzamide
30 |
EXAMPLE 23A
5-(1,3-dimethy}-1H-pyrazol-S-yl)isoxazole-4-suifonamide
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EXAMPLE 25 N-R5-bromo-3-mei

hyl-l-benzothign;2- If igny11-4-14- 1(4-chloro-1,1'-biphenyl-2- 25yO razinzl-yl)
benzarnide %ﬂﬁi{g AMPLE was prepared by substituting EXAMPLEE%# @%E’LE 1H and
5-bromo-3-methylbenzo[b]thiophene-2-sulfonamide for EXAMPLE IE in EXAMPLE Il, except here the
purification was done as in EXAMPLE | IB.NMR (300 MHz, DMSO-d6) 8 12.60 (v hr s, 11-1), 9.60 (v br
s, 1H), 8.19 (d. 1H),1BiOB{AMPHY, Wa8frdjrare B bt) substiBatdel S 30 Hddpati R I(ipyvthini-A-40 (d, 2H), 7.36 (m,
1H), 6.92 (d, 2h{loths3R Dol bloRuBRAiseckilad A B0EBNIR0R0 B NZa6i(S, 3H). EXAMPLE
26 4- 4-[(41- %ﬂ? ]q]nH ipheny1-2-yl)inethyl]piperazin-lI-y1)-N-1{ 5-[(E)-2-(1,2,4-oxadiazol-3-
ypyinylithien- ﬁ?‘ ny lbenzamide This EXAMPLE was prepared by substituting

5-(2-41,2,410xadiazol-3-yl-yiny1)- 5 thiophene-2-sulfonamide for EXAMPLE 1E and EXAMPLE 41) for
EXAMPLE IH in EXAMPLE II. 111 NMR (30821 B¥EBO-d6)5 2.73 -2.99 (m, 211), 3.00 - 3.22 (m,

210) 373 405 41104 23 400 L1008 (R AHIR0R LA (M AH, 748 - 70

(m, 4 11), 7.61 ( T 7.8 ) 8626 1T AMPLE 27 4-{4-]
41-chloro-1,11-bipheny1-2- yI)methyW[l)i‘ﬁ‘é?iﬁ? ‘41Y§)i“jhﬁn¥[ff‘(?mﬁﬁ&)roethyl) 3,5-

dimethyl-1H-pyrazoltais HEWGNyI3ive pramid &yThis EXAMPINB RIS 4r épaieddpl dulisttdting
142-ehIoroetﬁx&ﬁﬁﬂh@@myhﬂehmma@i@ﬁmr@mig@éﬁ%&-&%ﬁ&éﬁm FAAMPLE 4D for

SH. 27D DS H R 3 Wb 5 TR M KNG B O PhioB T4 4B R 5 ). 666 - 6,00
(in, 2 11), 7.32H) 7848 @i [B. 3.5, 7. 48)- 77601, T2 707789 (Ai2DH) 308216, 19212.01 (s, 111).

20EXAMPLE @883, it k¢4t1 41443 -ohierorinlihiphemy 2-R-yknnatopipigarazin-d 411 benzoy 1) amino
1su Ifonyl) -N(1-ethylpropy1)-1.3,4-thiadiazole-2-carboxamide This EXAMPLE was prepared by
substituting 5-(1-ethyl-propylearbamoy1)- [1,3,41thiadiazole-2-sulfonamide for EXAMPLE 1E and
EXAMPLE 4D for EXAMPLE 11l EXAMPLE 24

15 4-{4-[(4'-chloro-1,1'-biphenyl-2-ylymethylipiperazin-1-y1} -N-[(4-chloro-3-methylisothiazol-

5-yDhsulfonylibenzamide
This EXAMPLE was prepared by substituting 4-chloro-3-methyl-isothiazole-5-
sulfonamide for EXAMPLE 1E and EXAMPLE 4D for EXAMPLE 1H in EXAMPLE 1I. 'H
NMR (300 MHz, DMSO-dg) 82.36 (s, 3 H), 2.87 - 3.10 (m, 4 H), 3.71 - 3.50 (m, 4 H), 4.33 -
20 | 4.50 {m, 2 H), 6.81 - 6.91 (m, 2 H), 7.35 - 7.46 (m, 3 H), 7.47 - 7.63 {m, 4 H), 7.72 - 7.84 (m,
3H), 5.45 (s, I H).

EXAMPLE 25
N-[{5-bromo-3-methyl-I-benzothien-2-yhsulfonyl}-4- { 4-[(4'-chloro-1,1 '—‘Diphenyi—E-
25 yhmethyllpiperazin-1-yl}benzamide
This EXAMPLE was prepared by substituting EXAMPLIE 4D for EXAMPLE 111 and
5-bromo-3-methylbenzo[blthiophene-2-sulfonamide for EXAMPLE 1E in EXAMPLE 11,
except here the purification was done as in EXAMPLE 11B. "H NMR (300 MHz, DMSO-dg)
8 12.60 (v brs, TH), 9.60 (v brs, 1H), 8.19 (d, TH), 8.05 (d, 1H), 7.80 {m, 3H), 7.70 (dd,
30 1H), 7.52 (m, 4H), 7.40 (d, 2H), 7.36 (m, 1H), 6.92 (d, 2H), 4.38 (br s, 1H)}, 3.85 {(br s, 1H),
3.40-2.80 (envelope, 8H), 2.66 (s, 3H).
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25in EXAMPLE 11. 1H NMR (300 MHz,-DMSO-d6) 80.80 (t, 611), 1.36 - 1.71 (in, 4 H), 2.37 - 2.45 (n,

1 H), 2.84 - 3.11.(i 3,44- 3.56 (in, 2 H), 3.71- 3.92 (n, 2 H), 4.30 - 80- 6.95 (n, 2
H), 7.29 -7.44 nigl‘h 431%‘47 7.65 (in, 411), 7.69 -7.89 (in, 3 IT), 9.45 (s, ﬁfﬁ%ﬁ@gl %83 (n, 111).

30EXAMPLE 29 4-{4-[(41-chloro--bipheny1-2-yOmethyl]piperazin-I-yli-N-R5-ehloro-1,3-dimethyl-1H-
pyrazol-4-yOsulfonyllbenzamide This EXAMPLE was prepared by substituting 5-chloro-1,3-dime
y1-1H-pyrazole-4- sulfonamide for EXAMPLEX/&vang EXAMPLE 4D for EXAMPLE IH in EXAMPLE

11. 1IT NMR (%QMM@h}QMﬁ%%E@Zﬁ@)Q%&h&p&%%12y9}8r6 (21399 43,1912 H), 3.51 - 3.59
(m, 21D, 3.77 (s, 3 11), 3.84 - 4.03 % Iﬁiﬁ4 4.56 (in. !5%&(%86 7.02 (n, 2 11), 57.30 - 7.45 (m, 3
ED, 7.48 - 7.64 (m, 4 H), 7.71 -7.8 q}““’él A %‘ést” "P’L’i’ PLE 30 4 -14-1(4'-chloro-1,1
-bipheny1-2-yl)metﬁ§‘1if)l§é‘§étﬁhﬂ_‘y’fllslPJI\P{{@hbtr“@bSUB’iw"di?rJl{)ﬂﬂ%féﬁdiﬂlglr)%mlfﬁnyﬁbenzamide 10
EXAMPLE 306iéhiitiiea>-an(Ripetifod EX VoD merexgs suifonpnmde for FXAis BAMBLE was prepared by

substituting pi ﬂg{ o Eﬁ(ﬁ%ﬁ’ J\P{in Eéw{ﬁ%%gd}%%’hmen%g&%;%lény (4'-chloro- 1,

P-biphenyl- 2 met yl|piperazin- 1 -yl -N- 4 n tro-5 piperidi enzamide This
EXAMPLE wa 7E)ré‘p(5>r€ﬂ Wéﬁﬁ%ﬁxﬁ%@’E%(WE %15 for EXAMPLE/S1m: 4R 20%EXAMPLE 30A for
EXAMPLE [E T3&0AMBLES (kX eapt. hera.shenpuriicaton vasmlane assn(EXAMPLE 11B. 1H NMR
(500MHz, DMSO-c16) 8 11.79 (br s, 111), 7.93 (s, 1I-1), 7.80 (d, 2H), 7.74 (n, 1H). 7.52 (m, 4H), 7.39
(d, 211), 7.34 (m, H), 6.94 (d, 2H), 4.25 (n, 2H), 3.6 (, 411), 3.35 (n, 411), 3.25 (m, 2H), 2.91 (M.

211), 1.7 ?m 411), 1.61 (m, 2H).
' 4-{4-[{4-chloro-1,1"-biphenyl-2- ylmethyl]piperazin-1-y1}-N {{1 -{2-chloroethyl)-3,3-

dimethyl-1H-pyrazol-4-yllsulfonyl ) benzamide
This EXAMPLE was prepared by substituting 1-(.2-ch.10r0-ethyl)-3,S-dimeﬂly}-IH—
pyrazole-4-sulfonamide for EXAMPLE 1E and EXAMPLE 4D for EXAMPLE 1H in
15 EXAMPLE 1L "H NMR (300 MHz, DMSO-D6) & 2.02 - 2.09 (m, 3 1), 2.29 - 2.35 (m, 3 H),
2.77-2.97 (m, 2 H), 2.98 - 3.17(m. 2 H), 3.81 - 4.00 {m, 6 H), 4.28 - 4.45 (m, 4 H), 6.86 -
6.99 {m, 2 H), 7.32 - 7.44 (m, 3 H), 748 - 7.60 (m, 4 H}, 7.71 - 782 (m, 3 H), 9.52 (5, 1 H),
12.01 (s, 1 H).

20 EXAMPLE 28
5-{[(4-{4-[(4'-chloro-1,1"-biphenyl-2-yD)methyl]piperazin-1- yi}benzoyl)ammo]sulfenyl} N-
{ 1-ethylpropyl)-1,3,4-thiadiazole-2-carboxamide
This EXAMPLE was prepared by substituting 5-(1-ethyl-propylcarbamoyl)-
[1,3,4}thiadiazole-2-sulfonamide for EXAMPLE 1E and EXAMPLE 4D for FXAMPLE 1H
25 in EXAMPLE 11 'H NMR (300 MHz, DMSO-dg) 8 0.80 (¢, 6 H), 1.36 - 1.71 (m, 4 H), 2.37
-245(m, T H), 2.84 - 3.11 (m, 4 H), 3.44 - 3.56 (m, 21D, 3.71 - 3.92 {m, 2 H), 4.30 - 4.46
(m, 2 H), 6.80 - 6,95 (m, 2 Hy, 7.29 - 7.44 (m, 3 H), 7.47 - 7.65 (m, 4 H), 7.69 - 7.89 (m, 3
H), 9.45 (s, 1 H), 12.59 - 12.83 (m, 1 H}.

36 EXAMPLE 29

4-{4-{{4'-chloro-1,1"-biphenyl-2-yl)methyl|piperazin-1-v1}-N-[(3-chloro-1,3-ditnethyl-1H-
pyrazol-4-yljsulfonyl Joenzamide
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25EXAMPLE 31 4- t4-1(4'-chloro-1,1-bipheny1-2-yl)methylThiperazin-1-yll-N-R5-isoxazol-5-y1-2-
furyl)sulfonyliRenzamide, EXAMPLE 31A 305-(isoxazol-5-yefuran-2-sulfQaipide; o 113is EXAMPLE
was prepared by substituting 5-(isoxazol-5-yl)furan-2-sulfonyl chloride for
2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE | IA. EXAMPLE 31B
4-144(4'-chloro-1,1'-bipheny1-2-yOmethyllpiperazin-I-y1)-N-[(5-isoxazol-5-y1-2

furyl)sulfonyl]benzahhid EXPFYEPEXwavIiRtErwds prephted byhdebdtifutingtEXiPlBlkB-for EXAMPLE
11-1 and 5 EXAMBLEI3ASONIPIANIPLE dEAmE XAM REExtANaxae p ers iheppurification was done as
in EXAMPLE |IB. 1]- R MSQ46) 8 9. h , 8.76 (d, H1),,7.80 (d, 2H), 7.75
(m, 1H), 7.551{%?%—@5, W@@%’é@% . s%‘ﬁg 7%%%%%)%6%@% 5{)53117.395218(—(1' 211), 4.38 (hr
s, 111), 3.85 f%sm 1 1Y), 3402390 (2hvefdPe e 11y, 16EXIAN P2 Bp 6.86 - 7.02 (m, 2 H),
4-14-1(4'chlorgeER4iphenyl: 2-y0methyilpiperazin- 1:3dldN-RB)psdimethylisoxazol-4-
yOsulfonyllbenzamide This EXAMPLE was prepared by substituting EXAMPLE 4D for EXAMPLE
11-1 and 3; 5-dimethylisoxazole-4-sulfonamide for EXAMPLE IE in EXAMPLE I, except here the 15
purification was done as in EXAMPLE 11B. [RHNfIREEb0MHz, DMSO-d6) 8 12.33 (hr s, 11-1), 7.80 (a,
211), 7.74 (ALY A7DB (M, A 8ipheny 4D s(pme @i DipEr3dn(tiny! 1 1) (460 0-Ccpi Pt n4 - 2{en; 211), 3.84 (m,
2H), 3.55 (m, 211), 3.25 (m, 2H), 2.96 (M, dhlhchfB{Sraiitde), 2.38 (s, 3H). EXAMPLE 33
204-(4-112-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylimethylipiperazin-1-y1)-2-(114-

indol-5-y}8xy)-N-(14-nitro-5-1(3-pyrro|idin- 1 -ylpmpyl)aminolthien-2-y1) sulfonyl)benzamide EXAMPLE
33A EXAMPLE 30A

4-nitro-5-(piperidin-1-yDthiophene-2-sutfonamide
This EXAMPLE .V\.fﬂS prepared by substituting pipetidine for EXAMPLE 1D in
- EXAMPLE 1E.
15
EXAMPLE 30B
4-14-[(4'-chlozo-1,1-biphenyl-2-yDmethyl]piperazin- 1-y1}-N-[{(4-nitro-5-piperidin- I-ylthien-
2-yhsulfonyllbenzamide
This EXAMPLE was prepared by substituting EXAMPLE 41 for EXAMPLE 1H and
20  BXAMPLE 30A for EXAMPLE TE in EXAMPLE 11, except here the purification was done
as in EXAMPLE 118. "HNMR (500MHz, DMSO-dg) 8 11.79 (br s, 1), 7.93 (s, IH), 7.80
(d, 2H), 7.74 (m, 1H), 7.52 {m, 4H}, 7.39 (d, 2H), 7.34 (m, 1H)}, 6.94 (d, 2H), 4.25 (m, 2H),
3.56 (m, 4H), 3.35 (m, 411}, 3.25 (i, 2H), 2.91 (m, 2H), 1.7 (m, 4H), 1.61 (m, 2H).

25 | EXAMPLE 31
4-{4-f(4'-chlore-1,1"-biphenyl-2-yl)methyl |piperazin- 1-y1}-N-[(5-isoxazol-5-yl-2-
furyDsulfonyllbenzamide '

EXAMPLE 31A
30 3-(isoxazol-5-vi)furan-2-sulfonamide
This EXAMPLE was prepared by substituting 5-(isoxazol-5-yl)foran-2-sulfonyl
chloride for 2-acetamido-4-methylthiazole-5-sulfonyl chloride in EXAMPLE 11A.
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ethyl 2(1H-indo1-5-yloxy)-4-fluorobenzoate 95Ethyl 2,4-difluorobenzoate (12.75 g), K3PO4 (14.54 g)

and 5-hydroxyipgale (9:12 9) were stirred at 110C in diglyme (125 mL) fprgdshauksqliRe reaction was
cooled and poured into ether. The solution was washed three times with 1M NaOti solution, and brine,

and dried. The solution was then concentrated, and the crude product was poured into hexanes,
stirred, and filtered to give the product. 30 EXAMPLE 33B methyl 4,4-di ethyl-24u
uoromethylsulfonyloxy)cyclohex-1-enecarb&AMELT 14 suspension of hexane washed Nall (17 g) in

dichloromethane (#9@ldss1 dimgtbyl-2ymethonyearbanylaycohexarenes(3825 g) was added
dropwise at 0 C. After stirring for 30 min}Jte é_tﬁue iure was cooled to -78 C and
trifluommethanesulfonic agé?/dride (40 muﬁﬁ/v%sogﬁ]gérgf% e reaction mixture was warmed to room

temperature and 5 St ES MDA HgtPerere WyRiHt iR ivadhder it Bhe Hded, and
condensetl togiSITNE piaducE X @NEMPLEZZCAMEBLIRYL, except here the purification was done

2-(4-chlorophenyLjed diiaihy iy QaReXod e qsvRexyiats 19BXAMRLE33B(R211h9), .
4-chlorophenylboronic aC|dEg32.24 )é CsF (64 g) and tetralds(diphen I&) osphlneg@q?gladlum(O) (29)in

h
2:1 dimethoxyethih& imbthdRol o0 Tl Whré Hegdthd 70 € fol 24 hSUPs. e iikture was
concentrated .1 Bihey{4L,CE0 G Aslbwadladdedrand diedrihd dfeisveddofiitefdd. The combined ether solution
was condensed to give the product. 15 EXAMPLE 33D (2- (4-chloropheny1)-4,4-dimethylcyclohex-
1-enyf|mféhanol To a mixture of LiBat (11& %I\élszE 33C (53.8 g) and ether (400 mL),
- methanol (25 ml) was added slowly by syringe. The mixture was stirred at room temperature for 24 20

hours. The reacfifr Washfendhbghiih et Rirerdea:-tabiNg CrhémsiRidireral tiluted with water
and extracted by ether (3 x 100 mL). Thewxitaeis]werenddied, and condensed. The crude product was

chromatographed op, siliea 9gh With. & 30% A1V RGRIATEMNEXRAME 4D for EXAMPLE TH and
3, 5—dimethy}i.soxézole-4—sulf0namide for EXAMPLE 1E in EXAMPLE 11, except here the
15 purification was done as in EXAMPLE 11B. "H NMR (500MHz, DMSO-dg) & 12.33 (br s,

1H), 7.80 (d, 2H), 7.74 {m, 1H}), 7.53 (m, 4H), 7.40 (m, 2H), 7.34 (m, 1H), 6.94 (d, 2H), 4.27
(m, 21), 3.84 (m, 2H), 3.535 (m, 2H), 3.25 (m, 2H), 2.96 (m, 2H), 2.68 {s, 3H), 2.38 (s, 3H).

EXAMPLE 33
26 4-{4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-yljmethyl} piperazin-1-y1)-2-(1H-
indol-5-yloxy)-N-({4-nitro-5-{(3-pyrrolidin- 1 -ylpropyl)amino]thien-2-yl} sulfonyDbenzamide

EXAMPLE 33A
ethyl 2-(1H-indol-5-yloxy)-4-fluorobenzoate
25 Fthyl 2. 4-difluorobenzoate (12.75 g}, X3PO4 (14.54 g) and 5-hydroxyindole (9.12 g)
were stirred at i 10 °C in diglyme (125 mL) for 24 hours. The reaction was cooled and poured
into ether. The solution was washed three times with 1M NaOH solution, and brine, and
dried, The solution was then concenirated, and the crude product was poured into hexanes,
stirred, and filtered to give the product.
30
EXAMPLE 33B
methyl 4,4-dimethyi-2-(triflnoromethylsulfonyloxy}cyclobhex-1-enecarboxylate
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EXAMPLE 33E 25tert-butyl 44(2-(4-chloropheny1)-4,4-dimethylcyclohex-1-enyl)methyBp peraz ne-I-*
carboxylate NMesyl chigride (3,11 mL) was added via syringe to EXAI}AE’%TES%Q{,QQSO g) and TEA
(12.2 mL) in C112C12 (300 mL) at 0 C, and the mixture was stirred for one minute.
N-tbutoxycarbonylpiperazine (8.17 g) was added and the reaction was stirred at room 30 temperature
for 24 hours. The suspension was washed with brine, dried, and condensed. The crude product was
chromatographed ol sificacgedmatick@n? G9shediVdlhOSt at ey Hekimen e EXANVIP CE. B35-

14(2-(4- ChIor@mwlz)n@ﬂogmmm@l@y@i&mmr@m&i@ﬁﬁylﬁa@&r@gi{;@ at 0 *EXAMPLE 33E (2.0 g) and
triethylsilane gO 3 mIL yere stlrrﬁ;‘g in 40 mL trifl roaig’u& for one hour. 'Ehe solution was

I 1] 1
concentrated And taken ﬁqﬁnflne LB85% ‘Tuilt(’)or? “and the resultlné1 ‘mixture was extracted twice with

C112C12. Theslpukisiednbxtratddrreréhpiarion RIS "aFew! ArePEofERAttEdds EXAMPLE 330
ethyl 2-(1H-indieddTey [oxdy)ed: (B (Rebdichlaiophenyikj 4 drime thide yalofiededsed o give
enyl)methyl)ptllpee%ggug ¢I-ylMenzoate EXAMPLE 33A (225 mg), EXAMPLE 33F (240 mg), and HK2Pa4
(131 mg) were 10stirred in dimethylsulfoxide (4 mL) at 135C for 24 hours. The reaction was diluted
with ethyl acetate, washed three times with water, washed with brine, dried, and concentrated. The
crude product was chromatographed on siliE¥48FWRR380% ethyl acetate/hexanes. EXAMPLE 33H

152-(1H-indo1-5- yloxy)ﬁe(ﬁ'ﬁ@ci%ﬁ&|@!WM¢ﬂmﬂ4eﬂrﬁwlﬁiqu@L&%®1ate
enyl)met pplperazﬁl%w)gﬁgp%%%ﬁg 4 chlc-)l;QII) Mrﬁ%gl\ﬁ’%szﬁ %Raéeld(gyﬁub{?tltutlng EXAMPLE

33G for EXAMPLE
tetr ak1$(mphLnyiphosphme)pa}}adlum(()) (2 gy in 2:1 dimethoxyethane /methanol (600 mL)

were heated to 70 OC for 24 hours. The mixture was concentrated. Ether (4 x 200 mL) was
added and the mixture was filtered. The combined ether solution was condensed to give the
product.
15 :
EXAMPLE 33D
_ (‘?_m(4~chlor0phenyl)-4,4—dimethy1t$yélohex-1-eny1)methanoi
To a mixture of LiBH, (13 g), EXAMPLE 33C (33.8 g) and ether (400 mL), methanol
{25 mL} was added slowly by syringe. The mixture was stirred at room temperatuare for 24
20 hours. The reaction was quenched with 1N HCI with ice-cooling. The mixture was diluted
with water and extracted by ether (3 x 100 mL). The extracts were dried, and condensed. The

| crude product was chromatographed on silica gel with 0-30% ethy! acetate/hexanes.

EXAMPLE 33E
25 tert-butyl 4-((2-(4-chlorophenyl)-4 4-dimethylcyclohex- 1-enylymethyl)piperazine-1-
' carboxylate
Mesyl chloride (3.11 mL) was added via syringe to EXAMPLE 33D (10.0 g} and
TEA (12.2 mL) in CHaCl; (300 mL) at O ¢, and the mixture was stirred for one minute. N-t-
butoxycarbonylpiperazine (8.17 g) was added and the reaction was stirred at roon
30 température for 24 hours. The suspension was washed with brine, dried, and condensed. The

crude product was chromatographed on silica gel with 10-20% ethy] acetate/hexanes.

EXAMPLE 33F
1-((2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-enyhmethyl)piperazine
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20EXAMPLE 331 4-nitro-5-(3-(pyrrolidin-l-yl)propylamino)thiophene-2-sulfonamide This
EXAMPL.E was,Riepargeh by substituting 1-(3-aminopropyl)pyrrolidine foyi & X&MBLM9 in EXAMPLE -
1E. 25EXAMPLE 33J 4-(4-{12-(4-ehloropheny1)-4,4-dimethylcyclohex-1-en-I-ylimethyl piperazin- 1
-yD-2-( H-1- indo1-5-yloxy)-N-({ 4-nitro-5-{(3-pyrrolidin- 1 -ylpropyl)aminolthien-2-y1
sulfonyl)benzamide ~ 'This EXAMPLE was prepared by substituting EXAMPLE 331 for EXAMPLE IE
and EXAMPLE 3318XisMEDEAVIPZE $ahdrrBeAdime 6.3 mi) iR (4000, DMSO-d6) 8 3011.12 (s,

(ldl 1), )9 .50 (b%hﬂllgi‘la)w&}g&@ e BR0 (B 1&1&%%&38 dShethralodhd %idB (Nind&1)07.15 (d, 111)( 7.08
2H), 6.85 (dd,.11-1 111), 6.37 6.24. m, 411, 3.35 - 3.23 (m,
41-1), 3.17 (n% gﬁ‘f} Xy ’g ﬁ”@ﬁf 6 éﬁ‘ﬁ%e 81 Wl%ﬁ%'l‘f}%ﬁ‘ C"‘gbﬂ(ide AL, 214), 0.93 (s,

OH). EXAMP{@S/&SH@W%J@%& éﬁ?éré?ﬂféﬁ?‘ﬂf&e& -dimethylcyclohex-1-en-1 -yllmethyl
Ipiperazins1-y1)-N (5- {3 -(dimethylamino)propy! lamino -4-nitrothien-2-yl)sulfony11-2-(1 H-indo1-5-

5yloxy)benzamide EXAMPLE 34A 5-(3- (din@@hx@pﬁ@g&propylamino) 4-nitrothiophene-2-sulfonamide
This EXAMPLE was prEpared bg}'{ substituting 3- édlmet lamino )' 1- prop lam ne for 10 EXAMPLE ID in

EXAMPLE 1E. EX '&I\l}w_{, é g 4@1 EAyI{)xy) -4-(4-((2- -chiomp enyi)-4, dlmethy cyclohex-1-

[2-(4-chloropheny1)-4,4-dimethylcyclobesedvBpirtryaimerhyPpiperazin-1-y1)-N-B5- {

[3-(dimethylarnino) psopyidaming )24nisetiieny2yb ssifonylingy,(did indeboa i bylgxyykenzamide
10 stirred in dimethyleulfoxide (4 mL}) at 135 °C for 24 hours. The reaction was diluted with

ethyl acetate, washed three times with water, washed with brine, dried, and concentrated. The

crude product was chromatographed on silica gel with 30% ethyl acetate/hexanes. '

EXAMPLE 33H
15 | 2-(1H-indol-5-yloxy)-4-(4-({2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-
enyl)methyl)piperazin-1-yl)benzoic acid
This EXAMPLE was prepared by substituting EXAMPLE 33G for EXAMPLE 1G in
EXAMPLE 1H. -

20 EXAMPLE 331
4-nitro-5-(3-(pyrrolidin-1-yl)propylamino)thiophene-2-sulfonamide
This EXAMPLE was prepared by sﬁﬂstitut'mg 1«(3~amine§ropy1)pyrroiidiue for
EXAMPLE 1D in EXAMPLE 1E.

25 ' EXAMPLE 33]
4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylimethyl } piperazin-1-y1)-2-(1H-
indol-5-yloxy)-N-({4-nitro-3-[ (3-pyrrolidin-1-ylpropyl)amino jthien-2-yl isulfonyl)benzamide
This EXAMPLE was prepared by substituting EXAMPLE 331 for EXAMPLE 1E and

EXAMPLE 33 for EXAMPLE 1H in EXAMPLE 11 'H NMR (400MHz, DMSO-dg) &

300 11.12(s, 1H), 9.50 (bs, 1H), 9.28 (1, 1H), 7.80 (s, 1H}, 7.58 (d, 1H), 7.40 — 7.35 (m, 4H)}, 7.15
(d, 1H), 7.08 (d, 2H), 6.85 (dd, 1), 6.71 (dd, 1H), 6.37 (1, 1H), 6.24 {d, 1), 3.52 (m, 411},
3.35 - 3.23 (m, 4171, 3.17 (m, 4H), 2.97 (m, 4H), 2.18 (t, 2H), 2.00 (m, 8H), 1.84 (m, 2H),
1.44 (¢, 2H), 0.93 (s, 6H).



This EXAMPLE was prepared by substituting EXAMPLE 34A for EXAMPLE IE and EXAMPLE 33H for
EXAMPLE 1HyJg EXAMELE 11. 111 NMR (400MHz, DMS0-(16) 8 10.95{§ydkbd @ ebaps(bs, 111), 7.58
(d, 1H), 7.43 (s, 1I-D, 7.35 - 7.27 (m, 41-1), 7.03 (d, 21-1), 7.01 (dd, 1H), 6.74 (dd. 1H), 6.53 (dd, 1H),
6.31 (t, 1H), 6.15 (d, 111), 2.94 (in, 611), 2.72 (s, 2021-1), 2.63 (m, 611), 2.20 - 2.12 (in, 811), 1.94 (in,
414), 1.37 (t, 2H), 0.91 (s, 611). EXAMPLE 35
4-(4-112-(4-ehlorophenyl)-4,4-dimethyleyclohex-1-en-1-ylimethyl}piperazin-1-y1)-2-(111-
indol-5-yloxy)-N4 {5-1(3-morpholin-4- ylpropyﬁ@Mngigé ni trothien-2- 25yl)sulfonyl)benzamide

EXAMPLE 35A ( oI| I FM % rlrh tf‘ilOE)h S Ifonamldle This EXAMPLE
4 i'§ S y1)-N-(5-
was prepared bjs[ﬁ) |tut|ﬁl§}pg1ﬁ fr?norp holi cy1C (f)r%) Iamlr%ﬁﬁrflor %pl':peramPL 1 {lsn EXAMPLE 1E.
EXAMPLE 35B {[3-(dimethylamino)propyl]amino } -4-nitrothien-2-yhsulfonyl]-2-(11-indol-5-.

4-(4-{12-(4-chlorophenyl)-4,4-dimethylcycidhgibdreinidey 1imethyllpiperazin-1-y1)-2-(1H- '
indol1-5-yloxy)-N-({5-R3-morpholin-4-ylpropyl)amino]-4-nitrothien-2- yl)sulfonyl)benzamide This
EXAMPLE was prepared by substituting E%Efp% B%A for EXAMPLE |IE and EXAMPLE 33H for
EXAMPLE IH in EXAMPLE 11. 1H NMR (4 Briso- -de) 8 11.04 (s, 1H), 9.45 (bs, 11-1), 7.61 (s,
1H), 7.56 (d, 111), 7.3557B3¢ e asning)popsdanisd--nirghigghars £y seiged, 111), 6.61 (dd, 111), 6.34
(t, HI), 6. 16 (d, 1H),12i6Ex1Mri11y “?aa?&eﬁa}ed?ﬂ)s@sa%l(ﬁgQJ(Bi,n%xﬂﬁa(rbﬁmS&1—19}0@5&(1&‘&06H), 2.25 (m, 4H),
2.14 (t, 1), 1.38 (t, 2H), 0.91 (s, 611). EXAMPLE 36 N- [54

(1R)-3-(dir %%?%%ﬁlm[y eny o)methyl]propyl lamino)-4-nitrothien-2- yllsulfonyll -4-

{442-01if|uoromethyebenzylldenelplperldln -1-yl)benzamide 15 EXAMPLE 36A
EXAMPLE 34B

4-(4-{[2-{4d-chlorophenyl)-4.4-dimethylcyclohex-1-en-1-ylimethyl }piperazin- 1-y1)-N-[(5-
{13-{dimethylamino)propyllamino }-4-nitrothien-2-yljsulfonyl]-2-(1 H-indol-5-
i5 vloxy)benzamide
This EXAMPLE was prepared by substituting EXAMPLE 34A for EXAMPLE 1E
and EXAMPLE 33H for EXAMPLE 1H in EXAMPLE 1. 'H NMR (400MHz, DMSO-dg) 8
10.95 (s, 1H), 9.15 (bs, 1H), 7.58 (d, TH), 7.43 (s, 1H), 7.35 - 7.27 (m, 4H}, 7.03(d, 2H),
7.01 (dd, 11D, 6.74 ¢dd, 111}, 6.53 (dd, 1H), 6.31 (1, 1H), 6.15 (d, 1H), 2.94 (m, 6H), 2.72 (s,
20 2I), 2.63 (m, 6H), 2.20 - 2.12 (i, 8H), 1.94 (m, 4H), 1.37 (¢, 2H), 0.91 (s, 6H).

EXAMPLE 35
4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylimethyl } piperazin-1-y1)-2- (13-
indol-5-yloxy) —N;( {3-[{3-morpholin-4-ylpropyl}amino}-4-nitrothien-2-
25 yi}sulfouyhbenzamide

EXAMPLE 35A
5-(3-morpholinopropylamino)-4-nitrothiophene-2-sulfonamide
This EXAMPLE was prepared by substituting 3-(4-morpholino}-1-propylamine for
30 EXAMPLE 1D in EXAMPLE 1E.
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ethyl 4-(4-(2-(trifluoromethyl)benzyl dene)piperidin-l-yObenzoate A suspension of

2-(trifluorometfyl) iphenylphosphonium bromide (prepared according & cedure
described in J%h%%@%ﬁg Perkin Trans. | 1995, 1& 2293-2308) 20(0.73@3&%9#5@% ml,) was

treated with n-butyllithium (724 fiL of a 1.6M solution in hexanes) at 0 C, treated with ethyl
4-(4-oxo-l-piperidinyl)benzoate (prepared according to the procedure described in Synthesis 1981,
606-608, 0.32 g), and gradually warmed to igoaMipérature overnight. The reaction mixture was

partitioned between 1@1@%@@5@@@@@&%@%@9@@@%_N&ﬁ[&h@ﬂ%ﬂg&ﬁg@%@uﬁ(mer was extracted
with ethyl acetate (2x).i[‘1l'£ﬁ 59§c [ 504), filtered, and concentrated.

ombi rganic layers were dried (Mg50¢
The resulting residue was puﬁﬁ’é}g}g?néﬂ&%%%ﬁé 1%%?%§P6‘&r%i%nln8ﬂg‘{iﬂl WHH'T0% ethyl acetate in
hexanes to give the desired product. EXAMPILESBR 30444424
fluorometlyDbenzylidg mx)pipercind prehennsicudsiding TNNSENANPEE wasvimapared by substituting

EXAMPLE 36A 0.i PLE 11- . P
N-115-(1(1R)-3§J(%?n{1§§t@y é%%ﬁlotl q%%yﬁ%#n%é%%%%y‘ﬁ%@%&@% Pothien o CX}If’sulfonyl 1

-4-1412-(triflubtdrhethif)detizplidénelgiperitih-[Lydéndiniide-This EXAMPLE Wadiprepared by
substituting EX&ME ki 368 fer, AP L, 1H) 1851 XA LEd 4INMB(40ANIHZ) RIMSO-d5) 5 9.40

in:2r, 7 (LT BB s PSR T 4Rt al) 0% i, 2ot
), 2.74 {8, 613 2Heh3&L6dh) 09142 B8 211), 2.27 (m, 211), 2.11 (na, 211). | OEXAMPLE 37 4- 4 -[
(41-chloro- L I'-bipheny1-2-yl)methylenelpiperidin-l-yl’) -N- [(1, 1-
dioxidotetrahydrothien-3-ybsulfonyllbenzamidg I9EXAMPLE 37A (4'-chlorobiphenyl-2-yEmethanol
N-{[5-({ (1R)-3~(dimethylamino)- 1-[{phenylthio)methy1Ipropyl } amino)-4-nitrothien-2-
yllsulfonyl}-4-{4-[2-(riflucromethylibenzylidenepiperidin-1-yl jbenzamide
15
_ EXAMPLE 36A
ethyl 4-(4-(2-(triftuoromethyl)benzylidene)piperidin-1-ylibenzoate
A suspension of 2-(triflvoromethylbenzyl triphenylphosphonium bromide (prepared
according to the procedure described in J. Chem. Soc. Perkin Trans. 1 1995, 18, 2293-2308)
20 (0.737 g) in THE (10 ml.) was treated with n-butyllithium (724 uL of 2 1.6M solution in
hexanes) at O °C, treated with ethyl 4-(4-oxo-1-piperidinyl)benzoate (prepared according to
the procedure described in Synthesis 1981, 606-608, (.32 g), and gradually warmed to room
temperature overnight, The reaction mixtare was partitioned between ethyl acetate and
saturated aqueous NH,Cl and the aqueous layer was extracted with ethyl acetate (2x). The
25 combiﬁed organic layers were dried (MgSQy), filtered, and concentrated. The resulting
residue was purified by silica gel chromatography eluting with 10% ethy! acetate in hexanes

to give the desired product.

EXAMPLE 368
30 4-(4-2-(triftuoromethylybenzylidene)piperidin- 1-ylibenzoic acid
This EXAMPLE was prepared by substituting EXAMPLE 36A for EXAMPLE 1G in
EXAMPLE 1H.



A mixture of 24odobenzyl alcohol (11.0 g), 4-chlorophenylbenzeneboronic acid (8.5 g), and
- [LE-bis(dipherylpheshhing)fmocene]dichloropalladium(ll) (800 mg) in Na2¢23,@hbhsqlution, 94 mL)

and dioxane (300 mL) was heated to 80 C for 24 hours. The mixture 20was cooled, the layers were
separated, and the organic layer was condensed. The resulting residue was purified by silica gel
chromatography eluting with 20% ethyl acetate in hexanes to give the desired product. EXAMPLE 37B
252-(bromomethyl)-4'-chlorobiphenyl  TolaXitle36€ EXAMPLE 37A (7.9 g) and LiBr (3.45 g) in

HMI (100 mL) aﬁ\OQM%I@CM@GnE’dﬁﬂmﬂH Kﬂ&@mﬂlm&t@aﬁi@ﬁm@lﬂ&dﬁﬁh&nnour The reaction
was poured into Wat ﬁ%o q] Afiﬁd@%m é(lt%ﬁeb ezézrv gbra ted ; 1gﬂOO mL). The combined

ether layers were was x water, an e gﬁpﬁlagls d Condensed to give 30 the

title compound. EXANVPEE\SFE s éfﬁl?ﬂédi’ﬂ?t‘t!ﬂﬁﬁéﬁﬁg"?ﬁﬂﬂ‘éﬁ%Ff(‘fﬁﬁﬁél}@ﬁ}rﬁﬂ%ﬁhon m bromide
A mixture f E:&AMP;L;E@?BI (05 g)oand, toptsenylphospline (1,3 9) 1, xyeneg{100m,) was heated to

110 C for one gd a e{ dté[o 23‘%%&6‘?,\%%{653%?% %%oqqy\ha%lggdé\é/é%toluene and

vacuum-dried t&"givé die t|

4-(1,4-dioxa- %é%ué@[ﬂ%}éé@:aﬁ@iﬂﬁo@ﬁ%ﬁ@, 511)9{%%%41%%%@01&{& 136.26°4)-215 mmol),
1.,4-dioxa-8-azespiral. 2 kdecane, (8540, 91247 mmal))and potassium carbonate (29.72 g, 215 nunol)
were added to N,Ndimethylacetamide (500 mL) and heated to 100 'V for 16 hours. The solution was
cooled, 10 filtered, added to 2M HO and extracted with 50% ethyl acetate (in hexanes). The organics
were wasHed with water, brine, and dried onwalr&?g sodium sulfate. The solution was concentrated
and purified by flash cehifri¥etirormattdriaiphy! SrybilicaxekwitlrR0%-ethitdtétate (in hexanes)

increasing to 30% ethyl acetatey(iidigxanes)mkaBXAMIRG B4E.athy! 4-(4-oxopiperidin-l-yl)benzoate
EXAMPLE 37D (16.23 g, 55.71 minol) was dissolved in toluene (85 mL), and 1M Ha was added (85

mL). The solution was heated at 95 C for three hours and cooled, 50% ethyl acetate (in hexanes) was
added and the phases were separated. The organic phase was 20 washed with water, then brine, and
dried on anhydrous sodium sulfate. The solwntzras: emoved and the material used without further
purification. EXAMPLE 37F (4'-chlorobiphenyl-2-yl)methanol
A mixture of 2-iodobenzyl aleoho] (11.0 g), 4-chlorophenylbenzeneboronic acid (8.5
g}, and [1,1‘-bis(diphenyiphosphino)fen‘ocenejdichloropaiiadium(ﬂ) {800 mg) mm Na,COs -
{2M sclution, 94 mL) and dioxane (300 mL) was heated to 80 °C for 24 hours. The mixture
20 was cooled, the layers were separated, and the organic layer was condensed. The resulting.
resicdue was purifi_e_§ by silica gel chromatography eluting with 20% ethyl acetate in hexanes

1o give the desired product.

EXAMPLE 37B
25 2-(bromomethyl}-4'-chlorobiphenyl
To a mixture of EXAMPLE 37A (7.9 g) and LiBr (3.45 g) in DMT (100 mL) at 0 °C
was added PBr; (3.77 mL} and the reaction was stirred for I hour. The reaction was pouréd
into water (400 IIiL), and the mixture was extracted with ether (3x 200 mL). The combined
ether layers were washed with 3x water, and brine, dried over Na; S04, and condensed to give

30 the title compound.

EXAMPLE 37C
[(4'-chloro-1,1"-biphenyl-2-ylimethyl triphenyl)phosphonium bromide



ethyl 4-(44(4'-chlorobiplienyl-2-yl)inethylene)piperidin-1-yldienzoate 25Sodium hydride (60% in mineral
oil, 1.617 g, 4Q.4 mmeli was added to dimethylsulfoxide (265 ml,) and hgatad at 86 5 £or 30 minutes.
EXAMPLE 37C was added followed by EXAMPLE 37E while continuing to heat the solution at 80 C.
Heating at 80 C was continued for 45 minutes. The solution was cooled, added to water, and extracted
with diethyl ether three times. The ether extracts were washed with water, then brine, and dried on 30
anhydrous sodium gulfeters Phe soMiidn RS C6 ncemt tztddnalptioprivified- by) flaxticooltifin

ﬁh romat(;gragm/) QRsHligRGE h(VP}itz@ &Q‘Eﬁ;&m}{] %ﬁ@i&@&iﬂwﬂ@m;&ﬁﬂ&)‘ ﬁf@%ﬁ;@gdt%@k%% ethyl a%etate ﬂ n
exanes). EXA PLE 376 4-(4-((4'-chlor en ene)piperidin-1-Abenzoic aci This
i R TS |

EXAMPLE wagBrepare By s e ttating EXanmte XAMPLE 4C in EXAMPLE 4D.

EXAMPLE 3711 4- {4-1(4'-chloro-1,1'-hipheny1-2-yOmethylenelpiperidin-1-y1 -N-1(I 1-
dioxidotetsahydrothien-3-34)sulfonylibenzamidevits EXAMPLE was prepared by substituting

tetrahydrothiophene-3-sulfongp Me 194 dlo}a%lgﬁﬂ%rg%{ %&g@g}{lg% I and EXAMPLE 370 for EXAMPLE
111 in EXAMPLE H. h-I NMR 7.48 &dt 211), 7.42 - 7.33 (n, 4H),

7.31 - 7.23 (in, 211} ByB5 e 5“’%%%3(%5 gAY ﬁ“?%)(lh“ fprg- Beawsnirgl 4 31decara 6540 - 3.06 (in, 4H),
2.30 (M, 611)g.PBEXAMPiE Brdivfd t{ociwad-12 1\-biphemyil w2y RadetinyMeielpiperidin- | - yI |

BB 5o ey RN hen e e o1 EXAMLE 1E Ao EXAMPLE 370
substitu oro e zolplniopnen mide an

for EXAI\j;gLEﬁT—F %ﬂ%‘@ "ﬂ% ‘iﬁ‘%ﬁg‘zf%oﬁﬁ“ﬁﬁéo‘& ’\% Lr(% W 7.90 (s, HI), 7.77
(d. 2H), 7.58 WErE2 el wriay Rege. 2pp dred onaphydrops %?PF)‘“VSQ@WTMT}U‘@QI’%, 2H), 6.13 (s, 1H),
3.42 (in, 2H), @R6r{fcdt}d 262 dSb3Hthh 202800 0hré i) tolrXAMEN sBi3Sel with 20% ethyl
25444-3“-(’*‘&9&8{&%&1 RSV 8, %B&'l&mmﬂ{b LiYllN4(Rschloro-3-methyl-1-

benzothien-2-yOsulfonyll-2-phenoxybenzamid

i5 EXAMPLE 37E
ethyl 4-(4-oxopiperidin- I -yl)benzoate
EXAMPLE 37D (16.23 g, 55.71 mmol) was dissolved in toluene (85 mL), and 1M
HC1 was added (85 mLE). The solution was heated at 95 °C for three hours and cooled. 50%
ethyl acetate (in hexanes) was added and the phases were separated. The organic phase was
20 washed with water, then brine, and dried on anhydrous sodinm sulfate. The solvent was

removed and the material used without further purification.

EXAMPLE 37F
ethyl 4—(4-((4‘-Chlor0bipi}ényf—2nyl)methylene)pipﬂidin»I-yi}benzoate
25 Sodium hydride (60% in mineral oil, 1.617 g, 40.4 mmol} was added to
dimethylsulfoxide (265 mL) and heated at 8) °C for 30 minutes. EXAMPLE 37C was added
followed by EXAMPLE 37FE while continuing to heat the solution at 80 °C. Heating at 80 °C
was continued for 45 minutes. The solution was cooled, added to water, and extracted with
diethyl ether three times. The ether extracts were washed with water, then brine, and dried on
30 anhydrous sodium sulfaie. The soluiion was concentrated and purified by flash column
chromatography on silica gel with 10% ethyl acetate (in hexanes) increasing to 20% ethy!

acetate (in hexanes).
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EXAMPLE 39A ethyl 4-fluoro-2-phenoxybenzoate 30This EXAMPLE was prepared by substituting

phenol for 5- oxyindole in EXAMPLE 33A. EXAMPLE 39B 4'-ch|orop&b§§%}€ﬁg{ gaaldehyde
2-bromobenzaldehyde (25.05 nth, 40.0 g, 216 mmol) was added to toluene m ]()ﬂz;md degassed

and flushed with nitrogen. 4-chlorophenylboronic acid (43.9 g, 281 minol), 5 degassed 2M sodium
carbonate (757 mL, 1513 mmol), and tetrakis(triphenylphosphine)palladium(0) (5.00 g, 4.32 mmol)
were added. The mixture was refluxed for 2IEhdig; 806led, and the phases were separated. The

organic layer was extragtad withiZMsadium earkenate;Anddhe: agueous layer was back extracted
with ethyl ether. Th@horgmlelplofgtions were com l[le(tj, dﬁﬁ%ﬁ%ﬁﬂ‘%%ﬁapg an ydrous sodium 10
sulfate. The solution Was concéﬁ?r%stgff%aﬁeg urinec Lb‘illgf ash coltimn croma ograp ymon silica gel with
3% ethyl acetiteiii’HexAnes) increasing to 10% ethyl acetate (in hexanes). EXAMPLE 39C ten-butyl
44(4'-chlosobipheny1-2-34)rnethyl)piperaz ne-I-carboxylate 15 This EXAMPLE was prepared by
substituting EXAMPLE 39B for EXAMPLE 7A-aRfhly (tgft-butoxycarbonyl)piperazine for
methylisopropylamine in EXAMPLE 7B. EXAMPLE 39D 1-((4'-chlorobipheny1-2-yl)methyl)piperazine

20This EXAMPLE was'preardtl By sUBStihg EXARSEEP S5e it EXAMPLE 33E in EXAMPLE 33E.
EXAMPLE 39E ethyl 4-(4-((4'-clitoidbipynksydhyBivisthiid) pifrerazindd -y 1)-2-phenoxybenzoate 25This
EXAMPLE was prepaseck By subsHuiog £ XAMBYE.BIALR AR 33A12AghARD for EXAMPLE
33Fin EMMEII'EEC%{?L% for EXAMPLE 1E and EXAMPLE 37G for EXAMPLE 1H in EXAMPLE 11.

1H NMR (400MHz, DMSO-dg) 6 7.79 (d, 2H), 7.48 (dt, 2H), 7.42 —7.33 (m, 4H), 7.31 —

7.23 (m, 2H), 6.85 (d, 2H), 6.13 (s, 1H), 4.33 (m, 1H), 3.35 — 3.22 (m, 4H), 3.20 — 3.06 (m,

4H), 2.30 (m, 6H).

15 EXAMPLE 38
4-{4-[{(4'-chloro-1,1"-biphenyl-2-yl)methylene |piperidin- 1-yi}-N-[{5-chloro-3-methyl-1-
benzothien-2-ylsulfonyl]benzamide
This EXAMPLE was prepared by substituting S-chlore-3-methylbenzof[blthiophene-
Z2-sulfonamide for EXAMPLE 1E and EXAMPLE 37G for EXAMPLE 1H in EXAMPLE 1L
20 HNMR (400MHz, DMSO-dg) 8 8.09 (d, 111), 7.90 (s, 1HD), 7.77 (4, 2H), 7.58 - 7.52 (m,
2H), 7.47 (dt, 2H), 7.41 - 7.33 (m, 4H), 7.28 (m, 1H), 6.91 (4, ZH), 6.13 (s, 1}, 3.42 {m,
ZH), 3.26 (m, 2H), 2.62 (s, 3H), 2.28 (m, 4H).

FEXAMPLE 39
25 4-{4-[(4'-chloro-1,1"-biphenyl-2-yl)methyl]piperazin-1-y1}-N-[(5-chloro-3-methyl-1-
: benzothien-2-yhsulfonyll-2-phenoxybenzamide

EXAMPLE 39A
ethyl 4-fluoro-2-phenoxybenzoate
30 This EXAMPLE was prepared by substituting phenol for 3-hydroxyindole in
EXAMPLE 33A.



EXAMPLE 39E 4-(4((4'-chlorobiphenyl-2-yemethyl)piperazin-1-y1)-2-phenoxybenzoic acid 30This
EXAMPLE waspisRasss Py substituting EXAMPLE 39E for EXAMPLE L& ixGXAMPLE lli. EXAMPLE
390 4- { 4- [(4'-chloro-1,1'-bipheny1-2-yflinethyl]piperazin- 1-y1 -N-E(5-chloro-3-methyl-1-
benzothien-2-yl)sulfonyl]-2-phenoxybenzamide This EXAMPLE was prepared by substituting
5-chloro-3-methylbenzo[b]thiophenc- 5 2-sulfonamide for EXAMPLE 1E and EXAMPLE 39F for
EXAMPLE 11-1 in EXAMPLE II. jH NMR (4BBMEELHEFRASO-d6) 88.06 (d, 1H), 7.98 (d, 111), 7.60 -
7.34 (m, 9H), 7.27 - 7.18 (m, 3H), 6.9 {hobbbhcoy83 {apabthyGe75 (dd, 111), 6.36 (d, IH), 3.48 (m, 2H),

3.16 (bs, 4H), 2.54 %%ﬂ%%ojf)d[lﬁ %%lé%%g’(% I%B,%'S‘ME) L m%fc}:l) was added to toluene {550 mL)

2-(3-chlorophenoxy)-4-(4-1 lorop enyl)-'4,g4- imethylcyclohex-1-en-I-
ylimethylipipetaizpeassyd pd festodomiietifmggno Aiaoeerisaps ididihoe yRsmrshylibenzamide
15EXAMBLE &é@Asetiiyl @ {B:chidrophafitiy)-dtfilionnbénasate  Ethyl 2,4-difluorobenzoate (6.0 g),
K3PO4 (7.5 q).and Rishiiorhenal ik &lwere stived at LG iR diginen2aikd L 24 hours. The

mixture was c_ooleqi ?n% ggured into detqﬁﬁtrl. The solution was dw%fhed thrﬁe times with 1M NaOH
solution, and FAtE BHRE> ARG 0Ca &l FHE BRTtOR WAL THEH cORCRirAled “THE concentrate was
chromatographeeiohvsiicgelivsaoosiethyl heetiterndraness EXopt e a0Bthethy
4,4-dimethyl = {triftuosemethyisuionoxyeyelphext bienesrrheytateRdbloauspension of

hexane-\{lv(? Shseu%al}‘la?‘l:lllﬁels&gacjr? vgzig Q(!%ngm %H(? p(lzggd%}lygﬁ@olumn chromatography on

silica gei with 3% ethyl acetate (in hexanes) increasing to 10% ethy! acetate (in hexanes).

EXAMPLE 39C
tert-butyl 4-((4'-chlorobiphenyl-2-ylimethyljpiperazine-1-carboxylate
15 This EXAMPLE was prepared by substituting EXAMPLE 398 for EXAMPLE 7A and 1-
{terc-bufoxycax’bony})piperazine for methylisopropylamine in EXAMPLE 7B.

EXAMPLE 39D
1-((4'-chlorobiphenyl-2-ylymethylypiperazine
20 This EXAMPLE was prepared by substituting EXAMPLE 39C for EXAMPLE 33E
in EXAMPLE 33F.

EXAMPLE 39E
ethyl 4-(4-((4'-chlorobiphenyl-2-y)methyl)piperazin- 1-y1)-Z-phenoxybenzoate
25 This EXAMPLE was prepared by substituting EXAMPLE 39A for EXAMPLE 33A
and 39D for EXAMPLE 33F in EXAMPLE 33G.

EXAMPLE 39F
4-(4-{(4'-chlorobiphenyl-2-yDmethyl)piperazin-1-yI)-2-phenoxybenzoic acid
30 This EXAMPLE was prepared by substituting EXAMPLE 39E for EXAMPLE 1G in
EXAMPLE 1H. |
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added 5,5-dimethy1-2-methoxycarbonylcyclohexanone (38.5 g) dropwisc at OC. After stirring for 30
minutes, the %gg@m&gmbd to -78C and u-ifluoroacetic anhydride (%gmjs%(woa% géjed The

mixture was warmed to room temperature and stirred for 24 hours. The extract was washed with brine,
dried and concentrated. 30 EXAMPLE 40C
methy12-(4-chlorophenyl)-4,4-dimethylcyclohex-1-enecarboxylate EXAMPLE 40B (62.159),
4-chlorophenylboronic acid (32.24 g), CsF (BA giytabic 3&trakis(triphenylphosphine)palladium(0) (2g) in

2:1 dImethoxyethar@@[/(m@ﬁmgl@|;(@Q@Jﬁyl+)2\/y§{fcghﬁﬂ;$§lr§9n799}fw R4 Qs hhg mixture was
concentrated. Ether was added and the tu 2 Wi% fi tered and concentrated 5 EXAMPLE 401)

(2-(4-chloropheny1)-4,4- dmethyﬁﬁ%’d ex'- SENIREHRRBI P& Y hixture of LIBIL4 (13g), EXAMPLE

40C (53.8 g) and etleif (3@MrIL witatisared PZ@W‘?H}LWGQ ‘acided-stovwiybynsylitiierithe mixture was
stirred at mon tsenmafatura for24r10 howks Ekheamixtase fsasxauenched witx INMNG iwith ice cooling.

The mixture w% &thh watera (;]da?& %gteg&byggt eh%i’)x] %6)0@1 %{f&%éﬂ ct Yyere dried, and

concentrated cen rate was chromatograph ca gel wit Y% €eth acetate/hexanes
EXAMPLE 40B.15tB - Qﬁdtylﬂnéﬂctdcﬁtbréﬁﬁéqﬁyl)mﬁtﬁdﬂdftéﬁﬂ]))/lb%[@héﬂéﬁény(bﬁwéﬂnprlperazme 1-
earboxylate 2 Mesytighlaside, Gfip mL) was added via syringe to EXAMPLE 40D (29.3 g) and
triethylamine (30 mL) in CHICI2 (500 mla) at OC, and the mixture was stirred for 1 minute.
N-t-butoxycarbonylpiperazine (25 g) was added and the mixture was stirred at room 70 temperature
for 24 hollts. The suspension was washed with'Bfiffe’ ditied, and concentrated. The concentrate was
chromatographed on@ilisargeioniily) L0-20%6 (étthbagetate/hexanasyIEXAMPR -En40E

1-((2-(4-chloropheny )4yl citpatbiyiongs 3. e MM e MDRIRRSAZNSG, vrimidin-2-

~ yhsulfonyllbenzamide

15 EXAMPLE 40A
ethyl 2-(3-chlorophenoxyv)-4-fluorobenzoate
Ethyl 2,4-diflucrobenzoate (6.0 g), KsPO, (7.5 g and 3-chlorophenol (4.1 g} were
stirred at 110°C in diglyme (25 mb) for 24 hours. The mixture was cooled and poured into
ether. The solution was washed three times with 1M NaQH solution, and with brine, and
20 dried. The solution was then concentrated, The concentrate was chromai;egrabhed on silica

gel with 10% ethyl acetate/hexanes.

EXAMPLE 408
methy} 4,4-dimethyl-2-(tfluoromethylsulfonyloxyieyclohex-1-enecarboxylate
25 To a suspension of hexane-washed Nall (17 g) in dichloromethane (700 ml.) was
added 5,5-dimethyl-2-methoxycarbonylcyclohexanone (38.5 g) dropwise at 0°C. After
stirring for 30 minutes, the mixture was cooled to ~78°C and trifluoroacetic anhydride (40
mL) was added. The mixtare was warmed to room temperature and stirred for 24 hours. The
extract was washed with brine, dried and concentrated.
30
EXAMPLE 40C
methyl 2-(4-chlorophenyl}-4,4-dimethylcyclohex-1-enecarboxylate
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25 EXAMPLE 40E (3.0 g) and triethylsilane (1 mL) were stirred in dichloromethane (30 nth) and
trifluoroacetic 99, )(]%@sgy ,) for 2 hours. The mixture was concentrated, t %qq and
concentrated aga?zn XAMPLE 400 30ethyl ? ER,JQ/O‘E Q%r
2-(3-chlorophenoxy)-44442-(4-chlorophenyl)-4,4-dimethylcyclohex-1- '
enyl)methyppiperazin-1-31)benzoate = EXAMPLE 40A (1.2 g), EXAMPLE 40F (1.4 g), and HK2PO4
(0.9 g) were stirred EXBMISO {28r(¥2)1 8¢ )1 30ofopiRdyliounsc Ihe(Aliriure avBssdititad with ethyl acetate,

washed thfe%ﬂm&%ﬂﬂt&y}ﬁ%&%ﬂ%*@%w%ﬁ%% driethandconcentiated 1de lrﬁgncentrate was
chromatographed on s%hcggq,g z)£f|>th ZO%fh r\l/miacetate/hexanes EXAMPLE 4011

52-(3-chloropHeRoxy 4" “chiorsp U HQiTRETIRG gL s added, and the

enyl)methyDp?pétra%w%ﬁe(h@de(a@raﬂdtedEXAMPLE 40G (400 mg) was stirred in 12 mL 5:1
dioxane/2/ LiOI1 at 90C for 7 hours. The solution was cooled and concentrated. Water was added,
and the pH was adjusted to 4 with 1M HCI, apd gxiragted with ethyl acetate. The extract was washed
with brine, dried 10(Na2804) and concentrated. EXAMPLE 401 5,7-dim e thyl- [1,2,4] triazo lo[1,5- a ]
pyrim d ine s ulf onamide 57 bfmmPTilyﬁmW‘%"%ﬁfwaﬁ%hﬁl@uIfonyl chloride (2.9 g,

prepared by iS the fethogwat ERIK2IBZHARXXDIPIMaEIEi sScheg duithe Tt 4000l Jpesiooted to OC,

concentrated, @nghi kLkies A (4 Qi Ihareastionwasstiredhsqid.fortaminutes, then at
room ten?cp I}éjre r 30 minutes. Thgﬁld‘p“ﬁ] Tl?&t sdec nte and the soli s artitioned between

water an ﬁ/lsoep%xﬁt)]/ Fa co‘ﬁ%’"‘Pi € aqueous a‘i/oeor s xtracted BiitE Hore with CHCI3/

" isopropyl alcotitt {3) drf‘rf“é*h”é\#?d?ﬁé@%@&ﬁ%l}&Qeﬁe\N@félzd"dﬂéd@MS@ﬂ%?w concentrated.

EXAMPLE 40bhe concentrate was chromatographed on silica gel with 0-30% ethyl] acetate/hexanes.
2-(3-chlorophenoxy)-4-(4-{12-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-lylimethylipiperazin-1-y1)-N
-R5,7-dimethyl0 ,2,41triazolo0 25yDsulfonyllbenzamide EXAMPLE 4011 (170 mg), EXAMPLE 401
(68 mg), 1-ethyl-3-(3- (d|methylammo)propy?t“)%%f’%de hydrochloride (113 mg), and
4-dimethidaminopsatitine 472 hinerbestilrdd HCHZOLI RIS k) ion@dyhpinesizftdr concentration and
redissolving the mixture in DMSO/methanol, pyfificatien was done by preperative HPLC using a C18

30 column, 250 x 5 m J{ dg t|n wit adlent %%é_gg N VS, 0.1% TEA in water.

The resultant salt was ?2%:3 ra égﬁ beL ar fgtiio(r%lﬁgif)e}irv\? ewg and Lﬁ)adted NaHCO3.NMR

(500 MHz, DNVSthydsy % #382td ﬂlfi@;f‘ i 802 at) Cyapgthe mintwye Waistw for 1 minute.
N-t-butoxycarbonylpiperazine (25 g) was added and the mixture was stirred at room

20 temperature for 24 hours. The suspension was washed with brine, dried, and concentrated.

The concentrate was chromatographed on silica gel with 10-20% ethyl acetate/hexanes.

EXAMPLE 40F
1-(¢€2-(4-chlorophenyl)-4,4-dimethyicyclohex-1-enyl)methyl)piperazine
25 EXAMPLE 40F (3.0 g) and triethylsilane (I mL) were stirred in dichloromethane (30
mL) and trifluoroacetic acid (30 mL) for 2 hours. The mixture was concentrated, taken up in

ether and concentrated again.

EXAMPLE 40G
30 ethyl 2-(3-chlorophenoxy)-4-( 4~((2—(4—chlor0pheny1)-4 4-dimethyleyclohex-1-
enyl)methyl)piperazin-1-yhbenzoate
EXAMPLE 40A (1.2 g), EXAMPLE 40F (1.4 g), and HK,PO4 (0.9 g) were stitred in
DMSQ (2 ml) at 130°C for 24 hours. The migtore was diluted with ethyl acetate, washed
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IH), 7.08 (d, 2H), 6.87 (d, 1.11), 6.76 (dd, 114), 6.43 (s, 1H), 6.42 (d, 111), 6.36 (s, 1H), 3.13 WO
2010/083442R( TIHS2Q10/021245 (br s, 411), 2.80 (hr s, 211), 2.68 (S, 3di)12525ht52432-25 (fir s, 411),
2.19 (hrm, 2H), 1.98 (s, 214), 1.40 (t, 211), 0.93 (s, 6H). EXAMPLE 41 54-(4-
[2-(4-chloropheny1)-4,4-dimethykyclohex-1-en- 1 -yljmethyl Thiperazin- 1 -y1)-N1(5,7- dimethyl
[1,2,4]tri azoloil ,5-Mpyrimidin-2-yl)sulfony11-2[(6-fluoro-1H-indol-5- yBoxylbenzamide EXAMPLE 41A
10ethyl 4-fluotioeR {@<f dkowbiEet- mdbtbwilokybanzdael concirigdE XAMPrdENyas prepared by
substituting 6-4lukamrhyREdxdindole (Rreparadhby.tha:methad of W002/12227) for 3-chlorophenol in
EXAMPLE 40A. EXAMPLE 41B 15ethyl
4-(44(2-(4-chlorophenyl)-4,4-climethylcyclohex-1-enyEmethyl)piperazin- 1 -y1)-2-(6-
fluoro-IH-indo1-5-yloxy)benzoate  This ERANPLE HHs prepared by substituting EXAMPLE 41A for

EXAMPLE 40A in EXANRLior¢B8n 2O EXAMBIE I Gphenyl)-4,4-dimethylcyclohex- 1-

4-(44(2-(4-chloropheny1)-4,4-dim ﬁg&ggm&;ﬁnypmgpgggég}erazm -1-y1)-2-(6-fluoro-
114-indol-5-yloxy)benzoic acid PLE was prepared by substituting EXAMPLE 41B for

EXAMPLE 40G in g.%&ME{LFEigf% ﬁpi)ﬁ) was stitred in 12 mL 5:1 dioxane/2M LiOH at 90 C or 7

hours. The solution was cooled and concentrated. Water was added, and the pH was adjusted
to 4 with 1M HCL and extracted with ethyl acetate. The extract was washed with brine, dried

16 (NaxSOy), and concentrated.

EXAMPLE 401
3,7-dimethyl-[1,2,4]triazolo[1,5-a]pyrimidine-2-sulfonamide
5,7-Dimethyl-[1,2 4}triazolo]1,5-alpyrimidine-2-sulfony] chloride (2.9 g, prepared by
15  the method of EP142152(A2,A3)) was dissolved in THF (40 mL), cooled to Q°C, _

concentrated, and NH,OH was added (4.0 mlL). The reaction was stirred cold for 10 minutes,

.then at room temperature for 30 minutes. The supernatant was decanted and the solids

partitioned between water and CHCly/isopropyl aleohol (3/1). The agqueous layer was

extracted twice more with CHCls/ isopropy! alcohol (3/1). The combined organic layers were

20 dried (Na:SO,), and concenirated,

EXAMPLE 40J
2-(3-chlorophenoxy)-4-(4-{[2«(4-chlorophenyl)-4.4-dimethylcyclohex-1-en-1-
yljmethyl}piperazin-1-yI}-N-[(5,7-dimethylf1,2,4Jtriazolo[1,5-a]pyrimidin-2-
25 yhsulfonylfbenzamide
EXAMPLE 40H (170 mg), EXAMPLE 401 (68 mg), 1-ethyl-3-(3-
(dimethylamino)propyl)-carbodiimide hydrochloride (113 mg), and 4-dimethylaminopyridine
(72 mgy were stirred in CH,Clp {3 mb.) for 24 hours. After concentration and redissolving the
mixture in DMSO/methanol, purification was done by preperative HPL(C wsing a C18
30 column, 250 x 50 mm, 10, and eluting with a gradient of 20-100% CH;CN vs, 4.1% TFA in
water. The resultant salt was neuvtralized by partitioning between CH,Cl, and saturated
NalHCOs. 'H NMR (500 Miz, DMSO-de) § 7.82 (d, 1H), 7.38 (d, 21D), 7.20 (s, 11D, 7.13 (dd,
1H), 7.08 (d, 2, 6.87 {d, 1), 6.76 (dd, 1H), 6.43 (s, 1H), 6.42 {4, 1}), 6.36 (s, 11), 3.13
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EXAMPLE 41D

444-1[244-chigropheny )-4,4-dimethylcyclohex-1-en-| yl]methyl}piperazy&%{}é]zalm
dimethyll1,2, 41U|azoI0|I 5-alpyrimidin-2-yOsulfonyl)-2-[(6-fluoro-111-indol-5- y1)oxy enzamlde 30This

EXAMPLE was prepared by substituting EXAMPLE 41C for EXAMPLE 4011 in EXAMPLE 40J. 11l
NMR (500 MHz, DMS0-4:15) 8 11.07 (s, 111), 7.78 (d, Ill), 7.36 (d, 214), 7.30 (m, 114), 7.24 (d, 114),
7.20 (s, 1H), ™08 4d). 3HY,(Br 82U ;. 48H), BIBC-£8,(113)).6.05 ({ss. #H),22.981(br. SHAMPIZ:75 (br s, 2H).
2.68 (s, 3H), 21591(s0 @H1 222 alresyy41-1), 2.17 (hr m, 2H), 1.95 (s, 2H), 1.40 (t, 2H), 0.93 (s, 611).
EXAMPLE 42
54-(4-{[2-(4-chloropheny1)-4,4-dimethykyclohex-1-en-1-yHmethyllpiperazin-1-y1)-2-[(6,7-
difluom-Ifi-indol-5-yBoxy]-N-[(5,7-dimethy|[1 2X4R4BEFS [ 1, 5-a]pyrimidin-2- ylisulfonyllbenzamide
EXAMPLE 42A-10gthyl iéeghdifiparodidddnuodicheyloxy) iy finetghenzeate 1-v))-Mig EXAMPLE was

prepared by substi oL -B- I eq metl af W002/12227) for
3-chlorophenol in &&AM}I@LEQA{)&#AQE K g{_E 4§g91 ﬂ%ﬁgﬁj@fﬁg[w%ﬂ%{nﬂg]%

4444(2-(4-chlorophenyl)-4,4- d|methylcyclc?ﬂ)&yi-%fﬁf‘/ﬁm%thylmperazm 1-y1)-2-(6,7-
difluoro-11-1-indol-5-yloxy)benzoate This EXAMPLE was prepared by substituting EXAMPLE 42A
for EXAMPLE 40A in EXAMPLE 400. 20EXAMRLE 142G,

4-(44(2-(gchlorophenyL)-4 4 gimeiyicy oA ARYAREIRIRSIRAI 1y 1)-2-6.7-
This EXAMPLE was prepared by substituting 6-fluoro-5-hydroxyindole (prepared by
the method of WO02/12227) for 3-chlorophenol in EXAMPLE 40A.

EXAMPLE 41B
15 ethyl 4-(4-{(2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-enylimethylipiperazin-1-y1)-2-(6-
fAuoro-1H-indol-5-yloxy)benzoate
This EXAMPLE was prepared by substituting EXAMPLE 41A for EXAMPLE 40A
in EXAMPLE 40G.

20 EXAMPLE 41C
4-(4-{(2-(4-chlorophenyl)-4,4-dimethylcyclohex- 1 -enyDmethyDpiperazin-1-y1)-2-(6-fluoro-
1H-indol-5-yloxy)benzoic acid
This EXAMPLE was prepared by substituting EXAMPLE 41B for EXAMPLE 40G

_ in EXAMPLE 401.
25
EXAMPLE 411y
4-(4-{[2-(4-chlorophenyl)-4,4-dimethyleycichex-1-en-T-yljmethy! ipiperazin-1-y1)-N-{(5,7-
dimethyl]1,2,4}triazolo| 1,5-alpyrimudin-2-yl)sulfonyl}-2-{(6-fluoro- 1 H-indol-5-
vhoxylbenzamide
30 This EXAMPLE was prepared by substituting EXAMPLE 41C for EXAMPLE 40H

in EXAMPLE 407. 'H NMR (500 MIIz, DMSO-ds) 8 11.07 (s, 1H), 7.78 (d, 1H), 7.36 (d,
2H), 7.30 (m, 1H), 7.24 (d, TH), 7.20 (s, 1H), 7.08 (d, 3H), 6.59 (dd, 1H), 6.30 (s, 1H), 6.05
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difluoro-1H-indol-5-yloxy)benzoic acid This EXAMPLE was prepared by substituting EXAMPLE
42E for EXAMPLE AQQIN,EXAMPLE 4011. 25 EXAMPLE 42D 4-(4-  prconsoion s s
[2-(4-chlorophenyl)-4,4- dlmethylcyclohex 1-en-l-yllmethyllpiperazin-l-y1)-24(6,7- difluoro- |
11-indo1-5-yBoxyLN-1(5,7-dimethyl[1,2,4]triazoloil, 5-alpyrimidin-2- yl)sulfonyllbenzamide 30This
EXAMPLE was prepared by substituting EXAMPLE 42C for EXAMPLE 4011 in EXAMPLE 401. I1I-1
NMR (500 MKz !DMSOM6) 81158 (b <1 24), 7680 (SHARJP Ts334(d2-22 ()5, AR A $7 Lk 1d), 7.17 (s, 111),
7.03 (d, 21-1)%19, A0 4ds, 2H), 646 (8¢, Hidz 6. 3p(m, 11-1), 6.19 (s, 111), 3.00 (hr s, 411), 2.71 (br s,
211), 2.68 (s, 3H). 2.59 (s, 311), 2.20 (hr s, 411), 2.17 (hr 211), 1.95 (s. 211), 1.39 (t, 21-1), 0.93 (s,
611). EXAMPLE 43 5tert-butyl (2S)-2-{ [(5- [4-(4-1[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-I-
yllnethyl }piperazin-l-y1)-2-(1H-pyrrolo[2,34 1p¥iHdB ¥loxy)benzoyllsulfamoyl}-4- methyl- 1,3-thi
azol-2-yBaxylmethyb monphoiaed-cahaxyiiatel E6AMRL E#3&hy! | piperazin-1-y1)-2-[(6,7-

105-bromo-1-(triisqpaapulSHy hirh e Trpyy 9&9&% PRV [1@4]ma18<%1r9% GuRin2-
5-bromo-111-pyrrolo[2,3-b]pyridine (15 %) In tetrahydrofuran 25 was added 1M lithium

hexatnethyldisilazide in tetrahydrofuran (86°"HCJY AR 2R°10 minutes, TIPS-C1
(triisopropylchlorosilane ) (18.2 ml,) was added. The mixture was stirred at room temperature for 24
hours. The reaction was diluted with ether, agd tha regulting solution 15was washed twice with water.

The extragts were dried (Na%hSpA A i (f)%(-ﬁ m%olng E aBtgch cru%i product was

chromatographed on silica geF'W|t cetate anes. E 43B
This EXAMPLE was prepdred by substitating 6,7-difluoro-5-hydroxyindole (prepared

by the method of W({}2/12227) for 3-chlorophenol in EXAMPLE 40A.

FXAMPLE 42B
15 ethyl 4-(4-((2-(4-chlorophenyl)-4,4-dimethyleyclohex-1-envDmethylpiperazin-1-yD)-2-(6,7-
difluoro-1H-indol-5-yloxy)henzoate
This EXAMPLE was prepared by substituting EXAMPLE 42A for EXAMPLE 40A
in EXAMPLE 40G.

20 EXAMPLE 42C
4-(4-((2-(4-chlorophenyl)-4,4-dimethylcyclobex- [ -enyDmethylpiperazin-1-y1)-2-(6,7-
diflugro-1H-indol-5-yloxy)benzoic acid
 This EXAMPLE was prepared by substituting EXAMPLE 42B for EXAMPLE 40G
in EXAMPLE 40H. R

EXAMPLE 42D
4-(4-{[2-(4-chlorophenyl}-4 4-dimethyicyclohex-1-en-1-yljmethyl jpiperazin. 1-y1-2-[(6,7-
difluoro-1H-indol-5-ylyoxy]-N-{(5,7-dimethyl{1,2,4]triazolo[ 1, 5-a]pyrimidin-2-
yhisuifonyljbenzamide
30 This EXAMPLE was prepared by substituting EXAMPLE 42C for EXAMPLE 40H
in EXAMPLE 407, 'H NMR (500 M1z, DMSO-ds) § 11.58 (s, 11I), 7.80 (d, 11D), 7.33 (d,
2H), 7.31 (s, TH), 7.17 (s, 1H), 7.03 (d, 2H), 6.70 (d, 1H), 6.65 {dd, 1H), 6.35 (m, 1H), 6.19
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1 -(tri i sopropylsilyl)-1H-pyrrolo[2,3 -b]pyri din-5-0l To a mixture of EXAMPLE 43A (24.3 g) in

tetrahydrofurag £500Q pal),at -78 C was added 2.5 M n-butyllithium (30.3 ﬂgt})ué{,t]%yo%mnutes,
trimethylborate (11.5 mL) was added, and the mixture was allowed to warm to room temperature over

1 hour. The reaction was poured into water, extracted thee times with ethyl acetate, and the combined
extracts were washed with brine and concentrated. The crude product vvas taken up in
tetrahydrofurdn 25)(200(nk.)4a0 P2 C1 @nd 2N 4cidiéod8)INaDI [ {6BImL.}ubiss abdtietl | Tatlowed by 30%
aqueous 1-1262 (8s43.mb), andtherselytianamas stirred for 1 hour. Na2S203 (10 g) was added, and
the p1-1 was adjusted to 4-5 with concentrated I-ICI and solid Nali2PO4. The solution was extracted
twice with ethyl acetate, and the combined extracts were washed with brine, dried (Na2S04), filtered,
and concentrated. The crude product was cHfofHdtddraphed on silica gel 30with 5-25% ethyl
acetate/hexanes. EXAMRIESABGmathid- I d-nyrspied? 3+ playriaimSyimsy)r4-fluorobenzoate A

mixure of EXANRLE 495,55 0). el 2 i 1uernRengRale. 050, AN IS3804 (0.520) in

diglyme (40 mL) at was stirfed foro ours. The reaction was cooled, diluted with ether (600
mL), and washed twice withi‘Whtet; JAE orine S Htr CsHesmpatan TR EIHE product was
chromatographed on silica gel with 2-50% ethyl 5acetate/hexanes. EXAMPLE 43D methyl

2-(1H-pyrrolo12,3-blpyridin-5-yloxy)-4-(44(2=(4ahiarapheny1)-4.4-
dimethyl cIohex-l—enybme(}Jj%B iperazin-Eybbenzoate 10A mixture.of EXAMPLE 43C (L55 g),
EXAMPLE 33F (2.42 g), and | §ﬁ?§ ?ffl?ﬁ‘}@ﬁgiﬁ%qmﬁeﬂ{ﬁ%%@ﬁ?f fnL) at 135C was stirred for 24
hours. The reaction’\Wa§E§6ted Schiotesa Wity et {200 iy, (Ahd sy BshEdhIde eS8 with 1M NaOH,
and brine, anchcongedatiaitesl [kenchdtenpiethichvies iclranydtoyrapitechop siliaacged with 10-50% ethyl
acetate/ hexa@ﬁﬁut@éﬁwaﬁﬁ)ﬁichlc}msﬂaﬁe 3 (18.2 ml) was added. The mixture was stirred at
2-(1H-pyrro|of2,3-b|pyrld|n-5-yloxg/)-4-(?4(2-(4,—chloropheny1 -4,4-d etht}/lcyclohex-l-‘

room iemperature for 24 Rours. The reaction was diluted with ether, and the 7esuiting solution

15 was washed twice with water. The extracts were dried (Na;804), [iltered, and concentrated.

The crude product was chromatographed on silica gel with 10% ethyl acetate/hexanes.

EXAMPLE 43B
1-{triisopropylsilyly-1H-pyrrolo{2,3-blpyridin-5-0l

20 To a mixmre of EXAMPLE 43A (24.3 ¢) in tetrahydrofuran (500 mL) at -78 °C was
added 2.5 M p-butylithivim (30.3 mL). After 2 minutes, trimethylborare (11.5 mL) was
added, and the mi‘xt.ure: was allowed to warm to room ﬁamperature over 1 hour. The reaction
was poured into waler, extracted thee times with ethyl acetate, and the combined extracts
were washed with brine and concentraied. The crude product was taken up in tetrahydrofuran

25 (200 mL) at 0 °C, and 1M aqueous NaOH (69 mL} was added, followed by 3(1% aqueous
Ha(h (8.43 mL)}, and the solution was stirred for 1 hour. Na,S; 03 (10 g) was added, and the
pH was adjusted to 4-5 with concentrated HC! and solid Nall,P(,. The solution was
extracted twice with ethy] acetate, and the combined extracts were washed with brine, dried
(Na280.), filtered, and concentrated. The crude product was chromatographed on silica gel

30 with 5-25% ethyl acetate/hex anes.

EXAMPLE 43C
methyl 2-(1H-pyrrolo]2,3-blpyridin-5-yloxy)-4-fluorobenzoate
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enyl)methybpiperazin-I -ybbenzoic acid EXAMPLE 43D (200 mg) in dioxane (10 mL) and 1M aqueous

NaOH (6 ml) gt 59, 70&Mas stirred for 24 hours. The reaction was COO'%@T%Qﬁg,&91ﬂ§H2P04
solution, and extracted three times with ethyl acetate. The combined extracts were washed with brine,

and concentrated to give the pure product EXAMPLE 43F 2-chloro-4-methylthiazole-5-sulfonamide

A solution of 2-chloro-4-methylthiazole-5-sulfonyl chloride (1.0 g) in isopropyl alcohol (10 mL) was
cooled with an ice-bathxTieen FarmMid AT d i xide 22800 Howben addad SiawhndT he resulting
solution was 3{@@9@@@@9%@%@(@@@%@1qgemigmumefc§qwﬂaﬁqwl'c1§ %&Q@M@ted, the residue was

mixed with Wateti 99{“@% 1':]1d xtr %%S}\Qa%ﬁgyl aceta# 2x20 crude product was

purified on a sifica ¢ gelc t\fmn e ut “acetate é"s{a%”e LE 436 (8)-(01-butyl

24(4-me y1- 59§mﬁaﬁf€ﬂtﬁiﬁzaldzlym&y9m s&rﬁﬁﬁﬁmpé@aswbwhfém ”—S%ealféolution of (S)-tert-butyl
2-(hydroxymeitydyenerpieline-4-carboxylate (123 mg) in anhydrous tetrahydrofuran (5 mL) was added
sodium hydride (60% dispersion with mineral oil, 94 mg). The mixture was stirred at room temperature
for 30 minutes, followed by addition of EXAMPLE 43F (100 mg). The mixture was stirred at room
temperature 5overnight. The reaction was q%ﬁ ith water (15 mL) and extracted with ethyl
acetate. The crude produict-WHspurifiec dipaidiicaytyel cdlidntd-chetitgopithy5096-ethyl acetate in

hexane to give the title COmm@g;c@%@ﬂﬂLeﬁyﬁ%aaylﬁtﬁéﬁggﬁﬂyjyﬁmlggéE5-1[4-(4-

i2-(4- chI phenyl) 4 4- dlm%l]h:-% )Bg‘&l

|p|pera2|n I -y1)-2411- hxilurrr% ot §WE£%§C1% I%xy enzoyf SSS| %1#12 aﬁdm(é?%) ‘1(1 A2

1,3-thiazol-2- ﬁb&@fﬁ‘i@ﬂﬁﬂ}@ﬁé&é%ﬂﬁé%@érﬁmlﬁé@@d f‘”?ﬁi@‘é‘ﬁaﬁfﬁ@%‘% ‘ﬁﬁéhﬁ#é‘ﬁ by substituting
EXAMPLE 43Ehied kXAMEIE A DL and EXANBLE 420 fah EMAMRL EntBrindEAMPLE 11. 114 NMR

(500VHe, YRGS A5 LA 5ulth & AT 8 M TERALARD. 767 (745 0

acetale/ hexanes.

15
EXAMPLE 43E
2-{IH-pyrrolo[2,3-bpyridin-5-yloxy}-4-(4-((2-(4-chlorophenyl)-4,4-dimethylcyclohex- 1 -
enylimethylpiperazin-1-yl)benzoic acid
EXAMPLE 43D (200 mg) in dioxane (10 mL) and 1M aqueous NaOH (6 m1.) at 50

20 "C was stirred for 24 hours. The reaction was cooled, added to NaIL,PQ, solution, and

extracted three times with cthyl acetate. The combined extracts were washed with brine, and

concemrated to give the pure product.

EXAMPLE 43F
25 2-chioro-4-methylthiazole-5-sulfonamide
A solution of 2-chloro-4-methylthiazole-5-sulfonyl chloride (1.0 g) in isopropyl
alcohol (10 mL) was cooled with an ice-bath. Then, ammonium hydroxide (2.89 ml) was
added slowly. The resulting solution was stirred at ambient temperature overnight. The
solution was concentrated, the residue was mixed with water (10 mL) and extracted with
30 ethyl acetate (2x20 mL). 'The crude product was purified on é silica gel colomn eluting with

60% ethyl acetate-hexane.

EXAMPLE 43G
(S)-tert-batyl 2-((4-methyl-5-sulfamoylthiazol-2-yloxy)methyDmorpholine-4-carboxylate
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214), 6.76 (dd, 1H), 6.54 (d, 114), 6.50 (dd, 111), 4.52-4.45 (m, 2H), 3.90-3.70 (m, 4H), 3.47 (dt, 1H),

3.07 (M, 414),2:98igR4 4, 211), 2.77 (s, 214), 2.76 (s, 314), 2.26 (M, gFaR-bfh B 4l4), 1.97 (s,
21-1), 1.52 (s, 914), 1.39 (t, 2H), 0.94 (s, 611). EXAMPLE 44 tert-butyl (2S)-2-{ [(5-
[2-(114-benzimidazol-4-yloxy)-444-{12-(4-chlorophenyl)-4,4- :
dimethyleyclohex-1-en-1-yflmethylipiperazin-I-yl)benzoyEsulfamoy1}-4-methyl-1,3-
thiazol-2-yfloxylmethykmbratoliné-4earbo Rylatér @S EXIIFR Bha - hrathyrylate (123 mg)
4-fluoro-2(3-flaenrhitapRenaxIRE ZAAIEyas aditi 3.3RiMtioaral trethykd-fivarenB-hydroxybenzoate

(3.09)in tetrah%%’é%%ﬂl 62 ‘Al was,added, n%?%%%% éﬁ“&?ﬁi%ero(r]?%%ng? POtonyyise. The resulting
solution was stirred at'ambrént temperature for 30 minutes and a solution of
1,3-difluoro-2 it sHiiAs & 421888 Y it Bormer dhyarstiart s Pl dauedadiSpwise. After 1 hour
the reaction wasrhigatethateefionvfor d8nbiedrsitl verreattion wassgaenthed avithasater (10 nil), diluted

with brine (75m).and SxirRciad it tuice metbvene.chiekide (2 aM - The.ciide product was isolated

by concentration and purified on S|I|caé;el, and eluted with a 10, 20, 50 % ethyl acetate in hexane step
gradient. EXAKBIERE Shibikgmpound

2(3-(bis(4-methoxyphenyl)nethylamino)-2-mitrophenoxy)-4-fluorobenzoate To a solution of
EXAMPLE 44A (3.82 g) and bis(4-methoxyphenybmethianamine (4.51 g) in N-methy1-2-pyirolidinone

(65, mi) s added, N-cily | NisoprapYrapan-Ziaiis (4:30.mikAug e, ixtyge was heated at 100 C

for 24 hours. The crude product, isolated by concentration, was purified on silica gel, eluted with a 10,
25, 65 % ethyl ateRiBirHERAie 1OstepThPAaRNE-EXRIIBLE Aore) iy lsulfamoylj-4-
2-(2-amino-3-(bis(4-methaxyighéylnnetiylamiriolpghg hoxyhdiftubretbernzeate To a solution of

EXAMPLE 44B (2-7ﬁgk§@n§9ﬁ@m{9@wsa@y(;%§manmﬁm!@agmqﬂ@@mﬁmﬁa,q;ied nickel catalyst
(2.76 g). The mixture was stirred for 1 hour under 30 15 psi of hydrogen at ambient temperature. The

mixture was filtered tHr JagHCaAR e HoPdREAS refndve the B e HisEtige Bompound was
obtained spor EvaporalicH didherselvent (215469 (EXHMBILE, 44D 7.45 (d, 2H), 7.08 (,

2H), 6.76 (dd, 1H), 6.54 (d, TH), 6.50 (3d, 111), 4.52-4.45 (m, 21}, 3.90-3.70 (m, 411, 3.47

(dt, 1H), 3.07 (m, 4H), 2.98-2.84 (m. 2H), 2.77 (s, 2H), 2.76 (s, 3H), 2.26 (m, 2H), 2.14 (m,

4H), 1.97 (s, 2H), 1.52 (s, 9H), 1.39 (& 2D, 0.94 (s, 6H).

20 EXAMPLE 44
tert-butyl (28)-2-{[{5-{[2-(1H-benzimidazol-4-yloxy)-4-(4-{ [2-(4-chlorophenyl)-4,4-
din;eﬁy}cyclohexwl~en»1»yl]methyl}piperazin—l -yhbenzoyljsulfamoyi}-4-methyi-1,3-
thiazol-2-yhoxyimethyl}morpholine-4-carboxylate

25 EXAMPLE 44A
methy 4-fluoro-2-(3-fluoro-2-nitophenoxybenzoate
To a solution of methyl 4-fluoro-2-hydroxybenzoate (3.0 g) in tetrahydrofuran (65 ml)
was added potassium t-butoxide {1.979 g) portionwise. The resulting solution was stirred at
ambient temperature for 30 minutes and a solution of 1,3-difluoro-2-nitrobenzene (2.338 g) in
30 tetrahydrofuran (15 ml) was added dropwise. After 1 hour the reaction was heated at reflux
for 18 hours. The reaction was guenched with water (10 mi), diluted with brine (75 ml) and

extracted with twice methylene chioride (75 ml). The crude product was isolated by
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20 methyl 2-0 -(bis(4-methoxyphenyl)methyl)-1H-benzof dlimidazol-4-yloxy)-4-fluorobenzoate Toa
solution EXANRI £ 446 (1.25 g) in Methyl orthoformate (30 ml) was addﬁgrﬁ%gg‘ﬁ%gﬁ&gd hydrochloric
ow additl

acid (0.75 m1). The mixture was stirred for 18 hours, quenched by the s on of 50% saturated
sodium carbonate solution (100 ml) and extracted with ethyl acetate (2x100 ml). The crude product
was isolated by concentration and purified on 25silica gel, and was eluted with a 25, 50, 70% ethyl
acetate in hexanestepgradienticE XAMPLIEl A4E anethy] iR a(10(Bis 4-heth thexapleny|
ymethyl)-1H-berzeldipmidazal-4-yloxy)-4-(p iperaz in-1- yl)benzoate 30A solution of EXAMPLE 44D
(500 mg) and:piperazine (420 mg) in dimethylsulfoxide (9 ml) was heated at 100 C for 3 hours. The
erode product was isolated by concentration and, following an aqueous work up, was purified on silica
gel, and was eluted with a 5, 10% methanoltittM8th{jiéHe chloride step gradient. EXAMPLE 44F

2-(4-chlorppheny ijed4 dimetbyicyaiohtxnlteragarbaldehyteophendhisdexamplauas prepared by

substiuing EXAMPAE 33 L EXAVIRLEACIE XAMRLE, 805 SAMPRE 44 methy! 20
-(bls(4-methogghenyﬁ{methyl)-1H-benzoklllm|dazo- - -4-(4-((2-(4-

4-yloxy)-4-( j ,
chlorophenyl)‘%4-&iff WWE%W@?&%@)@%{WI%&@&Q' A BEHPEREPTEE-<AMUtSn Of EXAMPLE
A4E (430 mg) afdEXeAiRLE MAE(250amd ) ih000 @ foh RérormetH e (18 prilwaisciwadidy sodium
triacetoxyborQiyeigRi(a 23: e AR NWIS B ATRESHIENG 2 1 @s1Es e Jeastionwas quenched slowly

with satu[)éltedstaquea?us sodium bicarbonate solution (80 ml) and extracted with methylene chloride

(2x70 m1). The Truc éelpl)'roduct was isolated by concentration and purified on silica gel, and was eluted

with a 0, 2, 10% methanol in methylene chidHte'stEp Hadient. 15 EXAMPLE 44H
methyl 2-(2-amino-3-(bis{4-methoxyphenylymethylamino)phenoxy)-4-fluorobenzoate

To a solution of EXAMPLE 44B (2.76 g) in tetrahydrofuran (125 ml) in a stainless
steel bottle was added nickel-cata]yst (2.76 g). The mixture was stirred for 1 hour under 30
15  psi of hydrogen at ambient temperature. The mixture \_%vas filtered through a nylon membrane
{0 remove thé catalyst and the title compound was obtained upon evaporation of the solvent

(2.54 g).

EXAMPLE 44D
20 methyl 2-(1-(bis{4-methoxyphenyl)methyl}- 1 H-benzo{dlimidazol-4-yloxy)-4-flrorobenzoate
To a solution EXAMPLE 44C (1.25 g) in tricthyl orthoformate (30 ml) was added
concentrated hydrochloric acid (0.75 ml). The mixture was stirred for 18 hours, guenched by
the slow addition of 50% saturated sodium carbonate solution {100 mb and extracted with
ethyl acetate (2x100 mi). The crode produél; was isolated by concentration and purified on

25  silica gel, and was eluted with a 25, 50, 70% ethyl acetate in hexane step gradient.

EXAMPLE 44K
methyl 2-(-(bis(4-methoxyphenylimethyl}-1 H-benzo[d]imidazol-4-yloxy)-4-(piperazin-1-
ylibenzoate
30 A solution of EXAMPLE 441 (500 mg) and piperazine (420 mg) in
dimethylsulfoxide (9 ml) was heated at 160 ° C for 3 hours. The erude product was isolated
by concentration and, following an agueous work up, was purified on silica ge!, and was

_eluted with a 5, 10% methano! in methylene chioride step gradient.
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2-(1-(bis(4-methoxyphenyl)methyl)-1H-benzordlimidazol-4-yloxy)-4-(44(2-(4-
chlorophenyly:4.4:digasthylcyclohex-1-enyl)methyDpiperazin- 1 -yObenggig.acidy e #ysolution of
EXAMPLE 440 (545 mg) in a mixture of methanol (7.50 ml) and 20 tetrahydrofuran (7.50 ml) was
added a solution of sodium hydroxide (269 mg) in water (3.0 ml). The reaction mixture was heated at
500 C for 18 hours and was concentrated. The residue was mixed with water (100 ml), the pH was
adjusted to ca. 7 with 1M aqueous hydrochlBl&MEIeE 4Hd the mixture was extracted with 10 %
methanol in methylene chiarida(Ox-60; 1 )i 2ouEXANPE 44k Bba(dehyde
[12-(4-chloropheny1)-4,4-dimethy1-1 -cyclohexen-.1 - Al 1-pineraziny 1l-1113- benzlblimidazol
1 ,5,4-01,5Thenzoig}zlsee)f?1{3”%—gr%lsep,r&EJsag)él(utiscz)??ﬂ(%)(&?l %&%g%% AJEJSJ% ﬁg} %&dﬁi’% dichloromethane
(100 ml) was Wﬁ‘léogﬁ an ice bath and catalytic N,N-dimethylfonnamide was added. This was
followed Iy the dropwise addition of a solution of oxalyl dichloride (1.231 ml) in anhydrous methylene
chloride (5 m1). The ice bath was removed gpg\he feaetion stirred for 1 hour. The reaction was
quenched by the addition of ice (ca. 150 ml) and s ate(i odium bjcarbonate solution (100 m1). The
mixture further ARSI ESHIPS }é’(}iygkdeﬁ%} ndgtrgc]))d%}rﬁ JiCarhonate 156?’3??‘6’%4&%82 i!n%) and methylene
chloride (200 ml). Thélereenpiotitrdiniisiiselded! byodorderitratoriof thkbergalitic layer and the
residue was purified©nssiligange Eehutimg:with @30 ~&0 .25ek00fh sthwit asetatgiin methylene chloride
2410 s B s el (623 me pordomise.
dimethylcycloﬁ@‘;‘%‘-i‘i’é’r‘igi‘%ﬁ/ﬁ‘ié‘tﬁﬁlﬂlfﬁﬁéi’éﬂﬁ@fﬂ‘-’ff?ﬁﬁ N B R Y S e s
thiazol-2-y0oxyimethwd}siotoh dliheldecbeboxidéte (Ff oalsthrdidioofiEXAMBL EH36YB5 mg) in anhydrous

tetrahydrofurap, i Wasieh @ PAresa@f:0d pei Bl O ydrenysimidadd wmaiazepine (19.95 pl).
The mixture V\{%s_ stirﬂrg:-d iat room }tem(%?ra ure for g,o rtninutes. EXAMPLE 441 (49.2 mg) was added and
the solution wa "S.I{ll?rcla“Lé‘OO\ilne[rnn|gﬁf3 At ro%rrlnetse?ﬁﬁéaréfﬁre. The solution was concentrated. The residue
was re-digsolved in dimethylsulfoxide-methanol and was purified on a HNC (Waters LC4000 Prep
system, C18 column) using 10 mM of ammaniumiageiate buffered water-acetonitrile as 15 the mobile

phase. 1H NMR (59.‘%5‘% BYEIRIREE: ﬁéeg"xfiﬁ’f}-lDengt??%@dgzgi)zi;k%% (9.1<413§J)c4.7-44 (d, 2H), 7.27 (¢,
HI), 7.22 (m, 211), /. (d(’, 2145, 6%)735%6, 147), 6.71 (dd, 114), 4.52-4. )5 (m, 214), 3.90-3.70 (m, 414),
3.47 (dt, 1111), 3.0 PReray- 2 ghimeBrayriobrzly enyhmelybRigsrasie, £ YRboggnic 8C85 (my 214). 2.15 (in,
411), 1.97 (s, 2H), TH2sy8i pf EBOMEIELAG (R9Hn(S) Bl )i 2BEXAMPLEIAB50 m) and
20 tetrahydrofuran (7.50 ml) was added a solution of sodivm hydroxide (209 mg) in water (3.0
mi). The reaction mixture was heated at 50° C for 18 hours and was concentrated. The
residue was mixed With water (100 ml), the pH was adjusted to ca. 7 with M aqueous
hydrochloric acid, and the mixture was extracted with 10 % methanol ir methylene chloride
(10 x 50 ml). ‘
25
EXAMPLE 441
8-4-][2-(4-chiorophenyl)-4,4-dimethyl-1-cyclohexen-1-yljmethyl]- 1-piperazinyl]-11H-
benz{blimidazo] 1,5,4-¢f]{ 1,5 ]benzoxazepin-11-one
A solution of EXAMPLE 44G (4.5 g) in anhydrous dichioromethane (100 m!) was
30 - cooled in an ice bath and catalytic N, N-dimethyiformamide was added. This was followed by
the dropwise addition of a solution of exalyl dichloride (1,231 ml) in anhydrous methylene
chloride {5 ml). The ice bath was removed and the reaction stirred for 1 hour. The reaction
was quenched by the addition of ice {ca. 150 ml) and saturated sodiom bicarbonate solution

(100 ml). The mixture further diluted with saturated aqueous sodium bicarbonate solution
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444-1 12-(4- chlorophenyl) -4,4-dimethylcyclohex-1-en-1 -ylimethyl Ipiperazin-l-y1)-NT { 2- [(4-

fluorotetrahydgns241-pyran-4-y1) methoxyl-4-methyl- 1,3 -thi azol-5-y1) H-
pynvior2,3- blc;)%dm 5- onxy)benzam|de 25EXAMPLE 45A AP NA

24(4-fluorotetrahydro-2H-pyran-4-yOmethoxy)-4-methylthiazole-5-sulfonat de  This example was
prepared by substituting (4-fluorotetrahydro-2H-pyran-4- yl)methanol for (S)-tert-butyl
2Thydroxymettiyi ymhorphotihgcdecaliyaicyiatenh. EXAMWRL FofiBG »30isHMANMPlobe &4 5iBida(4-

{12-(4- Ch|0r0réh%M@gﬁﬁ@%&%@é@i@!&%éﬁ%ﬁﬂm%w@ BiRgEAZHA-day 10 N0 2
B4- fluorotetrat@(qro -2H- Pyran Qkﬂ]cnag] 5*,"%}!4 methyl 1,3 -thiazol-5-yllsulfony1)-2-(1H-

pyrrolo12,3- pr)frléln-aée-y OXYy enzaml édelxample was prepared by substituting EXAMPLE 43E

for EXAMPLE 113 and EXAMPLE 45A for EXAMPLE 1E in EXAMPLE 11. 114 NMR (500MHz,
pyridine-d5) 8 13.01 (s, Ill), 8.43 (d, HI), 8.15xXaM114417.70 (d, 1H), 7.65 (t, 111), 7.45 (d, 211), 7.08

(d, 214), 6.77 (d%%ﬁ&}i 521;[;]@ Kﬁ%&&%@%&&%&%&% %[%%I?éiﬁ(%(gner@%@ y3-72-3.70 (m, 214),
3.07 (m, 41-1), 2.80 (s (} 7 310182175(n
414), 1.39 (t, 214574 lfﬁ(%‘o ﬂﬁlﬁi}@%ﬂ“’? i1 hepEnd Fﬁ%ﬁﬁ%l -4 m“"hy’ !
-4-yloxy)-4-(4-112-(4- chlomph@nyb)l 2-iolimethyicysiohebecH-ambayllarethyl }
piperazin-1-y1)-N-(42- dls(ﬁnﬂaloa@tem&m@z@éJ@m@mﬂgﬁ@mm@m@%mm13111>%aq
15thiazo -yI| If ide . - This.ex le. was p red.by.substitutin PLE 45A for
EXAMPL 8 t%{?’éz T T f%n?o%vﬂﬁ”zepﬁyn ey é@"‘é’é SRR FY ’ér (d, 1H), 7.53
(d, HI), 7.44 (er, rzrlr) ,@?W(tﬂ,ra@)%o?@zwtem By PRIHH MRS a8 fddery ar)c} 8“*791’1(’6‘611 114), 4.54 (dd,
211), 3.84-3. 7 sy2d dverBighB «Bré@(iamtdgire3 . Obe (o1yekchly a 2c R £myr3ddl )Tt veSidSe R44), 2.26 (in,
20214), 2.16 {my4ditda 1 Wolen At atefndiThdd At udrdd 4 A1Phe it (S1 8o

Prep system, C18 column) using 10 mM of ammonium acetate buffered water-acetonitrile as

15 the mobile phase. "H NMR (S00MHz, pyridine-ds) §8.55 (s, 111, 8.00 (d, 11D, 7.53 (d, 111},

744 (d, 2, 7.27 (¢, 1), 7.22 (m, 21}, 7.07 (d, 2H), 6.73 (d, 1H), 6.71 (dd, 1H), 4.52-4.45

(m, 2H), 3.90-3.70 (m, 4H), 3.47 (dt, 11), 3.04 (m, 41), 2.98-2.83 (m, 210), 2.77 (s, 2H), 2.76

(s, 3H), 2.26 (m, 2H), 2.15 (m, 4H), 1.97 (s, 2H), 1.52 (s, OH), 1.39 (t, 2H), 0.94 (s, 6H).

20  EXAMPLE 45 B
4-(4-{[2-(4-chlorophenyl}-4.4-dimethylcyclohex-1-en-1-yllmethyl fpiperazin- 1-yl)-N-({2-
{{4-Thuorotetrahydro-2H-pyran-4-yDmethoxy|-4-methyl-1,3 —thiaz<>1-5-y} }sulfonyl)-2-(1H-
pyrrelof2,3-bipyridin-5-yloxy)benzamide

25 : EXAMPLE 435A
2-((4-floorotetrahydro-2H-pyran-4-yDimethoxy)-4-methylthiazole- S-sulfonamide
This example was prepared by substituting (4-flvorotetrahydro-2H-pyran-4-
ylymethanol for (S)-fere-butyl 2-Chydroxymethylimorpholine-4-carboxylate in EXAMPLE
43G.
30
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EXAMPLE 47 (S)-tert-butyl 24(5-(N-(2-(1H-indazol-4-yloxy)-4-(44(2-(4-chloropheny1)-4,4-
dimethylcyclowzé}of&gmmethyl)piperazin-l -yEbenzoyl)su [famoy1)-4;methylthiazalz2-
25yloxy)methylnnorpholine-4-carboxylate EXAMPLE 47A ten-butyl 4-hydroxy-11-1-indazole-
1-carboxylate and tert-butyl 4-hydroxy-21-1-indazole-2- carboxylate 4-Hydmxyindazole (3.94 g) was
added to tetrahydrofuran (250 mL) and the mixture 30was cooled to OC using an ice bath. Sodium
hydride (60% dispersion in mineral oil, 1.23kM&38 &ddBd, and the mixture was stirred at OC for five
minutes. The sglutign MagRliswed) 10 amitacrepm temeperatuenanginasistitygdkieran additional 20
- minutes. The solutjon was agaip, cooled ta 0C using an jc th, and. tert-butyldimethylchlorosilane
(4.65 g) was aggj%%fo egas%% %rf Wéasn'gl'% mebg\%y%%éfnrﬁd%%r%%r%%”é(gr]ﬁ%pfgr%fg}rée al{?ig@itr]red for 16 hours.
Solvent volume was reduced und&yvaieidint RrEresidos ivesariétum filtered over a pad of silica gel
and washgd with etiyik acetptewddie-pasabin et saltiipRs AVareECaCRniAredpilingresulting residue was

mixed with acelanisle (200 L), dipr-huy| SicgHaNy 7,86 8 & Sgimethylaminojpyriine

(0.359 g). The solution was stirred at room temperature for ours, the solvent was removed
~under vacuum3 Tbithd bedithie. Was hiftiee idtraRy ahafdrain 200 7 4rid. fdtrabdityfammonium fluoride

(IM in tetrahyrapfigrand&2 inLe.sAten Biisirg@t, neon. teaperaiLse forfous, dayss. 1he. solvent was
removed “”d%{l,"ﬁﬁ‘{%&%(ﬁxf‘ﬁﬂ,‘ﬁéﬁﬁ%‘ﬁ,“.‘!% faken updn ethyl acetate, Thessolution was washed with

saturated aqueous 10 ammonium chloride and brine, then'dried over anhydrous sodium sulfate. The

solution Whs f}l%féasé%ﬁg?ﬁéé%%1?Hﬁ(ﬁ)'ﬂ%éssﬁﬁ@ent was removed under vacuum to give the title
compounds. EXAMPLE 47B 4-Fluoro-2-(11-1-indazol-4-yloxy)-benzoic acid methyl ester 15To a
solution of EXAMPLE 47A (5.56 g) in diglyme{20@pig) was added potassium tert-butoxide (1M in
tetrahydrofuran, 30,8 mL). The solytion was stirred. at room temperature for 15 minutes. Methyl
2,4-dif|uorobenz‘2'§tlgk\)/\%zskﬁéi‘ s é)%i%ﬁax g%dl@f H \(i/%/}gléo% ?Pnéﬁgg %ﬂg yf%?fc BHolfe: The solution was
cooled and thelgsihehriperidvéd iidd AVdclinmicTie desiHuey was rAksher it-drthtblomethane (100
mL), anditrifluoroacetic acid 20 (22.6 mthowag podes)Fdessedution was stirred at room temperature for
16 hours. The solveqtwas [SMaved WNGAN VaeHHM, JBS ISR HEUaS [BKaR PN &1yl acetate and

washed with a saturate agueous sodium bicarbonateé solution, and the organic layer dried with
anhydrous sotfuhYiBLrdte. ThaMateriA Wasypditice By fiash dbiHR EntBmatdgiaphly on silica gel
using 30% ethylsagetater(hexanes) inaieasing te 40%etw acetate thexanas). s4 wd,
2H), 3.84-3.79 (m, 2H), 3.73-3.70 {m, 21D), 3.05 (m, 4H1), 2.79 (s, 3H), 2.78 (s, 2}, 2.26 {m,
20 21D, 2.16 (m, 4H), 1.98 (s, 2HD), 1.82-1.75 (m, 4H). 1.39 (t, 2H), 0.94 (s, 6H).

EXAMPLE 47
{S)-terr-butyl 2-((5-(N-(2-(1 H-indazol-4-yloxy)-4-(4-{(2-{4-chiorophenyl)-4,4-
dimethylcyclohex-1-enyDmethylpiperazin- i-yi)benzovl)sulfamoyl}-4-methylthiazol-2-
25 yloxy)methyhmorpholine-4-carboxylate
EXAMPLE 47A
tert-butyl 4-hydroxy-1H-indazole-1-carboxylate and tert-butyl 4-hydroxy-2H-indazole-2-
' carboxylate
4-Hydroxyindazole (3.94 g) was added to tetrahydrofuran (250 mL) and the mixture
30 was cooled to 0°C using an ice bath. Sodivm hydride (609 dispersion in mineral oil, 1.23 g)
was added, and the mixture was stirred at 0°C for five minutes. The solution was allowed to .
warm to room temperature and was stirred for an additional 20 minuvtes. The solution was

again cooled to 0°C using an ice bath, and fers-butyldimethylchlorosilane (4.65 g) was added.
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25EXMAPLE 47C 2-(111-Indazol-4-yloxy)-4-piperazin-1-yl-benzoic acid methyl ester This example
was prepared oy sHbsEiting EXAMPLE 47B for EXAMPLE 44D in EXANMRLE 4k ESAMPLE 47D
304- 412-(4-Chloro-phenyl)-4,4-dimethyl-cyclohex-1-enylmethylkpiperazin- -y -2411 |-
indazol-4-yloxy)-benzoic acid methyl ester This example was prepared by substituting EXAMPLE
47C for EXAMPLE 44E in EXAMPLE 440. EXAMPLE 47E
2-(1H4ndazol1eydahyduds 4 a{{@w ¢4 -ohtero pheaylpupdratbe yicytiohiei: 16 hours. Solvent
enyOmethyl)piperaziasliyikiee DrRicvacith, e relibis @xamplalvas-iepareshdyrsustituting EXAMPLE

47D for EXAMPLE ﬁE AMPL 4414 EX IXPLPLE 47F -tert-butyl . .
o (5 (N (2 ( 1 fﬁc{' égcg r:f 1’_1 ify cei %cr@ She 1ons fi{czfoncegfaue%. ".lk?xu %suhmg

dimethylcyclofséidee %ﬁfEFﬁ‘éﬂ‘i&*l)b%‘é?&?%?%?@%éh&é?@é’éﬂf&*ﬁﬁ?‘ﬁ%—%@ﬁ@lﬂﬁ%2042-
10yloxy)nmethyinnoiphal gp-ddaciozylaie The Fhiisiexam plerstasrpsepargehysiibsiitating EXAMPLE

47E for EXAMPLE JAh%@MW%é\%ﬁ EQ&#M\{';E L& e }Ek EXAMRLERJ!- 11-INMR (500MHz,
pyridine-d5) 8 8.36(s 1H) 8.11 (d ), 7.47 (d, 2H), 7.38 (d. 11- 1§ 7.22 (m, 2H), 7.11 (d, 214),

6.88-6.80 (m, JFHYE 2?%3“%%’?&%%“@1%“%5} “‘%f@’ﬁr@%%‘rﬁ“& AP TOREEAN 315 (m, 411),
152.98-2.83 (ﬁcft@iuma)ngzaazoqs YA RE B E1B U, BNt 224 JerRo9a! (rerled tagyum.984(s, 211), 1.52 (s,
9H), 1.39 (1, 2 84 (S Bln EXAMBLEAS 21(ldodazel wnylexydde(d-sawrated aqueous

02-(4-chl phen 1 dlmeth clq ex:1.~ 20enyO ethsy)a erazin-1. 1 !
-y1)-N-12- 4?‘u6¥otuent}r‘é Gréf]r%a IXlraﬂei&ll f/%rr(]“éeﬁwox é-n metﬁrgtsﬁlfgz%l 5€y s Siﬁ?ﬁ%enzamlde

This example %ﬁ@‘b‘?@ﬁé‘#@ﬂ% GAMHTE B ACANIOTE Woe féﬁ‘“E‘RN\ﬁW@ei}qeand EXAMPLE 45A for
EXAMPLE 1EmEXAMPLE II. 11-1 NMR (500M11z, pyridine-d5) 8 8.36 (s, 1H), 8.14 (d, 111), 7.47 (d,
2H), 7.38 (d, I14), 7.22 (m, 21), 7.11 (d, 2H) :&88c6.8Q-25(iN, 214), 6.62 (d, 11-1), 4.52 (dd, 2H),
3.84-3.78 (m, 2H), 3.73-3.70 (di., 211, 3.15 (m, 41

uoro-2-( IH-indazol-4. yloxy? benzoic acid methyl ester

15 To a solution of EXAMPLE 47A. (5.56 g) in diglyme (200 ml.) was added potassium
tert-butoxide (1M in tetrahydrofuran, 36.8 mL). The solation was stirred at room
temperature for 15 minutes. Methyl 2,4-difluorobenzoate was added and the solution was
stirred at 113°C for 16 hours. The solution was cooled and the solvent removed under
vacuam. The residue was taken up in dichloromethane (100 mL), and trifluoroacetic acid

200 (22.6 mL)was added. The solation was stirred at room temperature for 16 hours. The
solvent was removed under vacuum, the residue was taken up in ethyl acetate and washed
with a saturate agueous sodium bicarbonate solution, and the organic layer dﬁed with
anhydrous sodivm sulfate. The material was purified by flash column chromatography on
silica gel using. 30% ethyl acetate (hexanes) increasing to 40% ethy! acetate (hexanes}..

25 EXMAPLE 47C

2-(1H-Indazol-4-yloxy}-4-piperazin-1-yl-benzoic acid methyl ester
This example was prepared by substituting EXAMPLE 4718 for EXAMPLE 44D in
EXAMPLE 445
EXAMPLE 47D
30 4-{4-[2-(4-Chloro-phenyD-4.4-dimethyl-cyclohex- l-enylmethyl}-piperazin-1-y1}-2-(1H-
indazol-4-vloxy)-benzoic acid methyl ester
This example was prepared by substituting EXAMPLE 47C for EXAMPLE 44E in

EXAMPLE 44G.
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2.82 (s, 211), 2.67 (s, 311), 2.30 (m, 211), 2.23 (m, 414), 1.99 (s, 211), 1.82-1.75 (m, 411), 1.41 (t,
214), 0.96 (s, QS 1508845 WHAT IS CLAIMED IS 1.A compound having Gareasilagh z2é li 0P
Z3Z2NT'S'Al 'Z11 zIA or a therapeutically acceptable salt thereof, wherein Al is furyl, imidazolyl,
isothiazolyl, isoxazolyl, pyrazolyl, pyrrolyl, thiazolyl, thiadiazolyl, thienyl, triazolyl, piperidinyl,
morpholinyl, dihydro-1,3,4-thiadiazol-2-yl, benzothien-2-yl, benzothiazol-2-yl, telmhydrothien-3-yl,
[1,2,4]triazolo[1,5-a]pyrimidin-2-yl, or imidaZ&f2 Y #i]E143fthiazol-5-y1; wherein Al is unsubstituted or
substituted with one or tweromthrersandeuroniive substitnents indepengdantiy.selected from RI, OR],
C(0)OR', NHRI, N(R1)2, C(N)C(O)R}I}},{/%g@l\}ligm NHQ(%BI NRIC&O)RI, (0), NO2, F, CI, Br, |, and CF3;

£ iperazin- 13y

R1is R2,123, R4, or R5; R2 is phe eteroaryl, Re%?swﬁgterocycloalk l; RS is alkyl, or
alkenyl, each of whibHsig*#RlBEfiRItBY Grhsubtitutieg With & stigshdent Edifoth R7, SR7,
N(R7)2, NHC(OYRMPEL ®IHBr, and

EXAMPLE 47F
(S)~rerr-butyl 2-({5-{N-(2~(1H-indazol-4-yloxy)-4-(4-((2-(4-chlorophenyl)-4,4-
dimnethylcyclohex-1-enylymethyl)piperazin- I-ylybenzoyhsulfamoyl)-4-methylthiazol -2-
19 yloxy)methylimorpholine-4-carboxylate
This example was prepared by substituting EXAMPLE 47E for EXAMPLE IH and
EXAMPLE 43G for EXAMPLE 1E in EXAMPLE 1L 'H NMR (500MHz, pyridine-ds) &
8.36 (s, 1H), 8.11 (4, 1H}, 7.47 (d, 2H), 7.38 (d, 1H), 7.22 (m, 2H), 7.11 (d, 2H), 6.88-6.80
(m, 2D, 6.62 (d, 1H), 4.52-4.45 (m, 2H}, 3.90-3.70 (m, 41}, 3.45 (dt, 1H}, 3.15 (m, 4H),
15 2.98-2.83 {m, 2H), 2.82 (s, 2H), 2.63 (s, 3H), 2.30 (m, 2II), 2.23 (m, 4H), 1.99 (s, 2H), 1.52
(s, 9H), 1.39 (1, ZH), 0.94 (s, 6H).

EXAMPLE 48
2-(1H-indazol-4-yloxy)-4-{4-((2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-
20 enylimethylpiperazin-1-y1}-N-(2-((4-fluorotetrahydro-2H-pyran-4-ylmethoxy)-4-
' methylthiazol-5-ylsulfonyl)benzamide
This example was prepared by substimating EXAMPLE 47E for EXAMPLE 1H and
EXAMPLE 45A for EXAMPLE 1E jn EXAMPLE 11. *H NMR (500MHz, pyridine-ds) d
8.36 (s, IH), B.14 {4, 1k, 7.47 (d, 2H), 7.38 (d, 1H), 7.22 {m, 2H), 7.11 (d, 2H), 6.88-6.80
25 (m, 2H), 6.62 (d, 1H), 4.52 (dd, 2H), 3.84-3.78 (m, 2H), 3.73-3.70 (d1, 2H), 3.15 {m, 4H),
2.82 (s, 210y, 2.67 (s, 311, 2.30 (m, 211), 2.23 (m, 4H), 1.99 (s, 211, 1.82-1.75 (m, 411), 1.41
(t, 2H), 0.96 {s, 6H).
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R7 is R8, R9, RI, or Ril; R8 is phenyl; R9 is heteroaryl; RI is heterocycloalkyl; R11 is alkyl; ZI is
phenylene; Z2 is heterocycloalkylene; ZIA and Z2A are both absent; LI is alkylene, or alkenylene,
each of which is unsubstituted or substituted with R3713; R375 is phenyl; Z3 is R", or R40; R38 is
phenylw 4B is teigrmary), hich is unfused or fused with heteroarene; wherein each foregoing cyclic
moiety represented by R2, R3, R4, Rs, R9, R10, R38, Ro, K-42, and R43 is independently
unsubsptutedppe(gﬁp%tggwﬁgpgﬂﬁu% more substitutuents independently selected from R57, OR57
C(0)OR57, F, CI, Br, and I; R57 is R58, or R6l;

O,

or a therapeutically acceptable salt thereof,

wherein

Alis furyl, imidazolyl, isothiazolyl, isoxazolyl, pyrazolyl, pyrrolyl, thiazolyl,
thiadiazolyl, thienyl, triazolyl, piperidinyl, morpholinyl, dihydro-1,3 ,/4-thiadiazol-2-vi,
benzothien-2-yl, benzothiazol-2-yl, tetrahydrothien-3-yl, [1 ,2,4]triazolo{1,5-a]pyrimidin-2-yl, or
imidazo{2,1-b}[1,3]thiazol-5-v1;

wherein A is unsubstituted or substituted with.one or two or three or four or five
substituents independently selected from R', OR', C(O)OR', NHR', N(R!),, C(N)C(O)R!,
C(O)NHR', NHC(O)R', NR'C(O)R’, (0), NOs, F, Cl, Br, I, and CFs;

R'isR% R R or R,

R? is phenyl;

R’ is heteroaryl;

R*is heterocycloalkyl;

R’is alkyl, or alkenyl, each of which is unsubstituted or substituted with a substituent
selected from R’, SR, N(R"),, NHC(O)R”, F, C1, Br, and L

R’ is R?, Rg, R or R

R¥is phenyi;

R’ is heteroaryl;

RY is heterocycloalkyl,

R is alkyl;

7' is phenylene;
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R58 is phenyl; R61 is alkyl; and wherein the phenyl represented by R58, is unsubstituted or
substituted with one or more substituents independently selected from F, Cl, Br,and I. 2. The
compound of claim 1, or therapeutically acceptable salt thereof, wherein the compound has foimula Il

Cl wherein R£Q1 istehQyORALyide] he compound of claim 1, or therapeutically acceptable salt
thereof, wherejn, the compound %as formula Il CI wherein R" is H or OR41. 4.A compound of claim

1, or therapeL%ca%da%ceﬁf‘aB%hs%hﬁ?ﬁtéreof, wherein the compound is chosen from:

4[4-(cyclohexylmetmAr4ransthoremiRatdinds il [R- -(climat <les o p3TB,
Rphenylthio)mgggyllp%pyl amino)-4-nit’rotrcllFe(rj}l{]gl%/#]&slﬁf(l()nrfl%/)Iligksaﬁgé?z%gr?ﬁiy (L:I%%%Id Y[E’(R ’
{(1R)-3-(dimeﬁﬁylaﬁﬁm'[(phenylthio)methyl]propyl} amino)-4-nitrothi en-2- yl]
suIfonyl1-4[4ghgt@é§§3gﬁf(®:methylbenzyl)piperi din-lI-yllbenzami de;

R* is phenyl;

R¥is cycloalkyl, or cycloalkenyl;

wherein the phenylene represented by Z' is
unsubstituted or substituted with OR*!:

R* s R* or R%;

R¥ is phenyl, which is unfused or fused with heteroarene;

R* is heteroaryl, which is unfused or fused with heteroarene;

wherein each foregoing cyclic moiety represented by R%, R?, R*, R R R R*® RY
R*¥, and R¥ is independently unsubstituted, or substituted with one or more substitutuen.ts
independently selected from RY, ORY, C(O)OR”, F,CL,Br,and I;

R ig ng, or R

R¥is phenyl;

R is alkyl; and

wherein the phenyl represented by R*, is unsubstituted or substituted with one or more

- substituents independently selected from F, Cl, Br, and L
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N- {[5-( {(1R)-3-(dimethylamino)-1-[(phenylthio)methyl]propy11 amino)-4-nitrothi en-2- yl]sulfonyl }
-4-[4-(3,3-diphenylprop-2-enyl)piperazin-1-yllbenzamide; 4- {4-[(4'-chloro-1, |
'-biphenyl-2-ybmethyl]piperazin-1-y11-N4 (4- ( [2-
(phenyithIO)etrhé]a@mp@ﬁﬁ@eﬂdlanhyﬂ)&tﬂﬁ@mﬁmemm@eptabm Mrti@?&wlxk%émledﬂe

yIthlo)ethyI]amln gln -l-yesulfon yl] -4- {4-[(4'-chloro-1,1'"-
biphenSEEPSHH#) 3‘1 in-l-yllbenzamide;  4-

{4-[(4'-chloro-1,1'-bipheny1-2-yOmethyl]piperazin-I- yj.} -N-[(4- {m ethyl[2-
(phenylthio)ethyllaminolpiperidin- 1- Asulfonyllben@argrée 4- {4- [(4'-chloro-1,1'-biphenyl1-2-yl)m
ethyl]piperazin-1-y11-N- {[5-( a | R)-3- [isopropy#{m atfayl)amino] -1-[(phenylthio)methyllpropyl {
amino)-4-nitrothien-2- yl]sulfonyl }benzamide; 1-(4- {
[2-(4-chlorophenybcyclohex-1-en-I-yljmethyl}piperazip i) N- {[5-( Rl R)-3-
[isopropyl(methyl)amino]-1-[(phenylthio)methyl]p ) amino)-4-nitrothien-2- yllsulfonyllbenzamide;
4-(4- {[2-(4-chloropheny1)-5,5-dimethylcyclohex-13en-I-yllmethyllpiperazin-l-y1)-N{[54
{(1R)-3-[isopropyl(methyl)amino]- 1-Rphen ylthi hyllpropyllamino)-4-nitrothien-2-
ylisulfonyl}benzamide; N- {[(52)-5- (acetyllmlr{ﬂ‘1 methyl -4,5-dihydro-1,3,4-thiadiazol-2-yl]sulfonyl}
-4- (4-[(4'- chloro-1,11-biphenyl-2-yl)ymethyl]piperain- | -yl}benzamide; N-
[2-(acetylamino)-4-methyl-1,3-thiazol-5-yl] sulfony -[(4'-chloro-1,11-biphenyl-
O
10

2-yl)methyl]piperazin-1-y1 }benzatnide; N-( {5-Rbgnzgylamino)methyll thien-2-y1} sulfony1)-4-
{4-[(41-chloro-1,1'-biphenyl-2- yl)methyl]piperg yI¥benzamide; 4-
(4-[(4'-chloro-1,11-biphenyl-2- yemethyl]plge -y1{ -N-[(6-chloroimidazo [2,1- b]
.[1,3]thiazol-5-yDsulfonylibenzamide;
{4-[(4'-chloro-1,1'-bipheny1-2-yHmethyl]piperazingtryll-N-(morpholin-4- yIsquonyHbenzarnlde 4-
{4-[(4'-chloro-1,1'-biphenyl-2-yHmethyl]piperazin-I-yll-N-[(2,4-dimethyl-1,3
hmzolé”&ﬁ%%ﬁonyl|benzam|de 4- {4-[(4'-chloro-1,1"-bipheny1-2-yl)methyl]piperazin-I-yll-N-
{[4-phenyl- S{Q(Hﬁﬂuer@mm‘ﬁ}chien-3-stquonyI{benzamide; 4-
{4-[(4'-chloro-1,11-bipheny1-2-yHmethyl]piperazin.4-yll-N-[(5-fluoro-3-methyl-Ibenzothien-2-yDsulfonyl]
benzamide; N-(1,3-benzothiazol-2-ylsulfonyl)-4- {4-[(4'-chloro-1,1'-biphen
y1-2-yBmethyitheiperamadydibelnzam|de therageuidcd(-ehleppabid shipherskLxameathdlpiperazin-l-yll

{2' [((Tlﬁeﬁ%é‘%xﬁ% réy(ﬁ%érﬁ]1‘§}]f-g-i';:fjlrer:;ethyli;iperazin4-y11-N-[(5,7-

dimethyl[1,2,4]triazolo[1,5- a]pyr|midin-2-yl)sulfonylib\erl\;amide;
O~
: =8

3
8] NH
R101

O

wherein

R is H or OR*.,
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ethyl 4- {[(4-{4-[(4'-chloro-1,1l-bipheny1-2-yHmethyl]piperazin-1lyllbenzoyDamino]sulfonyll

- -5-methyl-1,2-dipheny1-1H-pyrrole-3-carboxylate; methyl 5- { [(4-
{4-[(4'-chloro-1,11-biphenyl-2-yOmethyl]piperazin-lyllbenzoyl)amino]sulfonyll -1-m
ethy1-1H-pyrrole-2-carboxylate; 4- {4-[(4'-ehloro-1,11-biphenyl-2-yHmethyl]piperazin4-yll-N-
{[541,3-dimethyl- 1prrazo| 5 yI)|soxazoI -4-yllsulfonyl}benzamide; 4-

{4-[(4'$nloro X FBRHSAAL S8 heth RIS iRAIL. praRtkblenTgidbgreof, wherein the compound
methyl@gﬂmg&pﬁ&,stulfonylIbenzamlde N-[(5-bromo-3-methyl- 1 -benzothien-2-yl)sulfony1]-4-

{4-{(4'-chloro-1 1 biphenyl-2- yHmethylipiperazin-I-yllbenzamide;
{4-[(4-chloro /£ &ﬁﬂ@h%ﬁmﬂéﬁmﬁﬁf&wg%mw 5&(@%4@ B)A-(dimethylamino)-1-

oxadiaggh3sulianyhbeRTRMICE: amir) {4- &é&oﬁh@{%&ﬁs@m %&éﬁhﬁﬁ@th ylpiperazin-l-yll-N-
{[1-(2- chloroethyl[) -3,5- dimethyl-1H- {)yrazol [lsulfonyllbenzamide;

14-[(4"chloro X, 1 pipHeny g ipsiketampi %@PY%}CBWW}W&%WW%I}MND(@@H 2-

-ethyl @Mﬂrﬂg@ﬂéﬂ"ﬁ@@éﬁiﬁﬂ(gﬁﬁgﬁﬁﬁ%})plpéndlm -yl]benzamide;
{4- [(4t -chloro-1,1'- béphenyl -2-yOmethyl]piperann- -y1( - chloro

1,3-dimethyl 1IFI|- HAR4: T ggﬁs mid@heny 10)methyl]pr0py1}ammo) 4-nitrothien-2-

{4-[(4 ﬂ]i@!ibﬂ:yl}]-m[ﬂt@%ghﬁﬁmﬁﬂwjm ﬁﬁ'ﬁlﬁlﬁﬂxg 1~y1]benzam1de
-N-[(4-nitro-5- er|d| lylthien-2- y@%;ulfonyllbenzamlde
(4-[(4'- chloro{)% -2y ety Hbiet }iﬁﬁﬁhﬁ&m@fﬁ(@ﬂsbﬁé}zé\i =84 82furyl)sulfonylibenzamide;

4- {a- [@h@h&@fm@elﬁyquaﬁ%%@emmeim RiIRBHTIBhYN¢3 5-dimethylisoxazol-4-
yl)sulfonyl]benzamlde 2 (4-ch orophenyl) -4,4-dimethylcyclohex-1 -en-1 -yllmethyl

" piperazin-l-yy? '(ﬁaiqefﬁﬁgl )W"(h{ﬁ W@R{B%ﬁﬁﬂjﬂcﬁ@@%ﬂpﬁ)@nﬁ(ﬁoﬁhﬁmza 1} sulfon

yl)b eamggz yl)lﬁe@ﬁyl{ﬁaﬁé@ﬂpg 88¥véd-dim ethylcyclohex-1 -en-1 -yllmethy1(
piperazin-1- yed‘é;(S {3- (dlmeth amino pro%l]amlnol 4 nitrothien-2-yl)sulfonyl]-2-(1H-indol-5-

yloxy)benzanfidé: (4 -aferoria L ikt m§tayA pipsEtpcy el HEX-E-Enethydim ethyl} piperazin-1

-y1)- Z@hbiﬂmd@ayéhxi%ﬁﬂs}@a i OrphalifAsyiBEaRYRaMIN0] -4-nitrothien-2- yl}
sulfonyebenzami R)-3-(dimethylamino)- 1 -[(phenylthio)m ethyl]propyl } amino)-4-nitrothi

en-2- ylisulfofiyt4= h@{ﬁ’ﬁ%‘ﬁ‘f{ubrgmﬁﬂijb%éﬁf?ﬁ%ﬂklﬁ?ﬁ%ﬁmnleri(Heﬂiahﬁ(éIB)z’-l“>— (4-[(4'-chloro-1,1
-biphemydpapliteimyeaelpierigipnlryiiid)sthir gioy Aoisiiabydrathigngy)sulfonyllbenzamide;
vlisulfonyl }benzamide;
4-(4-{[2-(4-chlorophenyl)cyclohex-1-en-1-yljmethy!} piperazin-1-y1)-N- {{ 5-({(1R)-3-
[1sopropyl(methyl)amino]-1-{(phenylthio)ymethyl Jpropyl} amino)-4-nitrothien-2-
vl]sulfonyl}benzamide; _
| 4~(4-{[2-(4-chlorophenyl)-5,5-dimethylcyclohex-1-en-1-ylimethyl } piperazin-1-y1)-N-
A[5-({(1R)-3-[isopropyl(methyl)amino]-1-[ (phenylthio)methyl [propyl } amino)-4-nitrothien-2-
yl]sulfonyl }benzamide; |
N-{{(5Z)-5-(acetylimino)-4-methyl-4,5-dihydro-1,3,4-thiadiazol-2-yllsulfonyl} -4- {4-[(4'-
chloro-1,1'-biphenyl-2-yl)methyl}piperazin-1-yl} benzamide;
N-{[2-(acetylamino)-4-methyl-1,3-thiazol-5-yi}sulfonyl}-4- {4-[(4'-chloro-1,1'-biphenyl-
2-ylmethyl}piperazin-1-vl} benzamide; : : :
N-({5-[(benzoylamino)methy!}thien-2-yi} sulfonyl)-4- {4-[ (4'~chloro-1,1-biphenyl-2-
yvl)methyl]piperazin-1-yl } benzamide;
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4- 14-[(4'-chloro-1,1 s-biphenyl-2-yl)methylene]piperidin-1-y1 }
-N-[(5-chloro-3-methyl-Ibenzothien-2-y1)sulfonyllbenzamide, 4-
{4-[(4'-chloro-1,1'-biphenyl-2-yl)methyl]piperazin-1 -y1} -N-[(5-chloro-3-methy1-1- benzothi

en-z-yl)su|fonylﬂﬂfwleﬂmh@r\zﬁmi@&ﬂ-z%ﬁk}lﬁ)ﬁ%&@ﬁﬂ&&ﬁzﬁ%[%'c(@tﬁ‘aﬁn'

dazol2,1-
orophenyl)-4,4-dimethylcyclohex-1 -en-1- ylimethyllpiperazin-1 -yi)-N , -dimethyaifl,%,ﬂltriazolo[
1,5-alp 'Fni”clfﬁl%%}rfgﬁﬁé‘ﬁﬁfﬁél%ﬁﬁa@?e; 4-(4-
{[2-(4-chloroph g e danisl|\NaTeViellale S} CUETSIARME IReraziq- AL)- 7-dimethyl [1,2,4]
triazolo[l,5-a]pe{ﬁ?ln\t'li(din-.2-yI)SljIfon{d)ilslf]%-i[)(%-f#l’}?)%r%ﬁ?]i1 1?1}(?&%9?%%(}%&%%%%% 4-(4-
{[2-(4-(%“’(')‘[l -%%daimethylcyclohex-l-en-l-yl]methylIpiperazin-l-yl)-2-
[(6, 7-difluoro-kH4nee 1HRo Xyl HE vrdi IazQla[LB-/IRYIIIGIN-2E 1 1 3 thinsal.
stquonyIIbenE{arr;l{?de; _'[ert-bLﬁ}}jl (2S¥)12IS{}§¥59¥{4 4@:3&?;}&'%9& Jyl? ?jpdﬁ’m giﬁléhyl 1,3-thiazol
{[2-(4-chibiBpng5enzamidtethylcy clohex-1-en-1-
yHmethyllpiperazind-whlos(Lht-BysrelafR B-hipyidh 0enzoxiskHiia 5
-4-methy,|1,3-thﬁ%fl-2- ,Hoxyl'metfi;ﬁIIrr{%[rgp%%?lbr?gf}gﬁ%%%ﬁ?%9'§tfgﬁatﬂl%%-52- {[(5-
{[2-(1#1’5*&%?{%{89%9%3%@’1 -‘Ché{’{’i}h‘r‘f&ﬂ@@ﬁh eny1)-4,4- dimethylcycloh ex-1-en-l-ylrn ethyl }
piperazin-I-yl)hlqazRylléhqkﬁ@mgylﬁﬂﬂ&%k}}ﬁﬂ&ﬂﬁ@iﬁa&ﬁﬂmﬁlFEG (klﬁ%?*&%'ip%@ﬁr_boxy'ate;
y -

4-(4- { [2-(4-chlorgphen y1)-4,4-dim ethylcyclohex -1-en-I-yHme yf} piperazin- 1-
(2-[(4-REBrOBI Ry BEem i aFnasRsethoxy] -4-m ethyl-1,34bl azol-5-y1}
sulfony1)-2-(IipyrioletZess iRy iRy 2NZAMRIC 2-(1H- imidazol-4-yloxy)-4-(4-
{[2-(4-ch|oro§t$l£1y_1 -4,4-dim eth%@yc?o%)ﬁ%?@ Aq%gﬁ)ylg}gp%ﬁg%g?ﬁi%ﬁ) yﬂ?pl&mz{n
{2-[(4-fludrotEl: y-2H-pyran-4-yHmethoxy] 4 m eth y1-1,3- thiazol-5-y1} sulfonyl)benzamide;
tert-butyl (2S)42¢41(& Lldsf4- g»,@ﬁlg{yﬂ;- oph Bal cyclahex-i1 -en-1- yljrn ethyl } -
piperazin-I- 1)-2{-(1K§:indazoll-[Af-onxy)benz[c‘;%isulfgﬁnﬁgy Ig?%f%%ﬁgﬂthy -%ﬁjgﬁ}[#gi%l-z yh)oxy]methyll
morphIionERsaz s and ~ 4-(4-
{[2-(4-chlorop Fohrinethyeyeiohex- st qaﬂw iperazia-f¢1)-N( (2-[(4-fluorotetrah
pomt ol 7 %—ﬁﬂiaélg?- -lyllsulJE @Pﬁ} x t(g !

ydro-2H-pyran-4-yl)m ethoxe/]'-4-met,hy.1-_1, fony1)-2-(IHihdazol-4-yloxy)benzamide.
5.4-(4-d{I[féiféhYHHrgr%ﬁm)léﬂ@m%y%h&@wﬁhmidmw Ypiperazin-l-y1)-N- ( {2-[(4-fl

uorotetrah ydeghgHrnyran-A:yDreeihexy] 1*45{51&@9{12%,{%@{%%%#}%%@3'2'(1Hpyfr0|0[2,3
sa

-b]pyridin-5-yloxy)benzamide or a therapeutically acceptablé thereof 6. A composition for treating

bladde¥ By Brstme krtersbreugt hntdr2 ke Bw eaelect-sebeisslataincer, chronic
lymphocytic lekamis, ¢alorectal erides! | gag%%bgﬂ&%%%gﬁ%ggggyﬁr cancer, lymphoblastic

leukemia, follicular lymphoma, lymphoid malignancy o -cell origin, melanoma, myelogenous

leukerdi }’ﬁ%}’@%‘ﬁ%ﬁ%ﬁ’ Wimedt bvastan ddhoerr PR EBRtKing cancer, prostate cancer, small
cell lung cancﬂr{mr[@l@@ergang%iﬁgég}qqnﬁ%imﬁ}lﬁgwmg@n “%pggﬁatsg%&Fﬂﬁﬁgfutically
aim

effective am?unt f the compound or therapeutically acceptable’salt of claim 1 or ¢ . 7. Use of a

compdURBEGT thetapStareLty AEEomY I €arEBHERIM 1 or 5 in the manufacture of a medicament for
treating b|addﬂr{¢thmh15f@j[]’p@%ﬁgﬂ@q@%nﬁﬁag_?ﬁ#;ﬁ%ﬂaf[9}/}/&@?@@&&&%@3& cancer, chronic
c

lymphocytic leukemia, colorectal cancer, esophageal cancer, hépatocellular cancer, lymphoblastic

 leukerES NIk HaHEORHBERIERdRgnancy of T-cell or B-cell origin, melanoma, myelogenous
leukemia, myRiqaa,r6f-saRealy Y IR ABNGRD- NRRERN celt ung cangel Prosigte cancer, small
cell lung cancer or spleen cancer in a patient.
yDmethyljpiperazin-1-yl} benzamide;
4-{4-[(4'-chloro-1,1"-biphenyl-2-ylymethyl]piperazin-1-y1}-N-( {5-[(E)-2-(1,2,4-
oxadiazol-3-yljvinyl]thien-2-v1} sulfonyl)benzamide:
4-{4-[(4"-chloro-1,1"-biphenyl-2-ylymethylpiperazin-1-yl}-N- {[1-(2-chloroethyl)-3,5-
dimethyl-1H-pyrazol-4-yl]sulfonyl }benzamide;
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5-{[{4-{4-[(4-chloro-1,1"-biphenyl-2-yl)methyl |piperazin-1-yl }benzoyl Jamino] sulfonyl}-
N-(1-ethylpropyl)-1,3,4-thiadiazole-2-carboxamide;

4-{4-[(4'-chloro-1,1"-biphenyl-2-y)methyl]piperazin-1-y1}-N-[(5-chloro-1 ,3-dimethyl-
1 H-pyrazol-4-yhsulfonyilbenzamide;

4-{4-[{4-chloro-1,1"-biphenyl-2-yhmethyl|piperazin-1-yl} mN—[(4-niﬁ'o~5~piperidin- 1-
ylthien-2-yl}sulfonylJbenzamide;

4-{4-[(4-chloro-1,1"-biphenyl-2-ylymethylpiperazin-1-yl} -N-{(5 -150xazol-5-y1-2-
furylysulfonyl [benzamide;

4-{4-[(4'-chloro-1,1 '-bipheny1~2~yl)methyl]piperazin—1—yl}-N-[(3,5—dimethyﬁsoxazol-4—
vhsulfonylbenzamide;

4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylmethyl } piperazin-1-y1)-2-
(1H-indol-5-yloxy)}-N-({4-nitro-5-[(3-pyrrolidin-1-yipropyl )amino]thien-2-
y1} sulfonyl)benzamide,;

4-(4-{ [2-(4-chlorophenyl)—4,4—dim ethyleyciohex-1-en-1-ylimethyl} piperazin-1-y1)-N-
[(5-{[3-(dimethylamino)propyl jamino } -4-nitrothien-2-yl)sulfonyl]-2-(1 H-indol-5-
yloxy)benzamide;

4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-yljmethyl ) piperazin-1 -yl)-2-
(IH-indol-5-yloxy)-N-({5-[(3-morpholin-4-ylpropyl)amino]-4-nitrothien-2-
yl} sulfonyl)benzamide; |

N-{[5-({(1R)-3-(dimethylamino)-1 -[(phenylthioymethyljpropyl } amino)-4-nitrothien-2-
ylisulfonyl} -4-{4-[2-(trifluoromethyl)benzylidene]piperidin-1-yl }benzamide;

4-{4-{(4"-chloro-1,1"-biphenyl-2-yl)methyleneJpiperidin-1-vi} -N~[( 1,i-
dioxidotetrahydrothien-3-yl)sulfonyl Jbenzamide;

4-{4-[(4'-chloro-1,1"-biphenyl-2-yl)methylene]piperidin-1-yi} ~N-[(5-chioro-3-methyi-1-
benzothien-2-ylsulfonyl |benzamide;

4-{4-[(4'-chloro-1,1"-biphenyl-2-yl)methyl]piperazin-1-y1}-N-[(5-chloro-3 -methyl-1-
benzothien-2-yl)sulfonyl]-2-phenoxybenzamide;

2~(3-chlorophenoxy)-4-(4-{[2-(4-chlorophenyl)-4,4-dimethyicyclohex-1-en-1-
yllmethyl}piperazin-1-y1)-N-[(5,7-dimethyl[1,2,4]triazolof 1,5-a]pyrimidin-2-
yl)sulfonyl]benzamide;
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4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1 -en-1-yiimethyl } piperazin-1-yI)-N-
[(5,7-dimethyl[1,2,41triazolof 1,5-alpyrimidin-2-yl}sulfonyl]-2-[(6-fluoro-1H-indol-5-
yl)oxy]benzamide;

- 4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1 -yllmethyl } piperazin-1-yl)-2-
[(6,7-difluoro-1H-indol-5-yl)oxy]-N-[(5,7-dimethyl[ 1,2, 4]triazolo[ 1,5-a]pyrimidin-2-
yhsulfonylJbenzamide;

| tert-butyl (25)-2- {[(5-{[4-(4- {[2-(4-chloropheny])-4,4-dimethyicyclohex-1-en-1-

vljmethyl}piperazin-1-y1)-2-(1H-pyrrolo[2,3-b]pyridin-5-yloxy)benzoylJsulfamoyl } -4-methyl-
1,3-thiazol-2-yl)oxyjmethyl} morpholine-4-carboxylate;

tert-butyl (2S)-2-{[(5-{[2-(1H-benzimidazol-4-yloxy)-4-(4-{[2-(4-chiorophenyl)-4,4-
dimethylcyclohex-1-en-1-yiJmethyl}piperazin-1-yl)benzoyl]sulfamoyl}-4-methyl-1,3-thiazol-2-
yhoxyJmethyl}morpholine-4-carboxylate; -

4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylimethyl } piperazin-1-yl)-N-
({2—[(4—ﬂuoroteirahydro-2H—pyran—4—y1)methoxy] -4-methyl-1,3-thiazol-5-y1} sulfonyl)-2-(1H-
pyrrolo[2,3-bipyridin-5-yloxy)benzamide;

2-(1H-benzimidazol-4-yloxy)-4-(4- {{2-(4-chlorophenyl}-4,4-dimethylcyclohex-1-en-1-
yllmethyl }piperazin-1-y1)-N-({2-[(4-fluorotetrah ydro-2H-pyran-4-yl)methoxy]-4-methyl-13-
thiazol-5-yl} sulfonyl)benzamide;

tert-butyl (25)-2-{{(5-{[4-(4-{[2~{4-chlorophenyl}-4.4-dimethylcyclohex-1-en-1-
vlimethyl}piperazin-1-y1)-2-(1H-indazol-4-yloxy)benzoylisulfamoyl } -4-methyi-1,3-thiazol-2-
yloxyjmethyl } morpholine-4-carboxylate; and

4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylmethyl }piperazin-1-yi)-N-
{ {2~[(4—ﬂuorotetrahydrowZH-pyran-4—yi)methoxy] -4-methyl-1,3-thiazol-5-y1} sulfonyl)-2-(1H-

indazol-4-yloxy)benzamide.
5. 4-(4-{[2-(4-chlorophenyl)-4,4-dimethylcyclohex-1-en-1-ylimethyl } piperazin-1-y1)-N-

({2-[(4-fuorotetrahydro-2H-pyran-4-ylymethoxy] -4-methyl-1,3-thiazol-5-yl } sulfonyl)-2-(1H-
pyrrolo{2,3-bpyridin-5-yloxy)benzamide or a therapeutically acceptable salt thereof.
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6. A composition for treating bladder cancer, brain cancer, breast cancer, bone marrow
cancer, cervical cancer, chronic lymphocytic leukemia, colorectal cancer, esophageal cancer,
hepatocellular cancer, lymphoblastic leukemia, follicular lymphoma, lymphoid malignancy of
T-cell or B-cell origin, melanoma, myelogenous leukemia, myeloma, oral cancer, ovarian cancer,
non-small cell lung cancer, prostate cancer, small cell lung cancer or spleen cancer, said |
composition comprising an excipient and a therapeutically effective amount of the compound or

therapeutically acceptable salt of claim 1 or claim 5.

7. Use of a compound or therapeutically acceptable salt of claim 1 or 5 in the manufacﬁlre .‘
of a medicament for treating bladder cancer, brain cancer, breast cancer, bone marrow cancer,
cervical cancer, chronic lymphocytic leukemia, colorectal cancer, esophageal cancer,
hepatocellular cancer, lymphoblastic leukemia, follicular lymphoma, lymphoid malignancy of
T-cell or B-cell origin, melanoma, myelogenous leakemia, myeloma, oral cancer, ovarian cancer,

non-small cell iung cancer, prostate cancer, small cell lung cancer or spleen cancer in a patient.
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