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APPLI CATI ONS [ 0001] This application clains priority

wo c@ai0k983 Provi si onal Application No. 60/ 656, POL/US2006/007143
entitled "PEPTI DOM METICS" filed on February 25, 2005,
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| N COVBI NATI ON MVTH TOPO SOVERASE | NHI BI TORS" filed on
June 20, 2005, U.S. Provisional plication No.
6hipeplution slaims thg bepepf BovilvEatsoOE. SsRimuisienat Aplication
I NHI BI TORS" filed on August 9, 2005 and U. S.
Serial NOOQM,@&Q fMM@_&MWhicﬁﬁé RROrREAed hy idftrence herein.
" PEPTI DOM METI CS OF SMAC ALONE OR | N COVBI NATI ON W TH

PRI UG St nNhiNG ARz e ANEY T AWAREH anldi th€g@n limited
Oct ober 25, 2005 herein i1 ncorporated by reference in
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gani sms,
m an exter factor such as a_ chenokin
ei&? pitsen Inyip ﬁ%?r)OVtS’FS D% finiERk i i el Sfheoide 17
as DNA damage (an intrinsic pathway). Alterations in
benzoagedsst Bynimidienarolay Gzrheneoasalen) arwl;fl%we dt is glsawngvidgpgaethods for
of human pat hol ogi es, including devel opnent al
the syuthsos dbths beuzmazaes, prutholineaznies dnd dagiess. amaehibodisnent, the
neur o- degenerati ve di sorders. One node of action of

methodh TRy hdedpiap betzodzdlgsori pyriagiinog@ddsttoriptisé R oep @8 hcleophilic
[ 0003] Apoptosis is conserved across speci es and

v1ny11@°<£d%1&‘ri<ﬁfje1ﬂﬁfn§&6d°" bR ARG EBIRERSE 173chi<f-}811tsy of

cystei ne proteases W th aspartate’ speci |C|ty I'n their

a These i ne taini ar
foreny g . Tt ot o Beaeh bl Beiteched® of BRI ot |
as catalytlcall |nact|ve zynogens and_ are
nucleqphges omanpthsr embegt 1@6@5@@dnq%octﬁef@bwﬂ#étmgedlwlm%@%%we a
during apoptosis. Once activated, effector caspases
palladame catelypedaiokd-@ubbing macttc&nd»fyﬂpi@doélﬂmsagé,létdi@-m-oh& analogs
spectrumof cellular targets that ultimtely lead to

thereof Qifh tHi8al tanhl MQiAR! surviving cells that have not
recelved an apoptotic stinulus, nost caspases renain
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SR e AR 1 e
evol u narll ser tein IIed IAPs

well of PR Yo H R B PP BRI AL PO APBB0 e RS (A The most
fam |y of proteins suppresses apoptosis b reventing

potent (P KL isDikitoroeis SpRueaspa ddLHAma N Aol | Hhandresta-S, 16-dione
enzymatic activity of mature caspases. Severa

(5, codl sdrhatcVINIDaEd)| 3H-hi ABsy-1 P LugyrivgidKl)ARiroga-5 ABLdiede-(183nd 17-
M.- | AP, NAIP neur onal apoptosis inhibiting protein),
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human, and are known to be overexpressed in nmany human

the widdrperAR,, ot mathal 3.3 tsp &t himher bingingesiigieioydo diedaties. Compounds
t hree Bacul ovirus LAP | AP repeat (BIR) donai ns, and

5 and Gosdre akso shem @l Booias pesAR anrpbeixly) THeadeti gnatvthFﬂttmes showed
finger nmotif. The BIR domain itself is a zinc binding

that 5 @0A81iAhiB (RAQEH /G DIEPisHHREtSPIRCaP AP L AP astﬁte b8 cells
and 3 beta strands, with cysteine and histi
resi dues that coordinate the zinc ion. It |s the BI R
domain that is believed to cause the anti-apoptotic
effect by |nh|b|t|ng the caspases and thus |nh|b|t|ng
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i nduction, Smac is released frommtochondria into the
cytosol, together with cytochrone c, where it binds to
w0 2Ps/093p3] enabl es caspase activation, therei nPCT/US2006/007143
elimnating the inhibitory effect of IAPs on
apoptosi s. Wiereas cytochrgne c induce
with I%Yﬂﬂ}l‘?ﬁéﬁ .t}zf‘alpvvomlca?msalsbmae tig-actq el frﬁlrdeb@ﬁa%menam were
-3, Snac elimnates the inhibitory effect of nultiple
compaﬂah]ésto tiirat casnter ad remarkhbly sememior &d thyt off fluthniide. That
have been exam ned to date including XIAP, c-1API,

pharmdcokifBiZes ARGmbud A3 anligis, mide®es aResdtated Bomvmg rmst er
regul ator of apoptosis in mammals. [0007] It has been

adm1n1§t?%9i@ﬂ otf BBty RBEF 5‘8&136 FralePlabhif 1A01:33 9883 tan 5B Y,

not only the proteolytic activation of procaspases,
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bind to a portion of IAPs. This N-termn nal quence 'S

Remarkablys somapuid? wWep ity conyosied Ho pmstabiolige &en@tw y identified as
anti-apoptotic effects. [0008] The basic biol ogy I|IAP

17-(1 Halrenaigoidazoi 4 -H)epdesta-3-hee. Wientested ircwang ISerevrd torbe very effective
synergi ze ot her chenot herapeutic/anti-neopl astic

at inhilEgeNths cadvehit ahafbigan-ieiendent LAPC4 human prostate tumor xenograft,
Cher not her apeuti c/anti-neopl astic agents and radi ation

while G"Qbﬁ ﬁileﬁ@ctﬁr‘épé gguﬁdos {509HERe Wﬁ@ﬁ%)%eﬁﬁteé il £538¥ Rfuction (P

damage and/or the dlsruptl on of ‘cel | ul ar
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nalin at h wi thin_tunors arin orma
sinifiGaafly S0 FEER SR R Th PSRy gt aa i st examp ¢ of an
antitunor agents, such as TRAIL have been report
anti-hoppenal gget (embatos of andregensyathess @p%%i%@hsblﬁomw@ogen) that
Hgand (TRAIL) is one of several nenbers of the tunor
is signifieemttysmered effeictive (hihEdsttipenf suppiegsiom af arndnogenalependent prostate
apoptosi s through the engagenent of death receptors.

tumor gicMth. Th iRV 8€theseniphessive untisarilkt properties,mpeteps aiid others can
system which in humans conprises two death receptors

be use@ﬂﬁtﬁéqt‘i@a%mgﬁcdf%uﬁﬁﬁ%%s%écanzﬁl L has been used as an

anti-cancer agent alfone and in conbination wt h ot her

§§{5tt% claﬁ]cer %ﬂfm%ﬁ HBEtQ% %%51? I}%égén| -r% Zc'fa.

can |n|t| e ap
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have ach|red resi stance to chenDtherapeutlc dr ugs

men anpithg pedepd dpadingscanssisieath ie Amprispr mendindbe Unifed ta ?qs dhis year
caspase cascade utilizing adapter nol ecul es such as

(2004) FaDEtin@trd 230000, nefsi aase FRAbtatecanget wik bhdisgndsedand about 23,000
identified. Two receptors TRAIL-R (DR4) and TRAIL-R2

men w{lDiR2 )of a6l iRERe ARBRA of 4d1¢ Cahepn BkdtiRGes, A004.1GY €8ncer J. Clin., 2004,
non-functional receptors, DcR, DcR2, and

54, 8- mt @ﬁ@g@ﬁwoﬁ@a@m W,ﬁfe_tavéﬁag SRl E&%ﬁ&@&@pm among

gents I ncrease expreSS| on DR4 and may

ner Gl LV
Africalf ﬁ?xlﬁ]elﬂfm en vr%é‘%({' ﬁ].%ﬁ r than Mﬁ@l{% z]‘uc%?lf“!‘ X‘{e agx?i t elr_&%dannual
roducti on have been shown.in seyeral types of canc
death 1Bi5 Vg PR CRAn TYiES e*e%f.@é‘fﬁasms‘??fr st Cahcer
vacci ne i nduces _a Thl inmune response, resultlng in
Faots andl &'l gires3) ohndspgens playaniaipogdyntorleie the derielopaemiggrowth, and
TRAIL, and the infiltration of the lesion with inmmne
progresedibn aﬁBiCAs(MdtiRmﬁélt,sIt DI, i"Rleysidlogibartapiy of enddchiee therapy for
treatnment of superficial bladder cancer. In vitro
studies indicate that interferon al pha (I NF-a), which
incurrently being tested in clinical studies for
efficacy in bladder cancer,2 causes apopt osi s nedi at ed
by the autocrlne productlon of TRAIL |n hunan bl adder
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carcinogenic, or cytotoxic effects. DNA nodifying

agents work by different nechani sns, disruption of DNA
wo aove0939m3 and cel | deat h; DNA damage/t he for mep¢DOSD6/007143

Cross- bridges or bonds between atons in the DNA and

i nduct n f cleotides |.eading t
prostatg {atta o Ao Y SR b K1 bk DG Thekvg wost “‘HPPE‘%‘% androgens
non- I|mt|ng exa | es _of platinum containing
in this yrgadrays testosigiome {Thand dhxgpiestoprerona (BBED aTh%e%twynthesme about
oxal i platin.[0015] G splatin is believed to kill
90% oft Bankthe et () By idrynthiesiged by (ladeenel gladsr T és funemgdnliverted to
its repair nechanism eventually |eading to cell

the mo@;ﬁitéht ah@oBEPDALT By 4B dnshad s8Rt Solrelbiasd R i81ddalized primarily

erlvatlves that share the sane nechani sm of acti on.

| | & um co re f

in the Iﬁ % gBll’u]c AoV W )e/:t % i dtl’lil% gomver We@ﬁ}r‘rggﬁg %e-androstan-178—ol-3-
covalently bi ndj ng cul es formintrastrand

one by FHProsiate FEtiv e We P Jsﬁqof Kem., [1@é§52]43w%9a1?s¥%’f1a1 Hugains e
anti-inflanmmtory drugs (NSAIDs) have been shown to

al. intrpduged endipgym deprisation ascherepscfoahdvracedandNgaedgiaPpadn t o
i nduce apoptosis via the rel ease of Smac fromthe

1941 (Huaggos koald! StadiePdiAProstitic eatner: 23The 2f¥ets ofedstration on advanced
101: 16897-16902). Therefore, the use of NSAIDs in

carcindt@$H tRepiosiate1aAt. SIRen. 'SuF%t 1943, W vlod-Ne) erRReHed ahdogen
i ncrease the act|V|ty eac drug over the activity of

abla’uog &%%%Jy&%% ‘Btg%ﬂ %%%2(? %g le¥ thelr gén,eg) B reP bidal 1Mulé1ple settings

entit npos tl ons an

t05| filed on Sep
in PCAgAILSH DREme R el B (R BRI B ot s e e e e
incorporated by reference.in its entiret t eaches

Cancer, 392, pr% Ael-P Q). Brehdretoqy ithesureipa of rrksﬂw‘\é% withgGnRH agonist)
provi de vi abl e drug candi dates. [0018] Additionally,

remains thetrgandbesktreatrtheiiopiion &rwosApmstateaaammr pRtients.0yigdival oné surgical
to McLendon et al. entitled "I AP-Binding Cargo

orchidédudrag tddasesan @Lliﬁ’ﬁﬁﬁtémm'rd@h ipeRlubiden tisthe testdsitay dostriot affect
and Therapeutic Methods" filed on February 12, 2004,

androgBf rsﬁltﬁbsisrlﬁ WPRAretae SlaRMs. Sel QhleRERed Khave Eﬁo@t@ﬂ ittt b ) ombliRtion
a cargo nol ecul e can be attached to a N-term nal Smac

therap} B RO R TLE 1onﬂ§‘€%§25§ S REehbEmnEeh

signiﬁg%ngc?g @f(%l{))]%st %%uryaf 1 %J_]{tgé H?%%Es (g%?wfoaﬁ, FIS%%}O“ 0 lecl? Trial of
St ereoi soners of the mnetic conpounds described
leuprokids with and withow! dluimeidapmprobdicicarcinomayr ¥serd!. - ddehi 1988, 32/,
The invention al so provides nmethods of using these
419-424; Pevviforl, el ptieatment apoprlysiiagnased staie DAqostale cancer with
t herapeuti c purposes. The invention also provides
leuprolidy anidrfhdaraide or fugrotiele atuahs, Plese Usiingrdrowsstudy 0036",J. Urol.,
internmedi ates for the preparation of conpounds which

1992, MUl 2A SISO $ )., S ReYe mmﬁiﬁw&d&&g%ntb%dw@é i daivietied Prostate

structure of Shac to IAPs or activity of the

cancerNIIrsftH?e nf§94p9 t(guéjz?rl‘ Jhqf7s §550 4 &Qg&]feeﬁhrgg %&F’@gy Rfohld?Gnd

esent’ 1’ nvén aV|n enera

rein are. |nde e W
colleaéug%{%glé?tk%ny]“he a&gﬁolg}‘;p 8’3%? &%Feﬁﬁlﬁw pr%%? §1’1ncer Clin. Cancer
trifluoroacet al k}/ opti ona subst | t ut ed, al kyl,
Res, 23 of40-RER 1Chves et oo ML o LHET apogy i ectimént PCA
cycl oal kyl, cycl oal kyl al kyl, heterocycloalkyl aryl,
tissueszat Jevals lsyfﬁmdxmtoeaqmaa‘gtlandemere@avtyﬂ &b kgditiory usisgahicroarray-based
optional ly-substituted with hydroxyl, nercapto,
profilil@bligedenicdd A aenspif arodels, Sdvkyek and‘lailléaglh@ﬂ(Chai &aky 'Molecular
al kylthio or Rsa and R5b are independently
optional | y-substituted wi th hydroxyl, nercapto,
hal ogen, am no, carboxyl, alkyl, hal oal kyl, al koxy, or
al kyl t hi o; or, optlonally, R5a .and RSb are connect ed
by an alkylene alkenylene alkynylene brldge of 2 to

R b .



optional ly-substituted al kyl ene, al kenyl ene,

al kynyl ene chain of 2 to 12 carbon atons where one or
woreroe/ogpbhon atons are replaced with N, O or BCT/ER06/007143

Rila and RIlb are independently absent, H, alkyl,

s R LA LRI AR 133 o e
Ik | ene, al kenyl ene, al kynl yene, or al kyl oxyal kyl ene
modesiGgeRSeaR AprpBeTCRRIRTHBRINA BaR aioehicchanes emsivisnily dssoBisied
atonms are optionally replaced with N, O or S Wen W
with thg devahepraens ohwssistravaioemmtiaydiogemtherapy. Botent ihd spegific compounds
i ndependently be H d, Br, F, alkyl, CN, CO2H, and Rl
that inHibit andtogdn dyhthiesig & the Itesftes[ aﬂremalsalak& b&lﬁﬁtissaé ke beense effective
al kynyl ene, or al kyl oxyal kyl ene chain of 2 to 12

for the GRARRAT 8 OR (N{< ar a9, COQt iBRBaik] X. BIPSinibiests 8f k- Eﬂﬁoxylase-
al kenyl ene, ynyl ene, or al kyl oxyal kyl ene chain of

Crarh AR 08l P LGR39 i P,

CN, COH and W and Rl la together are a
Lks@%bi%%F5 ﬁ%ﬁf%ae al kenyl ene, al kynyl ene, aryl,
aryl al kyl ene, | al kyl al kyl ene, heteroary

Ha ﬁleerfs%t?a/m né%&lan%?p therdasg step el 1?90%6@?1? pfiTdavolves two key
al kyl ene, al kenyl ene, al kynyl ene chain of 2 to 12
reactions Miteh ant seamenifrdlyand teeyorre hotheatdyzod hy atstngle @apime, the
bereplaced with N, O or S and R Ib is absent or H
cytochiinke/P450apbdricorpgdngses Litostiyidrostydake A17100Hy ade  CNPA ¥ p{Hall, P. F.,
al koxyal kyl . [0021] Anot her enbodi ment of the present

"Cytocthfﬁé‘PMQ@ O, S 1diR chPahaRettive acosH H@afosz 1a98 arﬁplﬁ'ﬁﬁu NASteroid
of the present invention with TRAIL or other chem cal

Bzochewdlgé %%101‘5915‘9/?“5%7&%)0%9%8%% Qﬁ{‘f&ﬁég% e{n?&nd by

recebtor as recelved consi

virtue @f‘aaﬁ@idn%@ﬁﬁ%ﬁ%}éé SRR oo, P TSl e B s

t osi s, t nor mal cell§ appear to be

clinicafly &réheamatmsnttqf |P§Aag rpefHerfrereretaly Ketpoqnarels; A mane! and rapid
cells may arise by a varlety of different mechani sns

treatmént éonadivarpedl peastatic camast't, dcplot983ps Hs dhzd 50X lide eepprted that
receptors, or overexpression of FLIP which conpetes

carefulf schedlyin® g tretmapiane pré@ivoe peilowgzed wespogseDirS6ihéovismhdratone-
In TRAIL resistance, Smac ninetics increase tunor cel

refract&ﬁ"iﬁbsltét& cdnéet PatibRAI(Mdseadensl., ' OpBRlPAG:AE dfletocdBatolb and

e clinical correlations of which are expected to be

hydroc{rﬁ]s%ﬁlg #2688 gfegfvérfseéﬁltﬁ ¥b¥e fe'f'ra&%ﬁl #rogﬁﬁe' cah&ht ,Proc. Am.

| nprove |n|ca response, ncr ease response

rati nced atlent ur vi .
assoc 41 R 1808 14 3 PRAGLYo) BRBOGES. RALESHL ORI By o e
in vitro anti sense treatnent, has been shown .to cau
activity By adVERGE AP h P EETISORIIE PEoRFesHen SRTHE Thimide @W%(Smaﬂ et
carcinoma cells to TRAIL (Chawl a- Sarkar, et ah,
al., "Ketooetiazol¥ esai8sraetiviity rie il vancell prosisteendnérs pelienthivith progresaion
and inhibit their interaction wth caspases, therein
despitepditemideatitiigawdRAIL Urold UOOT, HfY0 p23is1 207).[Alfiph) ketoconazole has
anot her enbodi ment of the invention, Smac mnetics are

now béé%@v@tﬂdi‘a\ﬁpﬂbﬂnﬁﬁé bedhuké bf'nl%ﬂ@wlﬁenﬁdr%ﬁfe@ﬂa&ts @his suggests
| adder cancer. XI AP, the nom nal target of Smac

that m%"c%‘é%n%adaéﬁ%g?iﬂ"?@%?iéf@. LP7 Pt BRvRIeRORY b¥pPlor weating
thlsdlbladder .cancer %st Le sensi th ‘gbto
CAS YRR PGP LSRR A 1N AR PP RoEt B8y 8PRSET i hehqrmgne
cells through the TRAIL pathway. The present invention
refractpisovi des Smac mimetics for use with BOG therapy in
superficial bladder cancer/ carcinoma in situ. The
Smac m netics disclosed herein will enhance the
ef fects of BCG vacci ne by enhancing the effects if
TRAIL generated in responseétto the vaccine. [0023]
S|n1larly, Snac n1net|cs mnll augnent the TRAIL

- e s o o

/‘1- '_r_




1, c-1AP-2, M--1AP, etc. In another enbodi nent a
pl ati num cont ai ni ng conpound i s carbopl atin.
w@2006094993 i N can synergize with a Smac pepti doPCTES2006/007143
and potentiate the inhibition of an LAP, including,
but not Limted tqg,. XIAP, cLAP-1, c-1AP-2 M_-I|AP
¢t ¥ariqty, of AefeRiaeraidpld MoRsteso g p inhibitars S YR rfi haye been
compound is oxaliplatin. The oxaliplatin can synergize
reportediang semehaye prsp sheivnioks paterdnehipisers of teatosterdme production in
i nhibition of an LAP, including, but not limted to,
rodent ¥lodBls (BDjaAlnd Bradié,ABeds). Résehihp, Jagrhan arjddddédgues haveaieb@ibed the
enbodi ment of the invention, the chenotherapeutic

hormoha fibadl @0 eShbst pa@RNC YPIAINLSHIRR! HidRSonM ih PaBerROWRR BRSktate
according to the present invention is a taxane.

A L < . . i o i nhi bi : o
cnces [RS8 ST by sPLG Sl HELR'S Bl s
. are not limted.to, docetaxel and pacljtaxel. [0028]
abireteiins angste t B 7RG b htisriy i agcs%m?rﬁs% ﬁafa'tﬁ% 3P 90: 2317-
assenbly of m crotubul es by inhibiting tubulin
2325). Semelof wer potenti OGP 17 inbibitbxs Halve brémshowmlth atsg dihabit So-reductase
progression through centrosomal inpairnment, induction

and/or afe poliid bitdndsipieAsivad patedt &uﬁm&%@dtiﬁmﬁ QNjaB BhdBtdlie, above, and
m cr ot ubul e dynam cs. The uni que nechani sm of action

Long @bl "a@BRdrbgerif GUN §BRfvel %d%é%ﬁfsy%@%ﬁ%ﬂ%?s HPARRBRe-

1",
such as Vinca al kal oi ds, col chi ci ne,

e GBS BRRISHE O, A0 R LA PR e
SR Y RN R R

organi zation and function of the spindle, assuring the
i WE 8gye dijcaypredipesedesypiagiant § YENA inhihiersfaptiandregeay, the 17-
represent an effective target for cancer therapy.

benzoazGIe g, A7 -pyrinsidtonsyleseamid ddi-diaznds, (sen y.ga Pehemeshiband 2, for examples
activates the intrinsic apoptotic pathway and/ or

of prepafitivg df tHRp6ielde adéchofan BrRalopowly A5l fEotber st as
m t ochondria has the potential to act synergistically

descriBéﬁ%@lo@vg STRE sHnlR if6r prcl%giﬁlg]the%e COIPL gﬁ’? Ist‘éfoi@s X%Ea&ased on

peptidom netic and a t herapeuti c/ neopl asti c

. radiafi ' f B t . _
our oD inBR: bb oy R, DAL AR 012 p MRS AR giagipg motetcs,
rel.ease o mac may, pr.ovi de a npre effective approach,
so-callf HRa et sobg ey (POt ese SR BRI e COmbAorial
. .interact with |AP's, such as XIAP, clAP-1, clAP-2,
librariegbasedrn wivdlegedistenchirese k- Gpreral gpingendisand golidrahase syghesss of
apoptosi s whil e chenot herapeutics/anti neopl astic
benzopygrast,s/. dmd Caemr Swhi, 200Qn 22h2939pY0 WL I Peividaged viehigfures ”, a term
dividing cells by activating the intrinsic apoptotic
originallgtifté@dict & Byl Enghsted aRRD WS Chem) 4988137, UEBLID46M deScribe
described in nore detail below, enbodinments of the

structugﬂn (&jﬁ%‘diffé SdbaBleQ i HEra SN ARY @vaﬁgg Qf ufre PRRLmMBRPHGOEEIIRY th the

a chénot herapeutic/anti-neoplastic agent and/or

new mBl%%l@{.iegﬁegé\?(%a?%lcﬁr QSX)leggltl)?gl% re‘:%i?ﬂé&&f?lce sacl%gfci)l nco%%%%?tz)fqreceive

unwan rofrrera _ synergistic
extensig Sl S B S e S0 s o ofbiologia
radi ation therapy can inprove the efficiency of the

activitigh aifbal propssdities ef avarieth £ diugs A ntaoustiplo mbove).
radi ation therapy. This will allow for an increase in
tHe @17 deteroseyl estesoid fcomppumistof the invention are of the following general
chenot herapeuti c/ anti -neopl astic agents or radiation
formulb feat nent all owi ng the dose of the
chenot her apeuti c/ anti - neopl astic agent to be | owered,
therein providing both a nore effective dosing
schedule as well as a nore tol erable dose of
chenot her apeuti c/ anti - neopliasti ¢ agent and/ or
radi ation therapy. [0031] For sinplicity and

S o a1 -y e



used in conmbination wth TRAIL there was a 1000 fold
increase in the antiproliferative effect resulting in
wW@2M809%903 d i ncrease in the cell killing as deP€rusmobyo7143
the corresponding loss in colony formation. DETAILED
DESCRI PTI ON [0036] It must al so be noted that as used
hereln and in thézappended ains, the singular forns
"a", "an", and - 13 de pIuraI ref erence unl ess
t he context clearly ulctaﬂes ot herwi se. Unl ess defined

ot herwi se, ande scientific terns used
her ein ha%e ; panyngs as commonly under st ood
¢ st | n the art. Although any
qré eqU|va#ent to those descri bed

agd in the practice or testing of

g present invention, the preferred

net hodS are ngw descri bed. All publlcatlons and

ref erences nmentioned herein are incorporated by

reference. Nothing herein is to be construed as an

whereidni ssi on that the invention is not entitled to
ant edate such di sclosure by virtue of prior invention.
[-0037]theAa Bisenk kierctura is théd, Beandh C dibg poitione ahs stploidocanalog
m nus 10% of the nunerical value of the nunber wth

thereofMVhEdh aird optﬁ)rﬁﬂté@ﬂ)suﬁﬁéh Therefore, about 50% means in
the range of 45% 55% [0038] "Al kyl" means a branched

nch
alkeny @_aT§§%§??EM{ (%ﬁl qg?ggg@%ggn%P%Jﬁmnﬁgvpnlound

. 0.12..car at unless speci fied. Wen
is 17-@3@&%%3%%1 DR o Tl B e
"al ky ntno W@lalk rti.on na§$ge a, saturated
Hydr o T PRERR fisisibenrigpdazale Beneeuiinelsy ur at ed
"hydtqcarbon carbon chai ns such as"al kenyl am no" and
pyrimidigpiegidgzcder{nysine), Bxampdieciriafolper dipging: dhe bengjmidgzaleps
i nclude nmethyl, ethyl, n-propyl, isopropyl, n- butyl,
benzotiisald) ahy byrisédindiutigdzolet grovpsteing bondeprthy ktera?d residue through a
nmet hyl butyl , 2, 2-di net hyl propyl, n-hexyl, 2-
n1trogdi‘ifhtt$iﬁ o &R S/Jmenﬂoegediﬁﬂ?faﬂd’ |tHéJ&1)ﬁ;1ne @rd‘ﬂt@@béﬁhg béndddep i steroid

2-met hyl hexyl, and the like. The terns "Il ower aIkyI

re31duest%ou 2ol s é&{]@n ﬁé&é&m@ﬁn to 4 carbon atons" are

nous an use I nt er changeably to nean nethyl

?é@‘f&%%eytlg%ﬁ%att@? AR es® (e AR e a8t in e

al kyl groups may contain one, two, three or four
inventigipst i t uent s whi ch may be the same or different.
Exanpl es of the above substituted al kyl groups
i Thsl aptienaltsybstigniéomibor thei ABE egtsuctosesinelpdesyse, or more of: alkyl
ni tromet hyl, hydroxynethyl, trityl oxynethyl,
and hamgmtmgdkpb(prdeﬂablly,cl Es)n'aﬂmnplt dmdlhalogandiek ylkat}h yipreferably C,¢)
car boxyet hyl , carboxypropyl, al kyl oxycarbonyl net hyl ,

includiak WHegxHhe bl BoAd i sRREy xttach@@fottﬁmg Qvkydte¥dlogen; amino;
met hoxynet hyl, ethoxynethyl, t- butoxynethyl,

ammo%&ﬁ%% ?tho ﬁﬁ“‘f‘sh&ﬁr}ﬁ’gﬁﬁ‘gxyﬁg%rmgﬁ%m !hg%t‘oggpg{ﬁts{i‘tﬂmts on
adjacal il ahorn e D ¢ 1B SRR ol 5 SRCRET R SR W ey

add1t10&19]d?q-98 el bOCK% Jacegggqrm ﬁt9q211pﬁlg}e 1%91;11? fnl éJ gouble bond between these
cyclopentylnethyl and cycl ohexyl net hyl groups, as
carbonggn thegingtshrmclueg. rlﬁg‘f@md{ opigenai fybisiitutionpen the ABC ring structure are
butyl, - pentyl, -hexyl groups, etc. Particular
methybgrbs;ts' dt thiecTD atdxgﬂ 1S musitionsIbsthe ring etducraichyl s e . g. a
nmet hyl group substituted by the sane substituents as
the "substituted Cn-Cm al kyl " group. Exanples of the
substituted nethyl group include groups such as
hydr oxynet hyl , protected hydroxymethyl (e. g.
t et rahydr opyr anyl oxynet hyl )§ acet oxynet hyl ,
car banoyl oxynet hyl , trifluoronethyl chloronethyl

F A




and the like; a nono-or di (hydroxy) phenyl group such
as 4- hydroxyphenyl, 3- hydroxyphenyl,

WQ2006093993r oxyphenyl , the protected-hydroxy dePCTEBIN€807143
thereof and the like; a nitrophenyl group such as 3-or

i trophenyl; a c ano henyl, . gr ou for exa
45}5% Eﬂ); Bs stifu e&mnz%r} g%gfe E?r}ggfr azgr? %m&x%lﬁudazole,
such, as 4- neth I hen I, 2,4- di met hy| phenyl , 2-
PyrlmléﬁloHW@lﬁ@ﬁyhaﬂn& Strep@tfzSpn e halogearamino samainpglkpleasyhydroxy,
pyl ) phenyl and the like; a nono or di
-SH, %alklyb mﬁqy dgapatedm]kyl erekmtmﬁe(,). These optional substituents will
3, 4- dlnethoxyphenyl, 3- net hoxy- 4- benzyl oxyphenyl, 3-
be on iy duvbor dem§ dF thelbentifiddrple) bdieozkolsypyRieidHoimBlazole,
et hoxyphenyl, 4- (isopropoxy) phenyl, 4- (t- butoxy)
pyrlmlﬁfh%ﬂiﬂzole%‘r @Ia&ﬁféystlﬁcﬂﬁ%shoxypheny' and the |ike; 3-or
-trlfluoronethylphenyl a nmono- or di carboxyphenyl or

e ﬁrﬁﬁi pgﬁ%}rlayagni‘;'rlrggﬁ%?lﬁy%g S’Wg Iﬁldmotrb%gle qr diazine

(
4-car oxyp eny

r oxynet h henyl such as 3-
struetfis e SEHE B R iPY SRy TotostiefyT or 3.4l
(hydroxymet hyl ) phenyl; a nono- or di (am nonet hyl)
phenyl or (protected aninonethyl) phenyl such as 2-
(am nonet hyl ) phenyl or 2, 4- (protected am nonethyl)
phenyl ; or a nonoor di (N (nethyl sul fonyl am no))
such as 3- (N nethyl sul fonyl am no)) phenyl.
x term "substit yted phenyl" represen
di suh tlt\ted phenyl grp where the substifuen ;e
di fferent)) for exanpl e, gt hyl - 4- hydr oxyphgnyl// 3-\
chl or o-44'hydr oxyphenyl , "tht y-4- bronophehy //;>
4- et hyl -|2- hydr oxyphenyl , 3- N#eNoxy-4- nitrophenyIN
2-hydro4y-4-ch|oropheny|, d the like, as MBIL/és
trisubstituted phenyl grouyps where the substityents
are different, for exanple
3- met hoxy- 4- benzyl oxy- 6- met hyl sul fonyl am no, 3-
nesmpiodgazdldrenzy| oxy- 6- beheotgidzodaul f onyl ami myrinadidoimidazole
tetrasubstituted phenyl groups where the substituents
are different such as
3- nmet hoxy- 4- benzyl oxy- 5- et hyl - 6- phenyl sul fonyl am no.
Particul ar substituted phenyl groups are
2-chl orophenyl, 2-am nophenyl, 2-bronophenyl, 3-
phenyl, 3-ethoxyphenyl, 4-benzyl oxyphenyl,
henyl , 3-ethoxy-4- benzyl oxyphenyl,
3, Yrdivet hgxyphenyl , 3- met hoxy- 4- benzyloxyphenELA\
N

3- met hgxyMN4- (1- chl or omelNKyl )N benzyl oxypheny
3- nmet hoxy-4- (1-chl oronet |benzy|oxy 6- met
sul fony] am nophenyl group5x-Fused aryl rlngg\l al so
be subs}ituted with the Substituents specified herein,
for exanple with 1, 2 or 3 substituents, in the sane
manner as substituted al kyl groups. [0041] The term
patikndieoteiaraeli cal as usegyhierding i ncl udes ref ergagsnd o
a di-functional saturated branched or unbranched

hydr ocar bon radi cal containing from1 to 30 carbon
awloetsin tiet indivakdsdRS poihDof eI to B tshydignesidus2) |

et hyl ene (CH2CH2), propylene (CH2CH CH2), 2-

met hyl propyl ene (CH2CH(CH ) CH2), hexylene ((CH2) ),

Abnb Bf-aeffcl:tji&tﬁeénﬁiogﬂﬁ[enta{ﬂéy 15 ?mg gﬁh&%%%agg Callléél lvﬁﬂ:% has no

group o nof e

s BT Y 5, S0 AL AL 088 e

) ranche aIkerne radi cal or group having 1-30
with ﬂ{?gﬁ) HBg Wzli'%cg‘rfé adjaeeth e AGCHRehta the - 87 beiseoeryl sebitisution, i.c., the
Lower substituted al kylene radicals refer to to a
13-posififizst i t ut ed al kyl ene radi cal group, having 1-10 carbon
atons, preferably having 1-5 carbon atonms, and having
from1 to 5 substituents. Substituents can include but
are not Iinited to those for the al kyl groups. [0043]

—r




"heterocycl 0" al one and when used as a noiety in a
conpl ex group such as a heterocycl oal kyl group, are

wais@d/op3wer changeably and refer to any nono-, BPCFUSIN6/007143
tricyclic saturated or unsaturated, aromatic

e ShS s T R o B Bl v

atons where the ring atons are carbon and at | east

a convmﬁenaietrgct@mhamct on 3p-bydroxy-sudiosta-16-dieyeg end-oxé-androsta-5,16-
particul ar enbodi ment the group incorporates 1 to 4

diene. Bet B StHRFBmbIJiRieabthe W arfl B1ingB IR of tHFollewing stciires 1-
doubl e bonds and 6- or 7-nenbered ring has 0 to 3

25. doubl e bonds and the nitrogen or sul fur heteroatons
may optionally be oxidized (e. g. SO SO2), and any
nitrogen heteroatom may optionally be quaternized.
Particul ar non-aromati c heterocycl es include
nmor phol i nyl (norpholino), pyrrolidinyl, oxiranyl,

xkoxetanyl tetrahydrofuranyl 2, 3- d&hydlrofuranyk

2 pyranyl rahydr p rany thigdta t hi etjan
(d;ﬁxe r ahy e‘i~anyl adl nyI ‘ i nyl y\ (Cb/x‘
R met h yrrq{ erazj pyl -8 pi Py N

CH; A" hetérocycloalky group is a heterocycle group as e
1 defined abpve coval en8y bonded td an al kyl oup as
~ defined abdx . [0047] Rarticular 5-qenbered

erocycl containingla sul fur oy [oxygen atg
Cbﬁe to ‘rqtrog rrs i ncl i azol ch as
hi azol anng 2 Yy, , thiadiaxe

such as 1 3 4- th |ad zoI 5- yI a 1
7 2, 4-thiadi%zol -5-yI, azonI suc s oxazol -1y |
xkand oxadi azol yl such asxl 3, 4- oxadkazol 5-yl, xand 1,

2;4- | § odlar 5- nbered ripg ‘L
etero a to en at cI ude
c m dlglg 5 azol - 2- as HON

1,3, ‘4- t |azoI 5-V1, &k 2,3-t i a 5 yI ang 1,
13 2,4-triazbt-5-yl, and etrazonI ggih as 'Hb

~ I Htetrazol-5-yl. Particul ar Yenzo-f used 5 nenbered
e _benzokaz N hengthiarol
yalo)y free"ni £T ogenat §hrs ‘and opPi onal y al

sulfur Oy Oxygen om for Qéanple py2sdyl, suciy
pyrld 2- q pyrid-3-yl, and™pyrid- 4-yl; pyrlnrdyl
such as pyrrnid-2-y| and pyrimd-4-yl; trrazrnyl such
as 1, 3,4-triazin-2-yl and 1, 3,5-triazin-4-y|;
Pkl fdawiny [liss ubhdiclesigal matheg bhedapdundsidigpytha 2 B yihgs as in 1-25,
Substituents for optionally substituted heterocycl es,

and th@0@nd W kR8N PNbAS, RhertehEX 35 BidgafiidaRdTb e A8alobbicompounds
systens di scussed above can be found in U S. Patent

WhCI‘ClIX?( sgblreﬁzd%maz%ggs 8gz|qm (g?g&%‘zgfe'éﬁfﬁnl inc |1%Z§Fé) gealrnle r?é pgrlmidine

1 ¥ u%ftltuent and have fronrabout 6 to about 20
meas%s’ﬁdﬂ “8ns (and all conbinations and subconblnatlons
ranges and specific nunbers of carbon ato
Compwny} kn), \nﬁrﬁyrﬁ) osym aBehylsl T- Gféb@mm@ﬂ@alrﬁaﬁnémw 16-
bei ng prefehm@d. Aryl al kyl groups can be optionally
Compeuib2i t ut edp-Naoord- 17 tH-bgnAmadapbdlesylraattode; 5,1 @diene
Comp6xid®! €, bepzghlord@Pit HbefBiniddzol- tiyPhedydstes Mgl diene

Comp&ﬁxgpjﬂ'le?ﬁlt e hBfomd2 ?'@WI %Hﬁﬂmde\%ﬂfjl hRharstLe3 ledwrrrﬁr o
Compli mg? it r ok b5t d’%aa%é

|ned for
Compg 1tute ?le

diene
1
Compoyny] bfi“é%‘%‘rdéqud'lél)‘ %13 GFTéFchaI f used
Comp@@lchﬁ ar yI r(d benzieidagn] gy endregaBihta-fisns of
CompownribfendentI7y(15tbywimidesd-lay iy tmethlencandiastryl &frianke
cycl oal kyl and aryl group having two atons in comon.
[ 0050] Cycl oal kyl radical dr group nore specifically

|ncludes reference to a nDnovaIent saturated

o s R B o

¥
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triazolyl, thiadiazolyl, oxadiazolyl, tetrazolyl,

thiatriazolyl, oxatriazolyl, pyridyl, pyrimdyl,
w@roanpIvyd , pyridazi nyl, thiazinyl, oxa2|ny| PCT/US2006/007143

triazinyl, thiadiazinyl, oxadiazinyl dlthlazinyl

di o in I 0 hi azi aZ| thiatrjazinyl
Com %Péi(f(f az?/n ég’{ ?W@&Héﬂm % tg%‘?‘& pta-4, {6-triche”
Compgy) yr |3n3 Qjiluorp-d i/ 1Ak ifraid yL)-andsesters doolieng
Comp 13(5yr| daz3- E}ﬂucaﬁdhﬁla bﬁyzlmld@zwoéml) -arlrpstars d 6 diened
Compaiud 134t i ved 7-({ 6kbengiamigzel 4 el 0oty lyheantiestady, 41 §Htriene
Compdasnzbt:hi az di7y|l H-teeminaitiviodd iFd g 84nydthy Iassandiostiasz4ab \ b-tetracne
Compdhani8:m dazold-Phiflwdre-17AdAHYenzimidazol-1-yl)-androsta-2,4,16-triene
Compdigid igul ar [3y3-Defesreanyi 5- be‘ﬁ@ﬂrﬂd@zol—hylﬁaﬂdﬁbsﬁ&m 6216L|tetraene
Compdimd PA bOXY31H Mk}mﬁné’@’?mw{ HenziRtiddzBi- and?osY -5,16<diene
COmp&ﬁﬁfP@Xy”EtahM b%n% i¢48 1 l)y ] &”ﬂi diene
Comp 1. ) rostat 4 16 triene

Compél [ 20} adl %Z % % %;{:}ﬁfal zol-1 6—d1ene
Comp%é%gi‘;o' %P ?}Q E 1}1q % ?str? a O -ttetraene

Comptgl OXV - 7 [IH erhznp ame-y ?98? ,16-tetraene
Compapmyl 23z - 2. fihlogo 1@-(]’4&] Ssagmigazpl-bypres rg—.l;?é(ﬁ )16 -tetraene
Compaimyl 2adi a qu;n L7- (l;_Hb @ﬁdﬁ% bty syra-lﬁ 5(10),16- tetraene
Comp@mﬂ. Peadi az3010d5-lyk(lHibemlmd@oé-dryd}dtpasl §15(10),16-tetraene
3,4-thiadiazol -5-yl, 2-thiol-I, 3,4-thiadiazol-5-yl,
2- (methylthio)-I, 3,4-thiadiazo|-5-y|, 2-am no- |,
3, 4-thiadiazol -5-yl, IHetrazol- 5-yl, 1-nethyl-IH
tetrazol -5-yl, |-(l-(dinmethylamno) eth-2-yl)-I
Htetrazol -5-yl, 1- (carboxynethyl)-1 Htetrazol-5-yl,
| - (carboxynethyl)-l1Htetrazol -5-yl sodiumsalt, 1-
(rmethyl sulfonic acid)-IHtetrazol-5-yl, 1-
(met hyl sul fonic acid)-lIHtetrazol -5-yl sodiumsalt,
2-methyl -l Htetrazol-5-yl, 1, 2,3-triazol-5-yl,

Y

1-nethyl- 1, 2,3-triazol-5-yl, 2-nethyl-I, 2,3-
triazol-5-yl, 4- met hyl -1, 2,3-triazol -5- I yrid-2-yl
Ngxamplasef optipral Beheiitupnts for Bg heisyoapyringaX, arg shpwn by the
6- hydr oxypyri daz-3-yl, |-nethylpyrid-2-yl, 1-

followime tstrydtpyes 26 - 40 ywiherdn iXyid tbexaimydazoied Adaldgoud colnpounds wherein X
5,6-tetrahydro-5, 6-di oxo-4-nethyl-as-triazin-3-yl, 1,

is substtufed Kenketiaadly, qjyﬁnﬂdlnéﬁiﬁﬂmﬂld]‘pyﬁﬂﬁmotﬁazole pgrazme or pyrimidine
6- di oxo-as-triazin-3-yl, 2,5-di hydro-5-0x0-6-hydroxy-

areals(5"‘@6rfténff'?}ﬁl'aféd3 yl, 2,5-di hydro_ 5- 0X0- 6-
hydr oxy- as- triazin-3- yl sodium salt,
2, 5-di hydr o- 5- oxo- 6- hydr oxy-2-net hyl -astri azi n- 3-yl
sodi um sal t,
2, 5-di hydr o- 5- oxo- 6- hydr oxy- 2- net hyl -as-triazin-3- yl,
2, 5-di hydr o- 5- oxo- 6- net hoxy-2-net hyl -as-tri azi n-3-yl,
2, 5-di hydr o- 5-oxo-as-triazin-3-yl, 2,5-
di hydr o- 5- oxo-2- nethyl -as-triazin-3-yl,
2, 5-di hydr o- 5- oxo-2, 6-dinethyl-as-triazin-3-yl,
tetrazolo [1, 5-Db] pyridazin-6-yl and 8-am notetrazol o
[1, 5-b] -pyridazin-6-yl. An alternative group
of " het eroaryri ncl udes; 4- (carboxynethyl)-5-nethyl-I,
3-thiazol-2-yl, 4- (carboxynethyl)-5- nethyl-1,
3-thiazol-2-yl sodiumsalt, 1, 3,4-triazol-5-yl,

2-nmethyl -1, 3,4-triazol-5-yl, IHetrazol- 5- yl,
1-methyl - 1Htetrazol -5-yl, |-(I-(dinmethylam no)
eth-2-yl)-IHtetrazol -5-yl, 1-(carboxynethyl)-

| Htetrazol -5-yl, |-(carboxynmethyl)-l1Htetrazol-5-yl

sodiumsalt, 1- (nethylsulfonic acid)-IH

tetrazol -5-yl, 1- (nethylsulfonic
acid)-IHtetrazol -5-yl sodiumsalt, 1,
2,3-triazol-5-yl, 1,4, 5,6-

t etrahydro-5, 6-di oxo-4-net hyl -as-triazin-3-yl, 1, 4,5,
6-tetrahydro- 4- (2-fornylnmethyl)-5, 6-dioxo-
as-triazin-3-yl, 2, 9

5 dlhydro 5- 0X0- 6- hydroxy 2-met hyl -astriazin- 3-yl

N R



[ 0057] "Providing" when used in conjunction with a
t herapeutic neans to adm nister a therapeutic directly

WO ni06/02399HNt 0 a target tissue or to admi ni st erPEI/US2006/007143
therapeutic to a patient whereby the therapeutic
positively inpacts the tissue to which it is targeted.
[ 0058] As used herein "subject" or "patient" refers to
an ani mal or marmal including, but not limted to,

human, g, cat, harse, cow, pig, sheep, oat,
<:2xghicke§iznqhkey, opit ratéi@?use 0059]
Aised hersin, the te jﬁthera " afl agent
$ utoH o [ eat c nbaﬂZOHggggor anzer,\t r eve zmr
:£j>inprove S unmante ondi ti di sea a pat fiiﬁ
$ ) Enbod{ s of t esent tion rected

r
prono e25popt03| 28nd thus c@9 deat% §060] Th%
terms therapeutlcally effectlve anount " or effectlve

<:2Kannunt s used | used i changeab
‘ﬁggpre :¢~an an of a t eut|d<§%Zﬁ;und
ept N cthe r 1 nvent For e a

:i:§thera.E£t§cally t|ve a of a apeutlc 2
3 conpo s a pr rm ned a nt caI ed to

achi eve,t he desireg effect tlvely

32 prom)te3 popt osi s, g%r to sensﬁglze a cel fgto apopto%?s
pr ef er abl g by ellntnatlge an | AP inhibition of
y

apopt osi s, q=0re pref by i |t|ng an | AP
bi ndi ng g o@ sp%g\@&ﬁl] FsC Les" or
" peptidom ne j4s" are _ﬁthetlc C unds having a

t hr eedi mefgi gnal*’st 8 re“il ¢ J"c8ie peptide

noti f) ponthe ree-di e onal structure of a

selectedéeep ide. T epti de provi des the

m metic co®@und wth39he desireq)biol ogical activity,

i.e., binding to | AP, wherein the binding activity of

the minetic conmpound is not substantially reduced, and

Is often the same as or greater than the binding

affinity of the native peptide on which the mnetic is

ef] exgmpfesrof epkiersil syubstifvents dortherbeterosrid ringh¥, yesbevin by the

i nvention, we have found that X and X can be quite
followingstrpetptes de -|dkeherdie pt is dobstibeed €- IFeamabenritaidaasie izv,e

addi tional characteristics that enhance their

pyrimi8iA6nAESLHlé 6 @iRfle).CAhAIOFous TURPoREs vl EASER sGBdtituted
perneability, greater affinity and/or avidity and

benzinRibRNE ogiﬁhﬁggﬁgdﬂﬁﬁxﬁﬁofe‘e yia2A6 2} M1ﬂﬁﬁﬁecare also

speC|f|c omnmetic eSI gn s rategl es are

conte %lﬂily avai lable in the art and can be easily adapted
TP Use in the present invention (see, e.g., R pka &

Rich, Curr. Cp Chem Biol. 2, 441-452, 1998; Hruby et

al ., Curr. . Chem Biol. 1, 114-1 19, 1997; Hruby &
Balse Curr. Nbd Chem 9, 945-970, 2000) One cl ass

nlnetl it cs a azggfne t hat_i% parti gkl y for N
( npletel‘ggég pept| but niric the pep?Ih ﬁ\%iN

kbone For- ato conpr S|de gt t hat
IkGMAS c theif tionalg @ t he |reNgroups 0
he nativ nlno aC| eS|due§j%§everal of
hentc ter ster $
retroam reduced rbonyl , d t hyl ene d
41ketoneth3ﬁ%ne bonds, gre known |$Ethe art %% be 46

general |y useful substitutes for pepti de bonds in the
construction of proteaseresistant peptidom netics.
Anot her cl ass of peptidom netics conprises a snal

non- pepti de nol ecul e that binds to another peptide or
protein, but which is not necessarily a structura
mnmetic of the native peptide. Yet another class of
peptidom netics has arisen from conbi natori al

chem stry and the generatlon of massive chem ca
libraries. These generallyl@onprise novel tenplates
mhlch though structurally unrelated to the native

D T T L, I 1



pyrrolidinyl), pyrrolinyl, pyrrolyl, thiadiazolyl,
thiazolyl, thienyl, thionorpholinyl

W@ eqog/oe3wdnor phol i no), and triazolyl. These  PCT/US2006/007143
heterocyclic groups can be substituted or

nsubstj t ut Where a group i s substituted, the
Lsi) {A e f%esﬁ corapunds are tﬁ?t@dawhe t@ﬁpwgeqstr%t%sew M6, M9
substituted or unsubstit uted phenyl . Peptidom netics
and MHhy al so have amino acid residues that have been
chem cally nodified by phosphorylation, sulfonation,
biotinylation, or the addition or renoval of other
noi eti es. [0066] The present i nventi on provides
conpo which mmc e tertiary hfndi ng structur
of S t&d | APs or ac :W of the riinal portio
of Smag.NStereoi soners, of~the mmeti g goMpounds NN

herein are O enconpas
n. The in b/ al so et hods
these m to nodul npt0$|s and

her apeut o€ g . THe' | ntion al soo

[ rmedi ates and hods for wusi t hese
i&#ﬁrnediates forlgﬁi preparatio f conpounds mﬁgcﬂ
nodul ate apoptosis by m m cking the tertiary binding
structure of Smac to | APs or activity of the

NHeghTbAGY aBVitic®Bf BbseIMRHoub @ fibaldd 18COVP BRG RISt 1S o-

the present invention, a conpound of the present

reduct%NEsy %{gﬂlﬁﬁpg %&%mgct%ﬁg egfe n‘é&%@ﬁ Qﬁgg){o)rs 'aﬁd B{e(?VI ded:

are 1 n

antprol i e B GEPRS! SR e o §$r}r°§19 i TAEeP andfprc-

or_ where R5a and R5b are independently H, alkg _
were sdier o Ahg pharmagekipafiqet sprppunds Sraad Goyere sxalrgied ingmige and the in
aryl al kyl, heteroaryl, heteroarylal kyl or each
vivo anbiplmmtivgﬁes agysnst hutnen LAPCh4 hyodtatexgar¢inema aystozlso evaluated in
hal ogen, am no, carboxyl, alkyl, hal oal kyl, al koxy, or
mice. @byt kiviedgd, alRBa cnthobdls deseribeddene ndidirthé ¥xception of compound
optional |l y-substituted with hydroxyl, nercapto,

15 repﬂ%?én@ g46vbl eﬁﬁ'ﬂlé&QHaﬁﬁf E’P&I){ "No@e’l kitboiddd %Kﬁﬁﬁé@ilmhlﬁit&@ BYP4SU 17
t hi or, optionally, R5a and are Connect ed

kyl't
al nk n | en
<17a-ht§roa<gta éﬁ’fZ?Qﬁtassi 5t R Bl ot PR
.. al kenyl ene alkyn Iene brldge of 2 to 12 carbon atons
Haidanf é}r»e%éﬁ’éts@if nﬁmlé edyeerylsekd 73Pdyase fP4xd d. GYPh7Nnhibitors
or S; R6a and R6b are independently H,
on andfdgeb bicgyythesibinitro ahé izyile' y.cSredotdhBlochags.eldylec. Biol., 2003, 84,
trifluoroacetyl, alkyl, |ower alkyl,
555-5@pt i onal |'y- substi t ut ed al kyl, or where R7a and R7b are
i ndependently H, al kyl, cycloalkyl hal oal kyl ; or R8a
D Iﬁ?@ ra?c{b‘i‘l ﬁé%’ 1%9112%3%1& ﬂple/”&iﬁﬂh%éﬁa %ﬂfn@@?ﬁ §&{emes 1

I Ng SUC as an aziridine or aze Ine ring

and 2, 5699‘?0%"%‘?' S %h8a§$agla%%%’ 1é/dC I?é %&? F%PW{ ana\{ogs described

het eroaryl, or heteroarylalkyl mhereln each al kyl,
hereingy v | arylalkyl, cycl oal kyl, cycl oal kyl al kyl,
heteroaryl, and heteroaryl al kyl is
Ottei ke ahteymestidis in owrt sydthesis bf thall Gdpenzazblgsirifgdetoxy-17-chloro-16-
nmer capt o, carboxyl, al kyl, al koxy, am no, and nitro;

formylahdtRE -3 m&dﬁ%qzﬁwds 56hinad %B?(m) BB foHBREPHYBE Y adbreviously

together forma ring such as an aziridine or azetidine

descrﬂ%'rdgﬁ?ar QI] m ﬁ%{»’mﬂ& %ntyﬂge 0] Iﬂlnlih?lg’?s}klg?cﬁﬂmoﬂe@‘t on of

am no, am no, am no

spacefi R tﬁrﬁﬁ% Biafinly ?&éa%r%a, 'Q%n%ew%#al S -

are independently 0, 1, 2, or 3; X and Y are

i ndependently O, N, S, or C=C; R9a, R9b, R Ca, R (b
are independently H, alkyl lloptionally-substituted
aIkyI aryl heteroaryl optlonally substltuted aryl

o, o 1 [ o ~l 7~



di scl osed conpound. Generally, the conpounds of the

present invention include tertrapetide mnetics of
wEeme/093avel ently attached di mers of tetrapept PCEUS2006/007143

mnetics of Smac and covel ently attached honodi mers of

substitp A SBlioP Bt & DO RALEHES L 9D ar oGS, mhibHors of 17
tetrapeptide m netics are covel ently bound. [0069] The

hydroxglase/{ ,ﬁ&lﬁa@ RéSRomesBiseroWeaghk €hers) Eatlod 996, 6.0 7% c Rébasand
used to produce the conpounds first disclosed in PCT

"NovelPlibtzotyd tsteoriddsipotewtinR ikiubt O Ly R @hrdney B4 1 Hodnidpaxyddsed 7129-lyase
reference in its entirety. Suitable peptides and

(P450,pprRJteinml aphistor tikereatniant dLs0kaREANR", Y Med ADRA.C 2998057, 902
No. 11/184,503 filed July 15, 2005, entitled "I AP

9D S TR SR RO

approx%rg? y EpYs the desired 36-geg °|X§ BN quantitative
e AR B br B 35”1[%80” RS

affinity of conmpounds enbodies in the present . i
yield. GCompprapnddivassmaethix deformslatedavith M ealladunenactipegd pyarcoal in
Ni kol ovska- Col eska, Z. et.al. (Analytical
refluximg bertzenitisle ty g6 ©4I)1pomcd 4 irBBY 2&1d, Zi0@) whishriydeolysis gateythe
of fluorogenic substrates and is reported as a KD

required Bpuig:drBtyi Efbenzinvidazol!s. MeaER Uppbhalsodliati@Sdf 5 afforded the
peptides were mxed with 5 nMfluorescently | abel ed

| de PE- KL 5- Fam) - NH2) and 40 nM of Xl AP-BI R3
corresq%%ﬁtn%gx 3(&?05 Ex‘g gn 100 rrL of O 1M Pot assi um Phosphate
cont ai moﬁ 20\” ne.g obul i n.
e|r6%t1ﬁg Of %afa@ahqnaﬁﬂa% By PQFqS%%?Fl Kz@&s%lﬁ\é
were nmeasured on a Victor V using a 485nm excitation
approﬁmatebrrSOHa gave 152 desiredHipsaictonyf1i7Hiearo-1Heb0,3vidhzas 7hen excellent
determined fromthe plot using nonlinear |east-squares

yield, t8p@hSiish thei2p01, O3a@iaRse rddidiSdther Fladn %ﬁﬁﬂ@@%WK%eﬂﬁSH[ds@ﬁ%
herein afford KD val ues in the ranges of

regims%x%l% Vgerﬁ r&dﬁY legMid Py 1158 ol %HMa&Qaph? QF‘CEPOE iAW and
were a1258 %?5618638? 13'6 gi)ygl%tlr e Il)_%ldgg ig}oéog} MM{% e\éJcr% o@g I n%oglatlc

was added to_a solution contai n| n

protong gf thze gymwtr@ah%%1 1y2,3-friazeleq7a appeqied as thpepdirstad gy %ﬁ@@&é 7.43,
reaction m xture was heated to reflux (80-85 OC) for 2

7.45, 718 SetndWk Ocwhipoihia fouFlafbraata pyrefons pEthe ahednmotrphlel/é-1,2,3-triazole
consunption of 1. [TLC analysis, 4:1 hexane/ Et OAc,

7b appéﬁlé&s muflipfet at K7(48)(2H) anﬁzhoubTéi!@atraeas’y (1D Hog. 18 @ryes

cool ed to ambi ent tenperature then poured onto a

ol By hERaTE 0018 B B AR G g o

white solid. 1H NVR (DVMSO, 300 MHz) dlI|. s, IH,
10.66 cpnmgradrtp thatjn 7l app9.64, Dgfoaemglagon-gf It with 11§s1ggge(n¢¥at1|on|)of
3.99 (m 1IH, 322(m 2H), 2.97 (m IH), 2.58 (dd, J

Rh(1, 3=b1§(311ﬁaen}8plibsblimo]ph'bpan&)thllceﬁalﬁ/ﬁl'th(di;pﬁ)Q @13,in Sefuxpidtylenes
|, 4-Bis-[2-(6-Fluoro-IHindol-3-yl methyl)-pyrrolidine-

gave c%m%&%&cﬁ'&ﬁé% foll@%x@g fiﬁfrB by {he%%t a%E’Jox? %%ﬁn Hre (o‘ﬂ)ﬁmed the target

ution cont |n n

3-hydsBgaLe @r&ﬁaoﬁaﬁ‘? hgH féﬁ%}arﬂh}@@c%% 2%%9) IQ%O?W%@M

méo 97 g, 5. 8mm|) and (Ph P) Pd (0.29 g, 0.25 mmol)

of 9 aff @Wﬂ@dwmwld he resulting mxture was stirred at
100 OC for 5 h. [TLC analysis, 4:1 hexane/ Et QAc, Rf(2)
Syditesis oRtHed)7-diafing®] (1 7FHiezine 84 andlY-pyirkhidire Masommenced from
filtered through a short pad of silica gel and washed

the reaaﬂy ByaipIEld ngdrb@iﬁ{&ost&hﬁ‘e {11} $ERER MewhieR a8 RbAwdRM to the
and the crude product was purlfled by flash silica gel
chr omat ogr aphy (20% Et OAc/ hexane) to afford 3.0 g
(989 of 4 as an off-whitel2highly-fluorescent solid.
1HNI\/R(CDCIS 300 I\/Hz) 58684(m 2H) , 765(m

— - — -— P~ N o ~ 1 N A ~



tenperature and nonitored until TLC anal ysis reveal ed

conpl ete consunption of 6 (~2 h). TLC analysis, 10%
woR@DEN Rf(6) = 0.7; RF(7) - 0.2. The sol vePCT/am06/007143

renmoved on a rotary evaporator and the residue was

comespBiTEg ST B Aot REATRSES BRI ABL biheRne sulfue as
brine. The conbi ned aqueous washes were back-extracted

previouaft deseailesschyaRriter Bieal o Aeonienient largerssalgsyethesis efphiatsrone
anhydrous Na2SO4, filtered, and concentrated to afford

acetate 3 2-agetOxy+& MG -Pyridfyl)dhdasstaS J é#dicﬁw] ;Sq)dtehtioshhesn dngSorithe dreatment
wi t hout further purification. IHNWR (CDCL3, 300 MHz)

of prosétﬁa Qa@cérd & gJPrea 8P;%c 1%1‘ 41}_5:)?7 22 "ﬂba 1@85Qréa$meﬂ]t®f’l2 Zywai?’lodme in

the pre%enggggl 1%52_66&%%1%%% 1%5?3)%216% ﬁ%éﬁ@j l?%gd%?_')l%?rbé}g:&ll?nt feld.
The pa]i }%lém(cg%%iz%alfroﬁﬁmugﬁng _r%fcg és&@gg%egéll ,4'31"Q a?gyrtltﬁe s of

' 2-tert-butoxycarbonyl am no- 3. 3- di et hyl - but'y
Grossulayringsrd agfl 8" - Opg thesr. PP GL BB B4 wd dP Wlﬂwz) et hyl
esterl benzene (8): [0075] A solution containing
tributylB@onyhpyeazind (S @btPls@ang)pydintidinerppbdeeduaicto VB BB iy dbdxy-17-
g, 3.70 mmol) in anhydrous NWP (15 nmlL) was cooled to O
(2-pyra99% aﬁﬁltogﬂ'a-Sli% HleRe Mm%%y'aﬁa @Ptl{ydk f1§78$541%r5rﬂ%d21}%g&108ta-5,16-

was ad ed VI syr nge

on cont nmol ) _i.n .(10
diene (?i’)l%v@sregae&&&e snd W teby b hesiv P vl e Pk gey be
,vvar{Dn, nbi ent tenperature over 16 h_ at i ch point
due to ipsiabyliiy p{the staapddiage sengpnts taderdhe rapliqrpngitions [smnzkgyed The
analy3|s 2:1 hexane/ EtCAc, Rf{7) = 0.01; RO) - 0.8].
structurel of thsetetgebepmiounds, d4wad 18 wWere wadily identdfiest tytheispragen NMR
and washed once with dilute aqueous HO, five tines
spectraniChé thed sonetjoivilenmpretoax cEhs INM?razﬂrMﬁoi\atytih ldabpeaatdeds three
aqueous NaHCO and brine, dried over anhydrous Na2SO ,

singletd At § %%%d 8.48RHd 8FOCRANE ﬁ)tr% thFé%eprGtBHéij tRE @ﬂlﬁ%&nﬁ@iﬁe moiety in
purified by NP-HPLC (silica gel, 10-100% Et OAc/ hexane

15, twooff%ulmimt@r@%ﬁ %Pgaff%g rﬂ%ﬁgz%@%ﬁg‘}%%ﬁpf Trign g e 3907

= 5.4, 8. 7.56 é 7.11 (dd, =
Furthemnaye, gﬂge IMazu@ @wr(smf 14 5 4@%{1 dlfjermtgni@.qqges ng}le chemical
4.51 (m 2H), 4.26 (m 6H), 4.17 (m 6H), 3.2-3.7 (m
shifts oBltheir @spettiyel dié-olbﬁnicl;ﬁptomgwﬁ-ih,re@bbt, to ﬂlGBBS-()lS)IorﬁfH)the precursor
1.7-1.5 (m 4H), 1.43 (s, 18H), 1.04 (s, 18H)ppm

AlS- 173%3@3@31 fﬁeﬁ%@l '119143515;5$ared as a s1 §1et at 8 6.77, being significantly
2-(4-|1-(2- acetoxy et hyl) | - f2-ani no<3, 3-di met hy

rr
deshlelsﬁ’ SRR T S LG b A Sy b
0- 3, 3-di met hyl - butyryl ) -pyrrolidin-
13. As;_mg}qcat@gl ﬁWVje eppyHe 35 wasareyioyaly re@pﬁcﬂ Haigapet aé 9§10wever it was
[0076] A solution containing 8 (1.3 g, 1.17 mml) in
synthedDd@M lfy5a piopedvas thabis|délfierent fEor the @RueIdERed heEM (25 i)
was added via pipette and the reaction was allowed to
weFdpréseniatihe miplé enfhe havdl comPotnd¥ordré ee@Gubjstted toldxensive in
anal ysis reveal ed conpl ete consunption of 8 (~2 h)

vitro aﬂ—d—z(i; ﬁﬂ?&tﬂﬁ@as JR8a 8Vl fRe(tBlowing séotioRs(9) = 0. 3.

he sol vent was renoved on a rotary €vaporator and the
rﬁ%g?é‘s%r%l‘%?@ﬁ%r odfiatl ek s MR g U of e

X M crasqr.b C
byperp R4t fomiisinersdpaishne SuaSthiget TradsdshostRicr SERHEE wRogt ot a
fracti onswere pool ed and neutralized wth saturated
compogd,Boassondapeenyish thepeespRigaYRNioha d he fermadicadngy 18 Hsed OAc
and the organic extract was washed with brine, dried
over anhydrous Na2SO , filtered, and concentrated to
afford 0.80 g (75% of 9 a$3an off-white solid. 1H NMVR
(CDCIS 300 I\/Hz) 68 09(dd J =51, 8.7 Hz, 2H), 7.51

-— oA~



0C. TFA (5 nL) was added via pipette and the reaction

was allowed to warmto anbient tenperature and
woreovegsoesl until TLC anal ysis reveal ed conpl et BCT/US2006/007143

consunption of 10 (~2 h). The solvent was renoved on a

r.ot evaporator and the residue purified b i
converfiBiils 5 M TBE O e/t Apoet i BroAmess ofegtibating.
. Solvent B: ACN w 0. 1% v/v HOAc. Dynamax Mcrosorb C 8
alleviatgnga rgluginggrelievigg previegneta| apgror 4re pf heisympossassasiated with
254 nm) . The product-containing fractions were pool ed
the prostat disease. dixangdesmfipnostH¢ disedsesithaneaadesragdGatudel ke, prostatic
product was extracted with Et OAc and the organic
hyperpRiiar(BOH) Wil ptosiite datwet (2. )/ froQaticideatcapdismanhydr ous
Na2SO4, filtered, and concentrated to afford 0.50 g
( 0 - i i .
(3 et e oot o1 S84y MRS S P

of factx%%:gi?clﬁc.liég tliér%cti%@ of fle %Eec?i?n& acjx’gge :cm%i:pggncf, ?ﬁs n%%zb’o%g _%gggﬁity and

length étm %%'%Dsfategjﬁﬁe%cr%@%%?%e ag 1%%0?@91%@%5&%}%%? th%_rggg,ibto')g’y (vyﬁight,
16H), 1.04 (br s, 18qL ppm 1, 4-Bis-

health gaudgtjon, gendsr, digtopte. ofithe suthgcdrandyhesqygrity of the prostate cancer or
| Hindol -3-yl nethyli-pyrrolidine- 1-

hyperplarabAny kffe@ive-adiauet difithe poropguny-c2n ive hiwirdstemd pr. g pfromaabbut 1
de} benzene ("12): [0079] Aqueous NaCH ( 1 M 5 ni,

mg to #HOAESKE) mp@sr &l abraspetifidlilt sbodt SO kit o@BoGOIT)gh Eﬂgiaizl The
(0.48 g, 0.44 mmol) in MeOH (5 nL). Follow ng the

compo@istii dah B8 adfistb8 i ﬁ{}hfo%%yraﬁ?@%&i@r}gu&bﬁcfu@ﬁ&t é.g.r,‘ oral,
mxture was stirred at ambient tenperature for 1 R.

5 g : ; : h /
parentHIceEHE i Pbeflatblt Gl gl Ll DBLEL HERIRE oRES)
shed wi th brine, .dried over anhydtqus Na SO ,

ophihalffi el el ol B BETor DY Tl S PO

_ by RP-HPLC (Met hod: Solvent A water w 0.1% v/v HOAcC,

intravegpysy Byganmscydabygegl, soblipgyalioatal. veginahdntraviréarish gpg intratlgceal,
6gA 8 m 41.4 nmx 25 cm Flow 40 nL/m n; Detector

etc. A 26dpounyd of the presad irctentandaai bei adgifis@otd aores, wemsopbddation with
frozen, and |yophilized to afford 0.19 g of 12 as a

any otHek apesdiants), aotivé ér inadtive, foi EkaidRe,(ValhBysiodédcdilyizaccébtable
ppm 13C NMR (CDCl 3, 75 MHz) 57.8-7.4 (m 8H), 7.11

vehicleds % ikl sui@db%}&%ac%@i@al éoégosﬁﬁ‘ons:] = 9.3 Hz, 2H),
4.4-4.0 (m , 3.8- 3.4 (m 8H), 3.2-3.0 (m 3H),

A G STl eyl S P o
s oSS RN A5 L0 i BSOS

R8b and R7b can independently or together forma ring
referengg Befes an aziridi ne or azetidine ring; [0081] R8a and

R8b are independently H, hydroxyl, alkyl, aryl,

aWithautifyrither elablomdiblyit is belieteddhiyonalskijled imthearteanyisingghe

het eroaryl al kyl wherein each al kyl, aryl, aryl al kyl,
precedibgalesaiptivh, utilize lleaprissenalnyhtionte i Felddsy bxte@ d'he following

het eroaryl al kyl is optionally-substituted with
preferrBRSRIBIY diYSHIRMits aldBERRIE, to %%Qﬁ’@ﬁdgd a8hde¥dly i1RIsHENVE, and not

amno, and nitro; or R8a and R7a and R8b and R/b can
ST I . ' h as an
imitact SOPRETCEA: St SROLNGE 1 BNV 82 and rob

are independently H, alkyl, cycloal kyl,

cycl oal kyl al kyl, heterocycl oal kyl, aryl, arylal kyl,

het eroaryl, heteroarylal kyl; or each

optional |l y-substituted with hydroxyl, nercapto,

hal ogen, am no, carboxyl, alkyl, hal oal kyl, al koxy, or

al kylthio; or, in sone instances, the R5a and R5b

resi dues are connected by an al kyl ene, al kenyl ene,

al kynyl ene bridge of 2 to 12 carbon atoms or

optional ly-substituted al kyl ene, al kenyl ene,

o o a A~ o oy o o o



Field of the Invention The invention relates to the
field of pharmaceutical chem stry, in particular to

W@ oivp023993s, conpositions and net hods for treatPemUSi06h07143
infections in mammal s nediated, at least in part, by a

irus.in the Elayiviridae fam f viruses.

o i aledeird nd it Hie 6 IPHB S soRmPled el obarEes e getforh

this application as superscript nunbers: 1. Szabo, et
uncorregted ipglegises Celpins pnded] papty eud pgeentapes are bypweighlo blgsy asherwise

JH, Hematol ogy 1997, 26: 15S-20S. 3. Thonmson BJ and
indicated.nch RG Cin Mcrobial Infect. 2005, 11:86-94. 4.

Moriishi K and Matsuura Y, Antivir. Chem Chenot her.

2003, 14:285- 297. 5. Fried, et al. N Engl. J Med

2002, 347:975-982. 6. N, Z J. and Wagman, A S

Curr. Opin. DrugD scovexeme 4004, 7, 446-459. 7.

Beaulieu, P. L. and Tsantrizos, Y. S. Curr. Opin.

. tig. Drugs 2004, 5, 838-850. 8. Giffith, et al.
B“’l"g‘,l“%ﬁﬁ‘.dl‘%ep. Med. Chem 39, 223-237, 2004. 9.

Sj .. et al., ti.onal Patent li.catiqn

SR bitoR s SO iy iien v g SneaSGtprdne to our

. Oson et_al., Antimcrob Agents Chenot her. 2004, )

previoussy rppguedspyogedurasap which iptaqt cytochrnmed 4 dsh7-erigeingek. coli is
2004, 54:14-6 12. Love et al., J Virol. 20083,

used asrthe 2a7pBreSbulcd.(Grigoper etal., dCytochromedP4She hi-ex@DeSing Escherichia
48: 4547-57 14. Hiromasa et al., U S. Patents No. '

coli as @ fif QPR rdefimid &4stOMTUS 1 7odhy 0 0AaskC 1 VBI-Bakd inhfitodd", Anal.
Mol ecul ar Cel Ilg gi19, 111- 12%, Q}%)%05 16. I—Iog?srmns, et al.

; . t s ootk 0 ro 1S, .8t .
Biochey, R QYA Sty anGanBabui Ronrr L v hbarobBlspP a2 gvig ifibicors
WO 02/ 057287, published 25 Juyly, 2002; 18. Carrall
on LNGaRsprosigte cgpcer icghl grqyghiiny igio avdi Mvoadfit adnagh 1999, 81, 622-630.
Publ i cation No. WO 02/057425, cg;ébl i shed 25 July, 2002;
ICso vahids of thetdompabodecarp defieinsiaed Gom dose-r¢sppricrcuives enpercdisted in
by reference in their entirety to the same extent as
Table 1.fThedChy viahas Yordieedcopartold, abitateronsvéesCYPET infhiitsiadr lity clamichl trials
i ndi vidual l'y indicated to be incorporated by reference
(o'Dor\&lxmfé%l,'na{Wthaﬁtlyanc§§@%‘;dl{a&%llh&lﬁfihiﬂ%&fém-91)5ﬁ&ir§§$-sﬁ@-diene

| V'is a fajor health probl emassociated wt
sy oSy B0 i P B G L bt over e
oL, Cufi i PR S0P o MPcHIL: 5w, ek (o SO ol e iy

infected with HCV, and the nunber of HCV-rel ated
above)deatlbs detarnpoebinthe same asvan sstaveionsenpgivooSemnd of themew,17-

a nunber that is expected to increase significantly
hetero@neles eklhibitpetent indibiton o ER1T with bsoHaMes of BOG+ Qi Hubl. iThe

a high proportion of chronically infected (and

benzimiMRLk:] D45 6 6RI4- & 6 ToM R0 BYteROthal MRHBneMeizdlbd 9NakBl0. This
synptons for many years. Liver cirrhosis can

L : . ) . . . o

result bt thy LB nat R AP T oo ¥ Bltlfcd #hbtory actviy
as a leading c e i ver trapsplLantation. i S a

FurthelBgiongro e S0n 7 30 e SR S ARATS Tt pRE - o ggore
affect aninmals and humans. The genonme is a single

potent #gnahkedrusisperaling armbags ovithRNAS -onm fincborsilisy, 6 anid 19nxespgstively.
readi ng frane that encodes for a pol yprotein of -3000

These fFulROara & Esntdabia loagplyious tdsaltstod tirRbimpRi 10087088 CWRL Ninbibitors.
and 3' ends (5 - and 3'-UTR). The pol yprotein serves

In that38ridsE ilﬂ{iﬁi@&gﬁﬁ&etifn@ﬁlafk%ﬁﬁﬁff&&c%?ﬁﬁ{ ‘%ﬁbﬁ%ote cies between
I ep (? assenbl onf

proteins critica or r I cation an

spLogeny vir articles. Jhe organi zat.i on of

the o° bl Eppsa he Birsbendini Alpane prapes Aer fhahe. ddag Chem., 1995,
pol yprotein is as foll ows:
C El - E2- p7- NS2- NS3- NS4a- NS4b- NS5a- NS5b. Because t he
replicative cycle of HCV dd&s not involve any DNA
internediate and the virus is not integrated into the

o Y




control. Treatnent of HCV with interferon has
frequently been associated with adverse side effects

W@ owa/0g393 at i gue, fever, chills, headache, nyaP@i/as2006/007143
arthralgias m | d al opecia, psychiatric effects and

41, 90§S§]82§ vg Aglpé%r S o I%ﬁto{? Iquynguq tg gl';@f E{‘q%a?pqes bind differently

Ri bavirin, an inhi b| tor of inosine - nonophosphat e
at the @Bmaﬁedgféhpa@@yw SPehhat e hﬁﬁ@e%ort(ﬂe)f &l meigbyatghe 3-position is
| FN-al pha in the treatnment of HCV. Despite the
importanttfodelodingon of ribavirin, nore than 50% of the
patients do not elimnate the virus with the current

stiRrdhedigle bihde apbstrafe drAtlabi@s digandsab dhe Adm corfbnent of some
ribavirin. By now, standard therapy of chronic

P450 c%e&tomeg% ﬁ;vésﬁgate@ ﬁﬂng wgﬁ%ff&eﬁ&espeaf&bw dJQoné’cf R,

pegy ated I'FN-al pha plus ri aV|r|n However, = a

"Meas&r m@ﬁ‘lt df%ﬂf)s%ra ;Jtnd dnlpgﬂgr l%ih@iﬂ ﬁff‘c%lg%)%aq %y&éﬁrgﬁleSIMSO by optical

rmarily re avi avirin cause

S|gn|f|cant h sin.,1 0 ts treated at
differeosAPES S o URPESE BOL o 5 TR tes SO0 G0 s Spobch 1 exlended

teratogenic and enmbryotoxic. Even with recent
followingstagdadamcsduts psripeishnteparted byey (Njar . pBiopigdéeddGhem.

not respond with a sustained reduction in viral |oad 5
Lett., 1806, &, B&7e- 2B2aamd .6 dledh €8edmf, dO98ptie 962 § B12)i YempoundsiSraald 9

t herapy of HCV infection. A nunber of approaches are
each indatdgtypeisdifferehce Grofdh, ndRating csordihitgon dfiedromdel nifrogen (N-3

exanpl e, application of antisense oligonucleotides or

of beniﬂn‘i’&&bﬂ!g%? béﬁotﬁe{iﬁlekﬁr{g') ROHIRY e §RIn FFY IO, w’ftﬂ%ﬂﬁa&i&r& low-
| ow ol ecul ar wei ght "Conpounds t hat directly inhi

spin 1r(t1p‘f he ngtrlge;gﬁﬁlo%] ??r e Blfe? 1[11% £or! tﬁ@%ngyﬁﬁl corﬁ%ﬁ&ﬁ&ﬁ 5%nd 9

consli as a rac Ive S egres to-cont

f.ection. et e. NS3/ 4A
(426 lﬂBf )t Drststinst vt a Al i Nggﬁgﬁ@ sabEier: [ads to CYP
ynerase are considered the nost prom sing viral
systenlﬁaart@es alse By agaesment Witk cair geprbs Wb @ﬂm/l\méwhagﬁﬂ rbitors
pol ymerase in particular has been shown to be anenabl e
(Njar et ol..shiabig- MetieChdne LierthilBPe.iGRA77Bed18esndé\ded|Chem., 1998, 41,
nucl eoside inhibitors, 9>1 at |least three allosteric
902 - AD). The hatwachiaest Hebenzohasle nitrog0With \Whd Kentairén of €YP17 suggests
i nhibitor scaffolds. p -14 Besides targeting viral

bulk tAGRES a0 17ORIslioh! @é&%ﬁé’e‘ thé bﬁlﬁlr@@ﬁﬁﬂh@@& $4d P9 are identical to that
products, antiviral activity can al so be achieved by

of the fe?sr &%ﬁéaﬂg ler%it{xdlf(fgié 'ﬁﬂ% 0% cfagﬂ%\g aghnecessar y for

or exarrp et al. 15 show

ant| raI Vlt [ nhi bi t
hﬁﬁv 2o { i st e TR e U S st e ok b mvtis
agoni st has been shovvn to reduce HCV plasma levels in
about friiidmore pEmGEEe | Trimiziast 14 (esco RGNS Adeudh fsdgnzoazoles
above have progressed beyond clinical trials.6"8 In
this resnltemggdststtha thwoelbdwindenapicdd niec] 1-katedocydle Meneedinbibitery
menbers of the Flaviviridae famly of viruses, and

activity WibdIBT ICsHvalu€inQhe $dnge dskayi $yetnt foe &tiaBsHaz6EIB] Ardldbiraterone are
there is a strong need for new effective drugs for

evalua{eﬁ??‘%l@ 9).IThE ?&Jst? Hﬁﬁuﬁa irf ARSRriYd, 193 RT3, eChibits
his I nve

The I nvention T tionis dlrecte to novel

about A? AP %%ﬂg§ nélg aﬁlpl%&gmt%ﬁﬁgeagﬁﬂg 1Hl%b %lvgr tﬂf s?efcr'té)lmﬁa%%{x%sg

part

ae fan1| of viruses. In one of its
reSpeCE\S‘??r%@lt:h Egh‘t §§Eﬁ§ nt 198 18 esent i nvention is directed

t o compounds of Formula | : wherein- between Z1 and Z2
, between Z2 and Z3, between Z4 and Rl, and between N
and Z4 indicates a bond that may be a single or a
doubl e bond and - indicates a single bond or no bond,
provi ded that: only one of the bonds between Z1 and Z2
and between Z2 and Z3 is al@oubl e bond; when the bond
between Z4 and R1 is a doubl e bond, the bond between



Qis selected fromthe group consisting of al kyl and
substituted alkyl; QL is =0 or =S; B is selected from
WO b@eg9p3ap consi sting of OH, al kyl, substitutePlCHUK3006/007143
am no, and substituted antno & is selected fromthe
roup, consi angQ, azj do, am.n
nhibidon of higeadess stasatsmme% BE 4 il vifmey O the Rasiiyaf previous
substituted al kenyl, al kynyl, substituted al kynyl,
findingadlydt some W OBy, inhih'rtbxrs)ayd abl@‘axibhibjttl huﬁméra-redu@th@m'nnymes, we
am noacyl, al koxy, substituted al koxy, thio

briefly @k ¥luhieh RS hAR erRRGf CSI@ 19 %bl\{oﬂssTﬁeellnﬁfb‘it@ﬂI efc’flgfﬁeﬁ B?compounds
group ConS|st|ng of a bond, -CH - or -O;

B A O
type 1 %@%ﬁ% I St | (ggfcegg §8€$Eﬁ&s&§e‘, @g}rﬁﬁ mafqﬂzyme) as described

har nac ut caIIy acce table tautoners,
by Harpagry ejjal. §m§1eﬁlﬁét B Lﬁ\tlst}.oé Sasybyttutes 4- ("eﬁfboéiﬁeorcﬁ Wi
and W2 is a pharnaceutically acceptabl e prodrug group;
carboxgmethfylheniydidepe)aVN-acidpipthdines alighly popatat] intvavd antise steroid So-
salt, or partial salt is not represented by formula I

reductd43e t}h:ie|2 1%1b@toisau1 el Chéil, o0y 5 PoieL 1 758hd 1A 04188 or the
wher ei n: is absent or is sel ect ed fromthe group

e S R bt

cted fr roup SISt gof Nand CG Z i
Table ﬁﬁr@x o AR S Pﬂbottstym I ergmey 1T =
are not identical; Gand G are independently
770 and P8 8B acprGHebGouslp: somarist 118 5% Dyl ibamivmastamia dlCn —
am nocar bonyl, nethyl am no, di nethyl am no, acyl am no,
60 andﬂﬂd‘dxl;eapdctimely).SCBH, - SO2NH2, ami nocar bonyl am no,
oxycar bonyl am no, HRLNCHR 11C(O NH, azi do, cyano,
hal o, hydroxyam no, and hydrazi no where R1lis hydrogen
and R'" is a side-chain of an amno acid or where R

LNCaﬁraﬂdFﬁc BAgehi tﬁﬁ t&ef,a,% m,t&ltl g.gta ¢ atehfagh%%@%kgy

each group resp Ect 1 ve y form

b SRS AT B ot

and w@ﬁ‘g%%%g} eq%gvtgt %lgtqgegﬁqty%mg?lglomgq{ﬁéest pr % ec? t g{] ragt69r98 41, 902
forma -N=CH-NH, -(CQ')-CH 2-(C=Q")-
- 912, ahoge)gt yuanef ngsreyt }o assgsgihy &t(lhj;x' qf t](n@;ﬂ@tqs_of €Y 17 inhibitors to bind
-CH=CH NH group where X is halo; each Q' is
to thesé rateptorsd iRt dompstitien tsatttdrmimedtusimed nlodial R 08831 (HH]FRy 887 ) Ghthe
S5 and NH; T1 and T2 are independently selected from

androgbR8erBitdiel OB Ealls] thgk exprddy g AR, Ryd fantirogen-independent PC-
Q Q al koxy, Cl-CA-UliQGal kOXy, amino, substituted

3 cells ?%‘P rar@fé@t.eti%tﬁr th@WﬁldW/péM;R (geﬁgﬁja 1l P8 ARS, @%%Qgﬂisfsoﬁ 14

I'n anot her " of np05|t|on aspe

P nti | t r
and 151 igtetﬁ? H mo\i% concg __rfﬁ%lg V\g %%T g gferggve y B\Jé E d% S%r} Cfor
. 4. 23, vveen and, bet ween and Z4 i ates

binding ot YRS A5 1o I Cl REdenE A SLISHE 158 Ao B Compounds 5,
indicates a single bond or no bond, provided that:

6, 14 apg 1§, witeIGsh velbes orsds 247 Brb end 37, Fespentivelat(Wella 1% versus
and Z is a doubl e bond; when the bond between Z4 and

the wilRtypesAR ad@%tod%&»t[ﬂmotdmtm tichnbeitweerclinicel [Nusesddinddndrsgen,
a single bond, the bond between the Nand (Hpis a

flutamisle T 6 —h@rutsaﬂum AR shewd in hte 11 e bheith dFahites forfde MGfint AR
Rl is a single bond, the bond bet ween the N and Z4

of 5 anﬁ t6°<ﬂ§ cbrﬁg%aﬂg tkpjch‘?tt MgodekhE cﬁ%ﬂlg%&d‘ﬁﬁﬁn&ﬂ% et bﬁf‘g%am
Hpis sent and s O; or 1; Sel'ected
fronthydrogen aIkyI substltuted al kyl, cycl oal kyl ,
substituted cycloalkyl when the bond between Z4 and
Rl is a single bond, then KL is selected fromthe
group conS|st|ng of hydrogen aIkyI substitut ed

1 . "




Z3 is selected fromthe group consisting of CH CH2
C(QLl); provided that if Z1 is CH Nor G or if Z3

WO 2006ibI9bEN Z2 is CH Z4 is a carbon at om cont BETURPO&007143
doubl e bond either with RL or wwith N, Qis selected

superi(%lrt((l)zg% g}g@tr ou g,%{,%'}ﬁgg cggglgeltl{%’{awm %ﬁ#\%&é}%ﬂ% 1ved mainly
consi sting of halo, cyano, azido, am no, substituted
from a gataholites hxgroxydutpaide; Whish isnd rypch merepeignt AR ahtegonist ed
al kenyl , al kynyl, substituted al kynyl, acyl, acyl oxy,
car boxyl , car boxyl ester, acylam no, am' noacyl ,
al koxy, substituted al koxy, thiol, alkylthioether and

Effects (iQgel, onNCaPGBuiant AR-mdated tﬁhb@’ipﬁdﬂ elxale/dsked whether
am no, or substituted anino; Y is selected fromt he

compo@idRUlarf sk %Eﬂlﬂ%aSOAR%g&ﬁﬁg or afthboni®¥. A gu%&g ﬁrgffﬁ%elﬁregulated

selected fromthe group consisting of O

transcrﬁ)ﬁ%ﬁaloa]::tn\/ytlo%s ?&?or}%d i hl?%? %gPQEMSI%ltIE%ag&%&Qd a probasin

group cons I ng O

. har maceut i aI I rodru .

1uc1fer%ﬁ 5%9&%&?1}5 %Agzg[é&(ﬁmfgrag F’Fg lagsayi Qﬁl{nset&}., "Synergism of
partj al salts t her eof rovi ded that at | east one of

cyt0p1w1%1ﬁlaaw ip K6 h%ﬁdrmée&nd@amdynfa@@émw feangrogam trgeptor in
group; and further provided that said conpound,

prostate aartcenealls”,gcogersr 20k, £3:dB38&4844;iand @bang etpl.e $4 Stmdl doynposite
formula Il or Ill or a tautoner, salt, or partial salt

probasiniygomofer vhekBitigh velk 61 plostatetspetific et geéssidnthough fegulation
group consisting of O S, and NH, provided that when

by andfdgehSardl @&fcorﬁ\éoﬁﬁ% M 2di R StiloalEhashambid 2’0(@"24] 4698-

group; is selected fromthe group consisting of

70, B @ SR T RS e i

act1v1t§h>yg\5 ngm%e] %}?ﬂrgs:ﬁoﬁg%%{cgegﬁ appF qqgﬁegynﬁé—sf 1d aﬂer treatment

I am no, acylam no, al koxyam no, -SO3H, -SO2NH ,
with 1 QﬁaM] Q@-ﬁl} 13%%) r]r§lhaWil%e lbf%]aqrg@rﬁy ﬂ%ﬁefﬁge expression induced by
HRLNCHR11C(O) NH-, azi do, cyano, hal o, hydroxyam no,
exposuagd h§ dVaRHais Whereein 4 sortwdraj@erdeamﬂem miagneg by 5, 6, and
si de-chain of an am no acid or where R and R’
casodek agéimesimilat fhshioa (Riglireol) eTogutltbr CiaEdeaBsubie Yighebithgia®mpounds 5
group respectively forma pyrrolidinyl group;A and B

dé6 lf"kr & kd@i@ﬁﬂ%%@ ds¥ss 2R for Hﬂtiah dHisPe drdltth
o 1 g)— , NH, g(?‘lg Srsret hgﬁnecop?l ona y su%gﬁl%t ed %g?eh

conmd%ﬁéi g%gt}‘(gl%kﬁ:u‘g %ﬁb‘@%@%@@%’d{lgsgsg ﬁ%@% N E%:%Jrlﬁ'grto?ﬂ)%ﬂds

orm

with PC%3&85&_J %ﬁsf w%& %q%reés il (f-:fy% {qﬁhgalry&fﬁ}’twerpgy 3lso pghave in
hal 0;, each Q' is independently seI ected fromthe group

a similaisfashien. | We h@? preyiowsly aﬁdmmat somgef opr & 7inbibdngarare jpore
sel ected fromthe group consisting of hydrogen,

compatapirtoxgsodeti@nad KlusapmideL-oBgteh aloalbkmbyancuiﬁsmppears to be the case
substituted am no, and halo; and WW, Y and X are as

with thé&f newecbrhgountiornigegerhl, ourl ovalnwiniindd intdract SROMAE With®dth AR
aspects, the present invention is directed to

types, &Pﬁiﬁﬁﬁf"&?t}ﬁf th%‘éb%bﬁhds Baayl B WBRA &rthe tr@eﬁfn éﬂ%ﬁﬁﬁﬁ@q’lth

bet ween Z2 and Z3, between Z4 and R1, bet ween
t
wmorsﬁé SBEF g sl i 55 B RO AR o B bR \iﬁ%%ﬁ%@%io%%,
rovided that: only one of the bonds between Z and Z
between Z and Z is a doubl e bond; when the bond
between Z4 and Rl is a doubl e bond, the bond between
the N and Z4 is a single bond, the bond between the N
and (Hpis a single bond andp is 1; when the bond
between Z4 and R1L is a single bond, the bond between
the N and Z4 atons is a double bond, the bond between
the Nand (Hp is absent, &d is 0; ps QGor | ; Ris
hydrogen mhen t he bond betmeen Z4 and Rl |s a S|ngle

s o o - o s R Y

expres



Z3 is selected fromthe group consisting of CH CH2,

C(QLl); provided that if Z1 is CH5C CN, C N3,
W@2O6QYIHLH3, C OHHC- SH, -C Qal kyl, C SO2- @B, BAZULRN6/007143

CNH2, CNHCH3, CG-N(CH3)2 or Nor if Z3 is CHthen Z2 is

Effect(s}lf Rgrf"zoizhzs({lﬁs Gt b?gnrwat ﬁnﬂf&gﬁ’l I(%Qé?(‘gg lil)%se?fgocggcer cells in
S TR AU IR T NG

or -0-; and X is selected fromthe group consisting of
stimulgtegbsi A drM STEE iseexemmingd. Vrigtosesdtratton of DHdspmtteet LWCaP cell

sel ected fromthe group consisting of hydrogen,
prolife@itiopeiylapout Zfudd acpbardes eshidle-akhtgd adbapigipd 2ARrAAdhdGm in

group; or pharmaceutically acceptable tautoners, salts
Figure®A,RBfpbahdsTodrids &0 iefbit tHRITINTIeS D ANEP Jeﬁ%%hf@féﬁon ina

of WL and W2 is a pharnaceuti caIIy accept abl e "prodrug
d d co
&gﬁtﬂgf#ﬁr m%wm o DR SRR 5 IR G SRR Gty s
taut.onmer, salt, or partial salt
a positYRRBspl b Rerbiblte i G sdbifion b DY -oinesddSNCH eafh rnlteration
rou§300n5|st|ng of O S, and NH, provided that when
(FigureR A} KCsatSenpM) Vi tsating\iHe andropert-$ensitive & ARC 4 jmrostat€ki@ll line with 10
group;Vis selected fromthe group consisting of N and

nM DET Gurkisirfply,eloes hewckidnifieantI enciico bl @ﬁﬁdr&tldnr(%gifre dDBpher
CG; Vand Z are not identical; and are

investi Ht@?sQ?an QRb kdporel gk Bk &R ?ﬁ&ﬁ@&' QTlfsocB%hEﬁto B %ot as

ydrogen, am'no, am nocarbony

pronmﬂfcgci3 H%Ll ed ﬂ%ﬁk@ gl(lis @lgkox am n , "Andgc%gén an?agm'}l“g? activity

am nocar ny am no

N halo ydr oxyam no,
by the 3RO ZAR Shaes e ey Sagpl m Rnan
si de-chain_of an ani no aci d or where R and R
prostaiesgeinenta efils'h MakecranesdéeraaR§028.a2, H87-898) kb weayer aapmpounds 5,
group respectively forma pyrrolidinyl group; A and B
6 and casedexredetpexhilzin b dysesédpendand irthitdtion bthireeildine ¢Rigust 2B)gs with
of C=Q', NH, and nethylene optionally substituted with

the LNCdP@efls, Mk ordi 08 R&ibirP bR, df1aAPAs 3810 @hfér@udaﬁg 6b>03 R
NH, Dis NH, or -D A-B- together forn1a -N=CH N

casodex( @ﬂ?@%@ %eg gt&g&) 2 an& %%@gﬂéﬁ-&@ )I'ogether these re)%ults suggest

I f h

that § @%Jn(gﬁhg}/ gﬁ act%g t&%k§'f(d[§¥ gcnu,%a%f 5%1’]:6 ect gt]u}_lgr c%rl? grol?fer%{lgg pm

i hdependent sel ected fromthe group consisting of
correlatiph M geheir Wﬁ%@(wecemr-lmdlag reskgctivasiongprongrbias desxsibed above.

am no, subst i t ut ed am no, and halo; and WW, Y and X
Compeunds §snd 6farevedonigst theonosi paieht antihmdragmis hiescribied itd date.

conposition aspects, the present invention is directed

to conmpounds of Fornmula Ic: Ic wherein- between Z1 and

Z2 , between Z2 and Z3, between Z4 and Rl1, and between
Pharn:l\ic@ﬁfﬁet?t@s 6@5&?5 %ﬁd%@cgﬂalsw3f 5. ﬂﬂggﬁa kﬂg{ig 81%%)631'83 in male

e bond - indicates a S|ng e or n

r ween 71 an
SCD 9103% TRIE ORI efsefll Yed
fromt C of CH C- NH2,
deseribsy Bacediiedor dhe 6@?%@@&@@%@9 3 %lgar@ﬁcmet@m?ﬁlz of
is selected fromthe group consisting of CH CH,
3B-hydepgy17-pikint 2 dazohd tyl)andista; 551 6aHen NS 7ei), CpoerEHBdrogen
then Z2 is CHand Z3 is not CH, Y is selected fromthe
synthegis @ihibiee ixsinddd" ND Sedroil BiocHEm. Mt BRI, 26b1, 7ANH5X15%8 and

sel ected fromthe group consisting of O W and hal o;
Handr& e frpW¥e -

B s R oA R ansi

phar maceutical ly acceptabl e prodrug group; or

pharmaceutically acceptable tautoners, salts or

partial salts thereof; prol?ded that at |east one of

W and V@ |s a pharnaceutlcally acceptable prodrug



wherein: Q is absent or is selected fromthe group
consisting of O S, and NH, provided that when Q is

w@b®esn?3993/ and NH are both attached to a CH2 grOI/PS2006/007143
is selected fromthe group consisting of N and GG Z

e 8 AT RRAATE Sl o

romthe group c;onS| stjng of hydro am no,
2004, gfnlgg g sulisfssnypnesd g ﬁ’é]te%yqﬂ rigiges yI ami no,
al koxyam no, -SO3H, - SOZNHZ am nocar bonyl am no,

Ry é%l»tetf@rp}llamiﬁbc ﬂmﬁ@qfﬂﬁ 21 4znidg is wyhmesolved from the
hal o, hydroxyam no, and hydrazi no where Rlis hydrogen
internad rthnR¥rdi @6arts+dd-< hdh)yof metabalilen@t &CiZB atinywvaed oter eatiékenous
R' together with the nitrogen and carbon bound to each

compolh@ i hesRegisnERighi@ 3N ThoXsRhiicH QilesPMBd fér RAL 1Biear and
are independently selected fromthe group consisting

reprodﬁ&b@‘(gatﬁ 1185' ar oup];,H%t lgit/%\e/?}giegﬂahag%kl %ﬁ%ﬁgﬁgrﬂg&tn%gn R Ohand its
limit o@?@g%tcsn Eu'dg n(()g?_glb%he P?Pltga%eatyr}ﬁ_ﬁtlfc%_kg 3nd use to m'BI_mtor 5 in mice

(CX' >=(CX')-(C=Q')- 5 0r -CHCH NH group where X
Plasmars hal 0; each @ is independently selected fromthe

g}ﬁgup consisting of O S, and NHL T and T are

i sihenignenss edmiisttatiom the elagme ypnesohietiern ofifydestines

hydr ogen, hydroxyl, C -C4-al koxy, G -C4-thioal koxy,
exponautialip mmwbntdmhmﬂﬂdfe affaboyt 44d thial angd eliminafipM\tate ¥omsight ¥f 56.5

are as defined for formula | . In one enbodi nent the

min”!. CompouRDs afclddial AaaaRif 198580 tﬂmt{f/\kgt@&nttﬁbesyetehﬁe EéRatdn and
and

Formula | or Fornmula la, X is each of WW

was ndtA8teMBd | Bsh AFROSRERARALLY. méd‘{aect e one GRYT cal | y

accept abl e prodr ug group se rom t'he group

pharm%c t | nl% s%‘ﬁ ai%caéed Bﬂﬁgﬁi%ﬁ%‘r{? Elg?s %%Qr? %)redﬁlg Po(fISoQVlhgé €

ho odi am da p ospho antdate nmonoester, cyclic
subcuthgE ﬁ%mtﬁtr&a%ol’[ ¢ %] %ﬁewa% APl Lo dinepipemt goncentration-time
phosphor ani dat e di ester, and -C(O CHR3NHRL3 , where
curvesraﬁsr 5.6 adyuRisiesion% 8 (8 and 16emeded & melsriGlRemipecupalso shown in
consi sting of hydrogen, alkyl, substituted al kyl,
Figureal yfter s clesltiitistratbnaofif, theogbséwadl kinbma soizshirdticned mice reach peak
cycl oal kyl, heteroaryl, substituted heteroaryl,

levels B@b %1ﬁ<f>b§t|do§e TihpiBs 5ii§ WeB dbRRbAY H6iM Thd SubBnébus site and the
si dechain of an amno acid; or R and R together with

area ulldeCifed mrff)la@l? g?ﬁ%ﬁ%%%g%é@rgg% Y&Qﬁmﬂné Bﬁ)ﬁ?&sodﬂer %Fy |

respectlve IC ring refera

i oYL G i RS e AR d o

ven as the structure, of Fornmul a above, .
30to 1@3 @a&gﬂlegerr%ﬁre e glimuzgoypalf- élf%mql B@%reﬂdﬁn%%mﬁéte
enbodi mrent, Wand WL are H, or Wand W2 are H, or W
relativelsi ¢ongtand ae the dopeof @ inczaasestieom & o 80 gtk geAable d). Thewdresults
and W2 i s hydrogen. hi another enbodi nent the conpound
indicatefthdt e ghmeramnkinetiv erdfile of Sasddsbéndspendentur e of a
Formul a above, X is OW and Wis represented by the

f gl ssholie Bt B sigdificinParfibiie 6P a bblaPineABoREl f[fé@exﬁl%h%mef%% 3
i s hydrogen or alkyl; and R10 is selected fromthe

i A SRR S P SRR N
pharmgwt . Sthb“ A LT Bl SRy o

en. referab W, and W2 are hydrogen. ]
2 hPOttﬁloéfh %{hhsgﬁeté Bashidepiea %’Fﬁ?&% am@faseﬁ@pfa%%@ is metabolite
i nvention has the structure of a Fornula above, X is
OW and W is represented by the fornula: where R3 is
a sidechain of an am no acid. Preferably one of Wand
W2 is hydrogen. More prefelfbly Wand Ware hydrogen.
In one enbodlnent t he conpound of the present

T " . o — o o o \z7z7 -




of Formula | or Fornmula la, X is halo, preferably
fluoro, and Wis represented by the fornul a: wherein R3

WO 2008/0339gechai n of an ami no acid; R8 is hydr ogkeT/082006/007143
al kyl; and R10 is selected fromthe group consisting

o e eSS B B B LA e v
substltutedsn teroaryl het er ocycl i c and substi t ut ed

the strucitire pH3PEPIA"  -fotaliycdra BOmpownd 3 (iiey d7 d §Erbenzimidarei-her)androst-
enbodi nent the conpound of the present invention has

3-one) i Tie métabelite iy Ghvdbeenifbandd fosm Borisbkidatich of the3 PP 3-oxo,
preferably fluoro, and W is represented by the

follow%fﬁ ; eldﬁ t o‘ﬂh(‘? tR§ sg/gfr BotR Ad &gmho%le% 8@“An§n{i‘]%r qu'etabolite was

ogen. n one enbo

) npou the present invention has the structure of
previoysly ks tsiﬁmégtd &Wfﬁé@ﬁmrawttaf oxidatiopp{p S/H > Bragokipllowed by
preferably nethyl, and each of Wand W is
isomeraingtémert rttolubleh)pdd)]igemlemi@e qiivacl ombyereldtebdiérgidal 17-imidazole
acceptabl e prodrug group selected fromthe group

(Handrﬁ@&téﬂaflthlstg/e?f acyl, oxyacyl, phosphonate, phosphate
esters phosphate phosphonani dat e,

gﬁ%é;tgﬂo ?e @98%%%@@681%%& 12?12@9}%?&?5 on%yncqgl ke

or am cyeli ¢ 'phosp

hor am da e di ester, ,and R3NH
Synthe%if‘%s Fergihee e Peen Lol EATHS BIeEFL (B gaslogous
. conS|st|ng of hydrogen, al kyl, substituted al kyl,

activityayy| | substituted aryl, cycloal kyl, substituted
cycloalkyl, heteroaryl, substituted heteroaryl,
Réeeinody pharmaeakinaiies of uinedickds enbks tai of apmipeund 5 due to the
si dechain of an am no acid; or R3 and R13 together

relatively tibwt Og. Catdosignidieanthi highge elimiition batenighier£tad Table 2). In
respectively forma heterocyclic ring. Preferably Wis

addtttoﬁ}"% QaPrhibt d@t&@ﬁﬁ&%et%&ﬁﬁﬁ%hﬂacoﬁh obd @ PHPBRsmYPi&ontrast to our
preferably, one of Wand ydrogen. Even nore

f WL are hydrogen. In one enbodi nent
Obgﬂ“@k§r$ﬁ99&¥ﬁ%$b?pthe present invention has the
structure of Formula | or Fornmula la, Xis OW,W is
Cl 4al kyl , preferably met hyl, and each Wand W2 is
ndependent drogen or a pharnaceutlcal . . )
Effects o L prb B AR XSnGEoSS 2anBdn SGIPBiset Ha (ot s of impressive
consisting of acyl, oxyacyl, phosphonate, phosphate
multipkedr e btphggghaﬁwltleph@,mm mhdbitien of CYP17, strong antiproliferative
phosphor odi am dat e, phosphoram dat e nonoester,
prostate ymldet palbspiiily and slataadrogyeic iactivitiess pland 6 d're’?s%idéﬁdddbr in vivo
phosphor anm date diester, and -C(O CHR3NHRL3 , where
antituniBk3fficacH ¥RHRY %Fatﬁﬁ@geﬁ&lebéncﬁ:ﬁ'@@ (?iﬁhﬁrﬁélﬁ})& R8teHaRHR xenograft
consi sting of hydrogen, "al kyl, substituted al kyl,
model @yl , substituted aryl, cycloalkyl, substituted
cycloalkyl het eroaryl, substituted heteroaryl,

eter clic and subst ted heteroc Ii and
? ] Fensfinft g P ke e Thottes g ph Seufiagmel-
th the carbon and nitrogen_ataons, bound, thereto
estabhthes ARG4mogtatesapses tyaets 1 S (P mycs isdgterminet candippgirapiongs used
hydrogen, phospho, diphospho, or triphospho. Mre
as the sfasénme dtshiment Famr-BAAERZINNR dre adsighed Gem 5/gEven torceive one of
preferably Wand W2 are hydrogen. In one enbodi nent
two dobdsenfEamBo0Nnd mihol/ke opueedatintor DMGanino kg twise-t4igy). Tumor volumes
structure of Formula | or Fornmula la, Xis OW,Wis
are mebstr PNy atl &nSaadd With8éAdls re@él%n%%ﬁtc&f or\éltst@dﬂ&i/i%ldes
|ndependently hydrogen or a pharmaceutically
accept abl e prodrug group selected fromthe group
consi sting of acyl, oxyacyl, phosphonate, phosphate
esters, phosphate, phosphonam date,
phosphor odi am dat e, phosphoram date nonoester, cyclic
phosphor ami date, cyclic phdbphorodi ani dat e,
phosphorantdate dlester and C(CbCHRSNHRlS , Where
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2-(2' -nmethyl -b-D-ri bofuranosyl)-2, 6, 8, 9-tetrahydro-2, 3
, 5, 6-tetraazabenzo[ cd]azul en-7-o0ne;

WQ@2{08/093%e3 hyl - b- D-ri bof ur anosyl ) - 6, 7- di hydr o- 2PERUS2066/@7143
-tetraazabenzo| cd]azulene

g(‘sa’(sé‘étti&fltregc}gslztgben Z/?J f%t']tjor a(ﬂqsgxéglmdr Voijurrllqey %isr gorrqu)_a!l_rgd ’% the control

. 2=(2'-nmeth bo anosy
(Figure6)g: ‘if%fwoqf{ﬁ soec %ﬂlwa?‘aé Qdermepl/kgse feileof 5
2-(2l- neth | - b- D-rlbofuranosyl) 2,6-di hydro-2,3,5,6-te
results g gpgg dveregt Apal tumorvelpaes of 41% and 86. 5%, respecuvely,
9- Ami no- 2- (2' - net hyl - b-D-ri bof uranosyl) -2, 6-di hydr o- 2,
compaf@d36 hndretin selrelberaef contfd znineis Eigue 6).dndontrast to the excellent
2-(2' -nmet hyl - b-D-ri bof uranosyl ) - 9- net hyl am no- 2, 6-di hy

tumor Gho®AR inhibitién fdrSt ticatsdanide b Gdied Widohiad 6 @fe either
pharmaceutically accept abl e prodrugs, salts, or

1neffecﬁ@é Eﬂ tﬁtl: lo%@h&s% &Q@ﬁt’?gfgg‘ éltﬁ’nu Ao bl gﬁ?fwcf]@ ed ggcontrol

have t nitions as pr
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reference in their entirety to the sanme extent as if
the 21 é"gelf?‘?fjrqfh?rﬁmﬂual publ i cation or application was
specifically and individually indicated to be
i ncorporated by reference in its entirety. State of
the Art Chronic infection with HCV is a major health
probl em associ ated with |i¢ér



cirrhosis, hepatocellular carcinoma and liver failure.
An estimated 170 mllion chronic carriers worl dw de
wae@oap3ows sk of devel oping liver disease. '2 |PCT/H82006/007143
United States alone 2.7 million are chronically
infected with HCV, and _the nunber of HCV-rel ated
dé Hroher grpupp develenspalpabinendoncasatahlednmer aoweknld) afshoagy, except
a nunmber that is expected to increase significantly
for thecgrewp tr¢ntedhwith 1¢ €l § mrnolfledticerdaily) tHav/déveldpnsilphibleedi n
a high proportion of chronically infected (and
measufablecttitniots it weeR 1N | Botal sfidr Falintedh deXPRfroEMER ifitredles BY 8-fold
synmptons for many years. Liver cirrhosis can

over 14 Mebﬁ@dﬁ{e‘étdl&ﬁ%ﬂeﬁ rhik¥ 8t sh@ficdll Becaube/§ff the Birh&ffhors. Thus, the

resulting fromchronic HCV |nfect|on I's no recognlzed
e 5 RS BTSSR Y 4o
t | Th [ i ngl
w2, 5o B B R S RS S0 k3o B

reading franme that encodes for a pol yprotein of ~3000
reduct%% cruparer de contepl) éad Bysimierta ke H é@ld Agyeasn €5 h8%redustisn
and 3' ends (5'- and 3'-UTR). The polyprotein serves
compagesl tolgentpely cbogesrd in gniae tréaebwith 06 slaphe mie@ tdatesl with 5 (0.15
proteins critical for replication and assenbl yof
mmol/Rg ogieeaily) Aimqraolintd Bereasss &y @hYemb F6ltlj WhicBfrepresents a 93.8%
structural and non-structural proteins in the HCV

reductibﬁ'v)é%@&&ltfbl hﬁc@ﬁSA £01000¥5). AGwELk B2 -the mean tumor volume in the
r 7- NS2- NS3- NS4a b- NS5a- NS5b. Because t he

oo BESHESH PRI ORI R i g
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the liver, the virus is found in other cel]l types in
signifigand inhifi{pry rEfeci enigmpess coypRarad toiogs @astatienoR ye05zng 045,
present, the standard treatnment for chronic HCV is
respeciivelgrlh @emﬂralatlmms (1 fRiabpinal) castratimrdidraniponndd ¢ treated mice grow
ribavirin and this requires at |east six (6) nonths of
rapidlyt, mehite nisfumol bRt Jofaentdiiehies gowsvery blawily ¥ndin dipbdsdd hynner
occurring small proteins with characteristic

(Flgml%'T?' QéthFAind & ik e PofERBRR a%@ﬁt' ¥Ad BnifibdAHNO hRGH &L Hfective

antitunoral activities at are produced and
than c;sgfgﬂér 1 qgﬂgléfadgg)gftﬁﬂbf%l)wﬁ}u ggt@fg?t@ tb Bl GHRONF16 R 6

ST LR T T A

munol ogi cal contr al Treatnent of HCV with
actwlty rﬁt@rrﬁ%_spaw FeaBonsitle frrihis phenasiengs igeikapwa apihintimestart sy be
side effects such as fatigue, fever, chills, headache,
in partrdpa tqybeitsr phartiaceltigétisandror Ipualaiaop@m'am,ic pm}aelhieabf 5.c
ef fects and associ ated di sorders, autoi mune phenonena
dhddassdiae evheledihs Cfdéiﬁiﬁlt”éuwlﬁohudi S#t&a@ﬂfxfr@lﬂﬂ&ﬁ f@Rors (see Figure
Ri bavirin, an inhibitor of inosine 5 -nonophosphate

7, weeEQEE’QE ggl%rtagﬁo& bYRRWer d%@@éf@ 88 doBewss Ifeuﬁ@éa%o @f15 mmol/kg

al pha in the treatnment of HCV. Despit

thrice é Weél? 4 CH{CUE)#I ﬂ?&dsa%ég f{oﬁg wéellshl%nmfﬁ?% tchet t'@xglor goltumes

pati e I'mna VI rus he curr

stand d ther of,
meas edawﬁiy. Rty Uit aied hariert it des e compound,
patitis C has been changed to the conbination of
fumorSpfé gyneagr@&’th fganephlaA Berithis B wesk interval dove treatment withtherusual
of patients still have significant side effects,
dose ismesumead, byd theltamedgiowth slowy and reachRis baplatedun Thesesls suggest a
significant henolysis in 10-20% of patients treated at
currently recomended doses, and the drug is both
terat ogeni ¢ and enbryotoxic. Even with recent
i mprovenents, a substantialR3fraction of patients do
not respond mnth a sustalned reductlon |n V|ral Ioad 5




viruses. Summary O The Invention This invention is
directed to novel conpounds that are useful in the

W@ 200al093903 ecti ons in manmal s, nediated at | easPCT/OSIa6/007143
by a virus in the Fl avi vi ridae famly of viruses. In

[ | h r nt invention
eytosiicishiss b bis EoRBoU8S TP PAAG B PontlTHGREHminRmEoR o achicve
selected fromthe group consi sting of hydrogen and
thean@ﬁmKBeﬁ@%yl X is selected fromthe group consisting
of hydrogen, halo, and ON; Y is selected fromthe
ghAbihp endnbihs ekpeyinxdnt 2hb tavels oDS iatte tGorsQnidrgdis @fitheB-treated
is selected fromthe group consisting of O S, and NH,

mice aps dutéreifiged. Maé Subel ¥ HBLahs aittumrsafdiNmhdaivr Dot dfer
attached to a CH2 group; Vis selected fromthe group

adminf& @SSt RIHR dléts@aﬂseﬁ J%Fléu't Z%%‘% ét‘éa Lgddf thg%shﬁgtgg% ngQu (~

consi sting of N and are i ndepen

0 r I Sti f dr.oge am n
15% reﬁ?tnk‘%gé g? %ﬁlny ’otfhn eﬂ)o?yeuls%lg{éétga Sﬂg}%};‘e %5 US%@?/I &bohte
al kox am _nocar honyl am no,
has thESRTEIHROIGH e ﬁ%@rﬁ% GBS G RRAe lGieyfs)- The
haI 0, hydroxyam no, and hydrazino where R is hydrogen
higheshencrtration af 39 8e- $ A aigfmp tisam of Finmeazsuiad inthevhertemBs. The
and R' together with the nitrogen and carbon bound to

concertRGbnYinahkplivee 3pé Gdstiy etefloter bt defeytabiel THE 1YE! @'5AH Ramors is
provided that V and Z are not identical; provided that

mgmﬁ&\ﬁl@l@ h¥gHe$ tHat tHe lczve'lssm%sutréh ik I%Egsn"f‘a[ %vh‘tc!hqﬁ%eﬂgg Bsh¥ of

sel écted fromthe group consis |ng of hydroogen,

: |
accumttl\ég[n? 5{ l]jt{s cgkn %értchﬂhﬁqgé ﬂPt gfe%’otdrbf me]egt‘r/r\y‘ﬁw 1nhégtalowf
endent ected f omthe r.oup consi sti ng_of
tumor gEoytB 5ER S0P explaieg i banhieh S BORAL gD g s il
pharmaceutically acceptable salt, a tautoner,
may e)ﬁﬂtfaciltﬁabeﬁ@tozs@rqy tasgi efieeatsindhe prostaist cancer satls Jﬂeahould be stated
thereof. In one aspect, the present invention
that themdoempdase o fmggmnlarmssiblfe directroytcdonic effeut @f keibeahalyle (a modest
formula la, Ib, and Ic: wherein Q G G, T1, T2, WW,
CYP1Xinhibitod)sh fRostae caney collsT Yn A&fifiore dhd @cuhalafih af 5 in BlRdestes
Gfor fornmula Ib is selected fromthe group consisting

would eﬁa@mrmmmma@gta%ﬁy lsyntﬁ@%tshkanﬂﬂatsd' met hyl ami no,
acyl am no, koxyam no,” - SO

a%%gﬁ%%ia%l%ﬁagﬁsheﬁ oa‘t i&igf% Arg %ﬁggejﬁde&)?ng(en% &P‘FPS cells can
becom§ AisSEH TGRS HOSeH tPpPede e madel Ralmigis et

with the nitrogen and carbon bound to each group
cancer dg¥¢lepipenf dn patfeat%%epyt tlobeivengnd Klinrigt al) WPragisssien obf
its conposition aspects, the present invention
metastaticlympeasesate saneo iandodgehdndaperdente ishemmimvdefieiest SCID mice."
Cl-C3 alkyl; X is selected fromthe group consisting

Nat. Mefl., h99it, 3g402-408)] As slegweh PMgurQ7, i afediestoadplidaamuihe
' group consisting of NHL O and S; Glis sel ect ed from

phenorh%ng FRMRerRORS bt te@ﬂt%o@rfhétqyeaﬁﬁ@n@ %ﬁrﬁ%ﬁtwﬂg&ﬁ_&twely

met hyl am no, di met hyl am no, acyl am no

suppre%l_fé m%%& Qa'ga%ﬁ ggtqcyci @ﬂ@]ﬂégerh ge%ngeﬁ-{g 8E%%?3;ﬂ § Wss 1neffect1ve
e BN R BB b L ST PR o o Bamors grow

: together with the nitrogen and carbon bound to each

raPIdIYglﬂléﬁﬁﬁ ip Edaeh sentyed myice. drumar g9wihan thei mige trgated pith\s isstrongly
sel ected fromthe group consisting of a bond, O and

suppregied thranghostithie teehtniwii\periedhd” Muggeststﬁﬁtfemdﬁ hﬁ\l'eyeffects on
sel ected fromthe group consisting of hydrogen, Cl-C4
al kyl, and a prodrug group; or a pharnaceutically
acceptable salt, a tautomer, or a pharnaceutically
acceptabl e salt of a tautoBer thereof. In one aspect,
the present |nvent|on enconpasses conpounds of formula

T T T T T T T F S S S S §




both NHF Dis NH, or -D A-B- together forma
-NECHNH, -(C=Q-CH 2-(C=Q -, -(CQ-NH(CQ -,
WO 2@KI03390CX ) - (C=Q -, or -CH=CH NH group wherBCXUS1086/007143
hal o; each Qis independently selected fromthe group
dr cons'st“ﬂg$of 3 S, a&g NH, R is._selected fromthe | ]
androggRienerdrdt BIosiHlF Bhosiy P WENSH ihiicpleemlesible i irestmest with this
sel ected fromthe group consisting of hydrogen, halo,
compoypd exfres AP Gh thmars to ismaivansisegsardebsndsnt for & &ahgbr pariodread
group consisting of hydrogen, hydroxyl, Cl-C4-ElkOXy,
therefode @sgensivedtalakbandrogenitityapysubst i t ut ed ami no, and hal o;
Y is selected fromthe group consisting of a bond, O

et tudiadfataedlydfembhstvite tiRNG-MBulbor ALBRSHIEALANOS AR in
sel ected fromthe group consisting of hydrogen, Cl-C4

advanc@l 4 rec%ﬂgn@(% POoHR: 8 RYBnd @Ber?et%li].aﬁm‘éﬂﬁ\}eﬁ-%%v%d interest in

accept abl e sa a tautoner, or a pharmaceutically

I f t aut omer ereof. The .present
the ancREEAREOHS: 5 TubraRL oAb AR of R el PEATCTRE et
" canposi tionsconprisi ng conpounds of fornula |, la |10b,
Sympfigluy qn andzoEea A4ton in T RS ISEs Carcetdichg 4§ 7175-7180).
conpounds for treating viral diseases nediated at
Becaugeef{ 4fs pofenpaiopetbips,d miry bsan excehentcpadiflate.r i dae fami |y of
viruses. Detailed Description O The Invention
Throughout this application, the text refers to
vari ous enbodi nents of the present conpounds,
Conchisdomx@si ti ons, and net hods. The vari ous enbodi nents
described are neant to provide a variety illustrative

PR A0 SOUL L Nk FORELER, SO P LU R
o oL LA Bl SPELRYS TR NERL S, pr i, 1

. di scussed herein are nmerely illustrative and are not
benzinyidazeiestSand; Gure shaya osprdivgte thedemedensmt G YR aipeeperty that may
Definitions As used herein, the follow ng definitions
in part bh a¢spoapile fontheie sszyotehiehibitery dchidity.af@dpouhds & yhd 6 efibit almost
to nonoval ent saturated hydrocarbyl groups having from

equipofent &2 Brre atthvtesfod O PaMdnldbiiod] AR ayitabohiom2akBinBbition of prostate
atons. This termis exenplified by groups such as

cancer @Bl B¥dwin & BhrisingtyP SRR mpoRndy &9%13 éﬁ%‘}gﬁfﬁﬁh theiPlfhmor

"-pentyl and the like, [ refers to

Subst 1t ut
e I [ i . 3. and pref erapl .to
stivi o bt AR TR UL ST Ap LR oy BB B0 28, g g Bmest
| ko subst.i tut ed al koxy, acyl acyl am no, acyl oxy,
6 01BN SRR LG Sk S SR ol e

substituted aryl, ary[oxg, substituted aryl oxy, cyano,
compeling sytdencahat Disyy poteit inhibiter S busgn prosiatsipr geaytband is
cycl oal kyl, substituted cycl oal kyl, heteroaryl,
remarkgbllyghoregtlectivechar acatrgtion. hetieisaby fitst exanapieloSab¥P17ut ed
heterocyclic. "Al koxy" refers to the group "al kyl-O"
inhibitwirgiandrogéndasonsiytingiy: vofo SxiaiBdctiViRt ARkt a EJYY cancer
- propoxy, /so-propoxy, "-butoxy, -butoxy, sec-butoxy,
' " ina".ref : . .
tumor (oRETUSRURL TROFS SPRPD. 6 T RNERTARUEETRER, ibrbqat biologica
P ' . .0 TSubstituted al koxye
sotvitFg Y 53 TR BRI EA BT Ml BevsiOBARGY ot Ep Sy For the
refers to the qroups alkyl - -, substituted
treatmegt 9§ progfety cancegith & P@SC(@VC-‘?X%‘%% fHHnNEkACAIVIE 9§ ForRpEynd S,
calkynyl -C(O -, substituted al kynyl -C(O) -,
containdyg: bendupidaggloproupupakes the keazieyidazoldsiayirefore) group. However,
aryl-C(O -, substituted aryl-C(O-, heteroaryl-C(O) -,
substituted heteroaryl-C(O, heterocyclic-C(O-, and
substituted heterocyclic-C(O-. "Am noacyl" refers to
the group -C(O NRAR4 where each R4 is independently
selected fromthe group consisting of hydrogen, alkyl,
substituted al kyl, al kenyl 25substituted al kenyl,
al kynyl, substituted al kynyl, aryl, substituted aryl,

e o, o



cycl oal kyl -OC(O) -, heteroaryl-0OC(O -, substituted
heteroaryl -OC(O) -, heterocyclic-0OC(O -, and
W@ aips93903 ed heterocyclic-OC(O-. "Al kenyl" rePEF/ES1006/007143

nonoval ent hydrocarbyl groups having from2 to 6

car.pon atons_and preferab 2 to 4 carbon atons and .
analogfy Q\rf/gﬁﬁ digpussgd,ahove aéu"nfa‘Pﬁ?t%‘ik ér%?éf? V’lﬁﬁeg REUVy aydiagesingluded in the
. vinyl (>C=C<) unsaturation. Such groups are
nventRenpl i fi ed by vinyl (ethen-1- yl), allyl,

but-3-en-1-yl, and the like. Included within this term

are the cis and trans isoners or m xtures of these

i soners. "Substituted al kenyl" refers to al kenyl

Expergh&tgbSé&dionNg from 1 to 3 substituents, and preferably
1 to 2 substituents, selected fromthe group

ChemfE0RS %&ﬁ&alg%o%hﬁf% ¥nd ﬁh’m&ﬁés Wi icﬁhﬁ%ﬁ gvrir‘]chﬁtgg de previously

acyl am no, yl oxy, am no, “substitute
j , bshd I I ,
eror IR 300 AR T S B g st ona
perin R R Bt i o b LS o s

het erocyclic, and substituted heterocyclic with the
spectray(HRVISd aserdeterayinedioyicy bk ile Hinvtdan dtiNH20€0 Rdtmass seastretheter,
to a vinyl (unsaturated) carbon atom Preferred
ESI medeh€$ihi¢ StatelUalviessity) Depractupst of €hawbey)t dd afariverionfuftpuriot for key
l[imt to, 2,2-difluoroethen-I-yl, 2-
target CoRhpvRM S tviReprokidel highiesoliifonlrhaes spddiral Satt REGMTISAIOOd t hat
the term"substituted al kenyl" includes both E (pis)

chrom#0 Qra%hi@%?aﬁﬁ)ﬁcé%f%%ﬁ%poﬁﬁd ABRL SRR I%W-Iégﬁlui[t:jﬁg ﬁas%sﬁe@ﬁla

be pure 1 soneri ounds or m xtures o
e | " ) b hed .
CrEREBARERNFed ol e, F RS MRS P Lapd Ao AR i o
Fischef (ot G5k P e BN HOAE R e ebi My EP A BoRe and

atonms. Preferred al kynyl groups are sel ected from but
dehydregpiandrasterong aggtafy vere purchgsed Fom- Aldrigh, Midwepkas, My §-

1- met hyl prop-2-yn-1-yl, butyn-1-yl, butyn-2-yl,
TributystaymylByyidisenahdt Jneibutykstanny By hedne witre gusdhkgedyitom Faingies

to al kynyl groups having from1l to 3 substituents, and
Scientificefrel, dlokin, IUT.0 2 substituents, selected fromthe

group consisting of al koxy, substituted al koxy, acyl,

acyl am no, acyl oxy, am no, substituted am no,

am noacyl, aryl, substituted aryl, aryl oxy,

subst it ut ed | ox n ] 0 , hydroxyl,.nitro
B-AcR BTG RE e R et B THE Pt BigbinSa from

cycloal kyl, heteroaryl, substituted heteroaryl,
3B-acetpsyardroyici-ee-1 7-and (B praviawsbydleseriadoprpyided spéctial artdeanalytical

provi so that any hydroxyl substitution is not attached
data astdes@ibed (Bljatlcenl. O/ aaubOReral 1998, P efoer-raad) substi t ut ed

al kynyl groups are selected frombut not limt to

2-fluoroethyn-I-yl, 3,3,3-trifluoropropyn-I-yl,

3-am nopropyn-1-yl, 3-hydroxypropyn-1-yl, and the

' A no" . refers. t toup, - NH nSubsiitute
3p-Acklpta7- P B lahEL YR iid e RHE D RN e of
I ndependent |y selected fromthe group consisting of
3-Aciguy-§drehlore] yfprmuunsiesia-5il euliencii 2.5 2 RGhyimoD), benzimidazole
substituted al kenyl, al kynyl, substituted al kynyl,
(2.35 @199, mmoDsind KiEOs @Al g, 28 Yahmal)Kiy dry BMIS0tmil, £id stirred at ca. 80
cycl oal kyl, heteroaryl, substituted heteroaryl,
°C undeehefayshl &ftelsdé@ﬁﬁ% fooBRh tBRbEEREY, Ghd feadlh MRELE ist)doured onto

and R' are joined, together with the nitrogen boun

: t f x| 4 u i t - .
cocol§ RAE356 ATV DEASILENEDIR: B oBE AL gy, an v
not hydrogen. When R is hydrogen and R' is alkyl, the

substituted amino group is sonetinmes referred to
herein as al kyl am no. Wen2® and R' are alkyl, the
substituted am no group is sonetines referred to

R " a




substituents, selected fromthe group consisting of

hydr oxyl, acyl, acylam no, acyl oxy, alkyl, substituted
w@bdoglo939a3 koxy, substituted al koxy, al kenyl, PCT/US2006/007143

substituted al kenyl , alkynyl substituted al kynyl ,

sub t|tu ani an noac substltuted
to glvea?rw ¢ d 59‘ Sofgggsat ?t%& dprficption Gy F@t}d%stat lRgy
substltuted cycl oal koxy, carboxyl, carboxyl ester,
cther/FEQARELN (:40,3)] tivesd Ky (38.3%b of putetcethpond 3 iy 227-230 °C; IR
thioaryl, substituted thioaryl, thioheteroaryl,
(CHClg) 8681 , 302492931@313%&@253&670),,160@ leeycl43al ky15, 1253, 1032, 897, 852,
substituted thiocycloal kyl, thioheterocyclic,

818, 7@0@57 Ialtstﬂts 5B ofvet ﬁ@syplwscnp‘y@hww 300 RS it dtﬁ@'h?@'l 07 (s,

cycl oal kyI "hal’o, nitro, heteroaryl, stitute

het e C e cl

61, 18]S é’g% g,g{} (O] T (O WA T gpc(ﬁ%]% 40%¢ S 6., 735
het er ocyc| yl ox and substituted heterocyclylo .

(br. s, 2EAraypryatye- }%btqé%s(st Bliasemeficodp 7448,(s- B, arpraeti¢-Ho, %%@; 1H,2-
by way of exanple, phenoxy, naphthoxy, and the I|ike.

H) and 9yt IItIulﬁe@H&?r)yHBMS caled 48152463 (%t@;mtéat),aﬁoyhd £81.2454.
groups. "Azi do" refers to the group -N3."Carboxyl" or
carboxy' refers to -COOH or salts thereof. "Carboxyl
ester” carboxy ester" refers to the groups

3B-Acet§§,0) gt{g mida - gﬂﬁﬁﬂomtseﬂs ey '(@y [AC& tg&r?rgﬂélBLA%etoxy-

betitut e aryl whérern al tate

bst.i t Ly r .
17-0 gt ltfdﬂ%}@ﬂg%?“ iyt dbhiostiS. Bl Syt rmrikin oy
refers to cyclic alkyl groups of from3 to 10 carbon
benzonjfridyd Opmaly) Was sﬂﬁg%mdhe Pighancp pel Q% priledipmppeactivated charcoal
i ncludi ng, by way of exanple, adamantyl, cycl opropyl,
(1.02 geyel dWatwdightof 8) it Witer cgalingde rgdm temepetratare] teeatalyst was
"Substituted cycloal kyl" refers to a cycl oal kyl having
removéd @iliration threwdisd Ctlite phé. Telfiehte tvak eospdrited, @ha Wik residue was
consi sting of oxo (=0), thioxo (=S), alkyl,
purified "69 $iad Hieﬁgleﬁtnkéfher/lﬁb%‘é?ﬁth gubstg SHy %@sﬂ: ?hkg)(% 8AS ¥ pure

acyl am no, acyl oxy, am no, substitufed am

compoﬁﬁ%?ﬁ??XFf‘) &%g?‘bi totf(ty&ﬁ%} %8@)‘3'%@{73’ bss@b§5§%4o 1723, 1633, 1609,

aro . ni

1557, féﬁ@%?ﬁﬁywﬁaﬁ%yl&g? 15%su§§ti®3t 0002 tt%%%? 590, 544,

heterocycllp and substituted heterocyclic.
533, 513@9’@2 BB Ieax HrI‘éM&@OQMHG@/Ebb&HWI(S PrbUB<CHs), 1.07 (s, 3H,
Substltuted cycl oal koxy" refers to -O substituted

19-CHg)Y 2l0a s, lsH, 39E©@H§) 4. 6EC(frth 36-20)e5.83 (6 & hE, 6BHOB M (s, 1H, 16-
group. "Halo "hal ogen" refers to fluoro, chloro,

1), 7.3‘6@12116‘5&%1115&9 %@nﬁw{se‘iﬁr ARkl ?1)“7 S'PESO 1?1'{3 ?ﬁ?{a‘%‘i—l) and 7.95

roary ers tod ah aroma

b R p e e e

the ring. The sulfur and nitrogen heteroatons atons

may al so be present in their oxidized forms, such as

N(O, S(O and S(O 2. Such heteroaryl groups can have
3B-Hydraeyrtjl-6l H-bayzifddazol-1gglyandyostosS, oudighd (9)r Thaibdeiand € (1.3 g 3.02

condensed rings (e.g., indolizinyl or benzothienyl)

mmol) WRRIdRisBlved & SethafASed nll)RE8erMRYinQt AFBYnEPhere CardltREFshiging
and/or contain a heteroatontprOV|ded that the poi nt of

solutloﬂttttegt%ﬁ %91 1098 ntetﬁ{afﬁ ngri% g&t dﬁ{% GIfhetntﬁ‘i L %@Et:n‘f%l at room

et ero?r gr oup. teroar YIS i nc
tempeifff o 15 ??t%tdé)& oA sagiedicky @Fetssstrgpﬂ S P 0a

I are substituted with from1l to
Volumé1 ajggf E ltS Solution was @owied mte ke waterd3 99 gg_r) @?d the resulting white
substituents defined for substituted
aryl."kbteroaryloxy" refers to the group -O heteroaryl
and "substituted heteroarbexy refers to the group
-C>subst|tuted heteroaryl Fbterocycle or

o, o o, o Y a o




t et rahydr obenzo[ b] t hi ophene, thiazole, thiazolidine,
t hi ophene, benzo[ b]t hi ophene, norpholinyl,
wao bioeseaophol i nyl (al so referred to as thi anor phOI/UR300§/007143
pi peridinyl, pyrrolidine, tetrahydrofuranyl, and the
. like. "Heterocyclyloxy" refers to the grou
precipitgs s BlGEqcH<bea HHB AR e HEP LG Ry mAHPAMEOH
refers to the group -O substituted heterocyclic.
gave S'(jy8 2o aninmot 83-E9R1G IR CHIH:) Q0342 330HMA9, 148041 453,1891, 1040,
refers to the group -NHNH 2. "Oxycar bonyl am no" refers
837, 808) 70NR63( 5578 3D, sieemi' NERAMVER (B 0BAMEIZECDIUS BENGERL 31, 18-
selected fromthe group consisting of hydrogen and

CHy), £87 68 38 ‘fy-!c%')',%f{ {%i L6 S0P 5131 & BRLSALC T {008y,

ed ring havi one 1 fAg nitrogen a

7.30 (R agie- By PR S Ao SO odgomnato ), and 7.96 G
lEséodru s", and %Fharnaceuticglly accept abl e prodrugs”
1H, 216 BRMY cled | LW 240 ME s QN2 Mgt ), fenddrip@dfe (drug) t hat
undergoes a transformati on under the conditions of
use, such as within the body, to rel ease an active
drug or an active netabolite thereof. Prodrugs are
17-(1H-bespimiddzyl-13Wandedstna1GsEakd-30ne POYFOBLOMRE IR lc¥mpound 5
i nactive until converted into the active drug or an

(660 mgggﬁ 79 %n?f@lg,albﬁleﬁiyf—4édﬁg€r%5e (375 RAHUER! Bfund Y40 Iﬁﬂtlgés distilled off

tal ned by maskin ne or nore functiona gro

ca. 10 7 ﬁ\%ﬁ%%ép&@%%@ﬁ(%é@ 2 rr?g%@&%s{t Sy ifreatritinbgure
s oS I E085 B! ENSLETRL! S SHER B8 0,

rel ease the functional group, and hence the active

washegipusgeseiely itk AeasEIORHS NHEC: b aed Horee). mag tinlrisd @NesSO,).
spont aneously, such as by way of a hydrolysis

The soheatwasnevaporated; anvbthe bmde pratugzess mirifieddydscC hyHaCloTh@H
agent, such as by an enzyne, by light, by acid, or by

(25: Do giveiietine c@hﬁﬁiﬂd&'ﬁ@ﬂﬁ g 3% il 208 L20ar°Ce IR i(CHOB Y86, 2858,
paranmeter, such as a change of tenperature or pH The

1622, BA8NT49MRY4 9L 18761a88N0Us (! Pzz%bﬁ@?@@'i,tsise,“@??%%ie{%%}zb %frslj 868,

as an enzyme present in ihe_cells to which't
553, 5% sRan - of SR 00 P Sl P BR B s BRI A 5t st 15

vari ety of prodrqugro;gf as well as the resultant
CHs), 7B & JEL friDed 984s, 15LilodD), &3 dm, Aswomgtiewk T 4hen, 1H,
groups in active conpounds to yield prodrugs are
aromatieeH) Jhdin, 11, arhmatic-H), 4adr7 @@ -1). BRIVScpled 409.2250
functional group nay be masked as a sul fonate, ester
(CosH:pONg A¥abp faing 4092d50g noi ety, which may be hydrol yzed
in vitro to provide the hydroxyl group. An am no
functional group nay be masked as an am de, imne,
phosphi nyl , phosphonyl, phosphoryl or sulfenyl

promm}, et LCh ., may hydr zed jn.vivo,to. provid
ReactlBh S Bhcictrogy Dy Bem gty 5 W aisht Pomeh baes e
ester (including silyl esters and thioesters), amde
1,2,3-toiazely and X260 3 BB estoxyol T(henzoite b2 Batridzel-Aypd)-bl-y zed
in vivo to provide the carboxyl group. Qher specific
formyRxareyt£3,16fdishié (7aPhid BROAkeIekyII Rz 1#1-1 23-triazol-1-y1)-16-
respective prodrug noieties will be apparent to those
f IthJ5 1674 LA mi Y b &f t type
ormy BpdRs SHEERE R R RELH R (33 LS
f.unct | I Qu it hi Y ru o_f.or
benzotiiiic (701 20 Rt e @ Tarenge Dol S P 20 m) s
) Prodrug groups are_typically attached to the )
stirred gt 8 o amd‘ar/’orﬁr % nhpeARRrFgolngtogg PRI pgiAtusg, dhe reaction
cl eavabl e under specified conditions of use. Thus, a
prodrug group is that portion of a prodrug noiety that
cl eaves to rel ease the funé8ional group under the
specified conditions of use. As a specific exanple, an

L o I Y 1 7~ ~\ 7~ 1~




substituted al kyl, cycloal kyl, or substituted
cycloal kyl. A particularly preferred
\V@b@ﬁphﬂ&bdianidate is the follomrng group: PCT/US2006/007143
Phosphoranrdate nonoester” refers to the group below
where R3 is selected fromthe group consistin
mixturg, y@ﬁ Bewisd onforige-cold yrari(30 W& andipe reslting pregi atfc M@ﬁ Sifered,
ar cycl oal kyl, substituted cycl oal kyl, heteroaryl,
washed htvirattm el drisddo giveyl crudeedigy @dlﬂclsblid.Mfmarﬂhm byt BEEdpet.
heterocyclic and a side-chain of an am no acid; and R8

Ether/Ht© Avy ¢4 ?Qﬁs‘r%ﬁv@?& (Méatodydl P (HRed-QFL B, 3qmm1mﬁm16R3 i's

derived froman L-am no acid. Phosphoranrdate

formylg.ﬁ(ﬁﬁﬁg Ts él1 6 (rﬁgrgc{ (ﬁet V%] gg& 3%5PH S@S{ g%’é{dgafihﬁ&ezﬁ@lz%o“é IR (CHCL;)

ecte

s, SHREHAY98 3y b, Bl itag ol U1 o

hqteroig% heterociflrc and substituted heterocyclic,
498 el FRYMIR (P 088VIEIZeCRE 101 81l Held, 8ol CHish 17 itbr1oeaita), 2.04 s,
enbodi ment R3 is derived froman L-amno acid. "Cyclic

3H, 3ppb0sh))dreantg dte 3ot 84S (bios, t Hg 64}&)901@3*?{@ HWJ D @rz, Ardnsatic-
1to 3, nore preferably nis l1lto 2 "Cyclic

Hs), 7@9@&9@?0@‘2 ?@qzdé&%ﬁla it ;M %8&&’ ﬁ#?ﬁé 74E, BRhRtc-r8508 (8, 11,

nmor e pre er

-2 A L BBt

(Comt s Bind PP Vi el riShe sape sqlgggéyq&%g?ﬁomed
refers to the group -S-alkyl. "Substituted thioalkyl"
the majpr preglyigs BPtagtlody-dVKhénzhildéd Ret-triagpl- -y )it formyleddrosta-5,16-
t hi oal koxy" refers to the group -S-substituted al kyl.
diene (7BJ12.8 ¢y 75.98b ) ip! 1861 88 ;IR ﬂtjgmlg)rxmeszws Cyx5, 067K Mb04, 1488,
yl

and "substituted thlocyclo refers to the group

1450, 13945 ¥Pst hiof, %3%%%24@&0 658 N6 1@AKYS szﬁe&ﬁr 29% ththHRIMR

group -S-aryl and "substituted thioaryl™ réfers to't

(300 Nﬁﬁ@*@?%ﬁpg 18 oth 3851 te ol Q08 FrRp el ockE) 56D G 11, 30-
oheteroar% refers to the S-substituted

ED, 5 41dbEn 4k raD. /46 (o eblooEspee 1), 1 b 4P d 1 gy ramatic 1),
-S-heterocyclic and "substituted thioheterocyclic"

8.15 (& éHeV s & Hrheragmatieg), 8ad B1591(5,t 10, 4 4-CIdOR HRWYIS| dated 4BRE414
term"amno acid side-chain" refers to the R3

(CosH3;50064 N Y fotmdi 82224161 no aci ds of the formula
R13NHCH( R3) COOH where R3 is selected fromthe group
consi sting of hydrogen, alkyl, substituted al kyl and
aryI and R13 is hydrogen or together with R3 and the

n .at ound .t to I ctive
35““*“?*8 il Re P yE) b P RrBle T R e - nt B0 Bt e
e-chain is the side-chain one of the t )
bis PR APPSR BP0 HHORGR G99 Tt O3S RO b e b
i ncl ude hydrogen (glycine), nethyl (alanine),
(dipheiyd plprsphipb ) prorsne (EH, mg,ébeEﬂmx;nol)(lhelw:xyiel)q (40 mL) was stirred at 80
1- met hyl prop-1-yl (i sol eucine), benzyl
°C undepAe ol 18] raini wiesh, find-ylell ovw @rydigitaty forfed.r@shpand 7b (1.71 g, 3.72
i ndol - 3-yl met hyl ene (tryptophan), 2-

mmol)(vV%taHMéd Qh@ HRthixkury bvaé FEIRRE@DANE )Ar 1BY H"a\‘lﬁ?ﬁé?ydoncentrated
(serine), 1-hydroxyeth-1-yl (threonine), thiomnethyl

T Tl S e

tanrc m no- nbut R )

891 éqb Sl agEh P ﬁafpmqrworgsi% %w%az@r (R 05
é dine} and wh ? rrol %ﬁ
2918, 38r9g2ﬁ33r»é7'5né51.58»11ﬁ83:t1&5ﬂa 1'%95%%1@86348@84 Q%éﬁﬁ (535,

salt" refers to pharnmaceutically acceptable salts of a
compound, which salts are derived froma variety of
organi ¢ and i norgani ¢ counf®r ions well known in the
art and |nclude by vay of exanple only, sodi um

oy o o o




catal yzed by traces of acids or bases that are
generally present in nost chem cal sanples. Sone
WE@2@a0h3me3 of taut omers of the present inventi OPCHIS2006/007143
shown bel ow i's understood that in all substituted
S def ned above ners. arrived at defi ni ng
528, 5, B9R PrUIS HHSTURL ROV DR EDGeIt 10 (s 1B Walelhie(s, BB219-
(e.g., substituted aryl having a substituted aryl
CHs), 306 (p 385 38-QUHs), #odémt 1MNh3ebl)] $43 (laed, 1 Hs 643Dt 6.0U(KdH, 16-H),
with a substituted aryl group, which is further
7.40 (tSUST L7 BE BYmAGSHDSAS 1t Wi ge ok Y18 195, E&naﬁfccﬂj 7%;1ﬂdPHII,J= 8.1
i ntended for inclusion herei’n. 1n stch cases e
OfyrS [ =
Hz, arémﬁ(tic'q!tgaﬂﬂ%bl%r d{H F?gﬁ@?%&ﬁ&t ﬁﬂ.bsti ' ézg%gﬁyzﬁl%s

serla > Subst I’ONsS 0

r substituted aryl groups are
(C27H3?¢§§3FI§?1W{9 é\/\g@%{but ed aryl-(substituted aryl)-
substituted aryl. Simlarly, it is understood that the
above definitions are not intended to include
i nperm ssi ble substitution patterns (e.g., nethyl
3B-Hyduérgyt-17-(hendoiH-h,253-friazol-d-yiyao d psska-S Jbediene(9dr Thesinethbé
substitution patterns are well known to the skilled

follow8d tHaB@&criRGERE EbiPbohd STHE uﬁﬁ%%ﬁ%eﬁo gqpt(b 0- 117—1 2,3-triazol-1-

enconpasses a conpound repreSented

S S T R BARUB T OB

consi stin and ON2; IS selected
e g Feibeid B0 Srsrp ag o S GG, 303, 77 3t59.4609,
or is selected fromthe group consisting of O
1488, @SIawmm%r@% A9+ W40, UHENO B, 1845 afde it 3, 665,3616 59, 553, 517
are both attached to a CH group; V is selected from
em™; "HISMR (B30P MHRSCBCI:NG 1600 (8r8H, CI%Q’:H@ 124 |3¢L 110 CH) 03155 (m, 1H,

the group consisting of N and C—G G and G are
3o-H)) zgﬁgo‘? ﬁlitéh%s&b&‘ﬁr g%cgér glg‘ : tghﬁuﬁ—%“ﬁksa%rﬂ%lc‘?ﬁ),7sz (,

1H, /=, %ﬁgzgy' S Al g(;ﬁg;ggq%?cm a0 810 (3 1L = 8.1

HRINCHRL1G( Q) NH, azi do, cyano, halo, dr oxyam no,
Hz, arqgpajichly alodidPR359 (GaHifW:dgen, famed £12.2
side-chain of an amno acid or where R and R' together
with the nitrogen and carbon bound to each group
respectively forma pyrrolidinyl group; provided that

17-(belz @D H-T2 3- @ ia20L-1-lyDandros fi-4,1 pdeetiedPané (H): ThemeYol $ollowed that
CH Zis N T1 and T2 are independently sel ected from

descn%ﬁ%lgé'o%?t%uﬁa r(’isdé@ E% QQ ? ﬁ{y gl)?s(fﬁg%zr%h %% oX % u—gl’sl’%zo% 1=yDandrosta-

5,16- dﬁeﬂa@’ shlein H?Sgan@@t R o egn&l?@re%}wgngpﬁg{Ca%zClsztOH

gen, Cl1-C4 al kyl, and a prodrug grou
(50: DR b led parypa BN st 36 ot SR C: 3R (GHCE) 2944,
har maceutically acceptable salt of a tautaoner
1658, 1496y L@5H0, 844, SBHE7 24 nbAISARS, 554, SHe, Aot HNMR (300 MHz,
formula |, Ris methyl. In some aspects Yis O In

CDCL3p6 hers ﬁasmecmscm)l $.29(2 38049 \H; $25 720 1MB4.31)e6 DY ¢4, Q9L 16-H),

In sti ot her aspects Ti and T2 areé hydrogen I'n some

7.40 (BHREFL .G, %r&%twﬁﬁ%@r@rnfw?gt@ R i1 TR, =78

n on

b, axiGlGHT o s QTG ~ 4 14 SRt AR e

cribed for, fornul In sone enbodlnents of t he

410-229%&96;@3?@%13@?&?cf?lﬁiﬁll"d()l?dgér in combination with any of

the forrmula la enbodinments, Gis azido, am no,

acyl am no, cyano, hydrogen, and halo. In sonme aspects

G is hydrogen. In other aspects, Gis halo. In sone

aspects, Gis fluorine. In sone enbodi nents of the

conmpounds of forrmula la or39n combination with any of

the forrmula | a enbodi rrents le Q. In sone

Y T L Y " o o R



Gis selected fromthe group consisting of am no,
am nocar bonyl, nethylam no, dinethylam no, acylam no,
wW@bdoexngmns no, - SO3HS5- SO2NH2, ami nocar bonyl anm nBCT/US2006/007143
oxycar bonyl am no, HRLINCHR11C(O) NH, azido, cyano,
al q, dr oxyanino, and hydrazi no, where R is

DehydfestipRipoleraneel Pedsssghe B2V an Y PR ARl 5.

where Rland R' together with the nitrogen and carbon
12 2mpelivpstdisselyen inetbagel (&b mbatand dhgresdting solption whs tieatgd with

group; and Q T1, T2, YBWW, X and R are as
hydrazitegtydidie (2.3 Dml{, 01040 naol) follotvad by aBoketibo df hpdihginofulfabe(7.9 mg,

compounds of fornmula Ib or in conbination with any of

0.061 inf1f iaroms aLldf veadoUhé Bibitsre Wasistirrdd hid@om@inPerature for 12 h and
acyl am no, cyano, and halo. In sonme aspects Gis halo.

then pite® MG ASPRG! '?’hel:_rg(s){éll‘ﬁlr}ré h{égfpgtgﬁ wasHI-Oe %a@rlz&g\?ltﬂ? witet. Sind

amno. In sone e t he "conpdunc or mila

i R TR Bo i o i 2l i o ns oy
conpounds of fornmula Ib or in conbination with any of

NMR €308 MBeflPels)1d &6 (dBHe h8-EHR 1i.65 @h3dnt9-CHa), §5He(br s, 1H, 3-H)
enbodi nents of the conpounds of forrmula Ib or in

and 5.30@b1HA6-EON Wi th any of the formula Ib enbodi ments, R
is methyl. In sone aspects Yis O In other aspects X
is OWand W5W, and Ware hydrogen. In still other
aspects T and T are hydrogen. In sonme enbodi nents of

h ds_of .40 a, lb or in.conbinati it n .
17-1odgdRaRRIPE R Rerheap B i aled! sl GqRRpdR (e ot o
odi ments of the conpounds of formula Ib or in
dry of i AL MAFEHORHE0 612 e ves Forlehin a9 lepbehitoric nd the
~one of WL or W2 is a prodrug group. In another
solutioarwesdieatsdtwithal .¢ Sedp mmmedtylguanidm%W 2Ly @ptmseiht mdlepyA
formula Ic: wherein: Q G, T1, T2, Y, W W, X and R
solutioarof campo@sict (3l fD9 ninvolyrinl BHF (81 thh) saseddsdibebwigsiosthe iodine
of the conmpounds of fornula Ic or in conbination with

solutioA e hinhtEnthRindPhha rda6tiSNRAPFIRRE 3t 0 X1 PheQeadtidn$i¥Bire was then
enbodi ments of the conpounds of forrmula Ic or in

concerﬁ%fgaﬁiblglg%ft ﬁ}u{ﬂnt Qooflléw n%l%% iééj@attﬂ,%g%ﬁiedrgegﬁtpmgé S%gélﬁn athom

n sone e i ments o oun

formulg.lc or in c i,nation any_ of e formula
tempeie e TR Low S Y Lo a5 S aP K- Blogp (. 175-76.°0)2
consi sting of azido, am no, am nocarbonyl, a yJanino,
IR (CRER383am 1, 1831862, 8481 B9, A HreeRy 284, rod Séf anoy dhNMk B00
hydrazi ne In sone enbodi nents of the conpounds of
MHz, €OOR)! 8 0.6 @[ 311 SOk, NA5i (B IMIORCHY)Y3.80 (b 1HOBRWH)A5.35 (s,
I c enbodinents, G is selected fromthe group
. { 84} zindo, am no, acyl am no, cyano,
IH’6ﬁ$%?dog'gﬁ?§é§%lﬁ§)b. In some enbodi ments of the
compounds of fornula Ic or in conbination with any of
the formula Ic enbodinents, G is selected fromthe
roup_consi sting of fluoro, chloro, iodo, i
3B-Hyﬂﬁ?%k%ré%wmzyamdmvaﬁlréodwnm(m ppixtuxgpLY-iodgandrosta-5,16-
hydrazi no, am no, am nocarbonyl, and cyano. In sone
diene-33pABs0.6 g, il 253 ehmacl) adsdlutivn witle dgy aigetbRShtdidg(DVIF, 10 mL)
fluoro, chloro, iodo, -NH(COH, -NH CO CH3, am no, and

along R Eh@rakis&riﬁﬂ&@r@m&%&éﬁa lidth (P PROTRY &J.%quli%‘?{%a‘z%ﬁui)%nd (2-

or in conbi'nation Wth any o fror mu

. j | s.ne 1n.so spe o d.S, 0
iburySERAE FeRlehie (7§ eTomd ) R R R0 SofR b .

. In.still other. aspects Tl and T2 _are hydrogen._ |n sone
cooling, HoE i LRGN b I SR (I H-or e AP GEE Pt FIORG (30 L
conbi nation with any of the fornmula Ic enbodi nents, X
x 3). The combiged EtQAc suinast Biabvashed vith rinetand veaterp duiedievenNa;SO4 and
formula Ic or in conbination with any of the fornul a
| c enbodi nents, one of WL or W2 is a prodrug group.
The present invention al so3énconpasses a conpound of
formula I'l: wherein: Ris Cl1-C3 alkyl; X is selected

7~ AN

o o s R



a pharmaceutically acceptable salt, a tautoner, or a
phar maceutically acceptable salt of a tautoner
w0 b@ceefo93 | n some enbodi ments of the conpoundsP@f/US2006/007143
formula Il or in conbination with any of the fornula
|1 enbodi nents s Q. 1n so enmpodi rrents of the
then C%ﬁ%t&ﬁ?fg@ gye %Bﬁﬂ%l%b Jofid JFhlﬁ ﬁmge R4Sk WesrPuritied byflash polumn
the formula Il enbodi ments, is selected fromthe
chromgfpaiaphy dRECs petivthesEtQApAEN @rﬁ A 5)]laderisived4r(66 mg, 15%); mp: 199-
acylan1no al koxyam no, cyano, hal o, hydroxyam no, and
201 °ChyHNMRAB00 Miis @CeyidadnEals, B-CHbe 1 08rR@H|dS-OHf3), 3.52 (br
formula Il or in conbination with any of the formula

s, 1H, b& n}?"’?% {981 . )Gg 7 SRl %t “3”5{31 &E‘ﬁ%‘ﬂ{ ), 8:48(s, 11,

[ St am no,

e R 0 GO Bl PR 55

enbodi nents, G is select ed fromthe group consisting
of fluoro, chloro, iodo, nethoxyam no, hydroxyam no,
-NH(CO H, -NH(CO) CH3, hydrazino, am no, and cyano. In
3p-Hyslooxy- H&(fe py similyl)-and sdsén-5 4 -diexen(l §h R g eidarpofti3n@i 65 ign 31.623
of fluoro, chloro, iodo, -NH COH, -NH(CO CH3, am no,
mmol PRUcEY B abd v HPIE H@Lﬂﬁﬁﬁ’% (EfbSitydtardn)® (HerRaMads 0gf 2.710

fornmula Il or in combination wi'th any of the formil

mmol)Ldﬁssg{(ﬁg?ﬂ g@%i?f (?& %ﬁ Svmgi%ﬁq{@;i‘%%ggﬁéz%% 68?04%11101) and
(S-tfibﬁi‘/gﬁta&ﬁzﬁ Pyvﬁl@sﬁé QRbal R HR PR B ahfaRungy ec,

formul a or in conmbination with any of the formul a

pet. ethPI/E%%EBNe(ﬁf?sO 1%0]iggve mrbydfoml%xﬁﬁ-@ygm@d) -prskiesta-61 6tdiene 15
conpounds of formula Il or in conbination with any of

(44 mg, hevdHompri 3 -233 Eiind40e25°C) ohl DIV 60 MY, THGL): § 1.05 (s,
prodrug group. In another enbodiment, a corrpound of

S f Q| ,
3, 182@‘1%&@ A 195PSSRE8 B DY S 2.0, RIS ?26% 1E, 16-
enhodi nents of the coglp ynds of formula Ha or i

H), 8. Bdstathdt T%ﬁncwﬁ ) #4087 (+ AE 2 o RMSacaketh 3r§é§t(§st@ONz)

is O In sone enbodi nents of the conpounds of fornula
found B0.2348. n conbi nation with any of the fornula Ha

enbodi ments, G is selected fromthe group consisting

of azido, am no, am nocarbonyl, acylam no,

al koxyam no, cyano, hal o, hydroxyam no, and hydrazi no.

In Vzt}onAﬁgﬁ%f evrag: Mo svinhb dYiE ﬂﬁHﬂBﬁHﬁ%’u@fﬁe@ Bf HdlcBmigBufs are

in conmbination wwth any of the fo enbodi frent s,

evaluagrcrii dﬁ%’g o%!r aﬁ)tlc? gceftlc %@dtrlgl«%as% %&Qﬁp fm% qulzmg i 8&94 %7-

am no, cyano, sone
of t e ounds of for Ja Ha aqr |na
expresging Fogoll Fathg BT e e Ao Vet T Eo e the Bk 2 oD

the group consisting of fluoro, chloro, |odo
17oc~hﬁ=kpm%y¢n¢igne /e @u@s@atemnd CW?—]U@@)lth ;s\mlga@@)e@m the amount of
hydr azi no, am no, am nocarbonyl, and cyano. In sone
tritiated ap@ita®idIormed detigethe dlckvapanof e QR0 YRl o thd@ibstkate. This
fluoro, chloro, iodo, -NH(COH, -NH CO CH3, am no, and

estabh§1¥e§ et SRR i LA M nSeris inli‘é‘c&%}paﬁﬂr}gﬁalﬁf;}gft@ Mg Ne

or in conbl nation with any of the formnul
analysfasggl]g&:'d cfl b{ résgarﬁier%_'[ah tglg ﬁglﬁe@%g oY ?ilbc?n Q{MI(?;H %alues arp

odi nent s and W g dro

Obtaln?cﬂgg%ﬂﬁ'%%gﬁb%ﬁ? 8 ppepiae BbtimsTor aP i LD %aPon over

in combination wthany of the formula Ha enbodi nents,
appropsigte 1gnLegg Baph apmpognd isjesiedt dfq iempm of W@e@@@émﬂconcentraﬁons

i nvention al so enconpasses a conpound of fornula I11]:

wherein: A and B are independently selected fromthe

group consisting of C=Q NH, and nethyl ene optionally

substituted with 1 to 2 hal o groups, provided that A

and B are not both NH, D i$2NH, or -D A-B- together

forma-N:CH-NH- (C—Q) CH2(C—Q) (C—Q) NH- ( C=0Q) -



hydrogen, Cl-C al kyl, and a prodrug group; or a

phar maceutically acceptable salt, a tautoner, or a
w@b@emeivedit i cal |y acceptable salt of a taut omePCT/US2006/007143

thereof. In some enbodi nents of the conmpounds of

RTINS P R TE

.conpounds of formula Il or in conbination with any of
experigatsf Brenifdnslard deviationsl verat 8% & thememt Walbene. | n sone

enbodi nents of the conpounds of formula Il or in

conbination with any of the fornmula Ill enbodinents, Y

is O In sone enbodi nents of the conpounds of fornula

Hum:;llélI 5oc-§§>dﬁ&a§e | PhhPB A"yflqh ﬂﬁ%nﬂgit%%a{iﬁeﬁ%éﬁgﬂdohugds and

nbodi nent s, is nmethyl.I'n sone e
C ounds of formul.a |1l of i nmbi.nati on_w th any of
finastesi{E B ISFSHRRCE s fetemiBien wiing toe D4R frlefe (fog hipgn syt cnzyme)
In some enbodi nents _of .the conpounds of formula Il or

and hymaneiate hemggenate (BEh{issye ferieps Demayme) pegording to the procedure
enbodi nents, -D-A-B- together forma -N=CH NH,

describedy@fartngrm-and-colleagues (Br@id dHl(, (Sdithesis and evaluation of 2’
-(CH=(CF)-(C=O -, or a -CH=CH NH group. In sone

substitetet dd4rrembexyefor dhearbormnethgibendylifl @) N-gcylpiper@dinds Highly

conbination with any of the fornula Il enbodi nents,
otent abt At Bvo hABRINSHidf RI-Fdfct: Nekhibitors", J. M
potent B o hO PRI BR0I) -l Spb PR bitors 1 My, s 2002, 45,

Lments af the conpounds of formula Il or in
3406- 4]0 A PSR i SHRS S g R oF 0 o g R ERe of mere
is fluoro. In sone enbodi nents of the conpounds of
potenticgmppyngds) the 16 values avesletramiingd. wi t h any of the fornul a
Il enbodi mrents, WW, andW2 are hydrogen. In sone
enbodi nents of the conpounds of fornmula Il or in
conbi nation with any of the fornmula Il enbodi nents,

CompefiivédindfbSén Wc'b?toi\ (AR Binkting aAd PucifePaRNBs{RDOdI ment
the conpounds of formula I, la, Ib, Ic, II', Ha, and

AR Biddih /c&n}aéir%l-n\é{yg{/}g WaE - Wi ltivé’éTlddi%/l\lfei(s: 3 goated with poly-1-

i ndependent |'y rogen or alp arga?eu
Iysine REASREAN fr BP0 ARSI S b RialRATRRP and dried for 2
, . bh h , h h 1 d
hours. 3 ElsRiB RS R IREL SO0 ENGBR A s the ayikdHvpe AR,

hosphoram date, cyclic phpsphorodianidate,
LNCalp Hesk Boh B lintre piatec Ced x 18Rdn 26p0fIcrRENsiiheniesterorifee
is hydrogen and R3 is selected fromthe group
mediumamdiall o wedytooditably. ditegeHowalgldal thesmbdituntisitepihcad kyith, serum-free,
aryl, substituted aryl, cycloal kyl, substituted
steroidofyeel FoRVK yilppldigdn@sdoaitly 0,198 bihd é@rﬁﬁnﬁgtﬁﬂm@gh {0.01-10nM) in
a

het erocyclic and substituted heterocyclic an

the pre\%{:rﬂﬁ of BeRcOdf a@boaiglcp&c@s%i FcoRMITS, t@%tegl%ﬁﬁtég%?}%&ﬁ{c binding,

t the carbon and nitrogen atons’ boun

tively for het erocyclic ring. .Preferab I S
and 1403F BOGEOISncloc B Y R B Besifrofs R siskorticpRl dbeeplosS
anot her enbadi.nment conpoynds of formula |, la, Ib, 1cbh
Followipg a gehousguiation psripd Aor A pccliateotshed wigaithiseicad DEBS
hydrogen. In another enbodinent, Wand WL are H, or W
and Sob%dlzvg i BBB| coptainiez 8480 $12S ané26% glyceydt Extrastsare removed and
enbodi mrent each of W W, and W2 is hydrogen. In
cell assGtdiandieadinily mentted i seintiliatioh chwiten The Hata iganalyred lificluding
1, Ha, and 111, Xis 0-W2 and Wis represented by
Kd and Bfak @etetthiaatiie b9 indnfigeal &gﬁes?:i'oﬁ Qisinb Q}rgpl'ﬁ;ad Pigi s ¥R Yare. When
acid; R8 is hydrogen or alkyl; and"R10O I's sel ected
g i st . | 1 I .
the corlcb RN RRHRY EARRL SR 2R 1Zhefiioes BHESH b EfeR ¥ boiiy of
cycl oal kyl, heteroaryl, substituted heteroaryl,
het erocyclic and substituted heterocyclic. Preferably
one of WL and W2 is hydrogdh. More preferably W and
W2 are hydrogen. In another enbodi nent conpounds of




phospho, di phospho, or triphospho. In another
enbodi nent I n another enbodi nent conpounds of fornula

wo 2006939, Ic, 11, and 111, X is halo, preferedi/ys2006/007143
fluoro, and Wis represented by the fornula:wherein R3

the testopghotmdiA 1hb 1 PEVR & wEvat FRTS $HeD rb g o Hi Seamigys i

of al kyl, substituted al kyl, aryl, substituted aryl,
determingd|as dbseyibed shatyst ThaliCadofsach cainkgund ik deternsiaed by nonlinear

substituted heteroaryl, heterocyclic and substituted
regressivat with Gyaphipad Pﬁ’mﬁfseftwbﬂe)(Gt‘ﬂphPad Byttvagehc, Sih BfegbmAP.

enbodi ment I n anot her enbodi ment conpounds of fornula

Luczfeﬂase TRansbdivatién Adshy: Bafsdriptionaf abﬁvﬁ%h‘ﬁssa? ﬁ@éﬁﬁ&p&)’t as described
luoro, and WL is represented by t f or mul a: R3

prev1oth%?§6f('nﬁ%i P bl ngnr}gi?l% H@dﬁﬁdaﬁons ﬁé Bl rrgé% lche a%e reporter

gen i one’e anot er e

n d |
constrfPRBRIER: § eteufl 2 srictigramisiivgl mobt Progwaere‘{a%%f
WL_is independent!|y_ hydrogen or

Kindly Bioside e o8 s Maty BRI ROV GGk e Eudegrinolog,
fromthe group consisting of acyl, oxyacyl,

2000, sHo4pHomal intp eyl enad n]een'geglp]m gﬁbﬁhﬁ@nhancer vector (Promega).
phosphonam dat e, phosphor odi am date, phosphoram date

The pRivnaéremeg)ichsed ap iasipteomd contedl eBriefs ILNCaP cells grown in 24-
phosphor odi am dat e, phosphoram date di ester, and

well platel 4R NRIG-L-IyaiR WerBhdndSctby At QR ANH: ﬁ*’igthb %}henol-lred free

sel ected fromthe group consisting of hydrogen,

V)
RPMI SRR Z‘%ﬂ%@fﬁ?‘@( toop BB M rRIdHe tzﬁ%@%&@“ﬂ&wﬂm
etero er,o d subs eracycli.
the celff 3 FOHaka Wi ERUOMeGAl ST SupThet bRl 125%"&%&}4“ wif o
X togﬁéﬁx@rﬁ&th t he carbon_and njtrogen atomns nd

withoui |, H@]@tfpg,g} ]9, Leycifrrase %{Vgge@@%mp%supqdﬁg trlphcates by using
Preferably Wis hydrogen, phospho, dlphospho or

dual lugiferpseaspycsy stk ascodisiceio Ahg manefaeturst's instinetions(Prasnega). The
hydrogen. Even nore preferably Wand WL are hydrogen.

results lare ooenexdize dienfoiit intuctamothaets, theteldtivesntifaraseotividg odihe treated
formula I, la, Ib, Ic, Il, HB5 and 111, Xis OW2, W

ceHsdh@kﬁHk&h&Xkﬂwaﬁﬁ@Iab'y nethyl and each Wand W is
i ndependent |y hydrogen or a pharnaceutlcally

accept abl e prodrug group selected fromthe group
consi sting of acyl, oxyacyl, phosphonate, phosphate

ters m dat e

cen iy gm%slﬁvﬁiﬁs%y HICRE ROPTRT Babin iRRPOLL1 40 mesjem

phos horan1 ¢) i c.phosphorodi ani dat e

Supple@ﬁ%@g § a4 WICQH%GD freplopaniaialiics. To determingthe
IS hydr ogen and R3 is selected fromthe gr oup

effect (fgevtlsaoinmyunds dnepllqyeliferagiorytells sreisanisferred dnta isteydid-free medium
aryl, substituted aryl, cycloal kyl, substituted

three daysqbrﬁ&ltck e, staredfahe anekime&tsb SterdidHiad nikeli@n oaisydted of phenol red
heterocyclic and substituted heterocyclic and a

free RENVIV Quppihdhtddl with 5% doRBaebled, @harltdal bt RISuhL 984 1oy
with the carbon and nitrogen atons bound thereto

penicﬂL%?%%téfﬁﬁj&hﬁg@ﬂgm @rg_tm% Ry Giteltfer] fgé}&ﬁnpﬁ Bl BLpRL YelfY (3% 10%)
in 24 B AR P i e %@éeﬁw w@%? chment,

anot her epbodi ment conpounds. of formula |, la, Ib, Ig,
period, the magminyiggspipated gad rgp@www sterate-figa megium perdgiamgsiepicle or
net hyl, and each of WL and W2 is independently
the 1ndmﬁthdc£ge¢¢n@atlw piaHAe ¢ eMf) iand borppande (0. fioViel Gpdd i Gogtrol wells are
group selected fromthe group consisting of acyl,
oxyacyl, phosphonate, phosphate esters, phosphate,
phosphonani dat e, phosphor odi am dat e, phosphorani date
monoest er, cyclic phosphorafi date, cyclic
phosphorodlan1date phosphoran1date dlester and

NI N\ 1 IS R O IESA 7~ . —~A N " —~e~—



Tabl e 19-acetam do-2-(2'-nethyl- b-D 309
ri bof uranosyl )-2,6-di hydro-2, 3,5, 6- tetraaza-benzo
W@ cpmgihen- 7- one 9- hydrazi no-2- (2" -net hyl - b- BET/BD06/007143
ri bof uranosyl) -2, 6-di hydro-2, 3,5, 6- tetraaza benzo
[ cd] azul . en- 7-one, 9:-fl ugro- 2- nmet hyl -b-D 311
tfeatedrwﬁﬁ"é}l Z%tb?f)o > T lsd’il?%‘/‘&%s @geg%i Bery miamafémémmber of
[ cd] azul en- 7-one 9-f or mani m do-2-(2' -methyl-b-D 312
viable P¢1E§d13 e@rap@reg by W ST-4-[4i[Bryffrierdophanyd)-2-(4-niraphensd)- Bdrfzstrazolio] -
[ cd] azul en-7-one 9- met hoxyam no-2-(2' -methyl-b-D 313
1,3-bendcheo flisnHows gl dssayynghel sdvedihalag, Bylklvéing iretibamaafoelhzor the
[ cd] azul en- 7- oneNOVEL C- 17- HETEROARYL STERO DAL CYP17

above-hiskli GheBRRé, AT WNDROSEINGon B WIAEER sach Wil ¥hd Bubated at 37°C for
Bl OLOE CAL ACTIVITIES, PHARMACOKI NETI CS AND ANTI TUMOR

three M' MiTo%ih '11§Cu39cﬁ)dd Sﬁ&és%ﬂ‘: § gﬂﬂ?"élﬁpl&ﬁl Caﬁﬁlfn'e&l &y &%@%450 nm

|ng dat of Provi si Ion Serila

20 i.ch ncor por at ed
widh ag g’%ﬁﬁ@ﬁadé&ﬁ%e%@%&%ﬁ otfy & el %ﬁ?{ﬁﬂ'ﬁ YRR
e in this.in ntlonandt inlimted
i (et SRS h Rt GomT B g amed i benecth o ghlle
ot hers on reasonable terns as provided for by the
terms of Grant No. CA27440 awarded by the Nationa
Institutes of Health (NIH). The present invention
Pharnpreokingtie Stedies heliagialal stutlict iasesperframed acdoadiny ts ther guidtdines and
C- 17 benzoazol es., pyrim di noazol es (azabenzoazol es)

approvahf the a¥nhifi$ Cald Cblﬁnﬁdt&%fﬁh@wnﬁ%ﬁs@%m%leﬁﬁ@dﬁ@l of Medicine,
synthesis of the benzoazol es, pyrimdinoazol es and

BaltlmeeazMﬁ‘l%SSChB‘ RIE WIBG F%';TP?S qgt Reds 19)' obtamed from NCI,
synt hesi zi ng benzoazol s of ri-m |noazo es conpri

Frederﬁkbﬁ/ﬁp [?%A gi’iecllng?lp ﬁedI afcog%olled n%%%hﬁller?tn%e %p%t i}a& 961% relative

I on reac |on ) ace

. r S r.a er eof and
humidg et 12 Bl Pghs %]anil o S soles ﬂ@cﬁ itfeggicoqsh o fef e water.
enmbodi nent, the met hods for synthe3|2|ng di azi nes
Compayodpiand 6aar@ girmabiteshin Al ap ey ddderios & wetepandasinglastibamtancous
of 17-iodoandrosta-5, 16-di en-3 b-ol or anal ogs thereof

dose iwgivent foi Biidey ITHeadiiyibls diré Zhsreficed GANpRIeNS Sindds §@ 6 h after drug
present invention are potent inhibitors of human CYP

admlnlln‘}atﬁﬁlzé(l‘[ﬂe bRRIWRAY 0iRSinBP b NMarBEL ggrg,‘ﬁ%r% Rg?ﬁd Hgﬂt nl:i)héét%b& (Ayerst,

type and nutant androgen’recept

itors were: 3b-hydroxy-17-(l
N@W&E@%en2|n15i Sﬁ’llglgyl)androsta 5, 16-di ene (5, code

hydr o
HPLC, %B’s : ?l&ﬁ‘@g]&@?]& %pirg%(lér? ﬁl}:‘l( @E@)uﬁgﬁ’@oq?f tleq steroids and the
-benzi m dazol e-1 -yl ) andr ost a- 4, 16- di ene- 3- one@% %
appropfjterinfens) sandaids 267 achiryed B2 Eavarse phaseMiIPEEspetbed valayWaters®
Corrpounds 5, 6, 14 and 15 were effecti ve at preventing
Novaph'T n@ﬂ&g:obimﬁ%lﬁRP 8830 me) prptecteidelyo Memes® guat aattedge packed with
synt heti c androgen) to both the nutant and LNCaP AR

pellicla@d8 tab @ravidebly y@eribdl. BrleflyWhe/HRPLE systé@ oed & ﬂud’lbtﬂﬂﬁ‘ Eonsisted
bi nding efficiency to the latter. Corrpounds 5 and

of Wat\éfs@%oRJeﬁ@dﬁh@i/Wsafs&np gy Rek® QBntdee? ( n %@u{p? tdht-g hewaters®

cell growth studi es showed t hat

o AT AL LA e
o R B LA B BB S50, V255

to that of flutam de. The pharnacokinetics of

0.77 g ob AdIs p& HIPO 6L iof nmibile phase) iahwdkiw ga¢ ofi1.0RoLinowi The HPLC
s.c. admnistration of 50 ng/kg of 5 and 6, peak
pl asma | evel s of 16.82 and 5.15 ng/niL, respectively
occurred after 30 to 60 mn, both conpounds were
cleared rapidly fromplasnma (termnal half-lives of
44.17 and 39.93 min, respectively) and neither was
detectable at 8 h. RemarkaBfy, conpound 5 was rapidly
converted |nto a netabollte tentatlvely |dent|f|ed as

o o, ~ o o - .




men will die of this disease (Jemal et al., Cancer
Statistics, 2004. CA Cancer J. din., 2004, 54, 8-29).

woeoosogeodhe period of 1992 to 1999, the aver ageCHORA2086/007143
i nci dence of PCA anong African American nmen was 59%

hi gher .t han ano cas n men, .and the, aver

emalysih SHrROgRET 1 SRV HEFRE Y §4F STPRPofnd management fus
Caucasi an mgn (Anerican Cancer Soci ety - Cancer Facts

achievgd pithiag\¥ptess ynlumﬂr@g@ngaphhmamger mportant role in

t he devel opnent, growth, and progress' sion of PCA
SampleNtx@pardion; Tkst Bibes "cBhipiing n@hmeablabmsi(socmfp[gnﬂmcs iafé VN/85-1

therapy forprostatic cancer”, Uol. din. North Am,
(mtem&ﬁ&&nda}cﬁ 103141} 3t 100 Eg/ntt\lyo m%%{r?été@ %@%&th?ﬁéiﬁ&g(ﬁ 152 W) using a

his regard are te ost’'erone

Vortexgtﬁby)é Ot ?St Oui egng_ﬁ_%e hsgdogsat?)ﬁ 655 %i%h%g{e%a{é lag/ers are

adr.en gland Tis further converted to the nore
evaporﬁtf‘r@éﬁg argaple jireab ok y e 1pidpe isdresenstibetinagenliquot
that is Iocal ized primarily in the prostate
of the p@bile Ipbesskil O tulaland 1l worp/@2sidrellvh filess befoer HRECtamalysis.
5a- androstan-17b-ol -3- one by rat prostate in vivo and
Calibriafiod i Céiive, anll HRIQE AsGhE Valid 46868, THAehlibeitiod- dfveb) for 5 in plasma

Huggi ns et al. introduced androgen deprivation as

and tissiEEAPH: bR g)%%ﬁﬁ;ﬁ?@ le%{ﬂﬂ dtgg g?%élﬂdlgo a?ﬁ‘ﬁ‘% afhounts of the  compounds

1941(Hugg|n C cancer:

into € gtéqen;{u esgquém[lca%e S r 1ngsa 1 %&%ﬂe)dagxéat{sg%g&g%g?tmnsq%o pL)

Thereafter, andr o%nn abl at i qn t herapy has been shown
from unireged aniols teegire Sinalheomedritrations oG porided titgr{mﬂn,r Apppripeiate blank
settings in PCA patients (Denneade et al. "A history

extractin fubes ietasCprpared hé ah AHGhot of Mad iHi@miestandedNeldded into each
2002, 2 : 389-396). O chidectony (either surgical or

I t n
oo LB o ikt p ot b AR of SEHRL"The DA Bhihles aro taken
and sur.gi cal orchi ect reduces..o

theough e S inl B eniiaf i BFbos MR d CrH DB e REelBuotsfbefseenstinted
not affect androgen synthesis in the adrenal gl ands.

extractgePehals igtegieideigtch ﬂtﬁeﬁiééﬁorys@m enchthearagiond thatpegk areas for each
t herapy of orchidectony with antiandrogens, to inhibit

analytd ke tla tafothe dhteathl anabardnate gdens], agighicohemtbliyns of 5 or 6. The
prol ongs the survival of PCA patients (Crawford, et

precisidh and adbubRR I thd Sdajs drdlietimih&IR6M!d BRedbt ﬂlcﬁﬁgconcentratlons of
W thout flutamde i'n protatic carcmorra N. J.

o ol . e A el TR Sy

thr I?r otl ide and flutam de or |euprolide alone, Phase
on ‘"FrSF AR L&A st udy 0036", J Urol., 1992, 147: 4
17A; and Denis "Rol e of maxi mal andr ogen bl ockade
Data Analamaﬁéealﬁspfée?%ﬁ galgylatiens are mepiormed as pyeyousty described. The
(SuppL), 17s-22s In a recent featured article by
non-contstattarentah gharotace g@t@;scanuiﬂ’dOeS al@tpeaﬂormed T$ing AVidNE@udin (Scientific
axis in recurrent prostate cancer", CHn. Cancer Res.
ConsuR@4Inc)0 Ordd@ayt 48)lybik oﬂasartdnear(lAW@EAprtﬁi ISedreaRthth dr Windows
and DHT occur in recurrent PCA tissues at |evels
versior Wfof is Glsgd o E&naﬁeldrﬁé@nﬁr&r@aﬁrgr&%%ttﬂé 95%%%@1&&@%1 The

usi ng m croarray-based profil |ng of |sogen| c

Bonfeﬁffgg %g%:ﬂ{oc t qISe{lS%d fgra%f@f&{r?@dtgn%? § gﬁﬁg; e. a% Qfglu of ﬁass than 0.05

et erm nan resi s I androgen

004, 10, 33-39) found that a
lsconsn%ﬁeég{)syﬂ%’é{}gﬁg’es%m éﬂﬁ‘gr ogen receptor mRNA was the only

change consistently associated with the devel opnent of
resi stance to anti androgen therapy. Potent and

speci fic conpounds that inhibit androgen synthesis in
the testes, adrenals, and other tissue nay be nore

ef fective for the treat menB6of PCA (Nar, V.CO;

Br odr e, A M H., "Inhibi tors of 17a hydr oxyI ase- C17

~ N o I\\Il'\rl—l\. -~ 2 4" . g,



abi raterone acetate (CB7630) in patients with prostate
cancer", Br. J. Cancer, 2004, 90: 2317- 2325). Sone of

w@eosperoent CYPL7 inhibitors have been shown tBCHUSH06/007143
i nhibit 5a- reductase and/or are potent antiandrogens

o ViR SR A PETs Pt R 0% 8 St s

novel androgen s ntheS|s i nhi bitors on
perforpegt aasprsingdetbrestidelines ead apnrayal of the Animebramrdsommitpg ©f the
60, 6630-6640). Further illustrative of the background
University ofhdaiytandrfichopl afiMedici8e, Brdtimnte. Nde se5e@bnddited
6, 200, 965; and, 6, 444,683. W have di scovered a series
immunotiefiuiére (SCIDYRAiCe Urdrivbeks@f agapirciared agante Nafienal Cancer
benzoazol es, 17-pyri m di noazol es and 17-di azi nes (see,

Instltut%-IGedenSE @H@e‘i Rjesé’a?éh #nd If)@Jelcﬁ?ﬁ?eﬁ@ b@ﬁteP(FréHrgﬁaK/ﬁﬁ(}' f@ h&lsed in a

conpounds whi ch can be anal ogousl y applie
S L e
t t b
fre acfioh S0P A5 P B R A B ﬁ”ﬂ@%%% dlsigpaied,

so-cal led "privileged substructures (N col aou et al
Subcutanqatlﬂy &-c- pinghearicq ssranticHyBs previepsly |de$qrtbpé (219sLARG 4 gelbrare
privileged structures. 1. CGeneral principles and
grown soIlNBMpwik & 5S¥irB $pkis d YoPS bad oy DI tntil BOArcorChent. Cells are
Soc, 2000, 122, 9939-9953. "Privileged structures", a
scraped BtarDPBSgtslkkcted byren®idugsidn wndryansended & MatrdeeMeld mg/m)) at 3
Chem , 1988, 31, 2235-2246) to describe structural
x 107 cBRY/inf MR @ftbllnj%cféﬁ sl J‘Wﬁhal@b'pﬂ af WelcBll §u§ﬁ@ﬁ§1§ﬁ it d?lfe site on each

unrel ated nolecul ar targets) in the nem1nc ecu es.

flank. 'Eﬂﬁ?x‘f? gf grﬂgisﬁte‘asweeﬁf}p\%ﬁh ahik é%:rst Qx?d alculated by the

continueto rec e ex enS|ve ten Ion
ci nal stry because of their dlverse portfol|o

1b“nmﬁfgé BFb&Fégt Yivities and also as entities of a

vari ety of useful drugs (Nicolaou et al., above). The

(n the finst eperimpht, $ AR umotrse alieisedto grone fomird6 tweeks ftlewing

of the followi ng general forrmula | :wherein: the ABC
inoculationgGatupsiof §itdcd With lkempaBbianctaGution gol}nﬁfeE lafsithef catrated or

steroid or anal og thereof, which are optionally

treatedSM.ﬁﬁS b6 €¥l15 hﬁ%l&%ﬂﬁc@-ﬁaﬂ}hﬁldltﬁlﬁm&gttbv% dafly29 a.m. and 5

| e bond or, when the conpound

p.m.). @?cé?%%ﬁﬁ%ﬂ%ﬂéﬁﬁ%c&yﬂﬂo}%@%@ esth ?Elgoanc?s' §%lde6 were

IS an oplona y substi

pere RO DA BRGNS 'ysdr@t%mpgt BB 588 i

benzj m. dazol e, benzotrlazole and pyri m di_noi m_dazol e

receiv §¢.Jpisstionsidaly Heontead ang castated micgarg tlteé'@fl dtith Yehiche gply aTumors
nitrogen atomon the 5-nenbered ring; and, the diazine

are meggueedpwedidsl foy throhweckstof tehtmant endiuthor seluthes atcheabenitedy At the
carbon atomon the diazine ring. Pharmaceutically

end of deaeptradit @esad, tse AfimbResesacrfipoinds: kdlethahsmekthesistdashors are
in the invention. The optional substitution for the

exmsecﬁ%@ﬂeﬂ Ané Sfoktel 44 L@ 09(1“ AR a%‘ﬁs@%eﬂéﬁ&?w@ékl?l ahk )ﬂonﬁ&‘éd for
hal ogenat ed al kyl preferably Cl-6 al keny

s LS SRR b 2112, 7
ﬁt (rgl?eg%?%lfﬁ %ern%gat Hygermgg gﬂocgﬁegﬁ%t}h %ﬁ?&g s5)ls g,r’xd are divided into

dr%%Fn substituents on adjacent carbon atons of the

four grapes ofiSrgics epche tHire confsa] apé castied @oungceiv yrhisked while the other
addi ti onal bond between the adjacent carbon atons to

two groupsuaeiv eithar NOUST-¢ (0.4 0 dnrbaltlasteice detlye9 eam.amdsS p.m.)dxé (0.15
ring structure. Preferred optional substitutions on
the ABC ring structure are nethyl groups at the 10
and/or 13 positions of the ring structure. The optiona
substitution for the benzi 8Ydazol e, benzotriazol e,
pyrintdinointdazole pyrlntdlnotrlazole or d|a2|ne




Compound 1: 3b-Hydroxy-3a-rnethyl-17-(l -benzi m dazol -
1-yl)-androsta-5,1 6- diene Conpound 2: 3b-Fluoro-

wa7606/0939%%nzi m dazol -1 -yl)-androsta-5 , 16- di eP€T/US2006/007143
Compound 3: 3b- Chloro- 17-(1

i,m d V. ndr ost a- ne und, 4:
mmolﬂ%gﬁ SHpbS 3k %%ﬁ% i Brneptyare e g SPOOE aher LAPCA
ene Conmpound 5: 3b-l1odo-17-(1_ /f-benzim dazol -

cell ln%u&aruyn,acmrdwdafoslﬁWﬁ%liSJﬁecmwb stona: B weeks AfarNgY/84 7. qud

l'i/-benzimdazol - 1-yl)-androsta-5, 16-di ene Conpound
castratipn gtoups) dnd-foedl imeeldden$ tieateq gloup rdd ashers @rebinbasBredrandne

Compound 8: 17-(| -benzi m dazol -1
processeyllay dadedibes stve, 4, 16-tri ene Conpound 9: 17- (|

- benzi m dazol -1 -yl)-3-net hyl eneandr ost a- 5,

6-trieneConpound 10: 17- (|

H benzi m dazol - 1-yl ) - 3-met hyl eneandrosta-4, 16-triene

Measuf?tﬁ?l?t'_"d;% déﬁ*i/tlfﬁ 35 %gg g&?fe‘ﬁxéa%gﬂ'hr Sh ?e%éa’s R84 8hials in the

VN/ IZ%é tﬁeaéefﬁllegu %ﬁ%éﬁ 1ff§dtf%7a thealgs% VN/J[2X ll)adfanqgrst?'gt‘i.oan gnd tumor,
H benzi nj dazol - 1-yl ) - 3- net hyl eneandr ost a- 2, 4,

liver andgtestis; aée]harmnmfrozen in’liquid nitrogen. Tissue samples are
17- (1 H-benzi m dazol -1 -yl ) - 3-nmet hyl eneandrost a- 2, 4, 6, 16

homogenigtd mephosibatetodfed (15 = 74,3 Dinfl/imgoefdisue) (Homogenized tissue (200
H benzi m dazol - 1-yl)-androsta-2,4, 16-triene Conpound

ul) is sﬂﬁted Siththd foltdtea] Gtahdard! VN/@SEm(IGHIdﬂ@@ 100 ug/mL stock solution), and
1-yl)-androsta-2,4,6, 16-tetraene Conpound X

then e)%gt%ﬂ é&ﬁfﬁ%r@)ng%6#7 %%b}rgaﬁi}%ﬂég?g ?r%nﬁh (_f)‘olioﬁéc? bﬂb@l’&%&é‘aoﬁl ' at
3000g fc%%e@lq_m}e %)2@ %tﬁ%ty 1i%e ﬁf %réﬁ%vamraggg? Sry%es%o s gentle

-yl)-androst a- 2, 4, 16 triene Conp
stream 3>f WdT@(VSlﬂv%@lwmétlweééﬁ 209ibof éhe HIiL9|n}oba1|¢mhé%q, fltpred
.6,1 6-di ene Conpound 21:
througB 0oh @éslod Tittérk lHnd eieai aibiagdby HPLY 2k -desdribad dbaed( 10) ,
16-tetraene Conpound 22: 3-Fluoro-17-(l H benzi m dazol -
l-yl)-estra- 1,3,5(10), 16-tetraene Conpound 23:
3-Chl oro-17- (I H-benzi m dazol -
I tra- 16-te 245 . .
AR ples b b ieeaE) MG Bpi R TR b ipsituing he
genen@?ly}o? tS}rg‘gf }Cﬁll}(’:%ng g?(gf?f%‘gtﬁn% ail g]? g}éegggnlrg)gg %glilé # ?1?3 1?1\|/ent10n
optional substituents for the heteroaryl ring, X are
for thosshesge ibihetpreceflipglesemplgs st ruct ures 26 - 40 wherein X is
benzi m dazol e. Anal ogous conpounds wherein X is
srbmitth¢ firegbilpedesotipticag ohe skilgd inrthelan cameadidy adcertain the essential
pyrimdinotriazole, pyrazine or pyrimdine are al so

charace@iBfi@rarhiat afehlidibindexsamphieip@ing BlonPthe lspitt BAd bdope Mieteof, can
for the heteroaryl ring, X ~are shown by the follow ng

make \%& %g§ és #hd mocﬂﬁcé‘ﬁﬁﬁ% 6F fhe thveRtist! gﬁ’ﬁ ﬁﬁjvanous usages and
aza en2|n1dazo e (1.e., pyrim I m dazole o
condmgurlne) Anal ogous conpounds mhereln X is substituted
8%2|n1dazole benzotri azol e, pyrimdinotriazole,
pyrazine or pyrimdine are also contenplated. 41 42 43
44 45 46Particularly preferred conpounds are those of
the followi ng structures M6, M6, MP and M O The
inhibitory activities of these conpounds conpared to
CYP17 and steroid 5a- reductases, the binding to and
transactivation of androgen receptors, and their
antiproliferative effects against two hunman prostate
cancer cell lines, LNCaP and LAPC-4 were studied. The
phar macoki neti cs of conmpounds 5 and 6 were eval uated
in mce and the in vivo antitunor activities against
human LAPC-4 prostate carci nhona were al so evaluated in
m ce. To our know edge, al P8the conmpounds descri bed
her e, mnth the exceptlon of conpound 15 represent

o,



requi red 3b-hydroxy 17-benzi m dazole 5. Mdified
Oppenauer oxidation of 5 afforded the correspondi ng
wD®2608/023903 anal og, 6. The reaction of 2 with  PCT/US2006/007143
benzotriazole in the presence 0K CO3 in DV at
pproxi_mat el y 800C gave the desjred

Table by a¢ &0y 2pd. %@Wgac%rseﬁcrwee%art qnglsegen 1595P1on biding 9tdieyel
yield, together with the 2H1,2,3-triazol e regi oi somer

17-heteFearyrcoamouods. 5% yi el d. These t wo regi oi somers were
readily separated by flash col unm chromat ography (FCC)
on silica gel and were also easily identified by their
respective proton NMR spectra. Thus, the four aromatic

Compdifdt©ons of éﬁ“l'ﬁymm%&' 2,3-tria
o SR B0
unsymetrical | -1, 2, ]2-’650 oI e 7b appeared as

and 8.15 (IH), respe neviel y. | &vRsddi ti on LNGAP 16- CHE3-AR

proton in 7a was significantly shifted downfield to d
5 10. 66 conpaP8@0to thdt in 7b at3d 9.59. Béforni yl adBén
6 of 7b with Oh5.8itu g¢hiEdati on §480] 1200 242
9 Rh(l, 3- blsﬂdsobenylphﬁephlno)pﬂapane) 2 +Cr catal yst
10 [Rh(dppp)253CV4] i n pefluxing ¥yl enes gave conpound 8,
14 and fol | owizggoydrol ysis of the 3b-acetoxy group, Wwgs
15 obtained theggygrget 3b-hydroxy-17-(benzo-l 374
For co &m E trlazol-l-yl)androsta 5,16-diene (9) in 90%
VN/85 Oxi da gn of 9 afforded 10 in good yield.

-

Abiraie nthesrs of e 17-di azi nes, (17 di azi ne 14

2\ 7-pyri g e 15) “comrenced from t he readily
Ketoconazalg b e gg roepi andr ost er ofe 111 Schiemre 2), which
Finastefjde converted to the&@ﬁpkspondﬂ%ﬁ 17 hydrazone 12 by
Casodeir eat ment wi th hydrazi ne hydrate and hydi®42i ne sul fate
Flutamigds previ ously described by Potter et al., 1400 10985

convenient, |arge-scale synthesis of abi r at er one

acetate [3b-acetoxy-17(3-pyridyl)androsta-5, 16-di ene],
2 We have3édbtdlpteposed theldgnthedis bTENIgER &t 20f ativep Adirterone was
synthe§§AACR desbRd b 'P%Rer aruP@ cdrﬁz‘émentl e- schfo syhthdsik 48 abiraterone
acetate |3 %ag\ag% { - 1 ros%“j N6- dlé]l LEREIGK dRlg for the treatment

of pros 7 59 91% ;L I& oq khe]c ntéMtalién of
1nh1b1t%rrr %Lgregxcg FWI}I ﬁ 1Vd o, n up crr CYP17,
triplic 13 1pge 10 1é cozrcentgat C@q]éqﬁnd required

for a 50% glgpleggmeglggfg[ Igl:f@ gpmlt:l}e Wl‘{h‘ﬁg mpreceptor. Prostatlc tumor cell line
(DU-145)iclpiteyding mpnyle)lpynazsuhféram‘ 5nM [1[3 3H]androstenedione. ¢ Enzyme
from BB tissud(typd 3 braymnyd)) 123 igrifeirsteinpsubs s €2l oM gi p,2p-
3H]test§§%emg rex ¥-nolidhibftidn Ry 8 2Y WM andh@sferrmink- di ene (14,
15% , and 3b-hydroxy-17-(5-pyrim dyl)-androsta-5, 16-
di ene (15, 10%, respectively. The |l ow yields of these
two cross-coupling reactions may be due to instability
of the stannyl di azi ne reagents under the reaction
condi ti ons enployed. The structures of the target
compounds, 14 and 15 were readily identified by their
proton NVR spectra: The three nonequival ent protons of
the 17-pyrazine noiety in 14 appeared as three
singlets at d 8.35, 8.48 and 8.70, while for the three
protons of the 17-pyrimdine noiety in 15, two
equi val ent protons appear as a singlet at d 8.73 and
one proton appeared at d 9.07. Furthernore, the
17-di azi ne groups of 14 and 15 exhibit different
i nfluences on the chem cal shifts of their respective
16-olefinic protons with respect to the 16-proton of
the precursor D16-17-iodide 13: the 16-H in 14
appeared as a singlet at d 6.77, being significantly
deshi el ded conpared to the 16-H in 13 (d 6.14); the
16-H in 15 appeared at d 639 1, similar to 13. As
i ndi cat ed above conpound 15 was prevrously reported



W@ ainkiogrmps ons,

vehi cl es to nmake suitabl e pharmaceutical conpositions.
The entire disclosure of all applications, patents and

Application No. 60/657,390, filed March 2, 2005, is

Table 24150 PR BLES i €L S FRE R M WD b B g e

art c%ﬁf“@@?ﬁ@aW%% precedi ng description, utilize the
present invention to its fullest extent. The foll ow ng
preferred specific enmhodinents are,  therefaore, to he

construed as nerely illustrative, and not limtative
Pdrambter f enai nder of $he di sclosure in any wayé

what soever.In the foregoing and in the foll ow ng
exanpl es, all tenperatures are set forth uncorrected
In degrees Celsius and, all parts and percentages are

by wei ght, unlegg rwi se ing EXAVPLES
Bi ol ogi cal Stud?eg@%§§17 |nthItIO%&%iudleSZ A C§ f%

rhibirtromr—assay TS5 performed—accordimg to our
previously reported procedure, in which intact

cyt ochrone P450c|7 ex ssi ng is used t he
AL source (& §é§ et aI§%6ﬁti?ochrone 3793 51%s
PA50c| 7- expre33|n Escherlchla coli as a first-
Ker(@é®i)ng systen§ O 01%a- hydr oR§Hazel 297, 20- I9&§g310004
i nhi bitors", Anal. Biochem; 1999, 267, 319-330; and
AEC @ﬁinsugmfnLWewlélMBGG‘zy 60.@8y| ase8 3194 200/Mase 647.10+20.23
i nhibitors on LNCaP prostate cancer cell growth in

Titgﬁn@nd in viggbo+®e J. CangenolR®9, 81, 68806300
val ues of the conmpounds are determ ned from

ﬁ@gu ganonse cy E%Ei(ﬁi‘ﬂ are 'ng@@m Tabl e %.15Theng

es for Kketoconazol e, Iraterone (a CYP17

MILPREST T ol igBialo g3l (GhRpnel) . abovs)os St

3b- hydroxy-17- (1 H i m dazol e- I-% andr ost a- 5, 16- di ene
WIEhBAcg), ~ conpodfes. 9%+ ddart 132HeB9 &8d 1t 0 hd2Qha4 £ 6.25
nost potent CYP17 inhibitor (N|ar et al., Current

Pharm Design, 1999, 5: 163-180; and J. Med. Chem,
193&csgrbexg&gseda9h%an&k8)}zeh=as‘e al so determned in the
sanme assay system for conparison. Sonme of the new 17-
het erocycl es exhibit potent inhibition of CYPl7 with

| C50 val ues of 300 - 915 nM The benzi m dazoles, 5 and
6 are 4- to 6-fold nore potent than the benzotriazol es
9 and 10. This result suggests that the electronic
nature of the 17-heterocycle influence inhibitory
activity. Furthernore, conpounds with the Ds-3b-ol
functionality, 5 and 9 are at |least 3-fold nore potent
than the correspondi ng anal ogs with D4-3-one
functionality, 6 and 10, respectively. These results
are in contrast to our previous results for the sinple
17-azole CYP17 inhibitors. In that series of
inhibitors, there is no marked difference in the

i nhi bitory potenci es between the D5-3b-o0l azoles and

t he correspondi ng D4-3-one analogs (N ar et al., J.
Med. Chem, 1998,41, 902 - 912, above). A possible
expl anation is that the bul ki er benzoazol es bind
differently at the active site of the enzyne such that
the interaction(s) of the noiety at the 3-position is
i mportant for binding. The binding of the substrate or
inhibitory ligands to the hene conponent of sone P450
cytochrones is investigated using UV-vis difference
spectroscopy (Jefcoat C. R, "Measurenent of substrate
and i nhibitor binding to m crosomal cytochronme P450 by
optical difference spectroscopy"”, Mthods Enzynol,
1978, 52, 258-279). This approach is extended
foll owi ng standard procedure previously reported by us
(Njar et al., Bioorg. Med.4&hem Lett., 1996, 6, 2777
- 2782; and J Med. Chem, 1998 41 902 - 912)

S~ = N =S N ..__l - 11 rr o

cited herein and of US Provi si oP&l/US2006/007143



by Hartmann et al., "Synthesis and eval uati on of
2' -substituted 4-(4'-carboxy- or 4'-

w@e a0060%3pp®t hyl benzyl i dene) - N-acyl pi peri di nes: PETNE3006/007143
potent and in vivo active steroid 5a- reductase type 2
inhibitors", J. Md. Chem , 2002, 45, 3406-3417. The
| C50 val ues or tiaetssexaption phehemesand Higues ot o
concentration of 10 mMfor sone conpound are presented

Chart I Tat@ctures@ilabirateippend Y 88-1H{6) t s potent inhibition
of both type 1 and 2 enzynes (1C50 = 770 and 480 nM
respectively), although it is several fold | ess potent
than finasteride (1C50 = 60 and 2 nM respectively).

Schemb ICa P S3htheRC08 fARbamdhade forhfEREEL 03, YD AHH 19). assays:
Because we had previously denonstrated that sone of
our CYPLl7 inhibitors are potent antiandrogens for both
the nutant and wild-type AR (Long et al., Gegoriyev

.al q.andN.ak.et. al ., J. Med. e 1998, 41, 902 -
Schem§ 2: SyBthes™ O 1 Fdieing et B Reee the abi 1) ty
of this series of CYP17 inhibitors to bind to these
receptors. AR conpetition is determ ned using | abel ed
R1881 ([3H] -R1881) in the androgen-sensitive LNCaP
Schemg gt | s Synthgsis @k me@ebglim phmansARdrostagoney éncluding VNLG/81.
andr ogen-i ndependent PC- 3 cells stably transfected
with the wild-type AR (designated PC- 3AR). Conpounds
5, 6, 14 and 15, in the nanonolar concentration range,

FigureCQMpetheefies o 806 Mid/‘éa%mdx&ﬁetk@@cr?tioﬁgﬂacﬂeﬁy bf Rdiferdsd 0
both types of ARs in a dose-dependent manner (Figure

not s hovd; LEN’% RARG; JARKD. 1y Is.

val ues o# %%%? 42, %6_angI%i%ﬁﬂ%f&§%§%%%$ﬁégﬁgmrCdS Cells
g?g | g% ésl‘ggir“ﬁﬂ%{?g n%lsevc&il?rﬁ wtvemheletgeca]ttc%aﬁ\?ié al\a?laélg,soérgnérgasﬁ?g' go%lcgntrations
anti andrpogen, flutamd I.C5 .= 10, : own |

Tabl o of eRES a5 catndag vadvanivitut bt DHE ot 8b ColR e Bren
and 6 are conparable to that of casodex, a currenthy,

used #@ftayath8rducferaspaetivagsvisspdeil or “Meteripktand Methods”. The
flutam de. However, the biological activity of

f | ut arvacherepesahe thewnehnrtighh hiyits lcomta peredeadyal (cp®/unit protein, i.e.,
hydr oxyf | utam de, which is a nmuch nore potent AR

ant agqsliative lukiférasd ftiofty g @ApiscatwblNGabin Mhie@ Bdparate experiments.
AR-nmedi at ed transcription: Next, we asked whet her

FigureZ2 PO AR R10¢ 55 %ﬁc?ca"é‘&ﬁéx% @5 LN P Hit(g)tdEAPC4 prostate cancer

ant agoni sts. A study on androgen-regul a

transcri;pt.i ona ctivation. | erformed i NCaP.cells
tr ans el Gal it Qo i e B AR R e PlacE
reporter .construct AARZ-Luc (luciferase activity,
assay) THRGCACateligwere ey fay i ByeePRIRCEAigRs e8S, 6 or
in |L6-induced | i]gand-i ndependent acti vation of

andr ogespdes ead DSFT asdogerieddn EMatariads anddylpthods. Ohlkcopraerntage
2004, 25:1838-1844; and Zhang et al., "A Snall
conpogterepaped asintrol) rod gutveth idobitien aftbr 7 Haytsef edestn@ht was
prost at e-speci fi c gene expression through regul ation

by andicegmitedanRthoo8TACAELy. The Qé‘suit@regkésélﬁ tB&lerdbe and standard
Vi vo", Endocrinology, 2000, 141: 4698- 4710).

Conpoupdsitian ofth%e égpé,%@eﬁs ?éx‘f&n?etd iﬂ@?mfé 10. 0 mM have

no effect on luciferase activity, whereas |uciferase

. (Pr essi on, kSyi-NGreas ' el 9..6-{ ol fier

Figure 3 0L oSO L RGO ARP B ot 16 oot sfpip e o mabeie
Furt hernore, | uciferase ex& essi on induced(?y exposure
to 1 GXHRstesLfromameseplasma, Lcﬁregentmn times for 16, metabolite, and 5
concentration-dependent manner by 5, 6, and casodex
and i rwesedildi 148 anddhootin( ©rRpgtiecly) . Toget her, these
results suggest that conpounds 5 and 6 |ike casodex do
not possess AR agonistic or partial agonistic activity
and may be considered as strong, pure androgen
ant agoni sts. Al though we d#d not test the conpounds
with PC-3AR/ LU cell's, which express wild-type AR, it
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Compounds 5 and 6 are anongst the nobst potent

anti andr ogens descri bed to date. Pharnacokinetics of 5
wareedompsl net abol i sm of 5: The phar macoki net i BCT/US2006/007143

properties in male SCID nouse for the two | ead

. conpounds, 5 and 6 e udi ol | owi,ng .our.. recen
Figurefascr i%‘éﬂ%&f’&%’@%?@ﬁ%@%é@ﬂgSdf&{ﬁ‘(ﬂ‘}"giaﬁﬁg%‘r“"i%" O%%lréarl e
et al., "Pharmacokinetic profile of X
3b- hy drbsuyanepuy belusiduse to maleotCID pioes Rashslaapaintgpigsentsthe
(VN 87-1), a potent androgen synthesis inhibitor in
m ce" mehn fRisaraciodcditionhebtrinkd frem thBieghice. @ stangdard deviations
145-152; and Handratta et al., "Potent CYPl7

i nhi bich&f showhiMReRMesLesy ot thearen vilaay. macoki neti cs and
antitunor activity in the LNCaP human prostate cancer

. ydel "y, J St eroi.d B ' 4eindR subcut
Figures  deRs RGPS St Aol Rllop il g2 syboutancous
Fi gures_3-5. reverse.p e LC,_5 [retention tine

(rt) j’oi‘is. ‘gjsﬁﬁ‘ho rf‘%&ﬁé]wp OFSE%WFE&II%FDm t he internal
standard (16, rt = 11.5 mn), a abolite (rt =17.3
Figurafin) - Ao mseIeTas B a0 Bug Sur ST o L g5y Wl TAPCA
(Figure 3). The calibration curves derived for 5 are
| i nearprastatertepodo viakd SCYRHmice. Gooups o finy mieswith RARC-4 tumors
and intra-assay variability is less than 10% and its '
i mt Wéredeheatviiths (051 51Rthobs/ihy off .80 HPhEl/keddegy Tiugors volumes
validated and used to nonitor 5 in mce plasm

Fol | ow, 84 1SLREME JRERY SardGHE Péreéritadd (thaiidedn PliasBolume was
concentration of 5 déclines exponentially with a nean

hal f- | i & ahehfbe sl t@gﬁnpégggrdyré stdFldRRY deQhtiAd 8f tumor

const a 51s cleared at a
rate of 1986.14 m/h/kg fr the stem c,circul ation
and ma§ﬂH6@S8%@@%“@8Vﬁ%hiégggf°§6ﬁ¥ﬂpg¥¥%¥?%n. The
cal cul at ed non-conpartnmental pharmacoki netic
Figurpdr aneThke sfftxisels, 3, adorghidestamy on deforaationmngeseyibof LAPCA
foll owi ng subcut aneous adm ni stration of 5 are shown
i n Tabp@state thi@rinasata SCUD aecd. 3at 100 1-ARGH celis wers injetted s.c.
s.c. admnistration of 5 (50 and 100 ng/kg) to nale

SCI D iyl sl ARSI Midei OHE Brohp ofhiiey was estrated. The
adm ni stration of 5, the observed plasnma concentration

AU h%?%%@gf@@ﬁic r?éc’;;%mlvt%ﬁ 30h& VELRIPES (0985 Rmo %Ta?iﬁéelaaﬂy)

e subcut aneous site an

area und t curye for sna_co =al.i e

ver susot L pEBFISIEE tuip D). Bl R RaF Kby 18 s iniited 1
I ncreases proportionately to dose as the

adni ni dey afterssll irpsalafion. cHimeye yolumssesee meastiRg Weski and the
Furthernore, the elimnation half-1life, and mean

r esi depeeentageofnhengesndunoryslune wes datermiged plierdgowedss of

5 increases from50 to 100 ng/ kg (Table 1). These

resul t $rehtiehng at ndidusds signéfi@hadiffecenké 0 varsprahirbk catragon and
i s dose independent. Figure 5 shows that a significant

anmount ygfy @«ea@mg aRtDes.i¢.65 4l 6097, estpédtively). FF. [Bdicates
mn, see Figure 3)] is fornmed fromb5 and present in

he ol = . ; \ . ;
the p %?g%ﬁﬁc%{ &@%&Q&ﬁg&k&&%@%@&ﬂ%& etk 86 U947 and

The maxXi m anou et a Ite 1s 67.72 %

o NG AN, 2, S S5 T B R B Rors

netaboliteis tentatively identified by LC-M5; its

nol ecul ar mass (mz 391 = M+ H+) is consistent with
the structure of 3-o0xo-D5' 16-tetrahydro conpound 5
(i.e., 17~(1//-benzimdazol -1-yl)androst- 3-one). The
net abolite nay have been formed from5 via oxidation
of the 3b-0H - > 3-oxo0, followed by reduction
(reductases) of both D5 and D16 doubl e bonds. A
simlar netabolite was previously identified (forned
as a result of oxidation of a 3b-OH - " 3-o0xo,
fol |l owed by isomeraization 62 D5 double bond) in nale
mce of a closely related steroidal 17-im dazole

. . T - Y =



(Figure 6). The inability of 6 to inhibit LAPC4 tunor

growmh in vivo is especially disappointing because the
w@erpowsIds i s very effective at inhibiting PCA BPE/US2006/007143

growh in vitro, and is a highly potent pure

anti androgen (see Figure 1). The highly significant

disparity in the in vivo antitunor efficacy of 5 and 6

cannot easily be attributable to differences in the

phar macoki neti c properties of the two conpounds. The

underlying reason(s) for the dramatic differences in

in vivo antitunor effigacy of these two_closely

rel ated conpounds is gnkkown at this th? However, it

may be attributable jo/® being convert in the

[ strong agoni st

-'Q growt h
stimulation. D g the study, ice were wei ghed
once per we&k. “Thé body wei §dts-of¥all treated groups
i ncreased sl idpiratgramed wer e ViNyBbar (16) the increase
observed with the control group. Al nice appeared
heal thy andnapt ﬁ@‘{ﬁétﬁz%s ef A%&téroﬁ@ L& VRZ@ %’e
suggesting that the conpounds were wt si gni fi cant
toxicity. The second in vivo experinent tests the
ability of 5to inhibit the growh of LAPC4 prostate
cancer cells growing in SCID mce, and 16 (Chart 1), a
previously identified potent CYP17
i nhi bitor/antiandrogen (G egoriyev et al. and N ar et
al., J. Med. Chem, 1998, 41, 902 - 912, above) and
castration are used as reference treatnments. In this
experinment, treatnment begins on the day that mce were
i nocul at ed subcutaneously w th hornonedependent LAPC4
cells and are castrated or injected sc twice daily
with 5 or 16. Figure 7 shows the effects of the
various treatnents on the enmergence and on the size of
tunors during the 2 1 weeks of therapy. Al other
groups devel op pal pabl e and neasurabl e tunor at week
10 of therapy except for the group treated with 16
(0.15 mmol / kg twi ce-daily) that devel op pal pabl e and
measur abl e tunors at week 11. Total tunor volune in
the control mce increases by 8-fold over 14 weeks of
treatnment when nmice are sacrificed because of the
| arge tunors. Thus, the tunor volunes for the other
groups are conpared to those of the control group at
week 14 of treatnment. Tunor volume in the castrated
m ce increases by only 4.1 fold ( about 50% reducti on
conpared to control), and is simlar to the 3.7 fold
i ncrease (53.8% reduction conpared to control)
observed in mce treated with 16. In the mce treated
with 5 (0.15 mmol /kg twi ce-daily), tunor vol une
increases by only 0.5 fold, which represents a 93.8%
reduction versus control mce (P = 0.00065). At week
16, the nmean tunor volunme in the conpound 5-treated
animals is found to be | ower (al nost negligible and
dormant) than their mean tunor volunme at week 10 when
measur abl e tunors enmerge. Furthernore, 5 causes a
significant inhibitory effect on tunors, conpared to
16 or castration, P =0.005 and 0.05, respectively. In
general, tunors in the control, castration and
conpound 16 treated mce grow rapidly, while the tunor
of the 5 treated mce grows very slowy and in a
bi phasi ¢ manner (Figure 7). Compound 5 is the nost
effective agent, and significantly is nmuch nore
effective than castration at inhibition of tunor
growth. It is interesting to note that although 16 is
6 times nore potent than 5 in CYP1l7 inhibition, the
llatter exhibits a superior in vivo antitunor activity.
The reason(s) respon3|ble for thls phenonenon IS

I M L . " 1. i . o, I 1 . oa




Al'though it is well established that LAPC4 are

andr ogen- dependent, these cells can becone
wa@nawog®ns i ndependent, and as such represent arPCUBZNNG/@N7143

nodel that m mcs prostate cancer devel opnent in

patients (Chen et al., above, and Kline et al.

"Progression of netastatic human prostate cancer to

andr ogen i ndependence in i munodefcient SCID nice."

Nat. Med, 1997, 3, 402-408). As shown in Figure 7, we

are able to replicate this phenonenon. Furthernore,

our results show that=freatnment with 16 or castratiqn
effe@v 'y suppressé{urmr growt h <@ a certain @\
peri od\andr ogen- depengent phase), bu Mas ineffectl qF

h\ter ¢possib

: g€n-1 ndependg

'Bho dly just ag 'ﬂh .
in the mce P?eatqg with 5 B® SYTONgly suppr&sSsed
th?oughout the treatment period. P®his suggests that 5

may have effects onandrogen-i ndependent prostate
cancer. However, it is also plausible that treat$ent

CHO

‘wWith this conmpound enabl es LAPC4 tunors to rema
androgen dependent for a |onger period and therefore
responsi ve to anti androgen therapy. Recent studies

that cl earl y~d
i nvol venen
(Mohl er
i nt er&87 7 n*t he andr ogen srECcEpPtor as a target
devel opnent jof drugs to treat PCA (Tindall et al.
" Synposi um on androgen action in prostate cancer',
Cancer Res., 2004, 64, 7178-7180). Because of |tE

pcurrent PCA [ Ycxo

pot ent propertles 5 may be an excel |l ent candi dat®.

Conc ions: The dael nf orce earlier concgpt of
nmodi atlon of the Y substitu pf Dl6~steroids t

i it rs of CYPL/ pas well pot ent j;)
sgoanLs Tﬂaisu*h%n2| £si5 and-6 are

e herm 4f~ CYP: a prop
may i Nug e I espps for their HO
h@hlbltory actl%;ty Conpounds _5 and 6 eghl t aI Sto,

equi.potent in vitro activities3for CYPL7 |nh|b|t|on

AR ant agoni sm and inhibition of prostate cancer cel
growt h. Surprisingly, the conpounds are very different

SF’H"“teHe@rP Ot PYEBICIm A rsfiuks i(BdenzimidBole dip€0s IR be@0 °C;

suppr egii 10% PAbn AcARNA chdﬂcﬂSEl[ pnosm eﬁm@f(rw @v/mﬁu&nm@n@m Ar, rt.;

contr aér -Pr ?3 il'élet 1y one toqueae redé% v1§€eln%0- zg%gré;ﬁglg
hatn .I&C§s’a§F S op Sy b e asg?}a?;emweﬂux

gromh and is remarkably nore effective than
castration. This is the first exanple of a CYP1l7

i nhi bi tor/antiandrogen denonstrating in vivo antitunor
activity against a prostate cancer tunor to an extent
that is superbly nore effective than castration. These
i mpressive biological activities, makes 5 a strong
candi date for further devel opnent as a potential drug
for the treatnent of prostate cancer in humans. The
excel l ent antitunor activity of conpound 5, containing
a benzi m dazol e group nmakes the benzi m dazol es a
preferred group. However, anal ogs of 5 as discussed
above are expected to have related activity and are
included in the invention. Experinental Section

Chemi stry: General procedures and techni ques were
identical with those previously reported (N ar et al.,
J Med. Chem, 1998, 41, 902 - 912). Infra red spectra
are recorded on a Perkin Elnmer 1600 FTIR spectroneter
usi ng solutions in CHC1344High-resqution nmass spectra
(HRVS) are determ ned on a 3-Tesla Finnigan FTM5- 2000
FT nass spectroneter ESI node (OChio State University,

~ . a . a Y ~




H and 9.59 (s, IH 16-CHO. HRMS cal cd 481. 2462
( C29H340B8N2- Na+), found 481. 2454.

W@ keosoeaxy- 17- (1 f1 - benzi m dazol - | -yl ) andr ost aP&T/1I82006/607143
ne (4): A solution of 3b-Acetoxy- 17-(lI
- benzi m dazol -1 -yl )-16-fornyl androst a- 5, 16-di ene (3,
2.04 g, 4.45 mol) in dry benzonitrile (10 nL) was
refluxed in the presence of 10% pal | adi um on acti vated
charcoal (1.02 g, i.e., 50% weight of 3) for 5 h
After cooling to roomtenperature, the catal yst was
removed by filtration through a Celite pad. The
filtrate was evaporated, and the residue was purified
by FCC [petroleum ether/EtOQAc/Et 3N (7.5:3:0.5)] gave
1.41 g (73. §%p of pure conpound A'Nmn 159-160 0C, IR

50% ; 1HNWVR (3©
18- CH3) 411.07 (s, 3H, 109- (:Hs)2 2.04 (s, 3H, 3b- 3#83),
462(mIH 3a-H), 543(brs IH, 6-H), 5.98 (s, IH
16- H, 7.30 (m 2H, aromatic-Hs), 7.49 7 I H,
aromatic-H), 7.81 (s, |H aromatic-H Yand 7.95 (s,

IH 2 H. HRMS cal cd 453. 2512 (C28 2N2- Na+), f#@und
453. 2511. ’\IN - F\/N

ne (5): The acetate 4 (1.
i n nmethanol (20 nl) unde !
the resulting solutio ated with 10% net ha
(8 m). The m xtureo rred at room t egpel
for 1.5 h, and then conggntrated under reduced

pressure at approx. 40 OC to a volume of 10 nL. :%M|s
solution was poured into ice water (300 nL), and the
resulting whiteprecipitate was filtered, washed with

\gaz isilgmb yaliy} 15554.1@5@,51%&{453‘15334, EfDHJiO)gE@WQ‘GNﬁ %@M@ylstannyl
: g, ; Wi ' )

1609, 1490, %’f‘é‘??@ﬁ%ﬂ‘%ﬂ&g‘%@ﬁ?@“ ,

578, 550, 517 cm1; 1HNMR (300 MHz, - CDC 3) d 1.02 (s,
3H, 18- CH3), 1.07 (s, 3H, 19-CH3), 3.55 (m IH,
3a-H), 5.41 (br s, IH 6-H), 5.99 (s, IH 16-H), 7.30
(m 2H, aromatic-Hs), 7.54 (s, IH aromatic-H), 7.80
(s, IH aromatic-H), and 7.96 (s, IH 2X-H. HRVS

cal cd 411. 2407 (C26H320N2- Na+), found 411.2396. 17-(l
J T-benzi m dazol -1 -yl)andr osta-4, 16-di ene- 3-o0ne

(6): Froma m xture of conpound 5 (660 ng, 1.70 mmol),
| - met hyl - 4- pi peridone (2.5 nL), and toluene (40 nil)
was distilled off ca. 10 nL. Al um num i sopropoxi de
(521 ng, 2.55 mol) was then added, and the m xture
was refluxed under Ar for 4 h. After cooling, the

m xture was diluted with EtOAc (50 nL), washed
successively with 5% aqueous NaHCO3 (x3) and brine
(x2), and then dried (Na2SO4) . The sol vent was
evaporated, and the crude product was purified by FCC
[CH2A 2/ EtOH (25:1)] to give the title conmpound 6 (544
ny, 82% :np 201-204 0C, IR (CHO 3) 2946, 2858, 1622,
1611, 1490, 1453, 1376, 1291, 1270, 1228, 1189, 893,
850, 837, 722, 662, 615, 568, 553, 537, 519 cm 1;
1IHNMR (300 MHz, CDAI3) d 1.04 (s, 3H, 18-CH3), 1.24
(s, 3H, 19- CH3), 5.78 (s, IH 4-H, 5.99 (s, IH,
16-H), 7.31 (m 2H, aromatic-Hs), 7.48 (m IH,
aromatic-H), 7.81 (s, IH aromatic-H), and 7.95 (s,
IH 2 -H). HRMS cal cd 409. 2250 (C26H300N\2- Na+), found -
409. 2250. Reaction of

3b-acet oxy-17-chl or o- 16- for nyl andr ost a- 5, 16- di ene (2)
with benzo-I1fl- 1,2,3-triazole and K2CGOB:

3b- Acet oxy-17-(benzo-2J3-1,2,3-tri azol -2-yl)-16-

f or nyl andr ost a- 5, 16- dlene (7a) and

~1l P e N T 1 I | 1 Y A~

§:02 mol ) was di ss
ert Ar atnosphera




OC under Ar for 15 mn when fine yellow precipitate
formed. Conmpound 7b (1.71 g, 3.72 mmpol ) was added, and

wo b@opIopdir e was refl uxed under Ar for 18 h, apdI/Um®N6/007143
concentrated under reduced pressure. The crude product
was purified by FCC [pet ether/Et OAcZEt N
(8.9:1:0.1)] togive 1.2 g (74.7 %9 of pure conpound
8; np 184-186 0C. IR (CHO 3) 3063, 2918, 2389, 2358,
1725, 1458, 1373, 1254, 1069, 1031, 843, 809, 786,

Scheme Fg3ynthepds ofdetabeliiss sbganssandrostoronenineludingWRLGBD Mz,
cbA3) d 1.10 (s, 3H, 18-CH3), 1.25 (s, 3H, 19- CH3), -
2.04 (s, 3H, 3b-0OCH3), 4.64 (m IH 3a-H), 5.43 (br s,

IH 6-H), 6.01 (s, IH5 16-H)5 7.40 (t, IH J = 7.8 Hz, . \
aromatic-Hy, 7.51 (t, IH J = 7.8 Kz, aromatic-H), o

7.67 P J = 8.1 Hz, aronmgtj , and 8.10 (d, IH, -
J ﬁ'? 7y ar AIEPENdH) | cd 459459465
( GFE3C2N3- NaHyridhourtd 4540 . CHC 0-5°C )CLO

3b- Hydr oxy- 17- (benzo- | F-1, 2, 3-tri azol Retwyéipandr ost a- 5,  VNLG/6
16-G19BIfE"( 9) : The nethod fwieGned that described for |
compound 5 but using 3b-acetoxy-17-(benzo-| Y K,CO;
-1,2,3-triazol-lyl) androsta-5, 16-di ene (8; 700 NH 30 0C
1.62 mmol ). Recrystallization from Et OAc/ MeCH give th

title conpound 9 (600 ng, 95%; np 241-244 0C, IR

(CHA 3) 3603, 2937, 2859, 1609, 1488, 1451, 1373, [:Ifg
1287, 12 069, 1040, 1007, 9 845, 805, 715, 665, N

618, 570, . 517 &b ENVR ( 7 PR &Y 1. 09
(s, 3H ). ez 3H Bl M | b e
3a-,H) br s, SHp: B 19,6 wgeﬂ%-H)m*.o

GEA = 7.8 Hz, aromati 7 7.52 (2"°FH, J = 7.8

Hz, aromatic-H), 7.67 (d, IH J 8.1 Hz, aromati c-H) ynLamo
and 8. Y894, IH, J = 8.1 Hzmuamomatic-H) . HRVS cal cd
412. 2359 (C2EHBHH@ON3. Na+), found 412. 2365.

17- (benzoq| #sHoysXT3-tri azol -1 ~yl ) andr ost a- 4, 16- di ene- 3-
one (io0): {The nethod foll owed that described for
conpound but using b-hydroxy-17-(benzo-

T-1,2,3-tri | -1-yl)androsta- 5, 16- ghere (9; 500 ng,
1.28 mmol ) [_Byification of the crude pedduct by FCC

[ CH2A 2/ Et OH] £( 50: 1)9arafid or ded t he ti d conmpound 10
(420 da_io) . npcm@g0-283 0C, 3) 2944,
11658, 1450,J 1070, 8&a4rug2s5, 72 J, 589, 564, 554,
541, 21 cm'1; 1HNMR (300 Mz, 3) d 1.26 (s, 3H
18-CH3), 1.27 (s, 3H, 19-CH3), 5.77 (s, |H 4-H), 6.01
(s, | Hndf-H), 7.40 (t, IH J = 7V894, aromatic-H),
7.52 (t, IH J =7.8 Hz, aromatic-H), 7.67 (d, IH J =
7.8 Hz, aromatic-H), and 8.10 (d, IH5J = 8.1 Hz5
aromatic-H). HRMS cal cd 410. 2203(C 25H290N3- Na+) ,
found 410. 2185. Dehydr oepi andr ost erone- 17 hydr ozone
(12): Dehydroepi androsterone (11, 3.5 g, 12.2mmol) was
di ssolved in ethanol (60 nL); and the resulting
solution was treated with hydrazine hydrate (2.37 ni,
0.049 nol) followed by a solution of hydrazine sulfate
(7.9 ng, 0.061 mmol) in 0.25 nL of water. The m xture
was stirred at roomtenperature for 12 h and then
poured into ice water. The resulting precipitate was
filtered, washed with water, and dried to give white
crystals of the titled conpound 12; np: 242-244 0C
(l'it. 204-206 0C); 22 1H NMR (300 MHz, CDCI3) : d 0.76
(s, 3H, 18-CH3), 1.05 (s, 3H 19-CH3), 3.74 (br s, IH,
3-H) and 5.35 (s, IH 6-H).

17-1 odoandrost a-5, 16-di ene-3 b-ol (13): A stirred
solution of iodine (12.16 g, .0203 nol) in dry of THF
(144 m) and dry OEt20 (72 nL) was cooled in an ice
bath to 0 OC and the solutioftwas treated with
1,1,3,3, tetranethyl guanidine (6.72 n., 6.24g, .054
nole). A solution of conpound 12 (3.0 g, 9.9 mol) in
THF (81 nlL) was added dropw se to the iodine solution
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3H, 18-CH3), 1.08 (s, 3H, 19-CH3), 3.83 (br s, IH,
3a-H), 5.39 (s, IH 6-H, 7.26 (s, IH 16- H), 8.73
W@ 20062939931 -H and 6l -H) and 9.07 (s, IH, 2l-H) PCHRMD06/007143
cal cd 350. 2358 (C23H300N2), found 350.2348. In
VitroAssay of CYPl 7: The in vitro CYP 17 inhibitory
WE GeAIM:t i es of the conmpounds are eval uated using our
rapid acetic acid rel easi ng assay (AARA), utili zing
i At act APCEcheleromybstasil cugnfound of forasld e enzyne
source (Gigoryev, above). It involves the use of [2
1-3H - 17a- hydroxypregnenol ope as the su?strate and
CYP 17 activity is measured by the arfou of tritiated
acetic acid fornmed duri a2vdags of the G 21
side chain of the substrate. Thi ahl i shes that the
method is conparable ing 239 and
reliability tp phe~PCamalys s, PrQCEdur e used by
researchers i I gl d (G Iygoryev, 1@bove). 1Qo
val ues are obtjaineéd direcBly [fromplots relating
percent age i nfii bitionlyversus Jionhi bitor concentration
over appropriate ~E&acth conpound is tested at a
m ni mum of five d#fferentéconcentrations. The assays
are perfornmed in triplicate, and the |1C50 val ues
wherdi@ported are the mean of triplicate experinents. The
standard devi ations were + 5% of the mean val ues.

H - t 1 2 : The inhibit
Loty R ABEEEAMEATKR ke AT o OB bprd s o BNistlir hnaog
det i i t DU145 cel | i for h
therect 5110k Wi RGN S aleds oot at e hombgenat o ( SR

tissue for type 2 enzyne) according to the procedure
descr i By baad ehihad 6drdosision éugy deitblg Pnsborgwhen thie compound
"Synt hesis and eval uation of 2'- substituted

is 17-@H-benzimidiarol-1 -ybyandrost-3-one, a single bond; and
4' - car boxynet hyl benzyl i dene) - N- acyl pi peridi nes: Highly
pot ent XaRAnioptivnally sabdtitivied béreAiiddz5a vcaduehaie type 2
inhibitors", J Med. Chem, 2002, 45, 3406-3417). The

pyrimRERGERTazLR) ip?%ihii&lﬁot\‘i%kél@ ®r HaziRe SR ggl{ﬁlﬁlﬁcféak@%s%fn\z/%tﬁaﬁeg;ﬁ and

or, 1n case Of nore potent conpoun

. are . ' i.f i ve,androgen. r eceptar (AR

pyrim o RSO A s PRI T B NP R R R P el bk om on
Assay: Vells jn 24-well nultiwe]l dishes are coated

the S-REsgiryies Sod. Sl e Kot BH it bonset s e miaid roqmyedhrongh a
rinsed with sterilized, distilled, water, and dried

carbop ghonpomihgdéazinpgingst er mi ne t he kinetics of R 881
binding to the LNCaP AR and the wild-type AR, LNCaP
ansclatidgReaehipsuad 8,3 plifited- (721 3-kenkOsidazal- 12v)-ardrosta-2,4,16-
mul tiwell dishes in steroid-free nediumand allowed to

trienept t ach. The followi ng day the nediumis replaced wth
serumfree, steroid free RPM supplenented with

001 BSRnAB AN géc@ﬁtaae[séﬂr%%%gcgféﬁ&e%@%ps in the
mvi

presence or absence of a 200 exces col d DHT,
to determ ne nonspecific binding, and |
tri anci nol one acetonide to saturate progesterone and

glucocqrticojd receptors, Follow ng a 2-hour,

i hwbﬁ?‘%ﬁ'&&?"%@?s@f’é C%qu@wé’?él%ﬁh&f el ce with

i ce-cold DPBS and solubilized in DPBS containing 0.5%

SbS anthexptivpal pelstisnentssior thecABCaing struettyiecate aglectedfrbm one or

associ ated radi oactivity counted in a scintillation
more ¢halkyband Hetegedattd aiky]; abcehyzand, haiopehateld alfedsd; ok eBaxino;

determ nation, by nonlinear regression using G aphpad
aminoRiy$die SipfdindiRinoYehhidiexygoncent rati on required to

al nost saturate AR in both cell lines is established,

the ability ofthe test conmpounds (O InMIO M) to

di splace [SBH R 881 (5.0nM fromthe receptors is

determ ned as descri bed above. The |1 C50 of each

conmpound i s determ ned by mgnlinear regression with

G aphpad Prism software (G aphPad Software, Inc, San

o r o — o, N



1, 3-benzene disul fonate] assay on the seventh day.
Fol |l ow ng i ncubation of cells for the above-nenti oned
W0 2008/0930890 W5T-1 sol ution is added to each wel PCEHOS2006/007143
i ncubated at 37 C for three hours. Foll ow ng
i ncubation, plates are slightly shaken and i medi at .
read aePuselly.hydspgen sHbskERE avpdiaseRt caglqn atoms 5 the AB ring
spectrophotoneter. AUresults represent the average of
structiare RieniemoNebind teplagediey arsaddititial banddietwenn the pdjeeans carben atoms
of medium alone with no cells. Pharmacokinetic
to resudt indi @fibledndriepmdensthesdicabons i therihg stneduracaar di ng to
t he gui delines and approval of the Animal Care

Conmi t 1R pAbniiRGbRMRS B i WRhziVREbR) Herohableof
Medi cine, "Baltinore. Male SCID mice weighing 20-22 gm

pyrimg‘ﬁfé&%éﬁg ars]gpgﬂag?dri]&gﬁﬂoﬁlf&o({i{zg%@ Meerurdd £ gél.b&%d ) héf%n,

contr envi ronnent of about

. 250C, Hh0%rel ative i di. t 12.h of |i apnd 12

aming, piniiop ka7 o -Sity Sutly e 108 b o past oyt ity Gotlbnal

wat er . Conpounds 5 and 6 ar% foronulated in 40%
substiiegts beigeon HRgcarbrngip@s ofthg bgnal glesbmgiriaadlsus dose

is given to mce. The animals are sacrificed at
pyrimidinoiouidazplenpyrimplinarigzche eif disgingistngtugelri ni strati on and

bl ood was obtai ned by cardi ac puncture under |i ght

hal ot hane (Ayerst, New York, NY, USA) anesthesia. HPLC

Anal ysi s: Chr omat ogr aphi ¢ separations and

qgant i fripe @t i PRetefoaty1 8tebdi@ bOPSurAN cldi@ 18 Mdetdi fathenzimidazole,
i nternal standards "are achi eved by a reverse phase

P : . erstrdq: r
benad il R ARl bR B EPRL et SreftiRe bPS
acked wth pellicle G 8 as previously descri bed.
fouo‘%f‘g PrRpiac, FF@B?—TIQIY Ysystem used in this study consisted
of Waters(r).solvent delivery system Wters(r)
controller (MIford, MA), coupled to a Waters(r)
717pl us autosanpler and a Waters(r) 996 phot odi ode
array detector operated at 242.7 nm The nobile phase
Ntion is Water/ MeOH CH3CN (35:35:30, v/v/v + 200
4Q0Ac per 1000 niL of '

l e
in. The HP '
E&P;nand Satax$?n3}’/gi

Waters(r)| m Il enni um chr omat pgrBphy manager. Sawphb
Preparatifon: Test tubes cont/ai ning nouse plasma {200
m.), 5or ,6 and VN 85-1 (internal standard, 10 ni of
100 ng/ nm.), are extracted with diethyl ether (2 x 2
m.) using a vortex mxer for 3 mnutes and centrifuged
atbedgigfidapoleor 5 nin. Theéeoragriadole | ayers ar @yERHBp@PELdRFOle
to dryness under a gentle streamof air. The residue
is reconstituted in an aliquot of the nobile phase
(100 nm.) and filtered using 0.2nm Teflon filters

bef ore HPLC anal ysis. Calibration Curve and HPLC Assay
Val i dati on: The calibration curves for 5 in plasm and
tis and for 6 in plasma are constructed by spiking

acqui si t

va unts of the conpounds into extraction tubes
(dup|_i gat e}j cont ai ni ng plasqg\(ZOO m) and tiss
preparati ofs (200 ni) fronNuntrRated aninmals t§ g
final cofcentrations of O. 1po. 0 ng/ m.. Ap QP illat e
bl ank extraction tubes are 0 prepared and an
aliquot of the internal standard is added into each ™

extraction tube to give a final concentration of

5ng/ m. The calibration sanples are taken through the
semiplidinptrizpaleat i on pr ocedyrimidinedescri bed abovepyragine
aliquot of the reconstituted extract (50m) is
injected into the HPLC system and the ratio of the
peak areas for each analyte to that of the interna
standard are plotted agai nst48concentrations of 5 or 6.
The precision and accuracy of the assays are

I T I Y o o T oy o, o Y "



i nocul ation. Goups of 5 mce wth conparable total

tunor volunmes are either castrated or treated with 5
wW@eeh6093903 15 mmol / kg once-daily and 0. 15 mol / RQI/US2006/007143

tmﬁce daily, 9 am and 5 p.m). Mce are castrated

e et e b R S e

hydr oxypr opyl cellulose in saline, and mce receiv
LeCtI ons daily. Control and castrated mce are

t 4e at eE it 1 hetmpary kstereid,compapd of glan dewbereindhodB( ying

for the 4 weeks of treatnent and tunor volunes are
structwrahesid Gtrag, subdtittiteé be mtkybfpattialdriyantthplntt thecdrbeh shabesl with the

animal s are sacrificed under hal ot hane anest hesi a;
D ring! WHiRh $s AR efihé 8@thmoRi BB CaThddroa9tsubbtituli6R.C.

Ani mal s are al so wei ghed weekly and nonitored for

general health status and signs of possible toxicity

due to treatnent. In the second experi ment, mce are

ocul e th LA a yi
oups{il!é‘?e rﬁeé%‘o%rgﬁem%]émé@ u’?jd 0 tg@? QBQ‘&‘BEwoﬁ%gS of
recelv vehicle, while the other tmo gro ps receiyv
the ABCrmgstrysitsshaye patraciurerhaseden SRurdrogyrndrosty-S,l Gyicnger Joxo-
p.m) or 5 (0.15mml/kg twice-daily, 9 a.m and 5
androgia+h D6-didiveseuth satchret wherem theiA angscirooee ofdhe &fltoaving
LAPC4 cell inoculation; continued for 14 weeks for
struct@e®i+r28: group, 19 weeks (for VN 85-1 and castration
groups) and for 2 1 weeks for 5 treated group and
tunors are neasured and processed as descri bed above.
Measurenment of 5 (VN 124-1) levels in tunor, liver and
testes: The animals in the VN 124-1 -treated group
are sacrificed 1 h after the last VN 124-1

Kadm ni st rahon and tuhnr I i ver ahd testis ane
vest ' ‘ ; .
anpl e [ 5 5 .4,
. ) & .

H Spl ked vvlth t he |nter al standardg VN'85-1 (§OrL from 6
100 rrg/rrL%t ock solutYon), and then extracted with Et

KO(ZerrL by vortexiwg for 3mfo||ovved P
@@ e e igc i W100 mﬁb

of the HPLC m)blle phgse, f||teregthrough0i 12
Teflon fil8ers and thén anal yzed 9 HPLC as &lscri bed
above The recedi ng exanpl es can he repeateduwi th

S|n1lar S cce s by su tlgytlng t
leC|f| SCri act an
ondi t th| ion

precédi ng exanpl est  From the ffor elgm ng descrll‘ﬁtl on,

13 one skil Ie4l in the arlScan easi | yl@scertain 18
essenti al haracter| stics of+this inveation andy, .
S|r t apd ope theneof, W

““wi_t hout gdéparting ffom the S
. C {“0 mé @ @ ONS 4@@
“ nven @& to S pd I
] cofflit i ons. Teﬁﬂ e 1: CYP17 and 5a reduct ase activities
19 and andrygen receptor bindigm of nov@B 17-het @garyl 25
conpounds. Conpound a CYPl7 5a- Reductase AR Bi ndi ng
IC50 (nM b %inhibition iatlOmMMIC50 (nMc [IC50
(nM]b type | a type 2e LNCaP PC3-AR 5 300.0 4 53 845
384 6 915.0 [770] [480] 1200 242 9 1250.0 nif 17 - -

10 5817.4 2 1 56 _ - 14 3810.0 - - - 366 15 500.0 - -
- 374 For conparison VNN85-1 50.0 - - - - Abiraterone
800.0 - - - - Ketoconazole 1100.0 - - - - Finasteride
- [60.0] [2.0] - - Casodex - - - 940 - Flutamde - - -

11600 10985 aWe have previously reported the synthesis
of VW85-1 (Nar et al., above) Abi r at erone was

synt hesi zed as described by4Potter et al (A

conveni ent, |ar ge- scal e synt hesi s of ab| rat erone

. rr\|_ ey L o e s o~ = N = A~ I L 1



Paranmeter 50 ng/ kg 100 ng/ kg 50 nmg/kg t i/2 (mn) 44.
17 1.15 36.6 1.6 37.93 1.15 Kei (mn 1) 56.5 0.94
wW® 2004093923 26 0. 0183 0.004 AUC (m n. g/ ) 144PC1D0S2006/007143
60. 23 1813.94 10.94 647.10 20.23 Trmax (min) 30.00
6 030100000 000000 QR { THLILY 182,037 i e
1.54 79.95 + 0.01 Vd (nl/kg) 2098.99 4.11 3276.39
compopigd pomppiees ong of the foBowingsiryeyresi e expressed as nmean
S E., n =5.Brief Description of Schenes and Fi gures
Chart 1: Structures of abirateron and VN 85-1 (16)
Schenme 1: Synthesis of 17-benzoazol e conpounds (5, 6,

and 10 chene 2. nt hesi s 7-di az conpoun
F%n& bScherre nthesr Nnetabgﬁzfjf %fj}\
? one, VNL 4§@QCN The H,
:iégfects , 6 ané odex 0 nscrlpé
ctivit | uci fer nedrat d ough L AR |n
24-NCaP- ARR37l u proséans cancer tCepgs. Cel ¢ p 31
steroid-free mediumwere treated wth vehlé e, or

ncr easi oncentr ns of ei r 5 or odex with
Wi th N18h. NWer e @ssayedg:}\
gu0|fer sjepctlvrt)rJ descrl jn "Mt LLaIs an

t hods" e bars esent t yean lig
ount s p second ( /unit pr ﬁs '. relatlvgi:§
? l'uci ferase activityl in triplicatd mells$ three:

3%eparate 83periment s34Fi gure 2: Jhe effect§6of 5 6 37
and casodex_pn (a) LNCaP and (b) LAPCA prostate cancer

cell growth. \Cells were_gfbwn in ster®id-free medi um
bef ore pl ait Trlnb ) wel Irgc then co-treated

with increasing goncent .t| ns of Yor casodex and
DHT as descyi re ss ang s." The

per cent age { ared to ntroI) ;jgg;ommh i nhibition
after 7 day treat was det ned using WST- |

assay. The reﬁﬁlts reprggent the a rage and standard
devi ati on of ree experlnents per rned in

triplicate. Figure 3: Typical HPLC chronat ogram of 5,
16 (internal standard) and netabolite extracted from
nouse plasmal[1 The reten& on tinmes for 16, netg@ollte

Nand 5 werdsgl’5, ¥, d 21.6 c!
( y espectlg | |gureN4 tharna§o eticp \%XH?S of é;
d 6 foll Qwing adnrngﬁwratlon 0 sin Ie

s ] _/'subcut Andogs bol us-doge to CI D ni ach dat}
point re sents th an pl as concentl obt ai ne
3 fromthree’ ni ce. the 6t andaré i ati ong-{mot showt

41 were 5-§590of the mgan val ues. 4Hi gure 5: 4
Phar macoki netic profiles of 5 and netabolite foll ow ng
a single subcutaneous bol us dose (100 ny/kg. bw) of 5
to male mce. Figure 6 : In vivo antitunor activity of
5, 6 and orchi dectony on the growth of LAPCA prostate
tunmors in male SCID mce. Goups of five mce wth

7. LARG-14 Hetaroargl skeroil donpatiediofdlaim b, Whicl & awmmipdogd dfiynoof the
0. 30 nmol / kg/ day. Tunors vol unes were neasured weekly,

follovahg stri@uee ME MA 049 §id Mhenge in tunor vol une was
determi ned after 28 days of treatnment. The standard
devi ati ons of tunor volunmes (not shown) were 10-12 %
of the nean values. Figure 7: The effects of 5, 16,
and orchidectony on the formati on and growt h of LAPC4
prostate tunors in male SCID mce. 3 x 107 LAPC- 4
cells were injected s.c. into the dorsal flank of SCID
m ce. One group of mce was castrated. The ot her
groups of mce received either vehicle or 5 (0.15
mol / kg twice-daily) or 16 (0.15 nmol/kg tw ce-daily).
Daily treatment with 5 or 16 was initiated 1 day after
cell inoculation. Tunors vol unes were neasured weekly,
and the percentage of chang®in tunor vol ume was
deternrned after 16 meeks of treatnent * I ndi cates
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WaA2006(08399% het er oaryl

HO

8.

Acetic anhydride Pyridine, 0-5 OC t-androsterone
VNLG 75 DMF > K2CO3 NH 80 OC VNLG 81 VNLE 82WE CLAI M

wherein: the ABC ring structure is the A B and C ring
portions of a steroid or anal og thereof, which are
optionally substituted; the bond at the 16,17 position

is a dauble bond or, when the conpound.i s
17- (| \@ zi m di azol -andr ost - 3- 1\? single Q\N
bond,; =70 X is an opt i aﬂfy substitutad { I

benzi myddZzol e, benzotriyafol e, pyri m dynpi m dazol e,

otriazol e qof Ui azi ne;

bﬁ[‘!’)’ed to the stergfgl residue thrgpgh a carbon atimion
the di azine ring; excluding the conmpound
3,3-difluoro-17-(l

- benzi m dazol -1-yl)-androsta-2,4,16- triene; or a
pharmaceutically acceptable salt of one of these
conmpounds. 2. The C- 17 heteroaryl steroid conmpound of
cAAL417 hetevdagylestaroidtchmpomtd afivddimsly ydtich isemt of flerfoldrging
ABC ring structure are selected fromone or nore of:

compddldy:!! and hal ogenated al kyl; al kenyl and hal ogenat ed

al kenyl ; hal ogen; am no; am noal kyl ene; hydroxyi m no;
' ] [ Ay Y . L (SHbST A [t 1S
AT e BN (L R GRR (RS ES o

r 8pIRIEsto AT 1FRpdrateidaky-1ay1)-asittodth-ol1d-dibayd bet ween the
adj acent carbon atons to result in a double bond

b&Bwederot He€ld-benzioitezélnl -y rendioplg-S1a-disher e and t he
opti.onal ituents far the.benzimdazole,
bgh'z%f’moé%ﬁé%”ﬁjﬁ%lm}ﬁzm@dy "aag\tfﬁﬁa?,’%aﬁ'ef’?ﬁ di notri azol e
Ok qbadi 781 AlHHS L. f hal ogen,
el L s L AR R
an@-Aalrogendisdeaditidazolt helendptiachbd-denbst i t uent s

being on ring carbon atons_aof the benzi m dazol e,
béﬁz(gﬁrl}eé%lé?lg?zowrﬁlmr?ﬁé?‘ﬁisd]z?z%lle%?’ pyri ni dinotriazol e
or17Q|1 Hﬁgﬁg{’ﬂgﬁ?ﬁﬂf%ﬁﬁ&t&iﬁg &Ti@ﬂe,he_t eroaryl steroid

conpoun erein the benzi m dazol e,
b é A« dfirteaziotidazopyl ryil)¥d chatipilencdndrobte;S, kyirient.di not ri azol e

or_diazine structures are of the fql i ng fornul ae,
FdTL B Ery S RS i B SepbfiS e L BleRY "
PYI3-1% i A1 (9 Az Sini3N Ao il gdid stz §116-daie, mi di ne
p)érazrrev\/nerel n the indicates the point of attachnent
t

in p .
-Piflwred d1(§Hrkesrignidazol -y handeostar 4 étdensar y| st er oi d

d_of .clai ' ' truct
ARt ATy 3 G Alah B 6 T Bl Tt Ur e
Wgﬂk()YH,—l%ea%irr]ﬁihﬁio?&F;klpﬂ-rltsémﬂa?:anﬂrtékta%6ﬂ)6ﬁétr@nfmi chis
adj acent [11ne nment .to e - e roar
S b@Y‘i‘r_P&Y IPBW?'?%T( ?‘%’i’@n@niéfizﬁlé ? | })E?é'l%iw Stas?% E ?ﬂled‘)éc onpound
°f3-ﬁ%@o§§zii'1ﬁnéﬁ@ﬂ(?fﬂbehﬁﬁﬁ&§ -Iiyn%gﬁfstm,%ﬁ%erl ng

structure ave a structure ased .
3B-Hydiopyiyrinnd 7§ s Hdebzibdadpe by DeandBostacd dridrivisne -

5,.16-di ene .or str.uct ur er.ein rings are
eI Rt T R P VAL S

hel g @aky 751 AL idhsinG @R YR W)-ekracl A5(M0Y,1 6 %kiRkefE,N X is
sel ect ed such that the conpound conprises one of the

f GHFlogtonly-6lti-benaimidazolatryesum 1 34 (40), Ustetracng, C- 17

het roi.d. i ' is a
corbBRRGY bRy QPRI SO MR 0B o
arsdBMnia- Mp.(\VB-bivRziMi 3z81-1 Al)@st - 1155 (@ O B6-yirasher oi d
conpound of claim.1, which is grg? of the follow ng

C ards(1 Hsbrnagradaza)-13d)-gtianl, P> (07,1 brtetrpee i ni dazol -
1-yl)-androsta-5, 16-diene, 3b-Fluoro- 17-(

1H benzi mi dazol - 1-yl)-andrdkta-5, 16-diene,

3b-Chloro- 17-( 1H benzi m dazol- 1-yl)-androsta-5

o A — o

steroi d conpound of for neCEU$2006/007143

N ~N




3,3-Difluoro-17-(l
H benzi m dazol -1 -yl ) - andr ost a- 5, 16- di ene,
wW@2@6Iob3ioro-1 7- (I H benzi m dazol - 1-yl)-andr@BUS2046/007143
16-di ene, 17-(1H benzi m dazol
-1-vyl. net eneandro ta-2,4, 16-triene,
S B Ad T -penzilacol ey irprdndaeh fraeng 4
16-tetraene, 3-Hydroxyim no-17-(l
H benzi m dazol - | -yl ) - andr ost a- 5, 16- di ene,

9. 3%%5(9%%% trrggg gg Rros&aéé Ga'ffe oy elﬂ%gﬂhggtzlﬁ need thereof f9n1(13rls1ng

admm@qrwé?é%?p&%ﬁgé nﬁ t%{el)f n dr h?%%{?‘glfm %)?atccr)m%&?nd of any one of
) )-androsta-2,4 .6, 16- dlene 3- Hydr oxy-17- I
clalmsnl-é eh 2 Phitergeticplly pyceptableaalt o8 oy afhespgopme
3-Fluoro- 17-(1 H benzi m dazol- 1-yl)-estra- 1, 3 5(1
0), 16-tetraene, 3-Chloro- 17-( | H benzi m dazol -
l-yl)-estra-1, 3,5(10), 16-tetraene, 3-Brono-17- (I
10. Hubeszd ortlsoi@l off ay pneestt dlimls,138 &(alﬂiarﬂnﬁcduﬁbailﬁ&n:eeptable salt of
3-l1odo-17-(1 H benzim dazol-1 -yl)-estra-1 ,3,5(1
¥4 ttdating prostate cancer.
one O&gee%?f) %‘ﬁgg@%q-& pl@? a?rfI;aénegﬂrng{i}%aI %ﬁéth4gl _a;r r%gnet 9. A
nmet hod of treating prostate cancer in a subject in
need thereof, conprising: admnistering to a patient
in need thereof an effective anmount of a conpound of
any one of clainms 1-8 or a pharmaceutically acceptable
salt of one of these conpounds. 10. Use of a conpound
of any one of clains 1-8 or a pharmaceutically
acceptabl e salt of one of these conpounds for
preparing a nmedi canent for treating prostate cancer.
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