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Background of the Invention
The androgen receptor (AR) is a member of the steroid nuclear-receptor

superfamily of ligand-dependent transcription factors and is widely distributed among
30  reproductive and nonreproductive tissues, including the prostate and seminal vesicles,

male and female genitalia, skin, testis, ovary, cartilage, sebaceous glands, hair

follicles, sweat glands, cardiac muscle, skeletal and smooth muscle, gastrointestinal

vesicular cells, thyroid follicular cells, adrenal cortex, liver, pineal, and numerous

brain cortical and subcortical regions, including spinal motor neurons (Negro-Vilar,
35 A.JCE&M 1999 54(10):3459-62). As with the other members of the steroid receptor

family, AR has several functional domains including a DNA binding domain (DBD),
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complex, wherein said homologue comprises backbone atoms that have a root mean

square deviation from the backbone atoms of the complex of not more than 3.0A.
Another object of the present invention is to provide a binding site in AR-
LBD for an AR modulator in which a portion of said ligand is in van der Walls
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activit aHist Qéher nont.unor ti Ssufﬁﬁ lgonta %{ he an @gen recept or
may al W SOZE Y OF FIOLE PETRAR et @EpY agf?ﬁlf’uf’ brs. For
pur poses of ndn’[t&mpf&maﬁ contaising itlenardyogenaedeptonr ", noncancer ous" or

nonmal { gnant *" andiaqen fESAR Al atm;wgsgomﬁés&tg{vfmofﬁ p L 1ncl ude.

but is not 20 Iim sem nal ves italia,
skin, testi sintageaisyactivilyrgtiagehornwpadspendeni timess whils exbityfing ae é%uw%e at

gl a{l ds, nus frh@re%ﬁ‘@ﬂ@ra%ﬁy zl&‘g%hﬁt @eﬁllvw%ghlﬁst &K&:‘rﬁl}l[ﬁﬁmrl@i@ﬁl@ m&imgme e,

gastroi ptesti vesi cular cells ol Li.cul ar ‘

cort ex, &tl’ i v et r%eﬁé%qept%awepon@wm‘FX% I exhibitRg, 17 @Eﬁﬂ’%ﬁd“’f{ﬁ’ S HrY° bl adder
and nuner ousvéitikinDagdist, edgogistormamtvity agdmst agimal prostate Hsmlieng s pi nal

otor neurons. 25 %k gt%o%her 0, Jec%fstﬁe k}fk%tﬁ%\%ﬁ 1012%1'&; l%ée H?%@ rﬁts1

i nvention having antagonr st ivity agal ns en ent tu
whi | e exhi mmcmmlw@anﬂmwtmw Ofﬁmcbﬁ@ﬁé‘ﬁ@ﬁ@lbbly ba@émﬂ@ﬁtr?&@tll(\flaﬂy, agal nst

ot her nont U”:der(% eﬁ%’&%’c&%ﬂdﬁla’fﬂr% d%é&lbeaﬂefeﬁﬂﬁaua&gemt%t Binfte@ )t enpl at ed
as further exhibiting, In Eéqown;nso t he |nvent|ggwpg§on|st

ant agonP9t OMIHYSHe %‘i‘\?a %390155"@7 eHRRissssG epdrogerir glogect onadisy,
herein, the PegsiBsitibediphiprosiste Bypagoptiis,tadagdmas dnd nepplediay afithy prostate

(such as advanced metastatic prostate cancer), treatment of benign or malignant

tumor cells containing the androgen receptor such as is the case for breast, brain,
skin, ovarian, bladder, lymphatic, liver and kidney cancers, pancreatic cancers,

35  modulation of VEGF expression and the applications therein for use as
antiangiogenic agents, osteoporosis, suppressing spermatogenesis, libido, cachexia,
endometriosis, polycystic ovary syndrome, anorexia, androgen dependent age-related
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denotes conpounds with an activation effect (greater than 5% in vivo as
conpared to control animals on the weights of the ventral prostate,

sem nal we@bpbws] | evator ani and/or | uteinizing hornonePerUsMm19665el s, and
nost preferably activity which nmaintains average nornmal bone density,

aver age nor fiskasenignd eonditnos, suvk angeirpgenrapplsmentior agrrtalateddectensed on, ~ and/ or

aver age nor [ oY BN o) I Ja¥atytere) P B A Bnd
preferably E%Jﬁ)g{ﬁk&n%ﬁg‘éaéeﬁ%&gcti v?ltégg%au%élg&%l?islt act irs}?g%%b f SARMS of the

) /I LY, Or
present i nvémalppesusl dystimeign) apd adkbisionad myiscylgpateophy 18Y range of -6

WO 02/ 00617 pBekitd Sk PPprefiiRd ¥ $hd histtofSHRME forahé agniicnt ofd@imund-y

agai nst _hor none- dependent t.unors. n adm ni stered a.patient ..this
anount Or rgoﬁ%‘éldﬁ?t RSt PYLC S?Iﬁ'h?e[ﬁ%e BR| eca&?ﬁﬁ?’ﬁp{! gorghglgggtﬁivgqtlogcti vity
agai nst hor wfhermsareattpendent comoers patichlarlg proskit¢ cangemmo  activity or nore
pref erabl y agoni st tivi i r. -a]N] t es, 5is
the preferred ther%ggiﬁﬂugélﬁfgggrgegfstélh%{r‘égﬁj%agﬂég%{?&g@%égg%r@g% S‘?ﬁ%y t hose
of skill i mpplietians, atpiocorperattidrhgrein by refercoroitheir e8ARYs of the present

i nvention, when used in anounts outside the preferred therapeutically
useful range, nmay exhibit the sane antagonj st _activity against

hor nonél0dependent tunmors arfdetaBediPescrintionef thg bpyentionact ity agai nst

nont u][mr cont ai ni l“SelEJ:t%%&r En f@)ﬁptﬂ@fﬂoﬁﬁgﬁfrs @K‘Rf M's{]het\iéelo%ﬁen identified
specificity or selectivity. For exanple, SA of the.pr t invention,
when used | WHOZREEARSE aézﬁlgé%agaﬁﬁsﬁﬂlémn&eé?e@wg%% Pﬁlé?r%@ﬂ}g iegglﬁﬁlﬁlgdlso ef ul range
may exhi bi t actdiitg, oramnbrgaelcmblysagonist hetivity agemstiotber (Conors orimere) hefumer The
present invapti tdih SARRAE A%t vk Jialikesds for
i dentifyi ngfi Sgg‘“{éﬁbﬁﬁgﬁ%%@%%gﬁ e}g(k:%rl E%:orrpos(l:%tt'lllf?éol%s cqir{r%rl:l@ne th{e}lggej
SARMs, 1515 amidgordstiactiwitiodgainst heymonegiepensrvsiumers #nsl Ro achiviE ABAIBY Ol ogen

recept or nmedhahREr tithieaRRANRAR IhARRS R r8ceptt? imBXASIbELrefpARVE adfpeciir:
present i nven(a}_l on are use&#}{ I'n selectively inhibiting the growth of
hor mone- dep@RYaaEn TearRIPSORHIESpr ef er abl y activating androgen recept or
activity in other Fonpupodes offt@piresgninionesivndydnontmmaz) noocangkiogsiaott |,
andr ogen regept or. cont.al hi N i . > i Y A@}%do :
present i nveh mé?%l (r&gt %%51&;1119 ggﬂ Ilter(i&%st ?ﬁ%ﬁtéﬁglﬁgaﬁ%#gkﬁlﬁﬁeﬁit% lff B%tf)l? ﬁ?‘i mted

to, and2@®gedtimiteddeyrening yesiclenimne edismaleeriialia skinptestiy, evay eatlege.r ai n,

skin, ovari gfhachhRd&]ds, hainOR{eads! Swedk L148Hs, ARcleisABeYs Gadieeinviscléleletal
pancreatic cancers

while mtigat. or .eli ati. nwant ed sj de.effects
associ at ed @ ﬁmpﬂtllli'i%’ilstcleoﬁasgf?l Dein g‘é@ﬁw kg Soﬁ“y%gg%lhf‘mg‘i %P%r;’na TRy
nont unor andbags tives parRL botd Stramall dells,kidisyeasbul &) urinarfy biddder puk ent i al
unwant ed side effects whi 5 . a 121 NG\ r unction of
andr ogens s&gﬂleéc’susg’ir?‘}g}ﬁ?%lt%gls g;swéérogt%a??%s, g%@r?@%ﬁﬁ%%&%lﬂﬁoﬁg th current
anti and2bgen t her apjnless otheewise indientert, SORN? obthapeesentivemtiphBAYIES, but are

not i m ted g nigvéc@i'vgy WBhdt N RRRLEhRdeht@E Dol whil dixdbitiAsheanRigsss and
gyneconasti a. 8 An addit ,onal,wfref erred use of such SARMs.1.s j,n the area
of cheropr SVERPrSAEblyAsPRIst AV, agamst othennonfyor tissugs coplaming g o~ SARMs

gf t he pL es Qﬂﬁﬁrog'gﬁlY}&Eptbﬁﬁre(bﬁ?te%?@kﬁéﬂﬁsrﬁuﬁhﬁf@ﬂjbaﬁﬂgg in alhdhbedinpgtssifduﬁ ?ny
uring the peri o] ‘watchful, waitinpg: to. i-ncidence o
reoccurr encén‘éﬁi‘n%ﬂﬁ’t %@Pﬁg?agtaﬁ?rggttoétng acégl%%%a.n%gﬁ&%gﬁ g{fté Pa‘[?? {cl)ér%?lé't hese SARMs

are useBQl in the thsetedbeteinthephdassdan activity or agonist activity” preferably
denotes compounds with an activation effect (greater than 5%) in vivo as compared to

control animals on the weights of the ventral prostate, seminal vesicles, levator ani

and/or luteinizing hormone serum levels, and most preferably activity which
maintains average normal bone density, average normal muscle mass, average normal

35  reproductive function, and/or average normal libido seen in ugonadal warm-blooded
male mammals, preferably human males. “No activity or agonist activity” of SARMS
of the present invention is preferably exhibited at the same amount or range of
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dependent age-rel ated di seases and conditions including, wthout
limtation, cachexia and osteoporosis. Such agents provide an orally

bi oavai | abd e2/emsdr ogen repl acenent -7 WO 02/ 00617 PCT/ USOlP(IP/ﬁS&/l%tkserapy

t hat does not suffer fromthe increased risk of prost e cance een with
t r adi t i onalkmanuts dps exbily ahtegenistpctivisarEAng hormenedepsaifnt {HYRt Y9 ar e al so

expected tqihe.u @%ﬁ% Pﬂnentt rtﬁﬁta&ﬁlﬁln%hﬁh%&@pahéur@mvﬂemﬂieaSAMy

adni ni stratiop o an a dr ogen recept or ator su i.rsutism

acne, seboerhibis aptpgomstaglivity agamsh %rmoé}‘?tﬂeﬁe%‘%%t‘m&r%‘ﬁ ? & Hﬂ%‘%%nadl sm

hy g e : EI | os 'af:ﬂwt;?&*lh@x% REfRRbRL foRP @éﬁ\ﬁ@mghtﬁlst stbetrloatuingor cohtaifFEEtissps, essi on

an e app i_cat | erei n for as_anti angi ogeni.c pr essi ng

sper mat Bge H%g‘ieé’re ﬁ%ﬁfapsm%ﬁwﬁ?ﬁgf@ge oBF y&@ g? i g&e(g%?égg 'Eﬁoger: 8%%&@

anor1 SXI ad an dleaaiﬁﬁmaﬂadiag)mndﬁmloage -S AR Msed thh mmtamvambm oiben !1$f|61r19 | such

as andr ogen su evels in
a%?ﬁ%% Sége fprgfgﬁeaa@lgra'br@{é@zfaﬁg ugaﬁfﬁﬁ%é?n o ﬁﬁ'@ {hE Qhifte

mal e ornone femal e sexual
dysf unct i orgntagodist aaivityiagaiost Imﬁnmémeader&ttmmmwnﬁ RO ARBURERIASPNShL i ent s.

Vari ous Wti&ﬁgﬁ%ﬁgimét% 0)’ b sﬂébvdr'?ﬂaﬁﬂiléﬁg’é}'eﬁhlbwé virhyy agai nst
e

hor rmne depen tYtunors | e exh| in ctivit ref er abl
agoni st10 1&13&%1@0\?}’ Pyseéﬁ’&i"ﬁ%tF%ﬁW &Mﬁ%l f&@?ﬁ?g %Bﬁ?né’ioﬂr Wg rF &9 dr oéen

receptor c aﬂn&ﬁl@é&@edlhgﬂl@ @Eeﬁﬂ‘&Dﬂief@i&ﬁhcaﬂpﬁz@@hMaage Ay iexhibit some
hor none- dependent _ t ascertained ..via screening for inhibition of

growth, ei t%ngnwtg&mﬂg IBPO’E‘WH%“ a]innghtblsﬁ%?ne dependent tunor cell Iines.
Exanpl es of hor monEheippsmtaventiomeiatesb|SARMe sithifhess dualpchiitiesanethedsy

screenin @BE%EE ﬁl‘i‘amﬁ Rneast
t unor ZOQCQ#%F?{&k@Rg gﬂ nman U%%%él?ct rmrﬁlog?éaﬁg I|Tiﬁrelg még@gAé nmuri ne
br east 18 neand3nethadyef using ﬂ}sp@%{\gﬂ.\@ indbeBeatmentRfrRIT0EHR 'ISGRIGT AgINRis327

human prost gkg bRl disi8ek. | 1 ne MDA PCa 2a and PCa 2b, human prostate cel |
| i ne LNCap, human prost at

t
cel | 11 e’ LuCap 35 drorine SARTS of Geipesse praboares Sonp i FR e 4 and
LAPC- 9, hun&mlbm@gﬂﬁtgeowmmfmoﬁad)ﬂe-ﬁepmadmuﬁﬁolﬂ 94ijle poefenablyrastivating turmr ceI I

line PC-3 10 ,t;ge‘ﬁe experi nment al
human and r’rﬁfrl géilxr% ésh%&tagﬁg %s‘fonﬁ&:l(% {nenes and‘gﬁ exd g
syst ems2@er nvmdaltm@nbaﬂdrag@ mntor iag tipspes. h@g@r@pglé'krhq SAW a}frt as

i ndi cative gfes&rh%&h%ﬂ%ms@mnmedw &@ﬁﬁmﬁtﬁn@lmeﬂaanmtwtwmrogamch as
prostate

ncer |l es of the re opn shi uch nod t he human
di sease st af"é’eﬁtﬁﬁ‘:@ﬁa gftB‘EPﬁ’é? SPH‘ a atﬁ{'ee p'i’ria’tlf‘i’ ?S‘%H g bsla(#ﬁfl oW ng
ref erences Hdme i anékidasy camnntsmrrdqnhnbﬂmﬁ@cam,cersﬁwhpdmﬂgatlnaIor

e b ?% a%hgf}lf.% aitied stad A8 a3 %&%teﬁ%g%g%gﬂgg%m%f%g% P aacs. 3

T. Ur ol 25 Onedtivity2in oih@nmm@n(ow%ygem@ﬁ@m@r eontaigipg tipgyes; porge Dev. Biol.

35, 655-662 BQe?lﬁgl)unv@ﬁ%édksﬁdeEéffec@Iwméh re§a1eﬁ@hﬁa1ﬁg@ﬁ{mg thMabrmBifatctioR bf
559-567 35 (1990), Peeh

99 Wt ske et.
al . Urol . OfBgjogens such 2%‘%@@0 ef@@@fon%@gﬁcfeerbfm\ﬁ‘awpp%?@%‘ Cué?% 2,
126-128 ( 19%ﬁ1an@bl§3n€the y 7l the ThatmeRt ofyiradtete 43ncebhclifle( ROGOY l;lotl‘llawltﬁde et.

e
60, 74130 An addltlonal preferred use of such SARMS is 1n the area of

chemoprevention, particularly as it pertains to prostate cancer. SARMs of the present

invention can be administered after radical prostectomy during the period of

“watchful waiting” to decrease the incidence of reoccurrence of metastatic prostate

cancer.

35 In addition, these SARMs are useful in the treatment of androgen
dependent age-related diseases and conditions including, without limitation, cachexia
and osteoporosis. Such agents prbvide an orally bioavailable androgen replacement
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748 (2000), Jongsma et. al. Anmer. J. Path. 154, 543-551 (1999), Ye et. al.
Cin. Cancer Res. 5, 2171-2177 (1999), Navone et. al. din. Cancer Res. 3,
2493- 250W0 (208T) , KI e| n et al . Nature Medicine 3, 402-4P8T/$@918%¢5 Chen
et. al. Cancer Res, 2777-2783 (1998), Craft et ncer Res.
59, 5030- 5dbefapnﬁl?fb§oes mat %L}ff% T Bis 1P@fﬁ%sedﬂ1ﬁ§ g@@ﬁﬁa?tcaar?efasﬁ?‘hﬁgﬁi st

activity ofyalitalaeidrédenS8BMstsl s al so measured in a normal nont unor cel |

| i ne. Exanpl es of .por unor | i ne usef t hod
i nclude, but are n W@gﬁ%mﬁ?ﬁ Wrﬁg}ﬁ?%?re f‘g % ed %)pl tLE%ﬁ%l al and
stromal cel ﬂrea,tmgutheneomi]mﬂseemedhlab]lmbyeidﬁﬁﬂmathnmfrmra;ld]gxgclme@:enztpg 10 snoot h

muscl e gel | b%@ mcﬁaﬁﬁxﬁ%t&@ggﬁ%%ewl{gyzﬁ&ﬁ PR, b Gharb; i or adul t

( A- PSMVO) rat rinar SNDOo static
snoot h rruscdtlepea:ae hypdgonedlﬂlsy Hypeppibasitss hepigrmyostate ﬂmnertr@phlel modplgiopgkry

mouse bone %Hg\%ﬁ&%ﬁ% %ns@cg/f_é ZapBﬁéz&‘f?)QL fztein ?&lds§ aPifliaRBioBBAiY aféhts,Sem nal

vesicle |ines Hl ! i nes are déscribed in the
O

fol | owi ng eSPREASEHRY SPEMEIOBRRISES, § O QSIS BRI CYHS O PR 98 M e e n:
Neneth et. @dorexla aﬁﬂdﬁ&ljo &vd ndgnl' é@?élatédaﬂ&)ses dilieonditiins, @kh asl. St eroi d

Bi oche Bi ol 1, é%dﬁ’ egtﬁtsrong!}eﬁr g%]%statg1 0, 117-129

(1997), o Ri e%qrage&eﬁum? ejgent éf ag%reﬁéﬁ
Gonzal ez- Canhaxoshued, madd horivivine re;@erbelmenEnntﬂc amdrlfmmaleg@xu@x@sﬂmgthm 99(3)

Sadeghi - Ne 165-169 (1998 Ger des
et. gl Enjdi;}%lr ﬁ{rll% gi}mu%%ﬁ ég tie légtr ah et. al (J ZO)OeII

Physi ol . 185, 416- h’zmoreszxn@tbyds fgﬁedﬁnefymeﬁ iﬁhﬁ@@l&%ﬂ%ﬁ&@@ﬂ@f«g@@ﬁ( 2001)

and  Taj anap§tmorldep éM%ﬁf ﬂlﬁlor§whﬁ§ZXlﬁﬂﬂln§1a8%€fﬁv1t}Ab¥ ﬁfoﬂ@ﬁﬂe‘f’@hﬁly agchﬁstagom st
and ant agoni st effects are neasured t:hgaﬁﬁt&g unor tiss

series i ACtMityGepigst %%OMWPWFW copla It Freeptg) & ﬁé’ﬁg‘%r ed in
tissues i ncﬂmdmmnbd@uhenﬁpanthgmsttadtmqf inthoempresddpehéent senomad aseetdinéde, and

25 | evi tFLt g’?ahﬁcg%ﬁl%lg%r %%1 leﬂ?{qu}éb?;lo G ‘31)90, 1nvﬂo?mg§é"‘§%q Aagpt of

pl asma hor veral su nt 1n vivo
assays can &imer celiémm i Exazemles @rm«vnﬁéemqmée@ftme@t %elldineagﬂmlsca@wbemsed AR

pat hvay. - Thgge ARARYD $oleAHR YERMEBASHAL, DUt 4B Roefihfed f, Blmal 8Rth§t taMonOr Nal
androgen depengen [ ssues %nd fgnctl ons, ﬂénh@g?] IBUt not Ilglted to,
prostat €0 s&sil Hag MRy Mpe3 Foagi ey ¢l - Lmygingdreasplipe e 1 ¢y
and hypot hals&mtgi R pEostRERddnooircidbnadine Munaing R332 T hesemgsesats ttame Wi del y

recogni zed sy Ay IO Bl 1Sl IRk ALR B IS 96, Hunklagent s on

the AR pat I‘f one ‘exan
vi vo assays tmaqr caiielmfemﬂnhumm pmstetert@mor ¢ali lined uGaP 3 @ldf]euq’ vﬁﬁab’z

references %a%g) osifs @élﬁl‘i‘ﬁeeEAP@Qf‘&Iﬁi NEPCINGLALR prodliddntr celdline PC- Appl .
Tox. 20, 35 0

00), Y d t. S 53, 2 2000
oo 26" 205, bmostun duno sl s Gagh nd i EET e R
29, 83-95 g J%ggTheéBémHﬁnken&g huftlan aaggﬂr]iae pro%?a’ﬁe #tbbreds0dl) linddsand tet . al . .
Poster # P ocrine .Soc Hamgon e
al. -9 W &Wﬁb@f%ﬁ%ﬁ%%&i‘?‘i ééemﬁ’r%gengg?% (t)en g%@% (gf]&@ﬁ%]ocrl ne Soci ety
80t h Annual ihiestivemf (HOsB)ymaddiogyhefihustan hermoneidependrns turmess, such phprogiatol| .
119, 669- 673:a%nnu§(mﬁgl%goﬂh§?&aﬁ$ sﬁpof%ﬁ&?ﬁ%él& kPthehBhran HikeaseRdoOes ne

Soci ety 83r etin Ani mal  nodel s beari ng

hor mone 3@eperecfenad mybrare Bet Lipided tSethG deldpwing sefgrenees and the r&%ﬁ%"@ﬁ?}l st
activity of c’t‘)n{h‘iﬁe@ﬂﬁérélh PoRMsagailNBhdochifology 040, A1 6-42 0 €1 S0PV &dp er.adl.

ant agoni st agt| VL1 208155 A8 6P RIoBb SRR ONRLHITS, 453485 1 the
(1999), Isaacs, J. T. Urol. Oncol. 2, 115-116 (1996), Bentei et. al. In Vitro Cell Dev.
Biol. 35, 655-662 (1999), Suzuki et. al. J. Steroid Biochem. Mol. Biol. 37, 559-567
35  (1990), Peehl, D. M. Urol. Oncol. 2, 100-102 (1996), Wytske ez. al. Urol. Oncol. 2,
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For exanpl e, the above surrogate endpoint in vivo assays can be run using a
rat bearing an androgen-dependent rat prostate tunor, such as the Dunning
R- 3327. o o02/tiies7 manner, effects of a SARM on a rat andr openudSepwneient
prostate tunor can be 10 determ ned whil e sinultaneously exam ning the

ef fects of Etbiey SARM hgBristan 4299-tm400), fongsmerealal.nortcarBes- 0sKles such

as, but no [yl pJ, oSt N S Leyi oy, ani nuscl e
as wel | ast73$ *%5?@)‘;g%lﬁégpﬁeét.hcilb%{n%%ﬁ?g?ha%% Sé?gﬁﬁgﬁpﬁe tg 5 | asma LH
| evel s. | nCangdrRes.dy, 20 2R3 ,(19%%11\@%@%%@%@@“%@“1%% %‘g Y ng human
andr ogen- d%@g%gﬁl&n%%ﬁﬁ&ﬁré MR CER0R208 (DI9TY,&Chenldd. dINCsnckh RemB8er
effects of ‘"a on _a human andr n- depen ergé cﬁﬂ@fé&?ggi unmor can be

det er mi Bed 20RT-LEX(1208) andbut ¢ @ Fﬁrﬁgfst e 28742 ‘he SARM agent on
normal tissues sughhidémb&dineAnthd dgdhisedr dntagopisoadtivity, of nqmutendibl SABM:| e, and
| evitor ani, nuscle as

. well as effects t ] j '
measur ementi$als? mﬁ‘f‘%‘ﬁjﬁm@lﬁlqr’é\?g PQRtupor cgllg QP?' Pﬁé’ﬁ*‘q‘)@ %SE Q/ﬁ/%}n%%?l 5%‘2‘%“\% gel}:san be
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domai n ( AR-GeBjpeR slat?é‘éiﬁatt?e%%’ﬁhﬂlé‘a°1ﬁadgﬂ%e§&9@smo ‘?eﬁ S chg&ggg%cfl bed
in U S Pat@pobhBelcbadidprimeimal sehinal 084i68 in6OIY Cf I amtiSCWed. ocbwsh cgld, 2000
and correspondi ng, PCT/ USOY 2849 t i
26164- 2617 I 800 - AEaA e p onipe el el boencas ind MAgferbiefBontdes
4904- 490 th2@fl Nenteth e al. Vndetplogni 8o 18y724d 89Bnghuangies @y Stespidst r uct ur e
of ER s di BolRseSholl Blol 3, BYRRDE £10900 Meh 9O/ GDGHGakeae! -1 TxABEDY al ed by
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drug desi gnRiceiarislliefedl. & ‘f%"’ﬁgéa“?»owéé@géhfgﬂ)s‘éi’%@fe,z’g?fﬁwé%fﬁ‘t‘f{e@’ge
cheni cal engifimSlociins 961i2ng-22be1998)] SideghiNgadlesstl dar AtlopyrenSARIS1Gf t he
present inv I e particularly useful 1884 1 nabl ed by
Phi s 1 nvent Fon G199 cRiles of i) dngbi el LY. S9e 3y POIDEE Bl e £270 €0
met hod 2®r GpH.iRkyziohd 8as4lbed 24 (2000), Cbeltweelg J%Elb%mmglwla‘?%da%@@ﬁé by
det er m ni ng—a v i I nmensi onal structures of successive
sets of pro?%%?%i Eia%%}%(g%p:fg)?gs@a$ﬁ%%2 of Skill . <10 Y8,02100017

PCT/ USO1/ 19665 i nAtRmativelyyihe peqnittand aaiagoniy siepts ol SARMF g pesRd i

ass oci at | Onné)ﬁtmg_a; f8s@bs Vih@aBdss &fin vAuhaimedebsinw lith *sl_hﬁoga'tawdpgints_cmciket s o:‘
their correspondi pg receptqrs. or, enzyne [ ogi ca
nmechani sns ea%‘f“f‘g‘rﬂss‘ﬁ‘?én‘gga ’tB’l? Hﬁ?/%ﬁ%%%kg}%%r%%ﬁé’s%gﬁﬁﬂgrgsgl&ref%raef ers to
a regi op5of levitopars amiselepas well ectheaypotbatpliesxis visaneaspeement e5plpIMdHf jts 5
shape, favo |y . ' ' a [ gl%{u th Vo QEsaGOEmGINYd, | . e.
l'igand. Si W%&??F@,s‘%&n%ﬁ%@?%&t’gﬁe??‘k? és'}n? iolglgjé)ioggl eé{;ecstag t hr ough
associ at i on beiutilizadie exgningitheyefiRstnefiagerss op hecpRaphvwaYy TDNSSAeY's 1@@! >
associ at i ONg,JABiRABRHELILS BF Alehts@h nodRyl Mdfdgen dépdoenttisaatisngd forkiens. An

ettt B30 i) Sl ! By R 0
and thuso i matitiweshddiypbtiglanals (afchscement tfibloed diklevels). s Thesefagsaraticon i s
val uable in v% gl'y %]ciorg]gizgg Bseﬁ'éxjn?é a moﬁ)élaﬁ(m 1 thO¥@&kd Ofthe agents on the AR

pathways in humans. Some examples of such surrogate endpoint in vivo assays can

be found in, but are not limited to, the following references and the references

contained therein: Ashby et. al. J. Appl. Tox. 20, 35-47 (2000), Yamada et. al. Tox.

35  Sciences 53, 289-296 (2000), Hamann et. al. J. Med. Chem. 41, 623-639 (1998), Furr
et. al. Eur. Urol 29, 83-95 (1996), Broulik et. al. Bone 20, 473-475 (1997), Wang et.
al. Poster # P3-126, Endocrine Society 80t Annual Meeting (1998), Hamann et. al.

-9-



The term "associating with" refers to a condition of proximty between
chem cal entities or conpounds, or portions thereof, i.e. |igands. The
associ at ivod0mens17 be non-coval ent, wherein the juxtapositiPOTAUS01/19665

energetically favored by hydrogen 15 bondi ng or van S .or

el ect r ost atPreseiritier #HB9ch nd@fiﬂ’?ﬂet Soeiy &@ﬁ ot é\‘(ﬁet”ﬂgrﬁ??%\bﬁﬂl%r & 6

design, crysgals, Rbs THLORSL 011‘19966?9-6741(1|99gﬁaﬂd RER|ceMleBrederationtitPai- ned. The
f

t hree- di mensi onal structures  of ]Qg B}%péﬁé are then ’'sol ved. Such an

appr oach pﬂ8@1@@§°ﬂ%$%ﬁwl%m bn between the proteins and
l'igands of each q@mRkEModdiBbsari ﬁmzmwsﬂsmeﬂuytumtmalmbwmmmds Wi th
hi bi t t t 20. b t f d
compl exS' LarrngeetipetRstatReng pifh S i b PP el Wl AU Oud e
conparing topenagswsti a&tlmynagdmﬂtwflénontdumngmmmplrmn@lmm tlsgmmnéhﬁﬁmré and
previ ousl y Olg%’z%eng@?tﬁ%%mé g%ﬁ%ﬂg@ﬂﬁgﬁ%zvo%)ésay@léﬁl?whﬁ%sﬂ@’& f@hanges in

t he COI'TpOU e pro ssocl atons hese aSSOC¥ ations

may be opt |hmwan@@rogcmdﬁmn@q@é@,prqst@mqreswh@gthf&%%ngB— B4t fd out by
formng SUGRRSRINE:, kA %Tﬂﬁkm%a%dﬁég%ﬁ dPendeneprostatestiimbt tatibeg each

new conpl ex ernatively for med Y, i S SO din the
pr esend® ofdeéﬁﬁmﬂnﬂélvﬂﬂl%?lmultﬁ‘ﬁoéﬁy KPP %Iﬁ‘stﬁf)gﬁ’r? ﬁs“}’g@r?&e%t ﬁ’b‘Kgx and
obvi ati ng tJ&taﬁlﬁﬁg'nbﬁnﬂrnbﬁﬁﬁidrltE@eeaﬁdh asnbht\ﬂodhailtedm girestaté, segaratl conpl ex.

crystal 1 s VeEmarLlvgg i SRSl SERRES oh e MR ERR AR T S

crystal is Y€l e conpound of interest.
The pr esentmeammmtentn”oiaﬂmnqohﬂ\lem Thersinbergfashion, gmaungeompersnised piglet hr ee-

o cryer al B ﬁﬁ%%ﬂ%“‘ff@%&f@ﬁ“ oG bR R Dl R “'Q‘Q%%%EE%?EH? PhD oee
li gand B5 commeecticcsmieaiARM emahen QS‘H%P H&I‘EB © RO Gt
recept or : i gaagfﬁ%emhﬁé SinRRen G xaiing ﬁiél ffeots oafmhermnm sientin ddrenal

t t t 1 t t
of “the | i gafisroeseteh gaiipe ot T tpoioeite s i 350 1ORG: SERR AR oget
t he bi ndi ngwsllheeﬁéctﬁ bee thedyppthalmikc BRis v mgasubemertis ekplasmahBiloveds. Inodel of a
crystail! zeda ol 9 nggﬁparséa?s 3t bOEphiBy R Rherklid FOATALBNRM 8| O of

the |Iigand te st optimzed (vide infra) and is then
used t Qieshgﬁoamdmpéa@ctl@ne chemical nodification of a chemcal noiety of

the ligand that prgodwaashaviRe seeLIMkt aBBAlyGa hoffBomd-ihdoded thmotsapdmd structure

that either degreases or [ngreases an nt er.action bet eracti ng
ami no aci d( 85"k TRE RIS é%’ﬁ%?gcl_nfﬁ ‘éhvd%y Sif ZREON cheml%(;ésfltdﬁI ?rlgll) g%
conpar ed t o dédignddnisirrgAaformatite tlvae thet AR oryrstaé staagtiunegingd thewstrogen fGCW t he

cort espondi e FASTLC AL S S DCRRkHERLr &‘i’éﬂ?éﬁe%e 81 SRR lofonal

nmet hods of nventi on ar

esl gni n%‘glﬁ usi n% g;:
crystal 2and therm@eogynmmmﬁnébmé@g@pmm%%i#& F‘E? @ hetic
l'i gands t hateJgRfishah id fechoed iR PAGAIA ppliaa eSS éfal Nbeowesn 6@gefiledecept or' s

LBD and/ h h

art cul ar | Pt b TR0 o8 o AR /SO es bR 7 dbeh Pl Chalsr oi
t he SARM hassamswx%mzleqzomb edd/Sdckat. a[ermNgtlaAwde@ IS ADS R A9eA 905

|1 gand- i nduﬁgﬁmi,fhe elﬁgﬁc%gétgrat@f B?E@felten&t Fhe @ré/sttah&rﬁ&lfrggf R1§ dfsélf)kééle!&ﬁ*e on

t he regul at such as preventi ng{J e _nor nmal
coor di n@0i on:xarhpkehm WE V50638 hetsivdineprporated by reference. Using these crystal

structures, structure-based or rational drug design techniques can be used to design,
select, and synthesize chemical entities, including the inhibitory and stimulatory
SARMs of the present invention.
One particularly useful drug design technique enabled by this invention is
35 iterative drug design. Iterative drug design is a method for optimizing associations
between a protein and a compound by determining and evaluating the three-
dimensional structures of successive sets of protein/ligand complexes. Those of skill
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observed for a naturally occurring ligand or other ligands that mmc the
naturally occurring |igand, such as an agoni st. Based upon the structures
of the ERvQBD0oseDNpl exed with agoni st or antagoni st (Shi aBCT/®801a19665Cel |
1998 95:927-937; Pike et al. 20 EMBO J. 1999 18(17): 4608-4618) and the

st r uct ur es imthe AR wiblBmslerstinddipan this distlosye t}éﬁtﬁéioclailgﬁﬁﬁéaf(‘@éggﬂqdﬁéﬁ in US.
Pat ent  Applyic@tledRyififihe @ﬁmﬂ% &%é@%?a@%orﬁegﬁ&ﬂmg%@mg oﬂ-é?nzyﬁﬁ@& t@ed
correspondl ng PCT/ usod/ | ncorp at ed %rel n, C{.hel r e,ntl rety and
Tabl e A as bpie0f Waay hivlegisgl mech %ﬂn% "%fé‘f’%f R n SRGiRE PRFFEE \PS Ui cal

gorrgounds %@rehh@éfeish@)é 180k iof b &fidcyild drtrﬁdsla&ilamdrﬁpléiRﬂiﬁQsarfem @fdisds in the
I ndi ng

ite articu t he. abqgve .e ed noi e be .di rected
tovvardsSheISﬁ?JPeiﬁ'“‘VBf Yhassoq e§f”|1ta@flﬁtpgra"r‘? ﬁgci ﬁ Oéscﬂfn@ﬂmids 1{:01ganfi 1 uence the
position OfSIﬁnﬂhﬁy,hﬁiln}Xdrags mtiﬁelehloilo‘glcaﬂ effests througl sssadiatieR witinfhleexed wi t h
tamoxifen_ o, £l BXIIRN RSl LE D0t O8N RsomaRIk kO Rbufifi a1 52 seen in

the crystal ynthet1c anal og of
DHT that i singpas ef@l@tbmd‘m&gmkﬁ@t Annanderstanding off such gssocBatmnS vaHdielp. 30 275,

26164- 26171, {?gtl 0GR 21e31§}ﬂ61f &rﬁgsyﬁiﬁﬁtlﬁbre%ﬁdiﬁlﬁraﬁso‘éfaug% WK ﬂﬂzu"?mtg@t estradiol .

Resi dues on i x-1 e affected or_in confact. w aligand in
t he ARJIOBD regspiRtios §nEYme and dhusgiennup bigipgisal ﬁ%’f(’fei , 1899, S900,

VO01, Q02,ini3Raiion B&&‘ﬂuabl@&@@em%ﬁﬁ@ p@f&ﬂtl:!\l%ﬂRMEhﬁtlﬁE agentiod. nvent i on al so
relates to the thr d| mensi ana

tr e the
structure coordi nat’ ¥R sEa f‘tﬂf‘gﬁé{ﬁ %IS§ Qﬂgﬂloﬁ afsé’tr%)flml?'ﬁ%% étgar e of the
i nvent i on pthefnécad bhjticsartcampsuats, d>re;mﬂ101@3h@reqf;ne hgaméef é“habSSpC@tlom eugt 50%

nmore pref er@ebrl -Hval £RSThefantne TREGpdY ne15 %Hér eﬁéallkr e hyd 91
S‘E egg t?%r a 9%

preferably at east nor e east and pr eferably

al | of 1512 hAmdU%/QIO@!}ﬂCPWBSGPIeEU%GW mtﬁéacél@aﬁacﬂrhtd%@é ??%iakea ‘in Table A
IVH e preferabl %/ ]ppﬂle&m\% da{ldfi%-ll du falsc({ﬂaoéeﬁfesfp@feﬁvngmaamlmmd si ng
al| or any par an Si i ne tructure

coor di nat es tﬁ?mﬁ(% I%bgﬁ e&ﬁlf’?fg %%3 esl??ﬁ%f% 6% SE%QP N705,
E706, L707, afpféth prod8es iqFight, 1nt@?cB5as’b@&ﬁhor@ﬁ@eeﬁ(ﬂf@@xot&’ﬁ&@nd mmﬂs oK/|742 5

Lr68, F770, “A&BTole it boqritfitieq Y Sleqtlil dmppiate il iniph Aol
A896, EHD7, Q‘&@l@lngugggals ) @gs neyy glptel Qnd qgg@pjex,pgbqng thg @lyeq émenéwaak 907

accor di ng tﬁrumh%fﬁxea&) &é“af?&éb 'gﬂhe&’d’soéiaﬁbﬁsad%tw%tﬁ@ﬂ@VOQUG of said
nol ecul e or nol.e u Iex Ies nol ecul ar

conpl exes 1P PrﬁWuﬂgls{’alVS‘? ordggn/fhigaﬁ ﬁ’éﬁs Ysite defined
by structur 6b5éﬁ6ﬁgih6ﬁrtcﬁsnge@ﬁn AR-chipoand effecatiedsotitfliganti\Bdsbeiaiis, thes®R752,
F764, T877, MB35 .and rding to Table A, or a rrut ant or honol ogue
of said m)l 3%%?%“%?8 rm}?gga?mg%&gorrpl ex. The term corrpl ex" or "nmol ecul ar
conpl ex25as used hén sime pasan dteptive degidepigoris earried apibYdPIRBRBIEGEEYDl AR LBD

in a coval egl,1Qh/{3aRd EGM eﬁ&tanamcdr%élﬁﬁng%éﬂh@v G(E}Qﬁﬂeﬁ aAlt@ﬂxhtﬁ'ély,
l'igand. For purposes of ;fresent |nvent|on P Dgf 3@ ortion of'
it is meant Pregformg P&?’f?nﬁébfsfa Gy sogked initheprasEIcH @ %‘b brlté’r ‘T’rFWe "WP& hese
structure cefitethNiphts colplex Ahd abiating the reddomueystalize el indtvidual It i s meant
a nol ecul e orAéCI)lﬂrml cuI ay corrpl ex having a simlar structure and/or

sequences t8 BE"C &) ple §imilar structure” it is meant a nutant or
honol 0g@@ havi ng a Asi usdil herepm tedernt fraakddd gefers to a process in which the crystal is

transferred to a solution containing the compound of interest.

The present invention also provides for computational methods using three-
dimensional models of the androgen and/or estrogen receptors that are based on
crystals of AR-LBD/AR-LBD ligand complex and/or the ER-LBD/ER-LBD ligand

35 complex. Generally, the computational method of designing receptor ligands
determines which amino acid or amino acids of the receptor ligand binding domain
interact with at least one chemical moiety of the ligand. A ligand is then docked into

-11-



a root mean square deviation fromthe backbone atons of said AR LBD am no
acids of not nore than 1.5 Angstrons. By "simlar sequence" it is neant a
mut ant owo hwewhbgue havi ng 30% or nore preferabl y 75% POBUSINW66s t h
AR-LBD. 25 The term "root nean square devi ation” neans the square root of
the arit hnid biadimgaite of tHeheceptpu 4B wingtthe tidew diatensinsalimatel oh®e nean. It is

away to eé%{ |E’lasllsi;zed gteﬂneé/onﬂ;r{ ﬂ% tHE A\Ra{dbﬁ 610@RfL1§3§n ‘Fgé BﬁéPTLIatﬁfn dHhect . For

pur poses o I'sT1 rven mean square devi atlon" defines the

variation iliganhin thebitsiresitstis thep uontlmlzeddwzdepmfm)eand iz theprasd todgsieh gk
rel evant p%%{ Ok Hendibf nRAEHLBPE o4 cﬁ&ﬁlcﬁﬁnﬁ&fj bffe BbaddBat3RokREPhEeX as

defined _by the structure _coordi nates descri ein. Once the structure

coor di n8t eseemdrhemigab meiety pEthgligand, drysdes Eg o d5E1pasep REIPCHAESS Aot ul i n

sol vi ng t hepgtdcueh Eéﬁ\ﬁeeﬁfthélhféﬁefcuﬁg ?s(ﬁﬂirﬁJ @cld(zhﬂsm théreaeptor KBeadwhd h t he
pr esent inventio ai structure

recept or / | i G50 ?101%&‘)%8?ng g%é"etlﬂtgfaé’ﬁf’n F’%twg?%&’gdnﬁ %egngr%l}ﬁ ne 35
readabl e staidgel ﬂt[edomlmpoﬁﬂmg chimtiaalrmagyietyeonuthe chafuoal harmeneset y of pur poses,

ch a dr di scqyer arotein
cryetar. “15°w0 oobEermDRb B Rlal M AUARRE RN RrbcnBET T 0
thi s i f@ent$sRMssuspresrich erystal ancthiesedimensignlstryefzl §1 fonmaiion e genpagte

conpri sing & oMl (charddd€ of &b lGbpéfreegtoels nat es
set forth |%nq%%?1%5msqg& e u@%%ﬁn%ncﬁﬁﬁﬁﬁl |ges au{gtee(r)n éﬁnﬁg‘ﬁfdl s?chgsed in WO

98/ 11134, t WBDHAd(ar shg psbrogen 1RRteT § 5BPn cldispe Fomie S#C eference in

its enti re'fj;:amaih@rlﬁﬁédfﬂtm rdes@ﬁﬂg SARME® tiiehndmgémrebeptd'@b/hereih thaSARNO be
used to ai

ctu |nfor crystallized
mol ecul e or ar?rﬂneé‘?ﬁng?agl pre’f‘ﬂ%g aaybe lﬂrg?/egg ?E%an%q%&%ﬁa nﬁrrber of
wel | - kridwn mebdeniag eresits thamlteuﬂlemg:emdremﬂhmnw epthegegdation @@emhe structure
coor di nat es ?ﬁ)‘?%ss{o%hg&h'éélp}a}%ﬁlﬁhﬁ ﬁﬂnﬂél%goﬁﬁnéﬂ%ﬁ%f f:lfé"actldﬁio%rd&ﬂh'nﬂg at | east

a portion o ree- di mensi struct ua m) ecu) es or E,ilecul ar
conpl exes whAbserveddar ansuenly osguting Haandser ?thgéP‘il%/t %ﬁmﬁmlﬁﬁhq‘@gfr %s to AR

I'n palrt I C:Jl 8ourShg HEdnd! &ich?@fa@%ﬁ@ﬁ&toﬁa onanoﬁthmmregyﬁhaEREmD nol ]gzcul e

or nol ecul ar e obtal n a

nunber of Ml}lﬁ%@%&&ﬁ%ﬁ |aﬁtﬁ§%m5&§ aHd‘f ﬁ%ﬁb@g gﬁgiﬁ\rﬁ%ﬁa%%%e@? £

Ther ef 2@, EMBOJt h299 H(bDd#608:46 118N asd thewsemciums of ARALDEscaapled tvridDET

utilizing "gl 8&1&} ﬁ‘%aqd?%é’s%ﬁﬂ?ﬂhlf’@ PREA olichiis Y&:81 NoNb o6 gRbORHIaPOUL @
e ecu

crystalliz e or conp whose, structure 1,.s, unpkpown
conpri si ng Qwtobst 82090 and ggrrespending Phd/ @004y compprtsd hsreip i i 1 om
sai d_cryst alehieBbadiOT MM Qs 9fov?&drm£@@)uk adn bodareinedhovapphydifigct@mitdast a
Gi 1 act  on cBEPPEN b SSRrER B P ek oo A Msbipdb Ty, o
the no2Bculsite.oln pantiadar, the abovax¢ended oméety tcanbe d::re;:terdstowatdsmx 120d ﬂ@,f) usi ng
all or a Ioogug1 etd?@ucgl { G & 6G0RMRBURS o3 fon o Hiltndilk daRsel kP

el's’ o

generate or. an er nuc ear
recept or sirwg Pﬁ@R cgppkaxad Withdpmpsihen or T?Wélféfi ‘Qﬁ?ﬂ&%ﬁo ”B%c ule or
mol ecul ar C %'Qiltl%ﬁ of RelPhl 2E&BGn ¥ crystal structure of AR bound w1th DHT or R1881, a
synthetic analog of DHT that is a more potent agonist (Matias, et al., J. Biol. Chem.
30 275,26164-26171 (2000)), and the crystal structure of ER bound with estradiol.
Residues on helix-12 that may be affected or in contact with a ligand in the AR-LBD
binding site include M894, M895, A896, E897, 1898, 1899, S900, V901, Q902, V903,
P904, K905, 1906 and 1.907. The present invention also relates to the three-
dimensional crystal structure as defined by the structure coordinates listed in Table A.

35  The crystal structure of the invention preferably contains at least 25%, more

preferably at least 50%, more preferably at least 75%, more preferably at least 90%,
more preferably at least 95%, more preferably at least 99%, and most preferably all of
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soaking a crystal of this invention in a solution. By using nol ecul ar

repl acenent, all or part of the structure coordinates of 30 the

AR- LB ARvaBtndstgand conpl ex provided by this invention oPCTOB&19bas
conpl ex whose structure is unknown nore quickly and efficiently than

at t enpt i ng thecoatdinaientisted sUTIE Af dYlnra nroferabllyinelequde onvpplsewpromrlprascenent

provi des a%ré?ﬁ%{cﬁh%oﬁ@hhﬂgfall% aH;fz &Jﬂsfﬁﬁ@ﬁ dfb%dﬁ%‘snelﬂb!ﬁﬁ@&\/ﬁ y Shrhdtaeur €.
Phases are a ctor iIn ations use to_sol ve cré str tu{\ﬁé 35 t hat
TaiSdeS & 5’phases

can not be QerERHERIARILEIL pyno 39,y 68 - 788t He
by net hods E’Id(ﬁeL7(071&IVU8DE$@91|QﬂmlVAIDBSiCI%TBFQBSI ¥739,19740; WaAS UMI7AR, pr ocess

ot oo Ha Lo e Bt DR B B e B R e ot

struct ur es. LHSWETE0, MI$te M18TeI60yE878, 8T BS 16, 8867, ]Eé87ﬁrM89|4,rM6951,t ai ni ng at

|east 2 hoglodays ROEUAAN AY VAST LY s aBePRARE SOl gy knovn

structure provi’ saftl actory” es te ot’ the’ e unknown
structure. @hulsi;mgﬂoﬂ%ablﬁeeﬁIas)grqwﬂﬁdlh@e%n,gmaandaﬂtrtgmnwﬂ@llﬁmfﬁ%ldwqm& of a

mol ecul e or g o] 1&0&5?51&01@945?%:3@%3?@5{0%&5 Br ﬁx%chQlaPé&rﬁ leRésL uUnknown,

by orienting an pasi t'ioni ng t v i on_of LBD

LBD AR-
| i gand 1Qonpleasprsingalbotany neg of fi ligand M@G%Slfﬂdieﬂ@ﬁﬁi by é@F‘Fm‘iﬁ"f"oPﬁg‘/‘%ﬁ’syst al of
t he UnknOVWbﬁmREISB!b%nﬁlﬁo mdlﬁcwarwmomlmxmsa FI6EEY77] PSS @AAMOH, or t he

ot ccul ar cpTee iniEe & pbEpufi o€ ot el ERbmeenlel ERCTH e

cal cul at ed éorapbet.hi s nmodel and conbi ned with the observed X-ray diffraction
pattern anplitudes ff Ganels @e@nﬂﬁhﬁ&%ﬁ@ SHHbYas B8 rmmﬁeagg gt ure

whose coordi nates ‘are unk can be subj ect to_any

vel | - knwn hBBbwralnmanmrd@nmm@mf@&w ned W@l@@h?r It@cwlmbgssmatmrbw de a

final, accu{she bkl a{tg{@fhgatdae unknown crystallized nol ecul e or
mol ecul ar conplex

) t d | at
e et onsr SOl bk BoF ptpapE the piasentjhveninrby (opdeha Puhos of iEpabaih . e
"The Mol ecuhlabr Reppaceithatigddditindihg sitedefinsd iby thee str@@tre, cobialinal&,  Gor don &
e o or vl s oo Py et B EoRbIoE el n B PRI, Blorille &7 V5L S 1 26

nol ecul e or nol ecu ogue or or phan receptor

that i s2@Guf friod¢calar Icymn?@mwgs assimalar stoncg apdfer $9@HGI€WS thaRABPBHYAR- LBD

l'i gand COWDhﬁﬁnl‘aaﬂnhﬁuﬁ’Oitvseﬂem atrﬁﬁtﬁntr@‘haﬁﬂlogﬁbﬁﬁﬁn tbkhdiﬂig? stkef @aERsi oned
AR, there al so exist a nber‘HbiI‘ éﬁg%g%ag t 3 ]ﬁ ctlvatuag or
deacti vati n@r?‘?td]é‘??&ssqﬂﬁﬁ e G e PG O™ RS 6&% B amigp gt

cl assified ag$nounbdreaharnns Amgsromms Py Gsimildtsequencet’ itdnmessguanaat dronol ogy to

AR oo o Sl BaiBE R0 el SR b Pl efte Uil Racagr o nates are

al so particula ture f crystal's’ of
AR- LBD 2R- LBD | i gafitie tesmc'seqsineseadquare dewatien’iaeans dfe sauameireefi of ththt i ti es.

Thi s appr 0a%ﬂﬂﬁﬁ@iellﬁéantdm&%%ybﬂﬁ%ld%aﬁémstﬁ*&n@}ﬁg BB, 165k bRy 6 lexpress
i nteraction tween chemcal_ entiti i.ncl d| ng i nter ?’fltl on of andi dat e

b
AR i nhi bi t o2 d§viationips variaiion feam 2 g e&alwrt For, pimoses o6 His Iygnsen
di ffracti on "tk thead kdm@é wlétfoﬁﬁueﬁmttaé Sarﬁiﬁoﬁm)ﬂﬁ&:dckhmnd of & prageih ok ypes of

solvent allows the det i nat.i | l.ecul e
resides. Smalt e%qoggﬁ o ﬂ%treﬁ (ﬁtﬁgﬁgﬁkhé@eeoﬁfl? 1Lc &ﬁ Rgﬁl be
desi gned0 anetomptﬂxm@eﬁmﬂ tynttie smt@m Cbordlmah@l desoxideid isielit-t i on acti vity.

Once the structure coordinates of a protein crystal have been determined

they are useful in solving the structures of other crystals.
Thus, in accordance with the present invention, the structure coordinates of
an androgen receptor/ligand complex, and portions thereof is stored in a machine-
35  readable storage medium. Such data may be used for a variety of purposes, such as

drug discovery and x-ray crystallographic analysis or protein crystal.
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Al'l of the conplexes referred to above maybe studi ed using well-known
X-ray diffraction techniques and may be refined versus 1.5-3 A resolution
X-ray datveO 0886t an R val ue of about 0.20 or |ess usi hg POVPEMIEM6sOf t war e,
such as X-PLOR [Yale University, 1992, distributed by Ml ecul ar

Si mul ations, |nc. :Aeesadinglygin orfg cohbslimerd; of ik inyentionsigprovideda mackiney ol . |
vol. 114 & &&@ab%é‘ﬁaté/\éto%_rlﬁigdiurﬁQoﬁhgsmg‘J%ata s’t&*‘égé@a@%lapé}l@éaed: erth W01/ 19665

Academ c Press his 1 nfor be used o%l m ze known
AR agoni st $1uchse P‘P(&thétjé setdph i hablgdni @%%emb%dwaq utﬁ%%léb%%t 38nd SARMVS,
and nore '&E@lb%e’dﬂhlwo98’01ldsﬁiltﬁé\dﬂ@lﬁsﬁeo@%ﬁﬁkﬁbﬁ{o@fﬁo&\ﬂ@@h&%ﬁ}b ccordi ngly,
t he pre i.nvent.ion is ?I so directed to a binding site in AR 5 LBD for
an AR-L |¥66%fﬁ%°elﬂ“\ﬁﬁp%fﬁ a portion of ARLBD ligand is in van der Walls
contact or hydr ogenTlosidictuge covrtlimates settfbrthin Tads A canealswofbeiused foodil dwi ng

700, gr1_ 150 sERseh o iciipbont S Xl ipol5 iy SOREETO,
V746, F747, coxaglex. TMa48gy WerbievRy b2 anW@fS@nmﬁV@mf mﬂd@owmm&m@mm M7 80,
M787, 1869, h%é{ﬁglg]jggﬁ%@l g %%%8 F878, L880, L881, V889, F891, P892,

E893, MBY4, 1899, S900, V901, z%)(r)z V903, P904,
k905, 1965, or |_907Tb$stmiurEBm>r setsdrhigrthdn Tabled\ gan kg bepseddees of this

Ih nvelnt i on, Pﬁteﬁﬁnk@[at Ipdaech ﬁtﬁ’u&h bﬁthe&hr:%—%lnﬁérﬁsﬁ;ﬂﬂ?ﬁﬂictdr@ofﬂﬁ)le%dﬁs gHit ants or
onol ogues odi ne onm ogues
nave ot T eatiotsb ForuRleRed Wi PRS Bt JraEre S e ORISR ot i AR
preferably hspamaam, sﬂrqutu:ahmfcrmmhop rabbwraabthyr @$Stallidedinbiegutemr madsiuthre s

A735. 1737, @%ﬁﬂe i et ghitay B Shicdsd 89 apds b g or yfhova 7
A748. M9, techsiquesRisiudingmelecuipsreplasemsnt. | 768, F770, M780, M/87, I869

@gg ;'ggg F876 TﬁZx%forE&K%noth&Sé}nbdeﬁﬁént tMﬁS@venF&@%rovR&@% m&BSBof M4, 20

98 9 S900, K9
L907 of ARVH sm%%arg?n @@H&&&Mﬁtﬂa B Strachabingore l?nag?}ff@s%yf?eﬁ}%%ﬁgm i on
is al so dir esdlemld @ molsaudin dmmmeadhbdeestmim stuak@gyen comepliising theataps o€i ng a

d . i he d
e et i ned-cy) hgRuft aERGRL AR oD JHREH B SRR RS S 1 LG O
accor di 49 tmot@smllaécmlexa honol ogue of said conpl ex, wherein said honol ogue

conprises b kalis Qé‘é%.té &hoﬁ@ﬁ'ﬁleasnﬁ;eﬁ}eanyﬁ@oﬂﬁwﬁwmm}wﬂ the
backbone ato re.than. Pr.ef er abl

machi ne- r eat5h ffEP&felagg e%b&?@?ﬁ%ﬁg%é’&?e@?’ﬁ@alt%ecfrﬂg depsigrp I%?lfl‘rhf’s
wher ei n sai dncrredlm@otlmoleaﬂamdnqﬂebtezhommbmxei_s&nﬂﬁdwmeddby t he set of
structure co9r.dhDahes, Lot ASHARLAR G0 BRI IR AFGOTAIEA hactante A or

a honol o ecu ecu havi ng a
root medn sdwaotogyanedald ofARLED vhenpetbribvistear @medecepmrdugamdhl@ Wi ds of
not nmore thaRmai A In a preferred enbodi ment the machine-readable data
storage nedi um conpri ses, a data s terial epcoded wth a fjrst set
of machine readabl &Tefst b@@ﬁﬁ?Y%@h ‘ﬁmﬁﬁﬁﬂFQFHF*%m 5PTHP I%Q”WQSibya 35
portion of mbagﬁgaugkuﬂafﬁmmmﬂdﬁmmhﬁasﬁnmmﬂn AR- LBD/ AR- LBD Ilgand accordi ng
to Table A, which,, when co cond bl e
X85tk SR R plsietl, FESPPL Sibe S JoDRiERE

data conprising ar‘3 or ecul ar
conpl ex36f the AR-LBD/AR-LBD hgand complex provided by this 1nvent10n or molecular

complex whose structure is unknown more quickly and efficiently than attempting to

determine such information ab initio.
Molecular replacement provides an accurate estimation of the phases for an
unknown structure. Phases are a factor in equations used to solve crystal structures
35  that can not be determined directly. Obtaining accurate values for the phases, by
methods other than molecular replacement, is a time-consuming process that involves
iterative cycles of approximations and refinements and greatly hinders the solution of
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-16 WO 02/00617 PCT/ USO1/ 19665 wunknown structure, using a nachine
programmed with instructions for using said first set of data and said
second savoof/o@ata, can determne at |east a portion of tReT/UStw96dsur e
coordi nates ‘corresponding to the second set of nachi ne readabl e dat sai d

a,
first set ofrysfaksirugiveess dlaveyes orhendbe CWﬁtabﬁf%“ﬂ%oﬁﬁﬁmﬁﬁﬂé%Wﬁml%ﬁéi?aﬁbn al so
provi des fof 5081 &fstﬁo?ﬁ@ﬁhﬁfﬂe@@gélvé&'tﬁ& RRELRom ThdBiiDaAlchifo grivededl t he

andr ogen recep or that are al s of R— LBD AR-LBD | i gand

conpl ex. %Fioyye%tlﬁ@t% EP %ﬁeég%t{ig@‘f‘lﬁ’@ §gning an androgen
receptor | ' gﬁnd dﬁTl@js”ihMeW@d@ﬂWo&%srg%na@hﬁig @preh]fmmgyaflmdésogé mbleeuldRs hBD
interact. with, a et st aone 1 | using a three
10 di mersi offglec H’%ﬁ%‘?m rlgg? Y riefg%f% Betsé‘f% n@% f‘%y%lgell%é A& LBD with a
bound | i gapekiti@ring mekdevmgomonméthAR-mﬂlﬁRwD bgar(dalomrdasaccolrdm)g of the
cheri cal Mol otal & QISR AochRAMaS IED AL u eBr foldiglpr € that

rg/ xgafo%lym&'eﬁ
ei ther decr éases or 1 ncreases racti on e Interacti ng am no
aci d and t heomsplessel a%hp@tﬁ%a&pomﬁﬁ@t t}ae obgsprsk ¥dax ¢iffransion petemafithrcrygeheen

the inter aCBf 8 AR @GhSleansk dongpldPwhesd s@ﬁ@ﬁ@isﬁ!ﬂkﬁé\@ﬁnfqﬁbes% een on the

Compourtd { niE CHEEFA e @‘iéme@eiﬁnﬁge@bmﬁ Wiy the P doEr ey 0

conbi nat i onp@tterh aﬁuph@lkiém geferatecpseledronrdedsity mgp dEGib stoctpauwiiset hat fit
spatially into th

o1 ) o, A g A P g o o

mut ant AR- L BOilding ARl sialbturo nafinegest technigaesttp providess Bedl; adsuratesstrvgturéref AR- LBD
structure coqy g%ﬁ%ﬂg{auhiesm?&igé@f Bele%m%ﬁc&éplé;@{‘ﬁ fQkth{n, NGdeRiftnd O

i denti fy str uct ur em cal  features; c. l oying I denb@fl e?\é

struct utBl &otatieasnd Aranslation Feactionsy é%Mf‘ﬁh(ﬁ'W@P <t 19: PB Lohpbidfas

}oot enéI i fgl g@?m&ssrﬂanneswl 'ObHe N oleb8l at Ré@@cdﬁiéﬁﬁNﬁdtlﬂi(&jﬂaJ In§ tSci ®eil &étl ,udaB, or the
I gan I ndi ect conpounds as potentia SARIVB e.
synt hesi zi né]ogﬁ@%ﬁg‘?ﬁ‘rg? gﬁ’@g 9?26)' ‘'screening the potential SARMs in an
assay characteri zetfhbytrllmtmdlorﬁgnjopomonmanﬁswstaﬂnp@moﬂewteQl‘rmolﬁﬂtlmBD and g.
nmodi fyi ng or, ag a&gg gdio from

t he groug COP]S?)[.%XT %@Blog%g @@gﬁr& %glgthgtrslg(%ﬁgll_é%? hBN?%?‘) tI§)706
L707 8, aEypgrthpfﬂle AR48D/ARe 1 BIjigwid opppdex agphg solxpd by thigmeshodez 43’

L744, M45, A\ﬂﬂéwﬁﬁﬁ@afo{éﬁféﬁhoW&R ﬁi@ﬁ%lso%@ﬁ a n¥ih3r oSecEptord forAVKiBh L768,
F770, Mr80, M/87., 1869 873 H8§§%n(f8876

F878 0. L1881, V8so,
F891 P89, theseilv ‘Wﬂf CREGIRLn é%@%n‘} F§B§a°tf‘%@9 L‘%&B% %é‘&flare 02,
VO03, P904, ckKB8ificd 90fuciear hefornefreddptors de W0BLOAL @ﬂﬁmﬁcd:l@h‘ldﬂsgﬂolﬂﬁ&d LBD

accordi ng t%rTEPclv%é d,gﬁ%rgg Wtational nethods of the present invention
are for _designing ogen eceptor synthetic |igands using such crystal

and t hr 88 di nensi oﬁ&qe structure coordinates are also particularly useful to solvethe structure
of crystals of AR-LBD/AR-LBD ligand co-complexed with a variety of chemical
entities. This approach enables the determination of the optimal sites for interaction
between chemical entities, including interaction of candidate AR inhibitors with the
complex. For example, high resolution X-ray diffraction data collected from crystals
30  exposed to different types of solvent allows the determination of where each type of
solvent molecule resides. Small molecules that bind tightly to these sites can then be
designed and synthesized and tested for their AR inhibition activity.
All of the complexes referred to above may be studied using well-known
X-ray diffraction techniques and may be refined versus 1.5-3 A resolution X-ray data
35 to an R value of about 0.20 or less using computer software, such as X-PLOR [Yale
University, 1992, distributed by Molecular Simulations, Inc.; see, e.g., Blundell &
Johnson, supra; Meth. Enzymol., vol. 114 & 115, H. W. Wyckoff et al., eds.,
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structural information to generate synthetic |igands that nodul ate the
conformational 5 changes of the androgen receptor's LBD. These

conput at ivomat/ooser hods are particularly useful in designi POT/ER0IZAYGES St ,
partial agonist, antagonist or partial antagonist or SARMto the androgen

receptor, wheademic Riess @985)]sThis M@ﬂnﬁmn&@@hﬂ@% be uggdrta gpiimize lsewphR i al

ant agoni st @onﬁﬁ%ﬂaﬁa@&@faﬁt@ Slsts a8l ahfdBoniBts AME BARMSYand Hidte O @
nunber of |jgand- thpgduéed nol ecylar events that alter the receptor's

i nfluence 1FRSEREEE t0 SEUSHRSB A PEQIATIHaIgNELS| on, such as preventing the
normal coordi nati omc@frdmgly@tmqireseﬁt inoentibarmilio dseed fda Bmdmg snairuARLl y

[ gand, BuchPRuos it ARHED s AE Bl nen b En h o Bkt F BTS¢

andr ogen r ecaydcdor hwdrbgdmdoamslafg_nontaat withat bpstrmgeaﬁd’redgﬁqwmgeesa@esr activity
in a variet 3(769§ L[%G f‘?dl %9E §70§”1§17o41ﬁ7b‘5 E%éahgﬂﬁﬁfé %‘7@9 t(?’71 613‘7%‘ an

ext ended che 11 t hat
stabilize 0I736h @nﬁptY 7(3495 S740IWT41g MHt2s 60 8ptlofdd, Mdsy M 46,1747 (Midtn et al .

égg?Bl)Phaf MVI7AYEGMTE IRM52 19963, 3934 88785 17694790, Mefgoahi789, 186Bi1@73, Chem 2000

2o ARG T S Lol S B SR BN AT, Shove

go nds qutS 2 Hisps, 8378’978%338;“5599 7@%)091\/9011,6()902— wmxlsmkléeos Aoo6, |?fr(]1.©07 bﬁx\R?ég ad.

. t
o o) LI AR SRR, A0 o S RE RO G B A R BB 1 '
ant agoni st i ctlpalsqomeamtetg 1nq1mdmautadtstomhmnbh>gu9memﬂf Isnpre@Brethus pl ays a
crucial rol @m'ogdlhﬁgt Mﬁ%h&%r%%moﬂ%ﬁéﬁ% 'ag?éaﬁtéﬁ%/{}mlﬁ ﬁ{&g e frafbrshgyi gn of

chemnical _noieties directe 0 be used for
devel ophent 8% identifyavmopeprgtsdily Fa% identisy.ind maphpreserably 95 Yuidgaityfo ¢ he

andL ogen re@@ﬂﬁmws@MLm usef, 87021870301 104, INTO5 BTAIF07, c&msgathﬁctl vity
i n hornone-i e er
narorone: LpioRhs KB RARGyRS uab 94 EATEROR R AR Rifas, DRl

secondary sfF74tIAIME, V53D, 6780RitS2, Y363,HT104AWSRT6B AAI0, MBBOSM78¢t ur es of
ER-LDB and t
Shown | o badlsyr GRLR IS HPRLF, Ah7) KOS VLE?E.%”%?@‘%’”? MRS B R
LDB. Sed®enddB8%puSRe.iERY7: £89180¥899h%9(§2R PBb.Q92 §1P0&) P304 KEQ?.J809: 0a L 287
particul ar oANRIDBBMiAdihS sité]; @c&qiﬂgqo "[Igb(eqq B) indicates a particular am no

acid is in a beta rand. m aci ds.,exten mIIe 672
Chr ough H s 01y ( Shae PRSRes iy cn asg decR SR Ak O R Com
Ser - 305 t hr omgéiudy, gerbpBsinSEQataBtdigehateridiencodadwmitemiaciine seaidatde dats,ed bel ow

seauence kol i iR SR CRIBIGES o0 o0

VKWAKAL PE&FRNligavppesmiingysRgbie Acpr a homologue of said complex, wherein said
SLAL SLTADQW%M Etn?fﬁ%s backbofegﬁ&ﬁm hM&%ﬁ%@Wﬁ%ﬂ%ﬂ HDQ\/HL L

ECAWLE 5 SS A
- HREDR A
HHHHHHHHHHH- readable data storage nlr&flﬂhﬂhﬂ-itdlcbild IﬂH—iHHHtﬂHﬂH@-whdﬁéSﬁsald molecule

RO ol e id Rl By BRI Grodfird 8,8 8R9 AR2DBDARL | 1 1

30  LBD ligand according to Table A, or a homologue of said molecule or molecular
complex, said homologue having a root mean square deviation from the backbone
atoms of said amino acids of not more than 2.0 A. In a preferred embodiment the
machine-readable data storage medium comprises a data storage material encoded
with a first set of machine readable data comprising a Fourier transform of at least a

35  portion of the structural coordinates for an AR-LBD/AR-LBD ligand according to
Table A; which, when combined with a second set of machine readable data
comprising an X-ray diffraction pattern of a molecule or molecular complex of
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AR LMVFAMGWRSFTNVNSRM. YFAPDL VFNEYRVHKSR

MYSQCVRVRHL SQEFGW.Q TPQEFLCMKALLLFSI | PVDGLKN  ER | LM GLVWRSM

- EHPGKL L M @h/bdsDRNQGKCVEGWEI FDMLLATSSRFRMWNLQGEEFVCLKSI | BCNBS1H19665- - SS AR
HHHHHHHHHHHHHH- - - - EE- B- - BEE- HHHHH- - - - - - - HHHHHHHHHHHHHH- - - -
HHHHHHHHHHHG R structure, WS BRcHiki-plapkdanaed with instructions for using said

EE-B--B-EEG@;@ggZ- WWW ; g@%ﬁ S‘E"ﬁ%rﬁdﬂ flihg | |

Hel i x-5 Hel i x- t‘ldi'al)l(d"ﬂﬂd 35X 2( a%'éll;k' 1 ﬂﬁg? _ARapO ° .
Q-------- K FDEURVRRTd R eRraresp sz thsasprbsaet machaveadaredpersAsbL LI KSHV
VSVDFP  ER  first set of data and said second set of data.

- VYTFTLKSLEEKDH HRVLDKI TDTI.I HL GLTL AQLLLILSH RH K. YSMKCKN- -
-VWPLY S AR H---1lhe pneseqqlﬁp«qpm idgs for co .putatk)nal_i met?{g 31% hree

HHHHHHHHHHH i ettt Hrddrddere ceptor &t &% Haked 68Xpystals of AR-

HHHHHHHHHHHH SHHHH- - - = HHEHHHHHHHHHHHHHHHEHHHEHEHHEHEEEEHS: - - - - - - - - -
el 3. © Hol ISPV CEETDBEMId ComE iR oo R RO Vg3 )G L g an
DLLLEM._D- AHRadrogen receptor g8 deRerhidsisiibli-arbtdeldeid orfmEne acidSsf tARAR-

HHHHHHHH HHy Ry 3 s iag oo 3 | Xoi ' g&kﬁ i AB ar e

avai l abl e {_'%a Dbnsf%ra‘étrvyvg glc*x%gr gip _9 §,a(taggg%{?&%? %@hg@ I aﬁl%éoégl?é AR and ER
and enal e tdimensionad modebiels: gristaliizepmmtsineomprising thechR-LBI) withta oynd Sof t war e

prograns suqfy.as an@NLlc¥ehSh endicd] mddiRéB0a(at 1043t 88¢)lof ke ehehical d@idtito CA) or
SYBYL(r) (Tri St . Loui VO n be use

s Inc. , N C with the atoni.c 40
coor di nat es Hfﬁg) AResong ‘@Qmé‘?@ E"toéff& “i“g Afietuse g‘a’i ﬁ‘&]lfé-da"rrﬁ%gﬁwro‘ﬁglea%del s
and/ or det emrihieeactibe bstwdet the i@teractivg hméh acid hndthededzinddhagicalBnbiety

nol ecul ar vi sual i zat i.on. r I .

(Phar macopei C&ngfeé%ﬁ Iﬂg‘? 1@%&3&%@?{?&%@%&%%%%é‘f’)l,a)a&fheand GRASP

(Col unbi@ Urdovssminding dhemioad moietiep the napwek prmbue Fes prefuradsmbadinentand t he
abi lity to iftRANIEPRIWNEEMES BEBSount ThaA el diul 28 arfdr SR REIeptb a&RARUL €T

nodel i ng systens_ are avai |l able i n iIch the sequence of the AR-LBD and the
AR- LBD st r uctompaisgsambeongbipaionf theLlIeWs e syst em t hen generates the
structural detaihs m@bdéltig t8ttcomipBunillitie fid spaiatin tintaltheARRADEDI aa defingd byds so
that conplenentary  structur etails o ot | | r 5. .i«can be
determ ned. Desi gnst{%ﬁ}rﬁgg%r ]%%éﬁfcr%(ﬁrsl%s% ’iéér}ge |Rs‘, Og{egr#elg gflﬂgggg%tél oﬁ?)lon t he
conpound0bei ng 50 csipwbirel vodgd oy AReEBDymatait é@*hBDJ@WLR%%@@@@P&gPQQIW th
AR-LBD. I'n addition,,tiBe hs@Fpound nust be able to assume a confornmation

that allows it to associate wth AR- LBD. Sone ml),del(‘gr\fgl systens eg}ti mat e
the potential inf bpsieg theAR{BIstryrtee ceeudingtes or liganepipding sppahisy or
prior to actual synhdieiits idmtif} &aichirg anlVeh&attal featur&gr eeni ng cheni cal

1’50 wel | known. e PaRey e eSSy TR TR |t S e
active 8bte on t he conpuinds aspotestinl SBRMs;t ed fragnents or chenmical -19 WO
02/ 00617 PCT/ USOY 1@1@%ying the three-dimensional structural model or the ligand binding
site to design or select compounds as potential SARMs;
e. synthesizing the potential SARMs;
f. screening the potential SARMs in an assay characterized by binding of a
30 test compound to the AR-LBD; and
g. modifying or replacing one or more amino acids from AR-LBD selected
from the group consisting of V685, L700, L.701, S702, S703, L704, N705,
E706, 1707, G708, E709, Q711, A735, 1737, Q738, Y739, S740, W741,
M742, G743, L744, M745, V746, F147, A748, M749, G750, R752, Y763,
35 F764, A765, 1768, F770, M780, M787, 1869, 1.873, H874, F876, T877,
F878, 1.880, L881, V889, F891, P892, E893, M894, M89S5, A896, E897,
1898, 1899, S900, V901, Q902, V903, P904, K905, 1906 or L907 of AR-
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entities are then positioned with the AR-LBD or ER-LBD. Docking is
acconplished wusing software, followed by optim zation of the ligand in the
recept or wonzldasg7 site by gl obal optim zation procedures PET/WBbIE®GéSAr
dynam cs and mnimzation protocols wth standard nol ecul ar nmechanic
forcefields such asBPrsradingia 1 . 5 Exanpl es of conputer progranms which
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ittcg:"_ Zﬁﬁ _B&ldsﬁbﬁ_ﬂfv‘lj_ hit!87 NghdosSRYE @ﬂiﬁ@A@SLBMSGclde&d.rHrbed\leM(—:ddn Stio J
establish i c agoni st _in e and to
nosess o5 BISREPI 0 EaR@N oA PERR Rher KA BRI EndPRER RSt shitiR S 11
whi ch acts alenime (MA034y)nihst nansterdidal aphnanddegsos Have low anagonisHel PORRAISE t s no

activity, o I Ioh 1 it : hke afchottad ¢ 1 n ot her
nont unor ARE%%E%E? ﬁfﬁ%?tt?@sxu%]g@?s{sl 725 é%%ﬁ/lﬂ?% agfé@%?lg’g%le 363 f3¥m th ébgl S 7]
i nventi on. Reasseroklgbantiaadragsrs andriesigmog chemicalaneighieslirectedt ADE 7Py an

%gEer at 25‘% ThBE7T Fé@ﬁl@é Be ﬂéidffoﬂ(é@a@phﬁntmf d%AI RMe LABEdesttibedstiereing ]lc,lr e of the
can then further.refined using es i S chani. i cation
met hods for Sﬁﬁﬁgé’ I Hf‘/\bf%’flaﬁ%gﬁep rﬁ@#ﬂéﬁﬁ%@%ﬁ%?@@%’?@#ﬁ dels to

i nprove t he raepioy a¢tjvityrindbtmeie pdadedtthmotind antivatialgandewgomtEcegiersdiat i on
COLs wi th i %H&?X&&g&%@&%g@@@&%n@&uﬁle@aiﬁ%s.a ‘super SARM', neaning a

conpound having sup&rior ‘agoni st activity Il e maintaini apt agani st
activity in sel ectldg lesationettheseqondarysHpeiueg (S P&ﬁntﬁnﬁff\g? ﬁlg?f ‘ﬂ%g%? nt of
the pregent siriMerRk 0P BR-EHBMnd AR-LBD are depicted below. The amino acid sequence

alignment shown is based upon a structural superposition of the AR-LBD and the ER-

LDB. Sequence numbering is for the AR-LBD. H (or G) indicates that a particular

amino acid is in a helix, E (or B) indicates a particular amino acid is in a beta strand.

The AR-LDB amino acids extend from Ile-672 through His-917 (SEQ ID NO:1) and

35  the ER-LBD amino acids extend from Ser-305 through Arg-548 (SEQ ID NO:2).
Helix numbering is indicated below sequence and structure definitions.




having the follow ng activity |levels are contenplated. Such SARMs are
preferred in the nmethods and conpositions of the present invention, and
exhi bit amdagowist activity |evels described in the follper/mgoigweds on (i)
and/or (ii), and no act|V|ty, or nore referably agonlst act|V|ty | evel s
described in the follow ndj{’sectigns (ii"}§ and/er (ivj 10 (”) an 1'¢50 of

about 1M orARI ess; -~ IorieLyyrma RV DN PBEF ML SLYERGEBOLVY E%%j M or
| ess rebatiyas ‘L0 I NanRn Al ~ S gnal e Lﬁiﬂﬁﬁ%ﬂ%ﬁﬁ‘fﬁ“ o HHHfIEIng;E the

i nhi bition SéfERat"I-eaWH‘I’(HWéH ‘hor nome= o e HEEHTET HHIgEG | -GFG- n‘é‘HﬁHb‘ﬁ@F‘é‘l‘Hﬁbl y a
prostate tunor cell | mgexar anot her hornone- depandent tunor cehdiit-kne
predi cypve of activity ip a prostate tygor cell I|n €, SUch as thaosgg
descri bed above in |connect|| on with 15 sdreenin f SARIVB of| t he %Nesent

| nventi on 4id i RXARET S §EXMWM kbbb bk -0 - Of

hor nong rvdemHHmmmHHHg{enm “HER HYHEYQ - §-R-H gmm H uehiHHHaISiH HlFEIEb@d above
and in Exar?ﬁlEésHHTﬁ‘HHHiﬁ'“l’Z Bt T3 H&°8 W Eh rHéanergrﬁ)l YR Teast 30%
activation at EH%HS conpared to DHFixifore préﬂerabl y 20 EEC50 of about

0.5 gMgﬁr | ess, nost pref erabl ysa@n ECS50 of abouyéo 0.1 pM or less, in nornmal
AR-T esponsi ye tjssue; (i) ]9&IAUI&&&AAQE&@RR%QQ&KLPJS%%@Q&MFM%M 40%

nore pref ersbl y-vrrmixerdan: DAL -~ SMYPLY

act vt on BURCE o R A oinas 20 AR SR M HEue oht
of theZpentral prostate, sém nal vesicl es, 25 |evat olr, an} and/ or

| ut ei ni zi ng hor monesger UM T8vel s as described abov&4%d*i*h Exanple 8.
Preferred SAR'VBEWXEIESJJ&:’@L%%&Q}YFI& nvention al so act to naintain average

nor mal Aonem=de enshigiio-Amerage-nosr mal nuscl e mass, average nor nal

reproduct i vE 2 HHEETSHEd®™&ver age normal i bi do seen i n ugonadal

war m bl ooded nmal e jmamral s, preferably human males. In a preferred

enmbodi t, SARME®®St*the present 30 invention exhibit antagonist activity
agai nst” hor none- dependent tunors, while exhibiting no act|V|ty or agoni st
activity against a't?’atlh@ compates prgiems prerayateblothat weruyatallogvaphy dai@minel st er ed

to a patienfsavaflbSie %‘EDA!Rtan&’ ERraa;a%amE tmlauaﬁea dbéigﬁ BESARNVES SFrihépresent

he art  upBReNias YO 28T weh P CUARIIBE | Rl IR on, | when

used in 35 mhg:ts S PBYEd (15ipBE ﬁIceé{ES'mE%bﬁ@&r&’ﬁéﬁ&hdﬁtﬁﬁ@%ﬁ&ange ey

exhi bit the sa ant agoni st t|V|t agal nst ~hor none- dependent tunors and
no acti4ft ycqszrdmgmlﬁsvm ARZilld\FB @zﬁtebaqzemtﬁ @geacﬁmmala@@dals and/efgai nst

nont unor  CoadiaininB%hd én%%%ﬁ‘?és 1Hv010@i>’mr1%ah@ﬂﬁﬁinge>@th9ﬂ tholeBflaSASRIizaRECT ficity
or selectivity. For exanple, the present invention, when used in

amount s excpmegrangs mich apiIéSIﬁ*H’EH@ ﬁéraapmmpemﬂ%bly:cﬂaﬁmiulatmg,dncra&arexhl bi t
sone ant ag n| St con alni n e esent
i nvention i é%éf?%@og er %t\'é roggrk ?ﬁ’é %IOWSfOI %HX%? at or
(SARM), whi niamm&dtwd@sdahwabdtmmmdtlﬁamew strapturesit étgmiﬁltsqn, amumbenone-

| nducedyg UnS @@Prﬂoaaﬁsg oS ar Waﬁalﬂéﬁ{rﬁrh%hltﬂe u@&em;e AR EHRgE AR

cont ai ni ng tum)r sues. refer iment, the SARM | S
i dentified meaﬁ%t,lrl%@ FiTHgfure£48 §9§m§§eds et hef"@F’ﬁ’Hteﬁﬁ-XSé‘?% thep egaerpighhe

3; COL dance Wn?étuﬂal haetﬁﬂ)s’mhl @éltdsiﬁ&&mar peEatd Amn@aﬁmﬁdrlb&mﬁhenm n. gorrpounds :
ich are sma cul es cf t her .t eptj des or
st eroi ds, aF‘émB}eé‘? f ‘{ergﬁ%%q Squrl#e[ %(gg‘g}?? a]élago 55 PR elierHurPed.
Design in these modelmg systems is generally based upon the compound being
50 capable of physically and structurally associating with AR-LBD. In addition, the
compound must be able to assume a conformation that allows it to associate with AR-

LBD. Some modeling systems estimate the potential inhibitory or binding effect of a
potential AR modulator prior to actual synthesis and testing.
Methods for screening chemical entities or fragments for their ability to
55  associate with AR and ER are also well known. Often these methods begin by visual
inspection of the active site on the computer screen. Selected fragments or chemical
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chenot ype, conpounds selected fromthe followng fornulae la or Ib are
preferred as SARMs of the present invention, especially particular
conpoundwob2/odsese fornul ae set forth i n the Exanpl es hePé'T/USOlmﬂqsounds of

the formula |l a are descrlbed further ompounds .of the "

in US. Prontigpsasgthenposiiongdprthdhg ABnL érqrﬁR ﬂ% %@9@1&15%@@@? June
28, 2000, lﬁsﬁlg d&ﬁwaté lf@lwedl?@t@mﬁmmwﬂ &fahé Iig’anﬁﬁﬁlﬂi?d rebigptor lﬁﬂilﬁgéﬁ@ﬂy filed
April 18, 2 b U,[S Pat @p f&al,g[] entltlded 'Fused %fcf

Mbdul at or s B4y B IPBPFPSH e‘ﬁ? Fu p-andgpinnizaton PIRPCQE | eq
June 20, Zﬁﬁﬂs(aﬂdardméqcuﬂmmeehambforbﬁ)ﬂ&]iuhﬂ)as CEdivh eisd AMBRIR. formula Ib
are desgri

Provi si %nalbg%r’[%geie{ wéoﬂ-ﬁnrute(rﬁ o B‘Hgglﬁ:{% asﬁot 1521891%@&?%@1%@ a%xd H-ggepe?%%er 19,
2000, U.S. @ﬁ@@ma&)ﬁagm%ts enchenpipdl jentitiesorsefubin thalpresent igppmien irdade, bt ed
April 18, Zeﬁ%otﬁme@toselﬁét(%bdﬁ?@'p P?tME’J‘ Cafeh]. 1ib41og:8hoige ) Het erocyclic

Succi ni m de nal ogs Thereof, Mdul aiors of Nu¢l ear. Hor mone

u
recept or FUAE%T%@CKHFOSQ‘FQ\% +S.@nd Sllsen, A gwt%ﬁétwm%@ﬂcﬁ%stﬁ}dney 25
Docket No. &GERRE(HI) 3:198202)0hndDIOTIK @mhts e©dli RMgolaBRL mgruamapa@sher ein

& o 10 i SR 15 o AT bromBtmeiaboAbaenEen ) 19Ty

meani ngs unMed.sBiol. 2858834 00 diota et al. 4897 Broggins Smppl elaZhS 22Mur r ence,

i ndependent | y sel eﬁh&?sele&%n\éfppe%érp%&lv\ﬂfgf@ﬁ{Weyo}%@gélentg ﬂhélran aryl or

het er ocycl o no- or

pol ycyclic,T wwlmpé%eaqh Qﬂ%ﬁﬂ@@]gﬁv@&b‘é@b@ vitsedlizg atﬂ]ﬂlecﬁﬂtlﬁ?ﬁ@ posi ti ons,

pr gf te_r ?bl gd% eﬁye&m@éﬁse@mim@asb ; dt&mia%oa{ﬂ%n PRl 2Ry hseBiil in

SUpst I S l

Subet i 11h eoasibfing Hedstis Moy iopemie At MQSse PRV it 1Etr o GARBRT Y P or
SUESt ! t ut eg(Ba’.rﬂétt Iet ileMete@aMﬁRecagmtmbﬁtOHeuh@ﬂi ajanBJi@yailP@oblanySpéci@ll I Erl
substitute [ roc ' ycl oal ky

ON, R10OC=0 P%’I@%"Kyl%f?yé_gﬁ&ﬁ %ﬁé%"%i?f@@y%é%% %ﬁ{e%R ocH2,  RI0,
NH21  NR4RS(Msrin, YS=GRMedsOhen, 19928 145508MRIRL , (RLO) (R'O) P=0, 10

(R1) (R") P=0O, or (Rklkﬁ{ﬂﬁ% Pco%po't:tn&ssc esi%gecﬁde k@vogls Rhkr andéiptyP=OR2,
or P=0 JCR7 of

Z1
N 15 A s craragiepr paiony nyluc%%f@n% P?%lotl efe i@myla iyt quﬁ%ds oyihis g 5
bond or 0, SpeSFQesifihclided, but hiRtnot Grited@CEODINBoRRGI-JCR (¥mp. AGdQRSKB.
RZP=0, @%%Sigﬁgg} 6:61-78) and LeapFrog ™(Tripos Associates, St. Louis. MO).

Numerous protocols have been developed to score the designed and

docked chemical entities in the receptor binding sites. Programs useful in scoring the
25  chemical entities in protein binding sites include, but are not limited to DOCK (Kunts

et al. J. Mol. Biol. 1982 161:269-288, ICM (Molsoft LLC, La Jolla CA, Totrov et al.

1997 Proteins Suppl. 1:215-220, Schapira et al. 2000 Proc. Natl. Acad. Sci USA

97(3):1008-1013) and SYBYL® (Tripos Inc. St Louis, MO.
Once a computationally designed ligand (CDL) is synthesized, it can be
30 tested using assays such as those described herein to establish its activity as an
antagonist in hormone-dependent tumors and to assess its activity in other
nonmalignant AR containing tissues. A CDL, which acts as an antagonist in
hormone-dependent tumors and exhibits no activity, or more preferably partial agonist
or agonist activity, in other nontumor AR containing tissues is a SARM in accordance
35  with this invention. After such testing, the CDLs can be further refined by generating
LBD crystals with a CDL bound to the LBD. The structure of the CDL can then be
further refined using established chemical modification methods for three-
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0S021C=N, NHNH, NHNR6, NR6NH, N N, cycl oal kyl or substituted cycloal kyl,
cycl oal kenyl or substituted cycl oal kenyl, heterocyclo or 20 substituted

het er ocyov@omeoear yl or substituted aryl, and J" is (CR R P¢Tmuaeudones= O- 3,
where Y is not a bond; Wis CRR7-CRR', CR8B=CR8', CRR'-C=O, NRRCR R ',
N=CR , N=N, dinRnsingd ' modsiactodmipkope the agtivitytar affiraty of e CRILapd makeseemidkeny| or

subst i t ut ey &Yaﬁbﬁ@lﬁ‘r’{‘é& thnﬁﬁto%@p{ Riel su rggéﬁlhwﬁ% pﬁisgxw hilaniff ary!

or substitu 25 ar or substituted a %/(
substi t ut eda§<P1REfP‘rWd a@wsaaq:rv@rlag@ms %“lﬁlb’gyv‘f é'é?“é@@%@goms(‘}?@lv I1Renyl or
substi t ut edggygdaskgeny!l, heterocycl oal kyl or substituted

het er ocycl oal kyl , stltuted | al k al kynyl. ar.
subst i ttﬁed al kynyii gﬁqu BIEIYB erdt‘?i’fll&fihlg? I°f¥IFFeRr %BEWF’&g%éS(\i{%? ,
het er oaryl) hﬁﬁn@thl@&blldmhgdcﬂilﬁt}elreﬂdy @feaco@e:ngolateﬁumdh SAR®L dﬂepﬁf@wdyh)

?;?logm sozg ‘%‘F CQWPO%‘BSHSDCJEHG PEFS"‘EQ‘#??‘“’% %ﬁf@iﬁwﬁﬂgws %"“é{lt%ond or

NR O, with 1dvelsp1|esm"bs¢m ﬂnatfolslrbmng@a@tondr)@nd;forM)oand\Alo mcm%tyber motsond; -23 WO

02/ 00617 Pcigée%g‘%;iér Jaﬁ%ﬁ% aclnvft? 1Re Q‘?l@%éb@:% e f%)l'i'owﬁggfcﬁﬁﬁ gx'h) (5’) )n,

where n = are eac ependent t’ut ed

al kyl, tycl oal kyl () an B sf iabbiiteduelsH1es) mmfepreﬁeﬁdbmﬁo leormfss &nldmt i tuted
cycl oal kenyl, heterocyclo or substituted heterocyclo, cycloal kyl al kyl or
substi tut ed pm)ferhbia IOklyyaM«yllessErelam tatHeemantimbksignad mdsiothat obtained for DHT,

| oal k | | Kyl |
o7 sumst 1 A ERALBLEL LN PRI R aFpR b EE %“ﬁﬁff 4 BRSO
subst i t ut ed pedsteyd W@Bﬂ)hﬂkw angthes flosmonesdepgndsne tumrloy 1 lingypesdictiveeady| or

substi tut ed ea«%ﬂa' Botate niRbEIAIME! Suchlas méhéstc%&ﬁaﬂb%% Q&MEEQOn »mh
cycl oal kyl al kyl upstituted cycl oal ky| al k %'pplga kenyl a

substiti® ed SCfEVEP%)'ﬁFI@éW&PMHG pr??@?@%@vtﬂn@alﬁwﬁx st apdé&ﬁow
het er ocycl oah&wt, aryl or substituted aryl, arylal kyl or substituted

aryl al kyl; R3 and W, .ar.eac ndependen al or .subst it al kyl ,
cycl oal kyl or subg}{qlf’%'t%ét ‘{}g’lo ?epegéeﬁgg’li%ﬁo ho’f’ sttﬁ’b ¢ ‘fig‘g‘:h d
cycl oal kenylas désstibedaboyke@nd i:rBEwnldasbk@ |1t1utléd>rﬂéfoe yod prefergblypal kyl al kyl
or substituted cycl g cIo yl al k r titute

cycl oal kenyl al kyI (w&a@é Qb%%ﬂ“k’éwlb? tCPE“éf“@a ‘I’]@ﬁé‘&?}ﬂ’ﬁ%’rﬁw aryl
or subsiit ut yl L

hydr oxy %m r?g% dtl aboa{dé@“ﬁr&%xyﬁggﬁé%%ﬁﬁgﬁ%%y %ﬂ@ﬁlto 1%0%0%\4?\@ R2,
thiol, al kylmhndm-rsspbsmw:us;sael; al kylthio; 20 R4 is H, aI Kyl or substituted
al kyl , cycl oal kyl ' L5 tituted
cycl oal kenyl , heter{vggﬂtpéﬁgygsﬁ%%??%ﬂ?%ﬁ#é g{r\o\cf)g{h 46@’““?81#‘%9?; kyl or
subst i t ut ed meqre g 100h, anqgry preferpblygaenedhan Kk of aIb@Ctléf%@% ‘P%‘Eﬁtaellﬂ vivo as

cycl oal keny |c6f§ﬂed tJSI eélﬁf& GiiEhDabK e WRiglRY bﬁmetveﬁ@a p?@‘tﬁé osatiihnglalekigles, ary!

2 5 Sggg A IXle?rllgl}ig hglrmgryebs%ltulrﬁ eve S as 24 scnlbe&/ abov'ga%&% R NHC_O

Example 8. Preferred SARMS of the present invention also act to maintain average
normal bone density, average normal muscle mass, average normal reproductive
function, and average normal libido seen in ugonadal warm-blooded male mammals,
preferably human males. In a preferred embodiment, SARMs of the present

30 invention exhibit antagonist activity against hormone-dependent tumors, while
exhibiting no activity or agonist activity against at the same amount or range of
amounts. When administered to a patient, this amount or range of amounts is the
preferred therapeutically useful range. As will be understood by those of skill in the
art upon reading this disclosure, SARMs of the present invention, when used in

35  amounts outside the preferred therapeutically useful range, may exhibit the same
antagonist activity against hormone-dependent tumors and no activity or agonist
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R5 is al kyl or substituted al kyl, cycloal kyl or substituted cycl oal kyl,

cycl oal kenyl or substituted cycl oal kenyl, heterocyclo or substituted

het er ocyovo p2/00yt| oal kyl al kyl or substituted cycl oal kyl al RgT/US01/19665

cycl oal kenyl al kyl or substituted cycloal kenyl al kyl, heterocycl oal kyl or

subst i t ut edadtiztte pgaiyst noniuknor contayiingtissges erunast 1 lenser exhibit thepame| kyi or

substit ut ed, AL, Biééel?ckgvﬁiof‘of? £ AR of the PR RLinvEHitionRORDER fibedin R6 1S
e c

al kyl or substitu a ) %C oal'kyl qr subs‘tgitut ed C%ﬁ%‘l@? kyl ,
cycl oal kenyameints exeseding theaueleyred Sardnsnisallyseldt vage rgy Bt ut ed
het erocycl Oanta@ﬁ?éteaixliwﬁhbﬂﬂunﬁfr cohaftingd tidsaek. cycl oal kyl al kyl ,

cycl oal kenyl al

yl or substituted 35.cycl oal.kenyl.al kyl . .het erocycl oal kyl or
substitwed het erowrS%qnﬁWVPnté?‘%/}s%ﬁocﬁ!ef%d&ﬁéﬁl}eﬁaéﬁd%fﬂg 4 0665
sRI u R SH '[CI_ tO ut g C&I}ﬁﬂmlato&(&d%RM)kWhiohrzir&du@&:tmy lmbmqiomwﬂ;lfaﬂ ik yh AnBEH1IGHN h@%lqneR't IC=OH
=0, Qr ; n ,
al kyl or su’d’gl“?? glﬁrSaW)}P?C%ng(gnl{??m(? 3 g‘szﬂag@tdaln[% o‘é%{f §%§@%ﬂﬁ%§§dﬁggl kyIy or
subst i t ut ednontemortissyes. bye prefirkesdrgnibagdimentbibe SARMds Blealiiebyp RERHING

het | t . I ) ! t ed
Crecar o L g e e e e

o)

het er oclR| odesegibedbherainp Siomnevads. vdieh ge yrrl Malgqulespspecigily ¢ fut ed
ﬁrél , alryl Qbﬁ))éfﬁ@iépéﬁtml‘é& of stbRAds2 B Iﬁéﬂéf_i‘lb% t&%%gutsl@ﬂitatﬁﬁ t,otaqj»atm:i@,lar o 10
ydr oxyl am ne, ‘hydroxyl am de,. amni.no, : i io
or substi tuP]é?inoai%R‘ir IC‘P%PB‘,M%S@QEied %0&1_}"6?012?%%5‘6?”@& or IEH% p,ret%%lé% R %

R R 'NC=0O, SAGIR of tEERRsentSORORON, apeGIRNpIriRiylarR@mgound? ofthesedominlae

i ndependent | it u I I i
al kenyl , cyg toflg_#t}ll(a {%lﬁxgléggeg?lt%ﬁ%dé@%%@gﬁ ﬂéﬁly%é ﬁrgﬁﬁé{gf&g&lﬁ%{i tuted
cycl oal k2nyKas destpenedsyefithe Sormuledt) ini-SdPwatstmaklaie ARplicren Rei2ANey| or 15
Subfti Itl;t edlee)lsagh{?@t}qmea M{e,zsg?zgd)(rgsﬁ.}s%b@idgmt Pant h‘b%ﬂiéﬂ &diall No. N |
cycl oal kenyl al kyl . et ero 0 r. subs ed he GMC l, ary
oF “subst |t LERESASIT e PRy 008 ot 5 PrisRAPelisfhar RyRATE RS, °,
OR , ami no, NibtdatofsZ RGclealNBBmormd Rydeptor Gunctionlifdst $Sdlvdteet ahl Kiedtihne20,C=0SR1,
R OC=0 R G NHC= ' NG = o

So2n R 200K AIAREDa No, LR YR e Pt TP ar

al kyl , 2Dkerfythas(assaopgrounds efitbe Sforanla L) @Jé-ﬁoénowgﬁnor@} aigpicAprligaiden

cye ! ?alt kty ! g s%}qtﬁi 18! d@?i%l 5197 ikl 'térweel | do, Z00] U, P%Wéi?nd]@a%ﬁlﬂﬁylplﬁk@fimlik |
substituted heterocyclo, cycloa or St | ed cyclo al kyl,
cycl oal keny@rlal/N%ﬁ/O?%%fb@Ofﬂ?@e%P?ﬁﬁr Eé(#lkéﬂ‘glpsﬁj%ﬁken% g‘@?ﬂ?%%’?c?fl@t 6quyI or
subst i t ut ed ‘FeterBayobpdldiccininide GompadhdsarttsAndlogsstheaeof] Modulatoas &f/|  or
substituted. aryla |, CN o RO : ~ = Q2O0R
or S02NR R Mgl H%mf’%e ﬁ?ep%@ 5P OB |,‘{a[‘j§é§"aff_§ﬁ?/ﬁdg??é o%]]%%%ﬁr%e

subst i t @bed Ryakletiib KDO1NWP D adlk efiyhich @ppléngtigns arg incgrroyeted herwi) |

heterocycl o ,Qf éfé@ﬁ{ﬁl'kﬂteﬁgreﬂgtﬁrﬁﬁﬂ'&ia% as foflelweal kyl al kyl or substituted
cycloalkylalkyr, cycl oal kenyl al kyl or substituted 30 cycl oal kenyl al kyl
het erocycl oal kyl or substituted heterocycl oal kyl, aryl or substituted
aryl, arylal kyl or substituted arylal kyl, CN, C]i OR, RCO R OCC0O
R R'"NC=0, SO2R , SO020R, or S2NR R '. L §

A

30
where the symbols have the following meanings unless otherwise indicated, and are,

for each occurrence, independently selected:
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Formula Ib is as follows: 35 -25 WO 02/00617 PCT/US01/ 19665 Z2 Y @ \
GL\NA2 A, ,--- \W Z QA (m where the synbols have the foll ow ng
meani ngs wobzew1dt herw se i ndi cated, and are, 5 for each PCT/UROIEIICE,

|ndependently selected: Gis an aryl or heterocyclo_ (e.g., heteroaryl)

group, wher s 153 FYLPRFrPEYalR fel- Rsteropyygagun, Meieresaid GIOTR IS NGOG onal | y
substituted at @cllmnavmﬁshisldpﬁsnau ugétﬁﬁﬁaalavombmm oefiens, al kyl or

substituted al kyl, r subs ute al k k r. stltuted
A kynyl . hal o, eGP dEE, s toéd‘(li'i Bl SRt et e
substituted cyclﬂhéﬂyhra&kynyabykub@ﬁtusadtmtyntyu&ﬁﬂ) ayqlbalkymm&b@wedo or

substitwy ed hete |tut al k .

het er oc;‘/gcl oal kyl %?%@Jb’s%[ p%E#; oertsg St@l (? (flﬂil?&lyg\%fy é‘kgamtﬁg gb

R CS, R HNC—O Rt ERMCHOPT mmsmmthetmwcbz, aRliger seb<itutiiHarylaliy®4R5, SR,
S=OR , SO02R , 5 R ")P=0O or
(R")(NER ) P= o OCY%‘%%R dﬁﬁubsélﬁ'ﬁﬁ%&go@gﬂ% CERY & O( RN)F%B A is CR7
or Ny A2 is CRY RYC#S RUNCES, RIRPNGHO, MBCR*RP lniirc(,(H:?BE!H)Rlcar}mp 0-3, J'
is a bond or 0, S, S=0, S2, NH NR, C=0 OC=0,_ NR C=0, CR/R7', C=CR8RS'

R2P=0, R2P=S, RZNR:Ki, SRquF&bso;meDR‘cseM (RI)IRN)PE6)2, C=NR |,
NHNH,  NHNR6, NRON N:N cycl, Oalﬂ“ﬁ% or substituted cycl oal kyl,

cycl oal Kenyl  or (&MBSN?T t@dRe DBy | het er ocycl o or subst it ut ed

het er ocycl o apgyl 7 %}l?ﬁ‘tl t 1—%5@R2] is (CRR'")n and n =
0-3 where T3S EBCARD gég ¢ @QOW’%IP GR8=CR8', CR R '-C=Q
NRO- CR R7' , ZNSER S, Mﬂ,orﬁﬁg; NR9 S—CRR‘ " SOCR‘ R7', SOZ CR R
cycl oal kyl Q;glssqqt&NH wreRé; cycl oal kyl, cycl oal kenyl or substituted
cycl oal kenyl,, t}?ﬁﬁmcl o or substituted heterocyclo, or aryl or
substi t ut ed ein when Wis not -26 WO 02/00617 PCT/ US01/ 19665
NRO- CR Al}l:cs(ﬂ;&on\hﬂ\l NR- NR?, S-CRF\", SOCRR , S CRR : or

| o,

heterocycl 0 2 Subs tut ed gl ocy must_be O, S= SQz,
NH, NR | o it 6‘3&;21‘5 HFQ23 o@oazboqQFN@ S ﬁH%Oz,MNH or

Nl 5 QL i o H e RSN L6 R o LA, SHBOR G ) Ko
08S0,, C=N, NHNH, NHNR®, NR°NH, N=N, cycloalkyl or substituted
cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or

20 substituted heterocyclo or aryl or substituted aryl, and J” is (CR’'R")n and n =
0-3, where Y is not a bond;

W is CR'R’—CR'R”, CR®*=CR?®, CR’'R"—C=0, NR*—CR'R”, N=CR?, N=N, NR*—
NR?, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocyclo or substituted heterocyclo, or aryl or substituted

25 aryl; '

Q is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl,
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo

30 (e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo,
CN, R'OC=0, R*C=0, R*RNC=0, HOCRR’ , nitro, R'OCH,, R'O, NH,,
C=0SR', SO,R! or NR*R?;
M is a bond, O, CR'R” or NR', and M’ is a bond or NR°, with the proviso that at

least one of M or M’ must be a bond;
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substituted cycl oal kyl, cycl oal kenyl or substituted cycl oal kenyl

het erocycl oal kyl or substituted heterocycl oal kyl, arylal kyl or substituted
aryl al kylwoat/bosmyl or substituted al kynyl, aryl or substipOT/@do1znvgds,
heterocyclo (e.g., heteroaryl) or substltuted het erocyclo (e.qg.,

subst i t ut ed. fsef wmda¢GRR7 N, NROoON CIRRORE &heR4L=0-3;R5R6NC=0, HOCRR '
nitro, RLOCH2, R1O NH21 C=0SR1l, SO02R1l or NR4R5; @ is H, alkyl or
substi t ut echaanldﬂl ar Iekdmpkiepnndsmtbslﬂ; alkyleat salbdtlémtyd alkyl @Vdaalkyll oror

bstituted cycl t I
?\gt Zr Ioc;cl oal KyIS%ggt%{egscﬁxf %ﬁa%;iél}{gél ) %Fg"?q &#&F‘g&({ﬂ%&g* ﬁgtrgl)égﬁ‘f}stl tuted
15 aryl al kyl , aIWubd;tltutedé'mt@mqyplm a@lwllnﬂaikyl orasubastlt@ﬁedgmctlg@lkyalk)éd aryl,
het el
subst it ed het epsiolSpa 8 ot ki BIG HBRGR A & e
nitro, RLOCHZ, m@stlmM1hetmmlkY§mr@ubw%m %lalé%@rrf&bst(t@ﬁm )n,
NH, NR5, NH (CRByialléyl or NR(CRR')n, where n = 0- 20 R and R' are each

i nd dent]y. H_ al kyl t k tituted
cycl oal kyl Repeligortityftused S eicied ok Jeis aﬁ%ﬁ%ﬁ liydeelsalieny oror

z u(lglsg ialt ut (ra]dl QFL efub@tjmkenl cy@kxallmayll,(yétadokydlo or substintéed hterdeyya| O?I kyal kyl)r
Sﬁbsti . eé et 3e/r o@iﬁ%lf éll?(&i @%ﬁ&tﬁ% 9&&%@%{ [‘%rhbaﬁlgﬁﬁélﬁsﬁ?’& Ef?%tﬁé{éed
substituted 25 w@@@kmalﬁl)whqtgowd@ﬂk}@m suhsbtqttdjh%@weyql@ﬂlkylca}'ﬁ]l @al kyl or

substituted cycl Kdted HYCLAMIANY kubitutsd RSkt ed cycl oal kenyl,
het erocycl o or su sst?ﬁ'ltteute "het eiré%lcyguo1 cyc oallhﬂyl al kyl or substltut ed

cycl oal kyl aRkyid Rt yed eaahh&lepémiehw Hoalkyhdﬂsmbstuued allqy,(dyo]@hlkghgﬂ al kyl ,

het | oal kyl I | Kk b t t ut ed
et er ooyl 02l K e e SO b dhead by B BB S,
H, al kyl5or subsbr substuiteal Bepdrocyeio; epebdddiyylaliy] osubstitutedtoydioekglatialky! |

cycl oal kenyl or F%Lgﬁ%}k‘%rghﬁ%{m%m@&%m@%f aﬁt&ﬁm cf%'ﬂgz'f&ftu" ed

het er ocycl o, cyc or substitute

cycl oal kenyl al kyrsuhﬁfmg@ﬂ)b@tmoey@@a g} carglameshstitater pryl, %kaﬂwiew betiuted or 35
substi t ut ed hetew@pgﬂ& (r;N ch‘bx%%m 6xa§1ﬁde®'lksdmyoal’st(ﬁsﬁ{dféd or
%

substituted -27 02/ 006 %ﬁéaﬂgf’ﬁ‘-ﬁlﬁéﬁ?ld@f% hal gm no’ NR R,

hydr oxyl ami ne &W‘HB
thiol , 20kyRkH, aikylsmlsabstttulbé dlkal eyélodlkyl; orRabstiutit] cmlkqlkylocyckwlimnvl ut ed

al kyl , cycl oal kyl, rgabsauﬁéagcwaﬁge 5 FABRIML o RN SRLI Ry 85 SUDSL { Ut

cycloalkenyl het'er oc tute eteroc dal kyl al kyl or
substituted cycl 63¢lRgk alégyll or Wém@&d@ﬂyﬁlkyléwylmyc mggpyp Ler subtitaicd’

cycl oal kenyl al kylgy, clbﬂkéﬂi}qﬂk?ﬂ ﬁ@ckll&&cwalkﬁtb@%ﬁbswﬁte@lhaefoe aeMeyloavkyt , aryl

ScooR’ ., or - ScongeRetin tpé%yiaa%awf e = e

substityged cycl gl Kyl kkenyl or 10 substl tuted cycl oal kenyl ,
het er ocycl o qr sub§JtS|Rt uted ‘heterocycl o, cycl oal kyl al kyl or substjtuted

cycl oal kyl alRys alkyharsobsticeted IaHSWk)PVCIQ@lkxlﬁ§tlb&tﬂi‘ﬂtédl oydgdkarydepleayken |
het erocycl oal kyl s@kstbd ki db4iREhy BeRIRSYIG! R Bl uted hi¥teraRyclo,

cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or

30 substituted aryl, arylalkyl or substituted arylalkyl, R'"C=0, R'NHC=0, SO,R’,
SO,0R!, or SO,NR'R';

RS is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or
substituted cycloalkenyl, heterocyclo or substituted heterocyclo,
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted

35 cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or
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substituted aryl, arylalkyl or substituted arylalkyl, R CO R NHC=0O
SO02R, SO020R1, or SO2NR R '; 15 R6 is al kyl or substituted al kyl,

cycl oal kywoeromwubstituted cycl oal kyl, cycl oal kenyl or subEeTUSULWE6S
cycl oal kenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or
substi tuted cycbmmhm;tbawmylawl aaubstityied lakylhlkyl, CN) ¥ R, RIC=0,

cycl oal kenyl al kﬁaN het eroczéql oal kyl or substituted heterocycl oal kyI aryl
or substi tut ed PC=QurSQP L G HANR B ed aryl al kyl, CN, OH, CR' ,

R C=0O 20 S02 S02

i ndependentRI f/‘n pé‘F‘F(?"f lﬁde g"ﬁ”’é’&? gl‘z)kﬁl"rbmyt%gﬂ§% %}(e’%t%f‘f medl
al kfany: Cyf' Oﬁ|a1[idéhyp6y§blﬂﬁﬂ 6rlsh8é£11tft¥@ bpad iy, cuisdlicealyk e Bdbstttﬁteﬂulbit : tuted
cycl oal ken e St a or
Sbstititen oycrudoalaykyRerogs phribsRreltgOGE SrabiivRRy g™

cycl oalbkten%ll ?I Ié)shbstiteﬁeémydys@lkp]alldyj/,IcydbalkeﬂgdalkylmresdbttEmEdocycI oal kyl , ar yI
or substituted a Q

nitro, hydr oxyI X?#’ﬁt e 1¥1&(|y (0)'¢ {eromgr 81%&1%2{5}5%%%5}%3 ﬁéhé?oa@?%y tgﬁll ol ,
alkylthio or sublssutumdewlaary leyhppsubgtitgted, arytatkzl;d)alqath@&j nigPPR , SORL,
PQBR R, R R NC§ &\7@@ S glanﬁ@goﬁuno QUHRCBNRRR NORSthiMRISIRB0 A, o

2 B %smlm@@eu@m Cr af;%r%‘é&”w%? L B8R qepenient] y
H, al kyl or sub?%ﬁ{ogﬁ%%if\yé_L k(gm 6%5&%6 L&%N@ Kenyl, cycl oal kyl

or substituted cyc ‘oal |tute& cycloalkenyl

het erocycl CR*%F! kﬂb&% ﬁlﬁé ‘ﬁfié{tﬁf%%ﬁd ow&dsﬁait&ymmkmhm@l o@%b%ﬁ‘élﬁéd tuted

cycl oal kyal ky or substit I oal Kenyl. al k

het er ocycl oal kylaléﬁm 3, tystoatiiyl @ﬁsubét@i@teé@yelp@éwkwclo%lkwler S%B%lﬁd%/ uted aryl,
-28 WO 02/ 00617 c@%aﬁ@ﬁ&f %%ﬁ%gcl@ro)‘ ls@is'ﬁﬂted)ﬁetéﬂébﬁélb td}}'bl%dlkgfaﬂiy&bkw nitro,

gfilk&th‘ﬁ , C—OSF? E&i‘@do&i\l I@’m@ ??P‘e{é lthl%tig%ﬁé tl%‘%téﬁf%ﬂ‘ysozw

POBR R', or 802NRtRocycledlIdyIEorR@bsamﬂed?ﬁéteraCﬁﬂwkﬁ anytlepaibaéntedprl, al kyl or

substituted al kyl azl?ili Xl!leF %tg}glta}lgygﬁglg?ijw(wI@dRc% R)aNFﬁizt RR?RS,

substituted cycl 't ut’e

het Ier OICKC: oI (lzrI SN@§¢11 athI@dODEG@Sb‘@W@Wl@b%I%éP&% &Q?FOOR CBststl tlut ed
het e?gcygl oal kyi RAVHCEHL KRINELO sodm CePR $0RC. BOYPROIINIBRY | 1t o
R oY schritd Bpath Liddhegy inuii or <ebrichid o vé“n‘%g. P

directed to met hdienys cypéoaﬂigfl SARNstituted; thlobllwl,tcbreloa@p@ol,tom syftstituted
hor mone-i nduced &;#EME e cloﬂgléﬁﬁsqltﬁtwﬁét%rdé?&l b%cldaﬁ@‘lé? 1Ry

adm ni stering to-a atl ffectiye _ano W t h ant agoni st
activity in 15 h jHied %ﬂ’th?élﬁ’%U@ﬁlD gﬂ@’éf’?%‘?%"‘?m%

nore preferably
agoni st acti vi tWydl@alﬁéﬂy@élkylnmtameﬁﬂoaﬂ&l@ﬁBﬁlﬁtlmtétghételseytﬁsalkﬁyary}aﬁrf ective

arowth 21 hor nonSHHBIELETD AeRon ERHEHEE Bl CRAPH e R A 2y
embodi nent, " ef f RphiLe, AMURLD, SR, Se,ORS drSANRARBURAY
R is H, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl
or substituted cycloalkenyl, heterocyclo or substituted heterocyclo,
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted
30 cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or
substituted aryl, arylalkyl or substituted arylalkyl, CN, OH, OR!, R'C=0,
R!OC=0, R'R''NC=0, SO,R!, SO,0R!, or SO,NR'R".

Formula Ib is as follows:

35
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or concentration, which induces agonist activity in nontunor AR contai ni ng
ti ssues. 20 Such anopunts or concentrations can be determ ned routinely by

t hose of wod/omiy skill in the art, for exanple, based upowusel/19s¢dsased
assays such as-described herein or through other art-recognized neans.
SARMs of the present invention can be adénistered al one or sinultaneously
or sequentially with radiation and/or o r Yoore active agents, such as 25
chenot her apeuti ¢ agents. Exanpl ek.of cl L anti-cancer and cytotoxic
agents useful in conbinati mﬁtﬁ\t ent™&onpounds i nclude but are
not limted to: alkylating agents such as/ni'trogen mustards, alkyl

sul fonates, nitrosoureas, ethyleni ﬁTtrFavvnes; antinetabolites
such as fol ate antagoni sts, purine nal'ggues, and pyri m di ne anal ogues;
anti biotics such as ant hracycline&y bl eonycins, 30 mtomycin, dactinonycin,
and plicanycin; enzynes such as L-asparag@inase; farnesyl- protein
transferase inhibitors; 5a reductase inhibitors; inhibitors of 17(3-hydroxy
steroi d dehydrogenase type 3; hornonal ents such as gl ucocorti coi ds,
estrogens/ antiestrogens, androgens/ antiandrogens, progestins, and

i corof ubul A OB e S S s S TP R e Rien Rt R R B O

and der iSvat fov each ovcurrenaghindepenteriiiyl selkicteg: agent s such as taxanes, for

exanpl e, pagl:i . el.r -29 WO
02100617 PCi LA EP] SERBERLI b REEKAAE) sl SUCE: S48 Moup BB ORI e A F
and their anal ogrelypydiss andevhiclas optieadbesubstitiirdrpt 98¢ 0F MOES RASKIONSI ds,

epi podophyl | ot oXpR$erabl@¥aeSidroes, 4RI R SAPRIASE alklyl) RikhyIWrSubdpit@sy | - prot ei n

transferase inhibjitors; and m scell aneous nts .s as ydr oxyur ea,
procarbazi ne, ni t§ERAed! 8&%@ﬁ9?4§§%§%9¥& ‘%&?ﬂﬂ%ﬁ?%ﬁ&PB$ﬁ§F$on 5

conpl exds such asydoakylatychoaiiedyloarsobgiitated myclagittergtl eyl @gebitsutad ed/las
anti-cancer and [ ' i difiers,
grow h factors; P%%%ﬁ%a5ﬁ%ﬁ%ﬁgﬁ%ggﬁgﬁgqﬁ%ﬁ%gﬁg%ghﬁgﬁ?%ﬁg%?e 1d & conpounds
of the inventi onhatggecatlealkpleor subsdigutpd hetergchielealkyih Ch, RhOLTE: Rt ¢TR: t her apy.
Representative exa es; t he 1S gt i.- C a ot oxi ¢
agents 10 i ncl uﬁ‘ee%%ft ﬁ‘aﬁ]gcﬁ&f ﬁﬁﬁ(?%geﬁg&he}gHl%tfr%’ta[{@g}ﬁeﬁﬁ?fg‘?%ﬁhI oride,
cycl ophosphan deyp+ghlQiaghygi I NgA 1am hyggkj

carnustin, | orrusﬁRng,’ Sg{ehustl ﬁlgpzﬁgtéﬂg%%%iggiﬂﬁgq{ ﬁ?%??gé, acér%%%’zi ne,

nmet hot rpxat e, thi(pgggf)pﬂgg oﬁ(gﬁ'mmjgpﬁ(b;ne, fl udar abi ne, pentastatin,

cl adri bin, cytarabine, fluorouracil, doxorubicin hydrochloride,

daunor ubi ci /1 15 QPP NRBI eomycin sul fate, mitonycin C, 15 actinonycin D,
safraci ns, gafsy@ny,aiHser RI;nocarcins, di scodernolides, vincristine,

vi nbl asti ne, Vi @ﬁlﬁelgl ne tartrate, etoposide, etoposide phosphate,

t eni posi de, lbsa i PhXel, tanoxifen, estranustine, estranustine phosphat e
sodi um fl utgns 6B’ orNuserelin, |euprolide, pteridines, diyneses,

car or anddt | Masyr o st | BEER e endird-520 7 badt SO ok UPk do,

bet anmet hosone, genwi abj pe. | hl-prHasr AL sBmpE Ripd %)}ig_t ca and
any anal ogs or dertv FBV@?T%M@F&%@&?E%&%W&EE% theséfe{ C a@’ses
i ncl ude, but ar e RINHP=OTQRMAR?, OPrCINHRX €)P=0RA, ©5I0a1 CrANRE AFHNHL at i n,

et hopter i .t o AN AEAR QYRla of IRARLE O ool T LY LAIEERI &

substituted cycloalkenyl, heterocyclo or substituted heterocyclo or aryl or

25 substituted aryl, and J” is (CR'R”)n and n = 0-3, where Y is not a bond;
W is CR'R"—CR'R”, CR®=CR¥ , CR'R"—C=0, NR°—CR'R”, N=CR?, N=N, NR*—
NR®, S—CR'R”, SO—CR'R”, SO,—CR'R”, cycloalkyl or substituted

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or
substituted heterocyclo, or aryl or substituted aryl, wherein when W is not

-26-



25 fluorouracil, 6-nmercaptopurine, gentitabine, cytosine arabinoside,
podophyl | ot oxi n or podophyl | ot oxi n derivatives such as etoposi de,

et oposi dav@hpephat e or teni poside, nel phal an, vinbl asti NRCTVRMCMbES | ne,

| eur osi di ne, vindesine and | eurosine. Exanples of anticancer, and other

cyt ot oxi ¢ agent sNRieIIRIR? 1 ¥reCRY IN=aNi MR'—NRS 0 ShiCRIRE , 86r-CRIRw&9,as found in
German Patent No. 4138042.8; WO 97/19086, WO 30 98/22461, WD 98/25929, WO
98/ 38192, WO 99/ OR'R/4 or weerwoyde ppaybstiptgbiiaaseyrlo, Hsnob rysgzs), WS-8/ 07692,

06154319, Wo 00/ Ras 1T b e kI ges s ) B GR00IBES cye i n
dependent ki naseNHNRHPNRINE, eisN=Npund in WO 99/ 24416 (see also U.S. Patent

No. 6, 040, 331y itRERAIRYID | 'R B B ASEalk &ty RiyeRafkyRSr found in WO
97/ 30992 aﬁ%‘ %/S\é{’gdg%%g%ééhand ag%h?lgéé}fjggreégﬁggoae e g&i be greneri cally

and speci fi cal | ysybstigyted cyploalit, Creloalkenyl Cyc ¥hds of which U.S.
EfétT ?Bts Oi;igggg;nﬁ&@ﬁbleﬁééﬂﬁﬁtdg@ﬁbmwﬁl Bét¥rodifoaTRAy g ldicd or SEbsWRER/ 00617 )
i i ut . not ted taq, t 0 sent invention
Cueh 59 AR moqul S Ryt SrtabaRtued A, Arvken HERGHS bl FERoglb:
sur gi cal cast r at (eog), haapagyl)alr lsybstitutedbetetocpad Kept sufstittéaidetdroaryhehalo,
conbi nati ons of the present invention can a rmul at ed or_co- 5
ir

| sp .be fo
adm ni SKGr ed wi ¢ FNRIGE-OnBIGPRRIRNATEhHOCREY » 51160, BAPEEbaR . ofF T2 he
particul ar usef glogss O RRAENRREEri ng therapi es associated with the
aforenmenti oned condi tions. For exanple, the conpounds of the invention may
be fornmul at 8418t Eﬂg‘gﬁ’t‘@t%eé ﬂﬁ%gﬁf@n Lysusti gﬁ‘?@ﬂs‘?ﬁ"i‘iﬁ‘ﬁf}’;o&nd gastric
irritation, suchgsastiantd gritaligs, cyalodikenylandubdtifuteditydivadkenyi,ni cs. 10 SARMs
of the present inpvention,.for I [ i ARMs by
the methods disc Stgﬁocﬁyﬁg?%?’l(r)\o,r Sﬁﬁﬁ%ﬁe@igt%gg @\8/5;&%3%?%%}(/1@ ﬁggt?sgi?lftff?c an be
fornul at®ed as | i quilabyl, lsynydoasyistiuted/alipey], apbpenbstivisd eryldidrasyshes,
tablets, capsul eﬁeé.g.aﬁgello %ﬁbstﬁuﬂg? ﬂteeﬁfbcga%eg, T(sjﬁl%ﬁtd%d het 8RS 12hALY,

conprise a suspe on or sol ution e ctonpound 1 n a suitableé’ liquid

carrier(s), for ERIDE=CERIERO| RRANGED, HOCRER 'S mitks, ROOCH PRI US

sol vent such as pol h e el , oils or water, with a suspendi ng
agent, preservat %gﬁéugbg_{.toéﬂg tting agent, flavoring or coloring
agent. Al t ¢rRatJo%e! (CR'R7 Jni Mel, WREONPUCR'ROR, SANRAERIR Bp2GRere 00132
reconstitutable powder. °‘For éxanple, a powder containing active conpound,

tsus Fendmg &Jjent R"S‘alﬂ@éabﬁgn@pénc&nﬂﬁ\l’ﬁeﬂ{g'h&fz soubaﬂftutbﬂ aﬂlgd,]gnystdaﬂm eﬂv\dw‘ th water
o forma suspension. a rup can be repared .from er

cont ai ni ng acti vé“li(’)ﬁji’gﬁ?tgaF%%?a?%gu‘gyfgqu(eﬁ%méugﬂg@?g ﬁ%?l‘?alg\eny d%g%%‘fytc}oon in
the formof a tabkstbstianedetgroemdo,esclosikpplkyhyr substitatddecyploatyalkslyt i cal
carrier(s), such i rq i osi tions.
Exanpl es of sucﬁ%@%@?@ﬁeél@hgglsﬁ%eﬁuntgggg%%%%@%@?b%%%ﬁ%éc ,Q)F_gct ose,
sucrose, ni crocr yybstitpted beterosygloalkylearyhasubstigtedaryl gylalkyd op pubstituted

pol yvi ngkpyrrol i c&gﬂg}kﬁl"he tabl et can also be 25 provided with a color film
coating, or calor 1ncluded as rt of the carrier(s). gg addi.tion, active
conpound cark H&2 ir?ﬁﬁugftgﬂteaﬁ“&ﬂ&éfﬂp?w g g}tgtggéyéggl eCSFCg?arlrlfeé’gpgr t abl et
conpri sing a hydrsopdtithied coelodiahyt fietdoo aycloadrisuibistitéied hetprsy¢loon in the form
of a capsule ca f I N I ARsHLAtdoN

pr ocedures, Suchnc@fg)a@@%iﬂﬁ)é?sugrsg{uf%ﬁ 0 ag?ﬁlf@el’ %S%g%%gﬁgﬁggexc%@ggts
into a hard gel atdynloslyesylpkkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or

30 substituted aryl, arylalkyl or substituted arylalkyl;

R? and R* are each independently H, alkyl or substituted alkyl, cycloalkyl or
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo
or substituted heterocyclo, cycloalkylalkyl or substituted cycloalkylalkyl,
cycloalkenylalkyl or substituted cycloalkenylalkyl, heterocycloalkyl or

35 substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted
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30 O her exanples of capsule preparation include, for exanple, filling a
hard gelatin capsule with a sem-solid matrix of active conpound and hi gh
nol ecul awow/gist7 pol yet hyl ene glycol; or filling a soft Belasomosespsul e

with a soluti on of und | yet hyl col suspensi on
in edible oil, a@%’; f‘bqﬁ\fg&&a”‘y}?ﬁlﬁgﬁpﬁ ?:‘lkg’é% @8 Gnut oi | .
SARrI\m/BdOf OIt he‘l preﬁmty, ammNRiw thiof, am(}&mtd@rsubﬂﬂm&arkslthmenu fied by theb
nmet hods di 0 re e [ven parent can be
et hods. O Sl 8RR B S S PG ek

admi ni strati on, suxubst&ated@&clvﬂcﬁzﬂﬂlﬁmerﬁcsmﬂ' bmﬁbﬂﬂtﬂx@é%terdcmclq, nt ramuscul ar
or intravenous a i I t | ar
adm ni s{%\r/ ation W%&ﬁ@lélﬁl Oql%bg%itl!sl1:¥:£?n éﬂ)alﬁﬁgﬁ% %‘%1881(&%&111(@ clgr\%lelbélﬁrfi%trggdl ent
in an oil, for @Y@&@ﬁﬂk@}'@ﬂ@’é’m@r@wdwk}é €% ali@tl’@lltqd heterogysiaaditylcd@Isi t i on

for intravenous sRuld Sir%laﬁx'ypdﬂldﬂﬁdr|sul9§ﬁ'ﬁﬁéd§®1aﬁcﬁt1@rd=lcﬁR‘N‘H@ftbc agqueous
sol ution containing, for exa , active i ngredl ent, ‘dextrose, sodium

chloride, a co-sSOy@ERY, or S@ENEB&{I;rpI e polyethylene glycol and, optl onal ly, a

chel ati ng a gmt for i am.n t C.,aci

ant i - oxi-dan s u nat he
T R S R A e

sol uti o0 can’ be substiateddryickdlkanyl, héterocyelo on stlistimtalchetanpeyela sui tabl e

sol vent j ust prl & on,

for exanple, corrpou agkﬁglggntl P %Iéht% Cyé%ﬂ@ B®l %%dwﬂﬁe ! §§f(}{’rssc .

herein, which arevdealk waékwwrawc‘é‘aﬁ%mogﬁw i et@aw%@aksdrwl%ned as

Supposi tori es. Asﬁﬁéﬁhﬁ&iarg B?q)ﬂkﬁlclfr)éuﬁﬁitﬁf@dl adyl 9161 VR 1d=C IBTERE 40, SORIPri se

active ingredient with a i ng and/or lubricating agent such as a gelatin
or cocoa but t er SOOBL, e SOLBR/Rigl ti ng vegetabl e or synthetic wax or fat. 15

SARME t hge | d SARME
by the 1est niil RN sUBiRRL e, boMEATR s FATPAMMRG Sl 5
admi ni stration, Sekstitited ¢3@mil¢eay1ehetemb'clepaﬁlphsétutqishqwraﬁss@w mal

conposi tions. Sugh; 1591@:19&?1 broéﬁﬁsuthi%ﬁ|c96i6a1k§rﬁﬂcy?>€>§818hlﬁenﬁallk§l3& Sustitafeli ve
conpound reservoir aI %@%ag Ilnel? q:fgh onta Eﬂhes ve. 20 The
typi cal daily doS¥clgglk f‘@#ﬁa}ﬁ tergc ki om gutsgittebheteropy s ?%1 fAYheT  SARM

t he i ndi vi dual neﬁmltutémﬁyt; andalkylosr substiveted anddlier, @NGOH) ©OR'9RI@=0f

adm ni stratlon | ary su tabl e doses are,in the general range of from
0.001 t#4010 ny/ M%@@%R S&zOﬁw@rrSQzN&Bm per day. The fol [ owing

nonl i m ting_exappl.es ar the ent
i nventi on. ngﬁtﬂgEE ’fgn‘i_&%ﬁﬁ gfa l‘fyﬂéﬁlf) g@ﬁugﬁtﬁf\? ion 30
Exenpl ary SARMS @fkehﬂ?c@’l@ﬁl@_,ﬂfor bﬁb&ﬁﬂitbd)éyowaﬂ(ﬂ,&gbmh&dnylrb{ﬁabétﬁltéd The

cbeol e o QUL gl Ol Bk LA EIRIT S0 BB e o0 P

[ 3aR- (3aa, 4p, 70, Zalstiutdd fyoteaditalkpl, dy¢l@alkenylalkyl or substituted
hydr oxy?g hyl)-7- E?{:l?%ﬂ?(eﬂylﬁk%' Héi@ro%%fcﬁoﬁﬁﬁ)@f sgﬁé'tl'hﬁﬁd H&Qﬂocgél&ﬂ'%lllargl or

napht hal enecar bo e’ s_desl erein as having an 'k nfiguration
and 35 conpound Substituted aryl, arylal 1 or substituted arylalkyl, halo, CN, OR’,

[ 3aS-(3aa, 4(3, 7( 3%_ fb%)rianﬂné Rydrak & afn?nd) NHRANEERY NORY, Iﬂlﬁblhylkyﬂthﬁ)
di oxo-4, 7 epoxy- 281,501 hdphy 2ol It RERIRAERAGRCLR UK e, des' onat ed
PO,R'RY, R'R'NC=0, C=0SR!, SO,R}, SO,0R’, or SO,NR'R",, or wherein
30 A, or A, contains a group R’ and W contains a group R’, said R7 groups of A,
or A, and W together form a heterocyclic ring;

R®and R¥ are each independently H, alkyl or substituted alkyl, alkenyl or substituted
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or

35 substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl,
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl,
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having an "S" configuration. Enantionerically pure products derived from

[ 3aR -32 WD 02/00617 PCT/ US01/ 19665 (3 aa,4(3,7

(3, 7aa] - AvQ @@y dr o- 4- (2- hydr oxyet hyl ) - 7- net hyl - 1, 3- di oXBPEWB01E19665Y -

2H i soi ndol - 2-yl ] - 1- napht hal enecarbonitrile are designated herein,as having
an "R confi gureaylalssl erribetitatediasylabiyl, @i, paleu €3, SR duraing, NER WA R s om

conpound [3aS (NER %ﬁ%ﬂltﬁl((gbszlbstltuted alkylthio, C=OSR}, RIOC=O, R'C=0,

aa) ] - 4- [ Cct ahydr o-4-’( 2~ hydr oxyet hyl) - 7-net Ryl - 1, 32di oxo- 4, 7- epoxy- 5

2H- i soi ndol - 2- yIR'NHCaP/R RINCre0 28 OOR 't 8+08, @@RddyDgﬁRtGﬂSQN&llhl ;as havi ng
an "S" configuration. For sinplicity in nonenclature, conmpound [3aS-(3

aa, 4(3,51 7(3 7aa§‘)i]- 4- [Oct ahydr o- 5- hydr oxy- 7- (2- hydr oxyet hyl ) - 4- net hyl - |

, 3- di oxgs 4 afRe" s ehth &ﬂe&tg?fxyélk#%r@a%%@a SIRSEANRAY] & rrshtﬁlmtéd

deS| ghat ed erel n as VI n ration and conpound

[ 3aR- ( 3aa, 4( 3, 518kényB cyelapdkyhof mbs@mpqdrwcbalkyb cpgaliterng or substltuted
(2-hydroxyet hyl )s a/%ro[é}i{ehy hétg ?bl@a@ sdbszmﬁ@@ﬁétex%b(%dlé %y@%lky?aqm]or 1-

napht hal enecar bo herei n

confi gurati on. %b&tﬂﬂlteér?éfﬁlloé]éfb’l ueYelqst %@farew g‘%‘q%?om [3
aS- (3aa, 4( 3, 5(3, & ﬂé@};ﬂaﬂéﬁ He%b@ghﬂldiﬂl@rl or sibgdfu@dyheferocycloalkyl, aryl or

i g(z)l E)(;o 00>2<y$]t ]hyll “r‘?étbﬂferqa%%ln@é'%lbgrﬂrﬂl ﬁtlgutgq %‘%g&i@léﬁgt QB B REL havi ng an

"S' 15 confi gur agigr-@gnRneRent SEERT S@,b)' R¥k®,Rraguct s derived from [3aR
(3 aa, 4(3,5 (3,7

1, 7aa) ] 4 [ The pieyait inventhgmiisdiuther-direcied do meihodn of ysing FARMs toginkgbit the
di oxo- %%f h S hérafiinBdRtucéd Yrhor: mﬁhbﬁ@iﬁa@ﬁ%ﬁ@m édh' Beetrs'afea tgesi gnat ed

h R’ f E
dg; |ei, gdafs r Oﬁﬁ?r[l@éq%gnn(ggag p@%lgl’ﬂ: ne %’;[nlfeo a?mounrt]% ELIS% 31 ar%a onist a {vcl)tcyifl{ﬁt S

(2 g 7( 3, 5a) horndné<ibduackl (umdrs Bhdwbd hylivth i Jdremefeydtdy hgddisaplivtyhd dthet ahydr o

5- hydr oxy- 4- %@W¥Aﬁ cf?n&amm tlﬁsufs Bg “efﬁéﬁvlesagllohl olmﬁ m?a]nt 5 ?lPom% | 'uor onret hyl
)- benzonit ponosniafrtwndﬁﬁﬁgﬂdﬂtth@t lh@:bés ﬂleﬁowfrhgnaoﬂﬂndu@ﬁﬂﬁugm ggllsdn and

enanti oner | ?ﬁ:lﬂ 1entp Péf@x%t?&ﬁb&ﬁﬁieﬁ@ deﬁ'écﬁ% amount” also refers to an amount
[ 3aS- (3aa, 4(3 aa)

13 rt(a math 21 met hyl silyl]
oxy] et hyl ] o€% swaméa @nh‘y % ‘weﬁ%%%% &tl‘ét‘/dflé%’f“ A@%B&%} ining tss
ﬁH' soi pglol saclyhlho&rté ]Ic)fctcfnlcaﬁfamiﬁ*s %ﬁ bé:@wmﬂnédrmhenay Bydﬁsb@ﬁaﬂdﬁ(hrjfladﬂﬁi n as
avi ng an onfi qurat i e ed to
det er mi ne tlﬁléﬂjf ﬁoﬁ ﬁglt glﬁats Hpo??erlres 0 qua{legs&gfgé 3&2 LCVB =
YMC S5 ODS Mumomaﬁk’&@omz@lmmmg with 10- 90% MeOH H20 over 4 minutes
containing 0.1 %ghiAyg ff file) \x?%s@nt 1ﬁ9éﬂt%09rchﬂ9e Q&m%?s@er@@hloh@orm%a&u@s

0

col um, 4.6x50 mn t| ng over m nut es
contai ni ng Of E%“EW&IIXH@FIP@ e?éﬁoaan Oﬁﬂ}"‘fr?rrinoﬁ?é‘ﬁil‘(?ﬁgqqg %20 nm The

ngt ecul aﬁdrr%ﬁ&n@dheﬂa @tﬁ(}{ﬁﬁ@t@ﬂﬂﬁanh ples ﬁtblasﬁesﬁbhv\%-cgncdﬂaﬂd l;ytptcﬁw dt}slg\ggg e
et erm ne e
TABLE 1 Cnp ué‘ftli;@&’t ﬁ'ﬁ Péﬁfgcﬁmﬁ%dsfg(éugé %g{lﬂ%e ngﬁ%lyeﬁl(\%l ecul ar of

Ex. Mass i alkylaRyg-agents su]ch b tifrogeN thiGtarid ehok sWfmates ezitresdugeas,
ethylenimines, and triazenes; antimetabolites such as folate antagonists, purine

analogues, and pyrimidine analogues; antibiotics such as anthracyclines, bleomycins,

30 mitomyecin, dactinomycin, and plicamycin; enzymes such as L-asparaginase; farnesyl-
protein transferase inhibitors; 5a reductase inhibitors; inhibitors of 173-hydroxy
steroid dehydrogenase type 3; hormonal agents such as glucocorticoids, estrogens/
antiestrogens, androgens/ antiandrogens, progestins, and luteinizing hormone-
releasing hormone antagonists, octreotide acetate; microtubule-disruptor agents, such

35  as ecteinascidins or their analogs and derivatives; microtubule-stabilizing agents such
as taxanes, for example, paclitaxel (Taxol®), docetaxel (Taxotere®), and their
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O acid, 2- Atrop Isoners HH [(3a(x,4(3,7(3,7aa)-2-(4- 547.26 [hg+Na]+
cyano-1 napht hal enyl ) octahydro -7-nethyl -1, 3-di oxo- 4, 7- epoxy-4Hi soi ndol
4-y] et hylwest/@w17 F 4- uoro enzoic acid, 3.64 & J 2-[(3a(RCHESY17198457aa) - 2-

1 et Sk PHBRER B PRI AR B Ry el

(3aa, 4( 3, 5( Brod(&s, kaah) as’vinc MkhldidsdepipddopByNotbxils,adhtanes;fand topiosomerase
ety o ( Ao by PR ot Lnt Y bt B G adonss el ) 1 o
E.C424&I 335\ hpdroxyurens prqgcaﬂoasir(eaaétpf@a,hm&nwabmel@m?laﬁm aberdingtian [ 2- ( 4-
-7-met hy%l- ~2-c ?IHH%%%?%M? ﬁ&g@%ﬁfhﬁ&%’eﬁ@a@ﬂ%ﬁé ?{TI\/EPN%(??1 s%%&éfil?{_l trI(il-fmlCgroel"nrclidoI e
1,3 (2H) - di 6Wetoxicxesniscuclypshivlegjcal Bsponsgnmdyzers, eroyth fpoirs-gnmune

anht hal eny s B e o e B T blso be

xy] et hyl ] -4?%%669’9#1&“@1%@%#%(‘@91,%fa@éH)- -34 WD 02/ 00617 PCT/ USOL/ 19665

Representative examples of these classes of anti-cancer and cytotoxic agents

10  include but are not limited to mechlorethamine hydrochloride, cyclophosphamide,
chlorambucil, melphalan, ifosfamide, busulfan, carmustin, lomustine, semustine,
streptozocin, thiotepa, dacarbazine, methotrexate, thioguanine, mercaptopurine,
fludarabine, pentastatin, cladribin, cytarabine, fluorouracil, doxorubicin
hydrochloride, daunorubicin, idarubicin, bleomycin sulfate, mitomycin C,

15  actinomycin D, safracins, saframycins, quinocarcins, discodermolides, vincristine,
vinblastine, vinorelbine tartrate, etoposide, etoposide phosphate, teniposide,
paclitaxel, tamoxifen, estramustine, estramustine phosphate sodium, flutamide,
buserelin, leuprolide, pteridines, diyneses, levamisole, aflacon, interferon,
interleukins, aldesleukin, filgrastim, sargramostim, rituximab, BCG, tretinoin,

20  irinotecan hydrochloride, betamethosdne, gemcitabine hydrochloride, altretamine, and
topoteca and any analogs or derivatives thereof.

Preferred member of these classes include, but are not limited to, paclitaxel,
cisplatin, carboplatin, doxorubicin, carminomycin, daunorubicin, aminopterin,
methotrexate, methopterin, mitomycin C, ecteinascidin 743, or porfiromycin, 5-

25 fluorouracil, 6-mercaptopurine, gemcitabine, cytosine arabinoside, podophyllotoxin or
podophyllotoxin derivatives such as etoposide, etoposide phosphate or teniposide,
melphalan, vinblastine, vincristine, leurosidine, vindesine and leurosine.

Examples of anticancer and other cytotoxic agents include the following:
epothilone derivatives as found in German Patent No. 4138042.8; WO 97/19086, WO

30  98/22461, WO 98/25929, WO 98/38192, WO 99/01124, WO 99/02224, WO
99/02514, WO 99/03848, WO 99/07692, WO 99/27890, WO 99/28324, WO
99/43653, WO 99/54330, WO 99/54318, WO 99/54319, WO 99/65913, WO
99/67252, WO 99/67253 and WO 00/00485; cyclin dependent kinase inhibitors as
found in WO 99/24416 (see also U.S. Patent No. 6,040,321); and prenyl-protein

35 transferase inhibitors as found in WO 97/30992 and WO 98/54966; and agents such
as those described generically and specifically in U.S. Patent No. 6,011,029 (the
compounds of which U.S. Patent can be employed together with any NHR modulators
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|l one. J (3aa, 4p, 7p, 7aa)- 3.48 NO2 Hexahydro-4-nethyl-2- LC6 02 s | \ /
Atrop Isomers N (4-nitro-1- H naphthalenyl)-7-[2-(4- 540.17 H

ni t rophemvosyd/etshyl ] - [ MENa] + 4, 7- epoxy-| H i soi ndol e- 1, 3PCPHpo1div9e6se. J
(3aa, 413,7(3,7a(x)-4-[2- 3.48 & 3.61 02N F (4- LC 7 1 N\ /

FI uor ophendinclwetitgy bjihnatt linited ©pthessof mesentidventin dndh 3&-Add mpdulagors 4R . 46 H

553 cor, ottt RTHER SRR, &y PR LR [ 0T 4
(4-ni tro-| -trepoBent@f cander). napht hal enyl ) -1, 3- [ MrH + di oxo- 4, 7- epoxy- 4H
| Ot ahyqy o- 4. et Ryl g e oS Ui €uentiny ik LRl e e e T ) pherio
xy] et hy[q - 4admigistsed withiotles theienense ?/$‘]I‘152tlz‘at(atr? Fele‘i}g‘[} P y .&@o ny |) 'Ito r ?Ing.
J N (3aa, 4(Rfiflhes Tdadmiridteringth8dpids dssOciawdaeti thx wiathyhtlond cdaditidhs. 10
cyano-1- At fo exLlrSrl?){L? e co?nplz)"ﬁlngsa gftﬁng fanlvgrwclr? 1?153)/( %Q ¥oq’1rnulated with agents to

prevent nausea, hypersensitivity and gastric irritation, such as antiemetics, and H; and

H, antihistaminics.

10 SARMSs of the present invention, for example, compounds identified as
SARMs by the methods disclosed herein, which are active when given orally can be
formulated as liquids, for example, syrups, suspensions or emulsions, tablets, capsules
and lozenges. A liquid composition will generally comprise a suspension or solution
of the compound in a suitable liquid carrier(s), for example, ethanol, glycerin,

15  sorbitol, non-aqueous solvent such as polyethylene glycol, oils or water, with a
suspending agent, preservative, surfactant, wetting agent, flavoring or coloring agent.
Alternatively, a liquid formulation can be prepared from a reconstitutable powder.

For example, a powder containing active compound, suspending agent, sucrose and a
sweetener can be reconstituted with water to form a suspension; and a syrup can be

20  prepared from a powder containing active ingredient, sucrose and a sweetener. A
composition in the form of a tablet can be prepared using any suitable pharmaceutical

* carrier(s), such as those routinely used for preparing solid compositions. Examples of
such carriers include magnesium stearate, starch, lactose, sucrose, microcrystalline
cellulose, and binders, for example, polyvinylpyrrolidone. The tablet can also be

25  provided with a color film coating, or color included as part of the carrier(s). In
addition, active compound can be formulated in a controlled release dosage form as a
tablet comprising a hydrophilic or hydrophobic matrix. A composition in the form of
a capsule can be prepared, for example, using routine encapsulation procedures, such
as by incorporation of active compound and excipients into a hard gelatin capsule.

30  Other examples of capsule preparation include, for example, filling a hard gelatin
capsule with a semi-solid matrix of active compound and high molecular weight
polyethylene glycol; or filling a soft gelatin capsule with a solution of active
compound in polyethylene glycol or a suspension in edible oil, for example liquid
paraffin or fractionated coconut oil.

35 SARMs of the present invention, for example, compounds identified by the
methods disclosed herein, which are active when given parenterally, can be
formulated, for example, for any suitable mode of parenteral administration, such as
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o-7-nmet hyl -4, 7-epoxy- 1 Hisoindole-1,3 (2H) - dione. -35 WO 02/00617
PCT/ USOL/ 19665 N (3aa, 4(3,7(3,7aa)-4- 3.79 & 3.92 2r

[ Oct ahydvee dz/emsthyl -7- LC 11 1 O [2-[(7-methyl -1, 2- AtropPC’B/USCBlV19665FI H
benzi soxazol - 3- yl)oxy]ethyl]-1, 3- dioxo-4, 7-epaoxy-2H i sqi ndol -2-yl]-1-
napht hal endeninemuseulateor infaveaaus apmnipiration o4 typicd] compesitign @rmtw N

[2-(1, 2-Be %ﬁs%ﬁma&hnﬁstrdﬁ@n%%lllco Bsd'h Qa@ph@éids%ﬂ mﬁtﬁﬁydﬁa@uve%gﬁﬂldnsmmr s

HH 7- et hyl - ]g di oxo EH—I soi,ndo| -

napht hal eneaé’eﬁl &% qxampéearawfg%arms@ne/@l? sypicat 510 Posﬂozlff’{@tr@ﬁ?wa 1,2- LC

%3 N E:I | btlerb??flngﬁfsazmn will é‘érﬁ@ﬁsdasmmé ssotdmcbhqde))wsdlﬁidnydohmlﬁgyfdf 0- 528.0
met ylg |

2H— dal
napht hal enemg Pt q@gledﬁnt, éh%l 3‘(%5‘517’361 0'%%\’%1)[#8 T gragnple
[ Occit ah?/dg 0- golyathylghe g’Lycdzl(and;Ldptm)lllj[',a dhelating agent 1ok exmme | som;lr_| s OF N2
i ndazo
| soi ndol - éﬁ? %dl%h)n%ﬁ]a?e{r‘%g adr%lo%flta%wdﬁdan gfbf’é‘:%(rﬂﬂ% (q g@%’% -4-12- J NC
( Benzoyl oxyl)ﬂétahl)ﬂﬂ]phﬂe Algerngtively, (e soluting-dan bAthQ%e jrigshandghen reconStl ted

with a suitable solvent just prior to administration.

10 SARMs of the present invention, for example, compounds identified as
SARMs by the methods disclosed herein, which are active on rectal administration,
can be formulated as suppositories. A typical suppository formulation will generally
comprise active ingredient with a binding and/or lubricating agent such as a gelatin or
cocoa butter or other low melting vegetable or synthetic wax or fat.

15 SARMs of the present invention, for example, compounds identified as
SARMs by the methods disclosed herein, which are active on topical administration,
can be formulated, for example, as transdermal compositions. Such compositions
include, for example, a backing, active compound reservoir, a control membrane, liner
and contact adhesive.

20 The typical daily dose of SARM varies according to the activity of the
SARM, the individual needs, the condition to be treated and the route of
administration. Exemplary suitable doses are in the general range of from 0.001 to 10
mg/kg bodyweight of the recipient per day.

The following nonlimiting examples are provided to further illustrate the
25  present invention.

EXAMPLES

Example 1: Exemplary SARMs of the present invention

30 Exemplary SARMS of the present invention are depicted in Table 1.
The absolute configuration for the following compounds was not determined. For
simplicity in nomenclature, compound [3aR-(3aa,4f,7B,7a0)}-4-[Octahydro-4-(2-
hydroxyethyl)-7-methyl-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-
naphthalenecarbonitrile is designated herein as having an “R” configuration and

35 compound [3aS-(3ac,4P,7B,7ax)]-4-[Octahydro-4-(2-hydroxyethyl)-7-methyl-1,3-
dioxo-4,7-epoxy-2H-isoindol-2-y1]-1-naphthalenecarbonitrile is designated herein as
having an “S” configuration. Enantiomerically pure products derived from [3aR-
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| r napht hal enyl ) hexahydr H H o-7-nethyl -4, 7-epoxy- 1 Hisoindole-1,3 (2H)-
di one. -36 WD 02/00617 PCT/ USO1/ 19665 02 (3aa,4[i,7(3,7a(x)-2-(4- 3.52 &
3.67 , Jvyanwel? napht hal enyl)- LC 16 N 4-[2-[(4- Atrop PEDUSIEI9665

ni trobenzoyl)oxy] ethyl] O hexahydro-7-methyl- H H 4,7-epoxy-I|H

IL Sc‘; OIl gd& I ?;1 Y34t 2B‘D7B %?Me[()lctalgﬂﬂ) @(Q—Qy@ro&SI?]tﬁ?ll)-Z}meﬂlyQ} B {Bawn-4[Zpdky- 7aa) - 2-
o S0 t t @ ,,

-5 nee oy 4 S A A S i

(3aa, 4(3, 7(o3nﬁgﬁ>r)atlén En4d er&nﬁEm\énceﬂly[pl(re pﬁch@deﬁvékar&@ym!pomhrb[ﬂaSy) et hyI ] -

492.16 Fi J | oct ahydr o- M+H di oxo- 4, 7- epoxy- 2H
i soi ndol - 2-@aq.4p 7Bn Hd0e E‘?erptfo@ by rpayethylBZmqiizd( i3 4(0307"(@*39%25935'] n, o

3 iy A EAON U By tng s 1.3
2 al[og:thglh ; S'ri‘é‘éﬁﬁgﬁﬁhbﬁl Fer sm{pﬁaﬂ& {n3@mndcBie Scogihd [RS/Gan,4B0p,7B,7ax)]-
[Octahyd(ro 5-hydroxy—7 -(2-hydroxyethyl)-4-methyl-1,3-dioxo-4,7-epoxy-2H-
isoindol-2-yl]-1-naphthalenecarbonitrile is designated herein as having an “S”
configuration and compound [3aR-(3ac.,4B,58,7B,7ac))-4-[Octahydro-5-hydroxy-7-

10  (2-hydroxyethyl)-4-methyl-1,3-dioxo-4,7-epoxy-2H-isoindol-2-y1}-1~
naphthalenecarbonitrile is designated herein as having an “R” configuration.
Enantiomerically pure products derived from [3aS-(3ac.,4p,5B,7B,7ac)]-4-
[Octahydro-5-hydroxy-7-(2-hydroxyethyl)-4-methyl-1,3-dioxo-4,7-epoxy-2H-
isoindol-2-y1]-1-naphthalenecarbonitrile are designated herein as having an “S”

15  configuration and enantiomerically pure products derived from [3aR-
(3a0,4B,5B,7B,7ac)}-4-[Octahydro-5-hydroxy-7-(2-hydroxyethyl)-4-methyl-1,3-
dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-naphthalenecarbonitrile are designated herein as
having an “R” configuration. Enantiomerically pure products derived from [3aR-
(3a0.,4B,5PB,78,7ac)]-4-[7-[2-[[(1,1-Dimethylethyl)dimethylsilyl JoxyJethylJoctahydro-

20  5-hydroxy-4-methyl-1,3-dioxo-4,7-epoxy-2H-isoindol-2-y1]-2-(trifluoromethyl)-
benzonitrile are designated herein as having a “R” configuration and enantiomerically
pure products derived from [3aS-(3a0.,4B,5pB,7B,7ac)]-4-[7-[2-[[(1,1-Dimethyl-
ethyl)dimethylsilyl] oxy]ethyl]octahydro-5-hydroxy-4-methyl-1,3-dioxo-4,7-epoxy-
2H-isoindol-2-y1]-2-(trifluoromethyl)benzonitrile are designated herein as having an

25  “S” configuration.

The chromatography techniques used to determine the compound retention
times of Table 1 are as follows: LCMS = YMC S5 ODS column, 4.6x50 mm eluting
with 10-90% MeOH/H20 over 4 minutes containing 0.1% TFA; 4 mL/min,
monitoring at 220 nm; LC = YMC S5 ODS column, 4.6x50 mm eluting with 10-90%

30 MeOH/H20 over 4 minutes containing 0.2% phosphoric acid; 4 mL/min, monitoring
at 220 nm. The molecular mass of the compounds listed in Table 1, where provided,
were determined by MS(ES) by the formula m/z.
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N N OCH3 net hoxyphenoxy)ethyl] 20 483.65 -7-nethyl-1, 3-dioxo- O

4, 7- epoxy-2H-i soi ndol - [ MtH] + 2-yl]-1- napht hal enecarbonitrile. 3.80 -T n-,

o0 N [3amw@8aencd] 3, 7(3,7aa)] 4-[4-[2-(4- LC NC -e-\ N PCT/US01/19665

Cyanophenoxy) et hyl Joc 21 tahydro-7-nmethyl-1,3- 0 " 1-f"' di oxo-4, 7- epoxy-2H
n

i soi ndol - 2-yl ] - 1" napht hal enecar boni t FARLE 1F3 [ 3aR- (3aa, 4[ 3, 7[ 3, 7aa)] - 3. 93

1 7" 4-] t@ﬁﬁy ro-—4-met Phaurt C F3 1 3T dT OXGmpoumtr { 4- | #&tchtiddWime | Proc.
(trifluororethyll)pheno HH o xy]Jethyl]14,7-eraxy 2H i $QRaabiecaray!|lof Bx.
(trifluoromnethyl|)benzon itrile, faster eluting antipode. M-§7 WD 02/ Q0617
PCT/ USOL/ 19665 [|3aK- 3.07 2p, 29 o N (Baa, 4(3,5(3,7(3,7aa] Y% LC| N Nlof f
[ 7-[2- (4 23 H Cyjlanophenpxy) et hyl[Joc 494.09 @R}-&- H t aly &SI drloxA 4-
[ MtH +  mat hyl - INc\r | 0xo- A;,'?/J’i-@o yM&llfé‘xklb%QJeﬁlethahé 2 yl]1g-
napht hal engcar bani tr Q. 3 5 p|] 29 \N.OH O Atrop Isomers
(3aa, 4(3, 5(|3, 7( 3, 7aa] -4;&%5%] O\ [7-12- (4 ZHEnl or ophengyyyeet hyll o 503. 08
o | f H ctdahydrag-5-hydPoxy+4- [ MEH  net{idud.4f7f37ac?-@x 0- 4, NG
epoxy- 2H-i soi ndol -2 yl']-1- naphthal ene¢ arb ggititil e. |Pa- 3 o5 p, g |\ \
| (3aa, 4(3,5[ 3, 7p, 7aa] -4- LC naphthalenyl)octahydro
-7-methyl-1,3-dioxo-
4,7-epoxy-4H-isoindol-
4-ylethyl ester.
2 4-Fluorobenzoic acid, 3.64 &3.77 21,23
2-[(3a0,4B,7B,Taci)-2- LC
(4- c}', ano-1- Atrop Isomers
naphthalenyl)octahydro 499.8
-7-methyl-1,3-dioxo- [M+Na]”
4,7-epoxy-4H-isoindol-
4-y]ethyl ester.
(3a0,4B,5B,7B,7ac)-7- 3.53 2k
[2-(- LC
3 Fluorophenoxy)ethyllh 505.2
exahydro-5-hydroxy-4- [M-HF
methyl-2-(4-nitro-1-
naphthalenyl)-4,7-
epoxy-1H-isoindole-
1,3(2H)-dione.
(3a0,4P,7PB,7a0)- 342 & 3.55 21, 2
Hexahydro-4-[2-(4- LC
4 methoxyphenoxy)ethyl] Atrop Isomers
-7-methyl-2-(4-nitro-1- 503.21
naphthalenyl)-4,7- [M+Na]"
epoxy-1H-isoindole-
1,3(2H)-dione.
(3a0.,4B,7B,7a0)- 381 &£3.93 21, 2
Hexahydro-4-methyl-2- LC
5 (4-niitro-1- Atrop Isomers
naphthalenyl)-7-[2-[4- 563.12
(trifluoromethyl)pheno [M:+Na]"
xylethyl]-4,7-epoxy-
1H-isoindole-1,3(2H)-
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25 NC Ac etyl phero eno N off (4 xy)ethyl]o 511.13 o =~ -
ct ahydr o- 5- hydr oxy- 4-

[ MeH] +

methyl- | , 3 -diox o-4,

""H
7-

epoxy- 2HWQ@or/ewol - 2- yl]-i naphthal enecarbonitrile. LSaRPCB/US&/QmS 29 \
/| (3aa, 4p, 5(3,7(3,7aal-4- ICNC O\ OHCN[7-[2-(3 26
Cyanophenoxy) et Hyl Joc 494. 13 o tahydr ¢- 5- hydPBky- 4- MH—I] +
met hyl -1, 3-|di oxg- 4, 7- epoxy-2Hi soi ndol}-2 yl]-1- naphthal enecarbgnitrifl e.
[3aR- 3.85 |2p, 2q (3aa, 4(3 5(3 7R, 7aa] {4- LC 27 \ / [|Cct ahydr o- §- hydrijoxy-
523.17 NC 4-|r;t|||- 3=di-oxo—7F—Noff—F2=1{5 S—tetyafwago-—1Hh+ o
1- napht hallenyl )| g y epoxJ- 2 a&’*%ﬁ 7&8& - z-y?'E]PU- - i
napht hal enelcar boni tr . . 799, szsphy@oeswa@ylz?(\;, 5(3,7(3,74a] -4-| LC
28 \ \ / [QcPahyldro- Bvhy By NC 4- net hyl - 1(@eigi-bxo- 7{ 559 Bameryy \oH
[2-[(5,6,7,8-tet|rahydr { AW "5- CX&pﬂthdiba - pads 1y| ) 34817 et hyl ]
-4, 7-epoxy-i2H ilsoi ndol - 2%yl ] -1 napht hal g&ggﬁg@& IL e. [MHN3J'22 |p, 2q J
(3aa, 4(3,5p, 7R, 7jaa] -4- LC NC r [7-]2- (J )dl oxol -5- 571.2 |0
N H yl oxy) et hyl Jloct ahydro- [ M H+OAc] - lyI -
1, 3- di oxo- 4, 7- epoxy- 2Hi soi ndol -2-yl ] - 11 1S°md°13*1 3(2H)
dione.
(3a0.,4P,7B,7a0))-4-[2- 348 &3.61 7175
- LC
7 Fluorophenoxy)ethyl]h Atrop Isomers
exahydro-7-methyl-2- 491.46
(4-nitro-1- [MHH]"
naphthalenyl)-4,7-
epoxy-1H-isoindole-
1,3(2H)-dione.
‘ (3a0,4B,7B,7act)-4- 3.63 21,2
O.N LC
{Octahydro-7-methyl-2-
8 N (d-nitro-1- 498.12
o H{:, naphthalenyl)-1,3- [M+H]
dioxo-4,7-epoxy-4H-
isoindol-4-
yljethoxy]benzonitrile.
(3a0,4B,7P,7a0)-4- 393 252
[Octahydro-4-methyl- LC
9 1,3-dioxo-7-[2-[4-
(trifluoromethyl)pheno
xylethyl]-4,7-epoxy-
2H-isoindol-2-yl]-2-
(trifluoromethyl)benzon
itrile.
(330(.,4[3,7[3,721(1)-4-[2- 2.84&3.03 21, 2_]
(Acetyloxy)ethyl}-2-(4- LC
10 / cyano-1- Atrop Isomers
H naphthalenyl)hexahydr
0-7-methyl-4,7-epoxy-
1H-isoindole-1,3(2H)-
dione.

-35-

\



napht hal enecarbonitrile. -38 WD 02/00617 PCT/US01/19665 L3aR- 3.37 2p, 2q
\' \ / d (3aa,4(3,5p, 7R 7aal-4- LC -j~ 30 NC N [7 [2-[(5-Chl oro-2 SCH

pyri di nyWorypwthyl ] oct 504.0 ahydro-5-hydroxy-4- [ MtH BRCT/US01/19665

met hyl -1, 3-dioxo-4,7- epoxy-2H-isoindol -2 y|]-1- n@m%mn iEri e.
paR- 3.29 p, q (]3ake D 4- | LGRa AN Tpd 2] (12 10.4 31| N
Benzi soxazgl -3 NC | - | @etabiykib4myeiyoxy - 4- netthyl - 1, 3

- di oxo- 4, 7-lepoxy} 2K Jsorue -1 na ?ﬁ& Qrbcnmmmbbemﬂﬁ

[ 5S- (5a, 8a,[8aa) || 2- (4- X 7" Cyano-1 - napht % ¥| 13_ C|32 NN N
7-(4-fluorobenzoyl) 441:09 tetrahydro-|5 n@ anoi i dazo[ 1, 5- [N%Fﬂ+ F
a] pyrazi ne-{1, 3 (PH, 5H)- dione. H [55-(5aY!£¥(’<9(]e Y&y P-7-(4- .6 9 2d

But yl benzoy| )tetfrahydr 49 LC N 2 o0-2-( 4- dioxe-bZ-proxsfiilt 4 33
napht hal eny| )-5,8- [ ] nethanoi m dazo[{l, SsoiddlRyipzi ng- 1, 3(2H, 5H) | dione. H
[5S-(5a,8a,8aa) ]| 3.21 34 0 \ 02 Hexahy|dhfmdrehdabbintifiio-| 477. 38

1- napht hal epy

carboxylic

1 Q-I-I—ﬂ.l.

v
:7
aci d,

diaoavo- 5 Q
AT TINOT 7 7

.-.,v

4-N

(3a0,4P,7B,7a0)-4-[4-

0-7-methyl-4,7-epoxy-
1H-isoindole-1,3(2H)-
dione.

[2-(1,2-Benzisoxazol-3- LC
12 yloxy)ethyljoctahydro- | 4Atrop Isomers
7-methyl-1,3-dioxo-
4,7-epoxy-2H-isoindol-
2-yl]-1-
naphthalenecarbonitrile.
(3a0.,4p,7B,7ac)-4-[4- 3.89&4.02 2r
[2-[(6-Chloro-1,2- LC
13 benzisoxazol-3- Atrop Isomers
yloxy]Jethyljoctahydro- 528.0
7-methyl-1,3-dioxo- [M+H]
4,7-epoxy-2H-isoindol-
2-y1]-1-
naphthalenecarbonitrile.
(3a0,,4B,7B,7ac)-4- 3.60&3.74 2s
[Octahydro-4-methyl-7- LC
14 NO [2-[(6-nitro-1H- Atrop Isomers
indazol-3- 536.0
yl)oxylethyl]-1,3- [M-HJ
dioxo-4,7-epoxy-2H-
isoindol-2-yl}-1-
naphthalenecarbonitrile.
(3a0.,4B,7,7a0))-4-[2- 3.5T&3.66 2175
(Benzoyloxy)ethyl]-2- LC
15 (4-cyano-1- Atrop Isomers
naphthalenyl)hexahydr
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[ 3aR-(3aa, 4(3,7(3,7aa)] -

qui nol i nyl ) oxy] et hyl ] oc 554. 27 NC t ahydr o-5- hydr oxy- 4-
met hyl - 1 V80 dv/en6e? 4, 7- epoxy-2Hi soi ndol - 2- yl]-1 napht hal papUssONS ri | €,

pq 4-[7-[2-[(7-Chloro-4- LC

[ MeH] +

OH

trifluoroacetate (1:1). e 02N (3aa, 4R, 7p,7aa)- 3.04 Hexahydro-4,7-_ LCNVS
di net hyl - 2-[(4-niltro- 1- 1i H napht haNenyl )@3#,4B;78739-2W0 02/ DL 767 | L%
PCT/ US01/ 19665 jepoxy- -isom o -@ 3( 2 Hb 9B hinaremf: (N 3aRC p, 2q 3. 327
\ \ / F (3daygh(3, 7{d , 7aa)]-4- L OH| 487 (1)[% Q. L 7-[ 2- (sop Homers
Fl uor ophengxy) etjhyl Pl, _Gtajydr o- - hydr ~4- nmetlhyl -1, 3-di gxo-4,|7-
epoxy- 2H i doi nddl - 2 L Mapht hal eneq aftpsaryPevlsthyll 1i3” L3aR- 3. 15 p, |q
/ \ AR 7R 74 LC N [& ﬁ dr 0- 5- hydr ohsrehy8® ¥/ -ddhyl-0 |4- met hyl - 7-|[ 2- [ (|4-
[ MtH] + netlhyl - 2- oxo- 2H 1Mbenzopyr an- 74 yl ) pxeketiyl ] -1, 3-
di oxo-4, 7- epoxy-|2H i soi ndol - 2-yl ] - 1- naphghal.eneeanbonitrile p, 2q C
[3aR- 3.26 { \ (|3aa, 4(3,7(3,7aa)]-4- LC dione
\ 4-Chlorobenzoic acid, 3.79 & 3.83 2%, 25
2-[(3a0,4B,7B,7ac)-2- Lc
17 (4-cyano-1- Atrop Isomers
naphthalenyl)octahydro
-7-methyl-1,3-dioxo-
4,7-epoxy-4H-isoindol-
4-ylethyl ester.
(3a0,4B,7B,7ac)-4-[4- 3.65 v
[2-(4- LC
18 Cyanophenoxy)ethyl]- 492 '16+
7-ethyloctahydro-1,3- [M+H]
dioxo-4,7-epoxy-2H-
isoindol-2-yl]-1-
naphthalenecarbonitrile.
[3aR-(3a,4B,7B,7ac))]- 3.80 2n, 20
-[4-[2-(3- LC
Fluorophenoxy)ethyl]o
19 ctgh;dlzo-%meghyl-lﬁ— 471.65
dioxo-4,7-epoxy-2H- [M+H]
isoindol-2-yl]-1-
naphthalenecarbonitrile.
[3aR-(3ac,4B,7B,7ac)]- 3.73 2n, 20
N ) 4-£1?ctah¥1dro-4—52;1g3-1] LC
- OC ethoxyphenoxy)ethy
20 -~ bz ° m—7-me¥h})yl-l,3-§ioxo- 483.65
g #Ht 4,7-epoxy-2H-isoindol- [M+H]"
2-yl]-1-
naphthalenecarbonitrile.
‘ N [3aR-(3a0.,4B,7B,7ac)]- 3.80 2n, 20
-[4-[2-(4- LC
NCN Cyanophenoxy)ethyljoc
21 ‘ tahydro-7-methyl-1,3-
g H dioxo-4,7-epoxy-2H-
isoindol-2-~yl]-1-
naphthalenecarbonitrile.
Fo o | [32R-(320,4B,7B, 7a0)]- 3.93 2
4-[Octahydro-4-methyl- 1C
Fa 1,3-dioxo-7-[2-[4-
22 Yy Chied (triftuoromethyl)pheno
Hi xylethyl]-4,7-epoxy-
2H-isoindol-2-y1}-2-
(trifluoromethyl)benzon
itrile, faster eluting
antipode.
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NC -e-\ NW OHCOCH3 [7-[2-(3,5- 529.12 OF. i zH D net hoxyphenoxy)eth
[ MFH] + yl ] oct ahydr o- 5- hydr oxy-4-nethyl -1, 3- di oxo-4, 7- epoxy-2H
I soi ndol Woy290617 napht hal enecarboniirile. \ [3aR- 3. 68 PCpPUS@qote3 Nc cH3

(3aa, 4E3, 7[3,7aa)]--4 OH 517. 33 [7-[2-(4- ChI oro 3- et hyl phenoxy) et hyl]o
[I\/H—l] + ctahydr - 5- hy enhyl - | | 3- di ok 654 7- e)oxy-zz(ﬂl-i sol AR 2
y1l] - 1- napht hal eneg. arp ong =/ 40 V\Ga@ﬁ _ _77a°‘1b<‘:T US01149665|41 F|[3aR-
3. 23 p, 2q| Al (3aa,4 R, 7aajpH4- LC 0 oc N . @H4.09
[7-[2-(4-Cyano-2,3 0 = SHilli fhuor ophen 0{( H +  pop
oct ahydr o- - hydnoxy- 4-nethyl -1, 3-di oxp néb;thzfl- 1x> 2F-|-| SOi ndoﬂ- 24yl ]-1-
napht hal endcarbdnitrile. [3aR- (3aa, 4(B, Pe; “}dOI‘{C p~ q NC :
4-17-[2-[(5-Cnhl gro-1, 2- 602.0 N of f be %h,ﬁg Joriiie, | M HHOAc] - O 1 f |Cl
yl ') oxy] et hyHH-eetahydro-S—hydroxy=d-nethyr= I [HBRUTOX0- 4, 7-EQOIXY- | 2p, 2q
2H i soi ndol|- 2- yI ik [ r(guaﬁ SBbe,lao{]ﬂaR-(3a@c4p, 7P, 7acd)] -
2.93 LC -2p, b- 5367-BO4SOH hy dro>§b/3-0%- nmet hyl - 1, 3-
[ MPtH + O di %)x o- Chlorophenoxy)ethyl]o .
ctahydro-5-hydroxy-4- [M+H]*
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2~
yi]-1-
naphthalenecarbonitrile.
[3aR- 305 2p, 24q
(3 aoc,4B 75 B :7 B ’7 au‘]'4' 1C

25 Acetylphenoxy)ethyllo 51113
ctahydro-5-hydroxy-4- [M+H]"
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-

yil-1-
naphthalenecarbonitrile.
' [3aR- 385 2p, 24
(3 aa94l3=5 B 57 Ba7aa] -4- 1LC
NC‘ CN [7-[2-(3-
26 Q N b ot Cyanophenoxy)ethyljoc 494.13
g i ™ tahydro-5-hydroxy-4- [M-+HT
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-
yil-1-
naphthalenecarbonitrile.
[3aRk- 385 2P, 2q
(3300,4[3&213,7%73?]-4- LC
Octabydro-5-hydroxy-

27 [4-fnetl¥yl-l,3-dioxo-7- 523.17
[2-[(5,6,7,81-tetrahydro- [M+H]Y
naphthalenyl)oxy]ethyl]

-4,7-epoxy-2H-
isoindol-2-y1]-1-
naphthalenecarbonitrile.
[3aR- 329 7D, 2q
(3actx£ﬁ£ﬁ,7ﬁﬁ73<rx]-4- LC
Octahydro-5-hydroxy-

28 [4-methy1-1 ,3-dioxo-7- 537.13

[2-[(5,6,7,8-tetrahydro- [M-+H]
5-oxo0-1-
naphthalenyl)oxyjethyl]
-4,7-epoxy-2H-
isoindol-2-y1]-1-
, naphthalenecarbonitrile.
[3aR- 3.22 2p, 2q
O
N08 S (3ac, 45_5 B_7I3’ Tac]H4- LC
29 P WOH Benzodloxol-S- 571.2
o H yloxy)ethylloctahydro- |  [M-H+OAc]
5-hydroxy-4-methyl-
1,3-dioxo-4,7-epoxy-
2H-isoindol-2-y1]-1-
naphthalenecarbonitrile.
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1,2,4-triazol-1- yl)phenoxy]ethyl] -4, 7- epoxy-2Hisoindol-2 yl]-1-
napht hal enecarbonitrile. 44 /O [3aR-(3aa,43,7R 7aa)]- 2.90 -2 p, q
3-[2-[2-Woe@yamsor | - LC NC N o napht hal enyl ) oct ahydr o 518PeV/us@/mwedsoH
-6- hydroxy-7-nmethyl - [MtH H O 1, 3-di oxo-4, 7-epoxy- 4H i soi ndol - 4-

yl ] et hoxy] {5 i Spxazol ecar boxyl i aci df “met hifeRester. [ 46 \34 \ CF3r.243. 45
p, g NCr |\ o (3a,4( R, 1(307% L4-| (TBopp, BJ[EHOLH&%S 23 LC
[ Cct ahydr o4 5 hydr oRX§= A -1, 3} dilgh? dl [2-5{);{(5
(trifluor ot hyl) - 2- pyrd dr wH] oxy] et NS O glgndol - -41 WO
02/ 00617 PCT/ USQL/ 19665 fﬁ - napht ha I:B,B -47I L3aR- 3.[20 p,
20 8/ N Nc| 0~~|N (34, 4R, 5R 7(3,7aa)] - 4 epr@-ZH-iS@S@LQS C~, ~H
[ Cct ahydr 0-5- hydroxy- 4-nethyl-7-[2-[4 8-t hi adi azoli-5
yI') phenoxyJlethyll} -1, 3-di oxo-4, 7-epoxy| ¥ Mtal n“aﬂ’%?}?“%d’ yH s woa|
napht hal engcarbagnitrile - 3.33 2q ((%3 ’;‘ Z ]Zp, 7aa) ]LE:4' LC RfC [y ~ O
N-N,, [Cctaghydra-5-hydpexy- N 4- | ah =
31 NG Ben21soxazol-3- 5104
N yloxy)ethyl]octahydro- [M+HT
AN 5-hydroxy-4-methyl-
o 1,3-dioxo-4,7-epoxy-
2H-1somdol—2—y1]—1—
naphthalenecarbonitrile
O [5S-(50.,80.,8a01)]-2-(4- 2.76 2d
H Cyano-1-naphthalenyl)- 1.C
" ji“ Loy | e enbenosh |09
E 0 methanoimidazo[1,5- [M+HT
a]pyrazine-1,3(2H,5H)-
dione. -
58-(50.,801,8a00)}-7-(4- 3.69
N O I[Butygbenzoyl)tetrahydr LC4
f Q 0z 0-2-(4-nitro-1- 499. 5,,
33 o naphthalenyl)-5,8- [M+H]
methanoimidazo[1,5-
a]pyrazine-1,3(2H,5H)-
ione.
. [5S-(50.,80t,8a00)]- 3L'él 2d
34 F\( ) 02 Hexahydro-2-(4-nitro- 477.38+
o) 1-naphthalenyl)-1,3- [M+H]
dioxo-5,8-
methanoimidazo[1,5-
alpyrazine-7(8H)-
carboxylic acid, 4-
fluoropheny! ester.
35 [3aR~(3a0.,4B,7B,7a0)]- 2.53 2p, 2q
4-[7-[2-[(7-Chloro-4- LC
quinolinyl)oxylethyi]oc 554'27+
tahydro-5-hydroxy-4- [M+H]
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-
yi]-1-
naphthalenecarbonitrile,
trifluoroacetate (1:1).
36 (3a0,4P,7B,7ac)- 3.04 e
Hexahydro-4,7- LCMS
dimethyl-2-(4-nitro-1-
naphthalenyl)-4,7-
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O ~1-f H methyl
-2-yl]-1-

i soi ndol

-1 Hindazol

napht hal enecar boni tri

le 49 ~---~ct

-3- yl)oxy]ethyl]-1,3- dioxo-4,7-epoxy-2H
3.02 2p, 29 O ~N ~N

(3a, 4( 3, G 0TQ6Tra)]-4- LC NC N O OH [7-[2-[(6-Chl oro-2 PCPAHSOIHImE hyl -

pyrimdinyl) oxy]ethyl] o ctahydro-5 -hydroxy- 4-nethyl-1,3-dioxo
4, 7-epoxy- d4H1isdi ndol - 2-yl]-1- napht hal &PRE¥AFHERIYYi le L3aR- 3.46 p, |g NC
O ON CF3 (|3aa, 4(3,5(3,7(3,7aa)]-4- LC} N Ce{2BB8o24 [ Cct ahydro-5-hydrioxy O
" H 4- et hyl -1 3-dioxo-7- [MH + [ 2- ﬂS- (trifluoromethyl)-2- pyridinyl]
oxy] et hyl ] 718 POXY- 2H-isoindol- 2-yli]-1. Tﬁ%gt_hal-e-negar Q%E £ !2% 79 2 WO
02/ 00617 PC"I3/ UsQ1/ 196 60 2. F 2¢ ON 000 ) ’
(3aa, 4(3, 5(|3, 7(3, 7am4§ O—| N[ 4-[ 2- [3a(@h7Cyambd - 526158 O}~
napht hal enyll ) octfahydr H5. hydr gxy- 4-pgi-yl 1, 3-di @%bl 7-lepoxyr
7H i soindol|- 7- y|] et hox§] ‘heﬂiu ] acet 3 c % ] g;gy g 11 pveErr O \| / d
(3aa. 4(3. 5(13. 7(3, 7aa)] 4. LC NC 0 O [7] d% é‘“‘f N OH
Di chl or ophenoxy) et hyl ] [ MrH] + ctahydro- 5'hy °Xy'4’
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-
ylij-1-
naphthalenecarbonitrile.
38 [3ak- 3.5 2p,2q
(380,48, 7B, 7ac)]-4- LC
[Octahydro-5-hydroxy- 551.15
4-methyl-7-[2-[(4- [M+H]
methyl-2-ox0-2H-1-
benzopyran-7-
yDoxylethyl]-1,3-
dioxo-4,7-epoxy-2H-
isoindol-2-yl]j-1-
naphthalenecarbonitrile
39 [3aR- 326 2p, 2q
(3a0,48,78,7ac)}4- LC
[7-[2-G3.5- 529.12
Dimethoxyphenoxy)eth [MHH]"
ylloctahydro-5-
hydroxy-4-methyl-1,3-
dioxo-4,7-epoxy-2H-
isoindol-2-y1]-1-
naphthalenecarbonitrile.
40 | [3aR- 3.68 2p,2q
N08N o (3a0,48,7p,7a0)]-1-4- 51L7033
H* o [7-[2-(4-Chloro-3- .
© methylphenoxy)ethyl]o [M+H]
ctahydro-5-hydroxy-4-
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-
yl]-1-
naphthalenecarbonitrile
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O ,H "H oct ahydr o- 5- hydr oxy 4-net hyl -1
napht hal enecarbonitrile

2-yl]-1

3.89 p, q

/

, 3-di oxo- 4, 7-epoxy-2H-i soi ndol -
CF3 [ 3aR-

(3aa, 4] SVE(RQT/G%T'aa)] 4 LC NC /'\ OO\ [/ [7-[2-]3,5- 605PCBHUSN/@65CF3
Bi s(trifl uopgrethyt)phefM-H—O—=~Hrnaxyl-ethyldeectahydro 323 5. 7q
5- hydr oxy- 4} met hyl - 1, 3-di oxo- epoxy- 2H-|[50| ndol - 2-yl ] - ’
napht hal enecar boni tri I ; N (|34330, 48[ 7B, TB0.B-4-7R, 7aa"% LC O cl
[7-[2-[(5, 7t Di ch| or®é: .3 6on NC N Ol H-[sruiavahd-1yl )joxy] F?yl]o +H] r o]
H o"H tahydr o- 5- hydr oxy- 45 1,3 &?ﬂx&%&?ﬁeﬂox S 1|j)oxy P HE oI nflol - 2
yl]-1- napht hal eng car borftFile, trifluoro a ;’é 1) -43 WO 0/ 006{7
PCT/ US01/ 19565 B4 O a - 3.563 2a(i) (|38 %‘yg‘é é‘?ﬁ 7laa)]-4- LC |P
[7-[2-[(5-Chloro}1,2- 562.08 NC F3C O |0 metbdndidssxazol - 3- [ MrH] #
yl )oxy] et hy| ] oct ahydro N OH 5- hydr oxy- {44, Frefoky2H-is@indd}-- i~ ~
1, 3-di oxo0-4} 7-eppxy- 2H-i soi ndol -2-y1] -2 (trifduoronethyl) benzonitrile v
-\ / CN (3ap, 4(3}7(3,7aa)-4-[4- 3.65 Nq-na},htﬁélea‘%érgg}ﬁmﬂa 562.08 N
Q/anophenox Yethyl o 7-ethyloctahydro-1 3- [MrH + diaxo-4 7:epoxy-2H
i soi ndol - yl{ [3aR-(3a0,4B,7B,7ac)]- 3L5C7 2p, 2q
4-[7-[2-[(5-Chloro-1,2- 602.0
N ’ benzisoxazol-3- [M-H+OAc]
¢ H c yDoxylethylloctahydro-
5-hydroxy-4-methyl-
1,3-dioxo-4,7-epoxy-
2H-isoindol-2-y1]-1-
naphthalenecarbonitrile. A
43 [3aR-(3ac, 4P, 7P, 7a0)]- 25 7p, 2q
4-[Octahydro-5- 536.30
hydroxy-4-methyl-1,3- [M+H]"
dioxo-7-[2-[4-(1H-
1,2 4-triazol-1-
yDphenoxylethyl]-4,7-
epoxy-2H-isoindol-2-
vi]-1-
naphthalenecarbonitrile.
44 [3aR-(3ac.,4B,7B,7ac))]- 2.90 2p, 2q
3-[2-[2-(4-Cyano-1- LC
naphthalenyl)octahydro 518.27
-6-hydroxy-7-methyl- [M+H]"
1,3-dioxo-4,7-epoxy-
4H-isoindol-4-
yllethoxy]-5-
isoxazolecarboxylic
acid, methy] ester.
46 0 ] s _@_CFS [3aR: 3]15 2p, 2q
N~ '&SOH (30,4B,5B,7B, Ta0)]-4- ol
b2 e [Octahydro-5-hydroxy- ) .
o 4-methyl-1,3-dioxo-7- [M+H]
[2-[[5-
(trifluoromethyl)-2-
pyridinylJoxyJethyl]-
4,7-epoxy-2H-isoindol-
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napht hal enecarbonitrile o CN (3aa, 4(3,5(3,7(3,7a(x)-4- -------- 3.15
-7c-(,F NC/1 N7-[2-(4- LC 11 off [ ' Cyanophenoxy)ethyl]- 508.14 o
4- et hyl oov@byawe? 5- [ MtH + hydr oxy- 1, 3- di oxo-4, 7- epoxy- RPEFUSOl/ 16 - 2-
y1] -1 napht hal enecarbonitrile a 1 N L3aR- 3.37 NC F3C

(3aa, 4(3,5(3,7(3,7aa)]-4- LC N ; < [7-2-[(5*¢hloro-2{ 522.08 o
pyridi nyl)axy] etjhyl Joct [ MtH + ahydr o4 mejhtdieexyboditrileregt hyl - 1, 3- dijoxo- 4, 7-
epoxy-2Hi doindqgl -2 yl]-2- (trifluoronmethyl)b enzon itrile The ijn vitjro
activity of_these exenplary SARMs was eéxamined in the|NDA  MB-453 bregst

tunor |ine |[réporlt er @a, t eGPy mous&BF east fumorfine |©

proliferatijon aslsayc musclNe cel BosRpRTRBrl-dassay. BSth the 1CH0
(ant agoni st{ 5 node, i t8sence of QUJ’Qh 4.1 f6xEC50 (Gag¥ni st| node, in
t he absence of DHT) r ef atl) vé' to the maxigal 4 gf [’Sﬁjl ottai pediby OHT wer e
determned.| In addition, for the reporter as % gctivation (jabsence of
DHT) and %|i nhi aiti on (presence of DHT)| at-2>-thiedezly 02/ 00617 PCT/|USO1/{19665
a set drug |concentration relative to Dl-ﬂylméqDQXYdPétYBTlﬁr ned. For the|l Shi onogi

proliferatijon asisay, the % proliferatiandpabseaeey-zi- DHT) and % inhibigion
(presence |of DHT) of proliferation at ja sgﬁndglrm congentration relatiye to
DHT were aljiso determ ned. Unless indiqga he.abgve Tabl e, cpnpounds

A N Haplt Lnaﬁenec onitrlle
were presented as a 5 racenmic mxture h differing in sqome depgree jn

their level| Bf aftivi ty, all the xempl ary c[éar?pounds in t R&> abovE*Prab| e
denonstrated a SARM p ilein or ddnee,4pisp,e,1ahg-4prlesent™G nvent i on.
Specificallly, al B-test g

BY. Ogélgf'dgiSt | C50 of less thap 0.8
M and an EC50 of gre 1 %gmﬂn

HMin the east tunor |ine
reporter 1D asspy. SimilBRFIdsults werle oBSSrV he Shi onogi | mousg
breast tunof ling proliferation assay f fne‘éyﬂﬁiﬁ‘B‘@? Of |t he SARMs tested
Specifically, seyeral of the conpounds| exh¢dietheldl.anl G50 of less than D.8 M
and an EC50| of greater than 5 M | n cantdicast,7-epary-2lle {C2C12 nuscl g cel| .
reporter aspay a|nunber of the conmpounds it&sbedyipxhi i ted anl C50| of 3| gM
or greater and a particularly preferred subsel.obofdig |15 conpounds tested
exhibited ap EC50 of less than 0 8 Mnr an_aggni st actlivity of g'pa:rzp'
than 25% Pf&ter ed exerrpl ary SARMS” of (Table [f?R"vvhi ch Were-BI'E(Z:%sted P hEl ude

Compounds, B, 7, 19 2 \2,4I 25|, (383p,58,1B, 2404146 7).
[7-[2-[(6-Chloro-2-
ﬂ*

methyl-4-
pyrimidinyl)oxyjethyl]
octahydro-5-hydroxy-
4-methyl-1,3-dioxo-

D

4,7-epoxy-2H-isoindol-

2-y1}-1-
naphthalenecarbonitrile
" = [3aR- 346 757G
@ o~( )" -
NC 3 Q N (3a0("4B:SB=7B,7a(X)]-—4-
@ N J-OH [Octahydro-5-hydroxy- 53 8.24+
g i H 4-methyl-1,3-dioxo-7- [M+H]

[2-[[5-
(trifluoromethyl)-2-
pyridinyljoxylethyl]-
4,7-epoxy-2H-isoindol-
2-yll-1-
naphthalenecarbonitrile
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conpounds were antagonists to the two
being 25 agonists towards the nornal
Synt hesi woh2/@&RVs Exenpl ary chemi cal

AR dependent tunor cell
l'i ne.

muscl e cel |

lin

Exanpl e 2:

es while
Chem cal

synt heses of SARMs PETAURE/PHE&sent

invention are included in the follow ng Exanples 2a-2d(i). As will be
under st ood [B§ tHose of skill 30 im the art uUpen readiing thies di Jcladgdr e,
ot her nethqds than those set forth rei be usedd n the
synt hesi s qf thgse exenplary SAR e (%ag?% 7@(51%&4 brievi aki géns are usled
herein: DBU = 1,|8-di azabi cycl o[ 5. undEe2HSEhlero-5E 4. P g
4- di met hyl dmi nogyr ik€ne e 65 = en@nti-oneri ¢ texdsexpsol-3pVF |= rreI%]hyI flor mani de
Et OAc = et hyl aqe eL@T 02/ 00617 PGhblypiNdabGho- (IMe = methyl| RT 5
retention tiime TFA = o i ¢ adi d.hydbi-4mésgtr ghydrofuran 5 TLG =
thin layer |chronmatograp A= par a-tqlﬁ%gfgyl %&gl g acid t-Bul =
tent-butyl |Ph = |phenyl Pd/C = palladium harcoal 10| Ts =
tosyl TBS 5 tert}butyl di methylsilane TEA "S"t‘r‘rdf’lézt'ﬂ' 'am ne n-Bu = h-butyl rt
= roomtenperature 15 LC = |iquid chronuat dgiflegsemettyBt 5 et hyl MS =| nol ecul ar
sieves M5(HS) = [El ectro-Spray Mass Spect ron’&hzo;aitrﬂDEAD = di et hyI
azodi car boxydzat-e—26—WsbEC—=—wat sotuhi rhonytdinid (3=
di met hyl am ?{gpropyl -3{ebhyl ca T de ﬁ @hwujr’l : TBAI% 2 o
t et r abut yl apmoni umNeHOT %, AD- Di-terlt- but VB4 odi car boxy#%ge ADDP-
1, 1-[ azodi car bonyl ] di pi pg fq\ne 25 Exanyl €yaBepherdoryeiwdltijon O
[5S- (5a, 8a, Baa) |} 2-[4- O/anB-'3- (trifludr oneybadny@bepy!|] MHT
hexahydr o- 1} 3- di pxo-5, 8- net hanoi m dazo |[ hjops42LR¥%y-841 ne- 7(811) - car boxy|ic
acid, 1,1-djnethylethyl ester (2a) o O ~ .Fl
isoindol-2-yl]-1-
naphthalenecarbonitrile
66 (3a0,4P,5B,7B,7ac)-4- 3. 2c())
[7-(2-(4- L
Cyanophenoxy)ethyl]- 508.14
4-ethyloctahydro-5- [M+H]"
hydroxy-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-
ylI-1-
naphthalenecarbonitrile
67 [3aR- 3.37 Za(i)
cl
(3ac.,4B,5B,7B,7ac)}-4- LC
N B [7-[2-[(5-Chloro-2- 522.08
¢ W pyridinyl)oxyJethyljoct [M+H]"
ahydro-5-hydroxy-4-
methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-
y1l-2-
(trifluoromethyl)benzon
itrile

The in vitro activity of these exemplary SARMs was examined in the MDA

MB-453 breast tumor line reporter assay, the Shionogi mouse breast tumor line

proliferation assay and C2C12 muscle cell reporter assay. Both the IC;, (antagonist

mode, in the presence of DHT) and the EC;, (agonist mode, in the absence of DHT)

relative to the maximal signal obtained by DHT were determined. In addition, for the
reporter assays, % activation (absence of DHT) and % inhibition (presence of DHT) at,
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O N NNOF3 O30 ON To a solution of
4-isocyanato-2-(trifluoronethyl)-benzonitrile (1.0 mol) in toluene (4 nl)
wi th act iwabzwedA M5 (0.300 g) was added (I S-exo)-2,5- PCT/USOl/19665

di azabi cycl o[ 2. 2. 1] hept ane- 2, 6-di car boxylic acid, 2-(I, - di met hyl et hyl)
6- net hy| 35 set e coRednipyion 6lap@ tg DHIT 856 datermyined E(Ulth@ﬁ]éw{l@lm_) After 10

h at 25C, Uhfera‘%n\éganghgg/@ zol ﬁb‘l?‘ s&%@@?DI{"@ a}lﬁﬁ% Whibikiod fprB3¥RLd Was
te

added and the reaction react! on was then

cooled to Hﬁhom&lh@@t}%‘t% aﬁeWYPEFOT(Q‘BOtT?’FL()n re}PFi@e &‘bpﬁlt | BEre t hen
extr act ed WidiGniRddD hhfee iadiared ﬂ?th@%béiv@ﬁab’!é—)coﬁl@duﬁdﬁvé‘r@ iseieted ey gani cs

wer e ed over anhyd ium.sul f ate. d t I
purifi e byragemﬁcé%lﬁh’cfﬁr\g’ﬁ%? gbfg LR 8 ?nge% ?lﬁff’ \ﬁ?%&gﬁ@ﬁ eéhfa(r)lr gf o\rll\ﬁs
(0- 2- 4- 8% aehpley coMpowidsdn ee {Hdva Tablg dertidfftraids 4 ESRM ptofildBy. 09 [ MtH] +.
VeOH H20_ gr SarBPes with o bspah e B 7550 ' et et oy HPLC RT =
3. 133 mt n (éo%o STIQFeXMtcLTBﬁL ?Dswnqﬂmgrﬁﬁl\l;MrsL esiedsahibited 20 109 lmma?@cs
gradient, + mn n t Th
starting coHibidgn ? %mgreaﬁg’fh?ag&wnfh?g\d% ﬁ@%“%%&ﬁ% ereggrrtrér ©
'(;t g fs glr 5 *re%wlt ﬁ@éx Hglsgﬁgwc%%\htsﬁvétwdgggfmnﬁ ItherISthé Ad}i thohse Bzt tﬁfﬁ@ft 1)meNa56 "

ed to o] ion
t hen added BRPLferaiionsassa, Oﬂi@rniuﬁﬁ’er tg ﬁgi@ﬁ gﬁte&a&?‘%ﬁaﬂkﬁ}@ﬁl ng‘? e
fol | oved bycc]lﬁ% Al bXEbid Leid Lyt ik e 51/1{50@ uMRfiq %gno &%@A’c@ﬁtﬁaﬁ@ﬁl\/ﬁ hen

renoved fromt eat source an dr ous net was added
sl owl y. Aft &r cantuabty ingthe €28H2 mysele ceﬁdﬁm amamémb@é@lf the cvlapwdand t he

8 R T el T
t
2w 9 oo oI B et a1 hen skt i ool Lo

mol ) was igheater &wd@d% APlteéerr@lrepcemthYTSARMseomlqabuﬂEdh wmeoteaedxl HCl (100

m), extr aCtuﬁﬁiudg'é ggyj %”?1 clPI |2<§e24 25x33.8Q Jgk)e7and the organics were
dried over anhydrous. il

resudl'ting crude al coh%mﬁﬁ
purified by fl as@éﬁ‘%‘ﬁﬁi @@r‘ﬁfﬂ%ﬁ an W okl able dgwgre ForaRased Hath fyll
?rzﬂsoi of or m GRtap orﬂl&%lacgtn[zaﬁ]}e tKhtgPMﬁatbj Wleigm Askaf/ o(fMIﬁPW ,2Bx&iysips). ofTo
- ra 0 t 1-
pyrr ol | e@gﬁ% ﬁ%/@%fﬁ'{éﬁ%f(‘&‘i{ ﬂaﬁ%ﬁoﬁ ﬁ‘@)sw (I;X ) ’glc%nggpgoé’]r oi l
OY O-Bu NefB$Cprosta@H(VBY) fafijl (f@ldlas QSV)LOleBatmmth) (ILvAs) dnd desutiniginign
anhydr ous p%@hﬂbﬂf L(I%Os Iﬁtﬂﬁv dgngeafé ﬁ91et19ts?§~510w£94 HeRathilP ! oliasd de

(5.89 g, ortions over a 10 m’nute per.i od.
The fl ask mgnqqﬁ@thvepdaa/ééall?wechby &nalysie photgan Areights and serum. Compared with

the full AR antagonists, in particular, the Compound 2e (prepared in Example 2
25 below) and Casodex (a known AR antagonist) which showed significant inhibitory
 effects, SARM Compounds 9 and 36 showed only a modest inhibitory effect on VP,
SV, and LA weights at the highest dose (100 mg/kg or “mpk”). Compound 7, also
exhibiting only modest inhibition further showed (in contrast with Compounds 9 and
36) a reverse dose response, being even less potent as an inhibitor of VP, SV and LA
30 weights at 100 mpk. The serum LH levels were very similar to the intact controls
suggesting very weak, if any, activity of these SARMs at the hypothalamus-pituitary

axis.
In vivo agonist activities of the SARM Compounds 7 and 9 of the present
invention were also examined in the Rat Levator Ani Muscle Model (Example 8)
35  using a preventative schedule of drug administration. In this animal model, sexually
mature (6-8 weeks old) male Sprague-Dawley rats were used. The rats were castrated
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for 48 h. The resulting solution was poured into 1 N HO (300 n),
extracted wwth nethylene chloride (3 x 200 nL) and the organics were dried
over anhwdoouetesddi um 35 sul fate. The crude tosyl ate int erarUSEIB6ssaS

di ssolved in THE (50 nmL), to which -48 WD 02/00617 PCT/US01/19665 was
added H20 @fd Broken polntotedtnisnt piSps BRO tredted Ivithrixs) matamiels hagimingtreon was

conplete a LC S K
aqueous %ﬁ%%a 8§n§1§%¥e d g)? egg%lpsﬁm G]E"hf@err%t ﬁy eﬁ%duﬁfi%ﬁ %%@(92%@%50 m.) .
The conbi mempaﬂeéam c testastezonty | ddl ©vepsegeMonss seiidwt eompEEC ARRRSIEPROhol

was purifi %‘i’o oiVite (P@ﬁ‘l o88f é)atBhHes@rSmg @d#ﬁ SR@RM& {v@re tested at 90
acet one/_chl or orm (0-5- A)ac one gi ve a&171%f0r %bytﬁg}s) of

(2S-t r aRs) pe/ky droNhaehyary. 4qo[r{p@un 7 1ncreased the levator 1 wet weigh'
net hyl phenwo)r@ufeﬁow Itﬂ@wimﬂet@eawdobammcwmxwm@ aevidg o bffedtnei hile et hyl

t 2a(3 f
R D A e L 3
was added aubstateous di met hyl sul f oxi de (0.462 nl, 6.51 nmol). The mixture

|1 dt f 61 g,
234 ol i crgtoydh 7#%(‘%}11% SE ol 3 AR KhBed hiEiadbaptigt ™ O,
15 tri étOhynhq{mR(z@ 180state, calcnape mads )mmb%ratm H‘%)nd“ﬂ’éeer@muﬁﬁlﬁ was
sl owly war mﬁ 119§ere-§'lﬁa1'1}eﬁﬁtlkl‘éﬂnéé@@u\fehﬁ s. A8 8ICh&HpMndb 7H380 (2hibited and

o g ool (i e e S BEER SR Y

x 50 ni). T&tec&ﬁlgaﬁﬂd@wmrtﬁen sﬁpaﬁcéddmer()omﬁmmdddﬁs(slmdi inrTabid r)amé itand t he

(3 80 o 4 Sifrinene CRETada) EHCme e R8I Boll GRaa; Bpe BRI A ©
cyanophtds phorainethe d@dGat@re St postat Weaghtrassay. \mﬂmé@stbpwed\ﬁalewﬁw@h zyl

am ne (1.23 f M@&]mlsl%\@ed as
observed by rﬂﬁi %t e v#?t%f@llépggﬁﬁgge%ﬁg&%z;% in v o The crude

reaction m F%Iraétw\ﬁhémb@fipgrq respopge- f S 1§ veRFRtiadsy SE?P%F Eﬂgutl ng with
acet one/ chl gffigf 'hfm@lﬂtaéoﬁa a%@fw@ﬁ@ﬁ@ﬂ?%SBpoﬁﬂMﬁpdurﬂl&Sg Tesfifig offotlh 2S-t r ans) - 2

oyY ol i ci nobaPBHy i P e R Ryt e B B Ao ilebbEbte] 2] -

solid. 2&( 4)ct1v(11§ftpruﬁ1teu IGonipeiuod/2S wes asipetentras IC@dofdftx (380 mg/kig) Bt arl &mg/l@ of

di as nggyrlfg gsg%l%mmﬁf 596N no Qe NEOHPac Bty bt e HESimnd@oRA1 00617

75 mpk).
The in vivo data obtained mirrored the in vitro data, showing that the
compounds were antagonists to the two AR dependent tumor cell lines while being

25  agonists towards the normal muscle cell line.

Example 2: Chemical Synthesis of SARMs
Exemplary chemical syntheses of SARMs of the present invention are
included in the following Examples 2a-2d(i). As will be understood by those of skill
30 in the art upon reading this disclosure, other methods than those set forth herein can
also be used in the synthesis of these exemplary SARMs.

The following abbreviations are used herein:
DBU = 1,8-diazabicyclo[5.4.0Jundec-7-ene
35 4-DMAP = 4-dimethylaminopyridine
ee = enantiomeric excess
DMEF = dimethylformamide
EtOAc = ethyl acetate
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2a(4) (1.48 g, 3.05 mml) was dissolved in dichl oroethane (25 nL) and

dii sopropyl ethylamne (1.45 nL) was added. The m xture was heated to 100C
in a seavedowhbe for 18 h. The volatiles were then renovRdIURIVEGESO and
the resulting 5 crude material was purified by flash chromatography on Si 02
eluting with acetoneMet oehibr m (0-2-3% acetone), to yield a mixture of (1
S-endo) - 6- cyano-5- ( ny. Ayl -2, 5-di azabicyclo[2.2. 1

] hept ane- 2- car boxyl i Eﬁgmllg%ﬁlm{h |eneth | et hyl ester (2a(5A)) (0.591 g,

6299 and (1 S exo) - 6- EFArUIHEILOKIAEetA hyl ) -2, 5- di azabi cycl o[ 2. 2.

1] hept ane- 2- car boxyl i ¢HRGE @iraydtofitaiet hyl et hyl ester (2a(5B)) (0.370 10 g,
38% as clear oils. Sll'ééc—t I as i(gqqrrent shfor t hese conpounds were made
after MNOE, COESY andlBEPT Y%fx%é HRBRNY BocK H BOCK CN NN N "CN N "H
(2a(5A) (0.400 g, 1.28T8NB! parnesiushessfdniesacidn NaOVe (0.5 M 12.8 nl) and

15 heated to 60C for 50h. The reaction was cooled to 0C and 3 N HO (4.0
m.) was added slowy. Rt &t at 0C the reaction was poured into
saturated agqueous NaPl&dbedgd nl). The mixture was extracted with CH2C12 (3
x 50 nL) and the conpjred ofdah i ver anhydrous sodi um

sul fate, The crude esthPer ngl'i puri%ﬁia)g%{%%/(p?}}agésbﬁpchr omat ogr aphy on Si 02

el uting!@i th chl or of o488 one (0-2-4% 20 acetone) to give 0.320 g ( 0.92
mol , 72% of (1S-endgBsE- fphwiyldiBéthylsilang 5- di azabi cycl of 2. 2.

1] hept ane- 2, 6-di car boy_il%lAi_c a%}ﬂ, 2-(1,1-dimmethyl ethyl) 6-nmethyl ester
(2a(6A)) as a clear oilP4 BHYBVAYNS 25 24(5B8) (0.400 g, 1.28 nmol) was

di ssolved in NaOwe (O0a8BwFrniditd nl) and heated to 60C for 5 h. The reaction
was cooled to OC and 3 1 . ) was added slowy. After 2h at OC the
reacti on was poured iﬁ‘t%‘“’?ﬁf&?@t@% aqueous NaHCO3 (50 nmL). The m xture was
extract® with CH2Cl12 LG5 Jiqsid chomaiegiaplle conbi ned organics were dried
over anhydrous sodi umggul je. The crude ester was 30 purified by flash
chromat ography on Si 02 §I_uti n%“vvith chl orof ornf acet one (0-2-4% -50 WO

02/ 00617 PCT/ US01/ 196845 =4pdle E)S19VES gi ve 0.290g ( 0.85 nmol, 66% of
(1S- exo0) - 5- phenyl met hW$ER) SElditazSiang WMdso Spedrohidtgpt ane- 2, 6- di car boxyl i c
acid, 2-(1,1-dinethyl )L 6- . r.(2a(6B)) as a clear oil: BON
OOw N'*-HJ5 2a( 6A§5‘?%i.)2_8 etg,?f%gglfaﬁn%%ﬁ)atems“ di ssol ved in absolute EtCH
(10.0 n20 and Pd/ C ( WSDEE, = vassolghlevdiearbonytdiimidp 14{Bnosphere of H2 was

i ntroduced \dhﬁetﬁyla}gﬂ(%ﬁ%lgogh§,lgﬁb&ﬁﬁﬁ;dgq;lg}df_%ﬁloﬁagrred at 25C for 20 h. The
Pd was renoved by 10 filtratiqn throu e followed by rinsing with

h celi.
Et OAc. The vol atil es @@T@WWM&B“&% give 2a(1) (0.205 g, 99% as
viscous yel low oi | . TIDBADopaethBuiwkzoditakexylae directly w-thout

puri fication. MS(ES)=r{gn257. 18 [ Ml ohohh Gl

25 Example 2a: Production of [5S-(5a.,8a,8a0)]-2-[4-Cyano-3-
(trifluoromethyl)phenyllhexahydro-1,3-dioxo-5,8-methanoimidazo|1,5-
a]pyrazine-7(8H)-carboxylic acid, 1,1-dimethylethyl ester (2a)

o
QA
A 2
Nsﬁ/N CFs
X
CN
To a solution of 4-isocyanato-2-(trifluoromethyl)-benzonitrile (1.0 mmol) in
toluene (4 mL) with activated 4A MS (0.300 g) was added (1S-ex0)-2,5-

diazabicyclo[2.2.1]heptane-2,6-dicarboxylic acid, 2-(1,1-dimethylethyl) 6-methyl
35  ester (2a(1)) (0.220 g, 0.856 mmol) in toluene (6 mL). After 10 h at 25°C, DBU

30
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1.223 mn (95% (YMC S5 ODS colum, 4.6 X 50 nm 10-90% MeOH H20
gradient,+ 0.1 % TFA;, 4 nL/mn, 220 nMdetection): 15 BOC H NNO HO
Exanpl e 3o opemsducti on of 5S-(5a, 8a 8aa)] 4- ( Hexahydr o- RCBUM 10096655, 8-

met hanoi m dazo 1 5 al pyrazin-2(3H)-yl)-2-(trifluoronet hg/]d) benzonitrile (2b)
20 O HN NyRl i magyl) was %d@iedfgd 616 rgactipn wasdieptedats liCsion e dhien

a{\ hgg rC ou Z f {I’é&dﬂﬁéh% tlﬁé'ﬂ &3di&eo 030 (ma)sld C&%ed FRABNAY ngﬁfﬁﬂ) \1/ 1%18 E?’lg%‘é@?ﬁgdded
a e lrea
resul ting rtggl} @&@%Wlal? g@ﬁwif@a ﬁﬁ%?ﬂgf%@ f):?'ﬂ%o'PF gem Bb%%awem 0
Sﬁlt ur ag ed amekiaﬁ%hyﬁmw S?ﬂlhlﬂi Suuatezval&]d etrbﬁﬂtn@(&rﬁd@hﬁﬁbnw whs paiffeditsne d
ori | ne or ed o sSodl um

Sl Pt o8 iffast hibriebe BBy of Sich SRR DA G R G 5Pt e ey
m z 359.09 glmmmlss 5,14206) Mz/(Esm/zmcno-stH]%HwLme FI8Camin 477 nin

1009 Y en h,0.1 %
PRy ) v BS/SEMEESH DS foifimts ?Exm s RPS00 MACONITED GadiehHo. 1o
[55- (5a, 8a, By 4 mliman, 220 o0 Bepitisg)) HELICIRY ci 135 i (100%) (YMC S5 ODS

nitro-I - nap&zﬂlh}ahanm 5Gmn; nI‘@@Iﬁ/B‘MéDI‘I'@F@[g"ra@ieﬁthle%Tﬁﬁ'4nﬁ(/1%h‘1 5hi) i one
BRI i

[ 55- (5a%8a, %%%Bt’fmi'é‘tg PdrEo- (4 n|tro | -naphthal enyl)-5,8

met hanoi m dazo[ 1The sthipdngasimpeurdd, 2aAhl, wid) mddobethe ol dyihg pbodedireg, 0. 228

I di T 0.127 mL,
(r)mgl)z V\rrl?rzl) :31?13 V@ﬁt'mgé%ngﬁ%&%@F%yggggﬁ%qh iggé?lggh s cooled to
0C and 4- fdleﬂ@ﬂmsienszwemdM@dOOGCOMrm/TI@FBuQ Mmiuylom Gbigwas The
reaction wageh Q@dﬂed oSJePWlS n’ﬁﬁ%@ﬁ&’dtﬁh@é tld%f&ré‘sf rz%aétfbl?d\yé’éﬁfy

en was 3 vel'y with

di luted with nethyl ene | orird (50 and t successi

IN HCI ¥nd %ea'lfm&aomé@ %f’h’é-n lawactéﬂq daskavasithenmenaved Forddr beat sovcai e.  The
crude mat er irdl anh@8roas idthamel 3% nﬂL)e@adaatdb&eloiaﬂyTA@epasb&mgwasm hd Ng W th 5%

2000, G P R e R B e g Feg, 100
aqueous net disgetly. dhercrutlerdiolu(d éé gc 8.3t anmol) gvaB .d2¥olvhd spiethyena chidridd (50
mL), 2,6-lutidine (1.46 mL, 12.51 mmol) was added and the mixture was cooled to -
20  78°C. tert-Butyl dimethylsilyltrifluoro-methansulfonate (1.92 mL, 8.34 mmol) was
then added. After 2h, the mixture was poured into 1 N HCI1 (100 mL), extracted with
methylene chloride (2 x 100 mL) and the organics were dried over anhydrous sodium
sulfate. The resulting crude alcohol was purified by flash chromatography on SiO,
eluting with acetone in chloroform (0-5-10% acetone) to give 1.011 g (37% for 2-
25  steps) of (2S-trans)-4-hydroxy-2-[[[(1,1-dimethylethyl)dimethylsilylJoxy]methyl]-1-
pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester (2a(2)) as a clear oil:

O

YOt—Bu

N

TBSOAQ

oH

30 2a(2) (3.41 g, 10.3 mmol) was dissolved in anhydrous pyridine (30.0 mL) and
cooled to 0°C. p-Toluenesulfonylchloride (5.89 g, 30.9 mmol) was then added in
portions over a 10 minute period. The flask was then placed in a refrigerator at 4°C
for 48 h. The resulting solution was poured into 1 N HC1 (300 mL), extracted with
methylene chloride (3 x 200 mL) and the organics were dried over anh&drous sodium

35  sulfate. The crude tosylate intermediate was dissolved in THF (50 mL), to which
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mL/mn, nmonitoring at 220 nm, M5 (ES): mz 461.07 [MtH]'. The starting
material was nmade as described follow ng. 20

[ 5S- (5a, %10821@1)6]7 Tet r ahydr o- 2- (4 ni tro-1-napht hal enyI ) - 5, BCT/US01/19665

met hanoi m dazo[ 1, 5-a p razi ne- ((12H SQA(-O“ one % %} H HNO, NYN O/
NO2 [5 S-(5%@s @aleééﬁa %ahwﬂlewz H0((1.0 IhaPees/thp reacory was o- 5, 8-

rrei hancz.'n5 m( c@gﬁg& a5détkﬁﬁ1&1@dbjﬂ€ﬂ,d &lé)m@@ﬁﬂacwd@élpoﬁreaqmd satllrali:(ﬂ%TﬁbﬁW' ﬁ|t hyl g
ester S 1S ene C ori de
(5.0 nL) a f Eﬁ%d%‘?"?ﬁg’g @F\Aﬁ"? ecﬁli"flé??ﬁ gomaL)t & eacti on was

concentr at ecbﬁhn@th@tgmlamdererdmnsﬁrei sceeliurn Bulfee.hYheavde hlcokidldeas pﬁhlﬁsd sol ution

was washed w th,.sat a Nal—i(&%h Iar

met hyl e% C gﬁhocgu?rggtggrfg 51_Slq;he§ut§%j:§ﬂﬁ§%eto%e?c gé‘“\f@ Sa?éﬁeaﬁwa ed over
anhydr ous stodiive?.glilgf(@t . fo(ibﬂ’@psbtqdeSﬁmnB)ﬁZ-hmm&yrgahEl 454 W0 02/ 00617

PCT/ US01/ 19 ) 1R hiy ngﬂj ;1. 747 min
(retention I&Qﬁl iﬁfﬂf)ﬁ\%@fg@ﬁ%@ﬁ ]10?% 411 6 X8§58&0405(ﬁ£01“€ Qéfue%i)us met hanol
over 4 ni nut@é3) %%ﬁlie?ﬁ%b 0. 2% phosphoric acid, 4 nL/mn, nonitoring at
220 nm. M5 (ES): nmfz 369.07 [MMOH+. S _ . _

[ 5S- (5a, 8a, 8aa) | Hexahydro-2- (4-nitro-I-nap a?enyl )-1, 3-di oxo-5, 8-

nmet hanoi m dazo[ 1, 5- a] pyrazi ne-7(8H) - car bgxyng c acid, 1,1-dinethylethyl

ester (2c(2)) Fi O NO O NO2 2a(1l) (22 g, 0.856 nmmol ) was added to a
suspension of freshly activated 4A 10 nol ec@ar sieves (0.300 g) in dry
toluene, {10.0 nm). To this m xture was added 4- nitronaphthal - 1-isocyanate
(0.214 g, 1.0 mmol ). After stirring at 25C for 14 h, DBU (0.166 nm., 1.11
mmol ) was added dod sbhmmeﬁokalp]mlﬂmﬁd*(é&(lleidmht1nEII!I€I;(Ilp,r282h1L)Af1 O81,Cl,2h, the

reacti on wa 5 hi s

sol ution wa§4 #gtc'ggg: aé%ﬁ %ﬁggc 3!1%}}1{% éi Eoﬁglzﬁ{ %aér.\ib)“f“r?}- conbi ned
15 organi csThémlxqu wap aﬂﬂ@fedé@ ﬁtﬁdd 6115153@1!1, &fwrs*’mlﬁla@ éOlummaof: 2ad (hal ari al

was purified 340¥mbl)as ergol QI@&@Q%@@%\;@? adddd. GORGIaH bHEGoWAIIID Hin2- 6% acet one

in chlofof orm gi ve ow f.oam 95 % at
3,130 ni% m@ﬁﬁ%ﬁ@ 83;97 (¥ M%ﬁ?@?ﬁf@em&h%wmow Y69 eueous
met hanol ov&r 0%C. MTingsteastiohomdsahen q@gncledVath HOO (2 ML) and dituted with/ TH)CL,

Tonitori 9 o0 ke Ryt Tl gl o 48 Ry (MIEL K BRI 6o 2,

apht hal enyl Faturatesh gqireouy NeHCOs 65Gumd) yandarasen(@x) S05nb). nEhtengaiins wareo [ 1, 5-
a] pyrazi ne- 43§ atdrabhy Hb&N@dfudd 5By Bhd the vefati{eadg éﬁes%ﬁﬁo]ve@n{ébc%aﬁﬁd -

2?"2;? SlylF %géﬁ} yéfomreaap%5w&h§9 geéggt han masg»y%@)ve& in’TAE BY 5 and "
[ 5S- (5a, 8a, Al cRar{ophé&yphomate (90%, 0.95 mL, 5. 64 mmol) was added followed by benzyl
amine (1.23 mL, 11.3 mmol). After 2 h, the reaction was complete, as observed by
TLC and the volatile organics were removed in vacuo. The crude reaction mixture
was purified by flash chromatography on SiO, eluting with acetone/chloroform (0-2-
25 3% acetone) to give 1.48 g (70%) of (2S-trans)-2-
[cyano[(phenylmethyl)amino]methyl]-4-[[(4-methylphenyl)-sulfonyl]oxy]-1-
pyrrolidinecarboxylic acid, 1,1-dimethylethyl ester (2a(4))as a white solid. 2a(4)
(structure below) was determined to be a ~1:1 mixture of diastereomers by NMR
spectroscopy.
30



1- napht hal enyl ) tetrahydro-7-[ (1-nmet hyl -1 Hi m dazol - 4-yl ) sul fonyl ] -5, 8-

nmet hanoi m dazo[ 1, 5- a] pyrazi ne-1, 3(2H, 5H) - di one (2dLi bSyn3) & [5S-

(5a, 8a, 8aed p2/me6(7- Cyano- | - napht hal enyl ) - N- (4-f | uor ophenyl poExahydses- 1, 3

di oxo- 5, 8- net hanoi m dazo[ 1, 5- a] pyr azi ne- 7( 8H) - car boxam de (2dLi bSyn4) 30
Sol uti on Phase Library Synthesis The bel ow procedure is a general approach
to the synthesi 529(4)@0\% 2b5 hhmolb)msdrstsolvéd\nﬁm}iIOMeﬂiana(EahD)amh phase

per ush) 1omRerreRy ity B b LR plelo T8 it e Y hBied A0 e 000
series of fsealeddwbenter 18 hafhe rvglattisetsewraﬂmnaaabmhusrac@ ard(tm rf(saltmsmml
I 1.5 rrL i

B ol ystyr el HRlER AR al Fran By 13“?‘?%?25% eyl
pol yst yr ene2e@ngshlpseforny (OQGS%det@h@) foreld Aqmixére o )Peere-dn” vessel
1(‘: g: m’?g r % g%*ﬁﬂseﬂﬂl nsldii&ash@wb@dz e gnaﬁélmraf%@yhé m&yﬁmirﬁ?tgrlgteht %] ane by
aut omat ed s%?rﬁégqstz}‘é}& eg’:gé(g"étap A rge&é‘ﬁ%lagﬁnh’é'ﬁ %g'c for 24 h and
then Tri sdg@zmmn ayll]])@nan&a -Eabysilicraeiie IHLdlﬁ%ﬂ@flétHﬂ ses (Ra(SB) (m?/ g, 1;5

was, o a or
1 550 P TRer B bR 65 oo B e EfmeR on e YERBSIR AL BRGNS 1 7w
t ubes and tN@E €ES Ywasd DEPAMMRexpierighicotst or onet hane (3 x 0.25 nl). The

pretared tubes were then concentrated and anal yzed by anal yti cal HPLC and
LC-MS. HPLC:. (Phenonenex- BGEi B C 18 col unﬁOQl xc®0 mmeluting with

10- 90% aqueous net hanol ovesN/AN/ni nut es cont ai .,Q. 1 %TFA, 4 nL/mn,
monitoring at 220 nm. 15 N “CN H

[ 5S- ( 5a, 8a, 8aa) ] - 2- (4- Cyano-| - al enyl )tetrah -(5- is

oxazol yl carbonyl) -5, 8- net hanoi m [1,5-a] pyrazi 3 (2H, 5H) - di one

(2dLibSynl) OH NNrNCN 20 [5

S- (5a, 8a, 8aa)] - 4- (Hexahydr o- 1, 3- di oxo- 5, 8- net hanoi m dazo[ 1, 5-
al pyr azi n- 2( 3H) - YRa¢3A) {6400 3al .28 eunol) vas tissdleed RAYAOYe (OS5 0801258 n).)68d mmol )
Vas 50l Yl‘é‘ﬂ] (?\L{b ?BD@%PS ﬂg%]l%@éb%tiéﬁ wls E?n%led B EPRlYSN é‘ﬂﬁ dm“ﬁbt h a

coarse r|t yrene 65 ng)

was then ad@ddpdsgowlye rAfz% Zh@ Q%GBW%@@WMPP@MO@W efl %q%ﬂu&)f

|2 Z 0>r<]az oljatmh qhaﬂ;i@r (sden1()0 - 1hémigtur®wh exfatad wfflh@HE@Q% W39 inﬁ)ig)aﬁxgrthat ﬁSCBf gr
an en [l m noe (0] e nes

mmol /g, 75 3 gﬁ%ﬁ'j‘&ﬁ wge é‘ﬂ%‘i %‘?555?’6%) ‘%)%Sé’éé’lm %{’ﬁﬁm? léea A& HIFE NSagai n

for 18 h at pﬁﬁﬁed Bhdlash duordategspbly an$éd, é¢luting witke thlosdo2n/BcatdneSPR-4Ube and

th i tq at

voc o oo D R Pegro oo o gt on

purificati orﬁllao&fahl(‘f}’ﬂ@@e%kﬁ?@lan é@c@b@@d&pwdﬂé?ﬁ thb’}e@%ﬂhﬁ'iﬁéﬁﬁhﬂl nme) (YMC

S5 DS col urggief (Xa(&A)) a9 aklBar §if- 90% aqueous net hanol over 4 mnutes
cont ai ni ng O. 2% phosphorl c acid, 4

e, O
M
o

25 2a(5B) (0.400 g, 1.28 mmol) was dissolved in NaOMe (0.5 M, 12.8 mL) and
heated to 60°C for 5 h. The reaction was cooled to 0°C and 3 N HCl (4.0 mL) was
added slowly. After 2h at 0°C the reaction was poured into saturated aqueous
NaHCO, (50 mL). The mixture was extracted with CH,Cl, (3 x 50 mL) and the
combined organics were dried over anhydrous sodium sulfate. The crude ester was

30 purified by flash chromatography on SiO, eluting with chloroform/acetone (0-2-4%
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mL/mn, nmonitoring at 220 nm. M5 (ES): mz 414.11 [ MtH +. -54 WO 02/ 00617
PCT/ USO01/ 19665
[ 5S- (5a, 30 8ze)6)? 2- (4- Cyano- | - napht hal enyl) hexahydro 1, 3- BCDX601519865

th i mdazol 1 d, 4-f h I t
(2L, bSyn2) R RmeLb ik ¥t (S maman sb ) sE i ey doptsy oottt ) ves o
di ssol ved i diagibityiclo] 228 {tepreme(226-dicathoxiytic aadm[ubﬁmﬁhﬂethyﬂ))eé-metﬂyl a coarse
frit. N, N‘(Qtéxs(%’(ﬁﬂg}y aadféa?%ﬂm hyl polystyrene (3.49 mmol/g, 65 ng) was

t hen added to eac 3¢tT on vessel foll owed by addition of 10

4-fl uorophenyl chl oroformate (0.033 g, 0.19 mmol) The tube was shaken at 25C
for 24 h and then Tris-(2-am noethyl)am ne Pol ystyrene HL (200-400 nesh,
3.3 mmol/g, 75 ng) was added to the H3acfli orf vessel and it was shaken
again for 18 h at 25C. The liquid was dyaNnrdometo a pretared 2.5 m STR
tube and the resin was rinsed with dichl d thane (3 x 0.25 nL).
Concentration in vacuo gave crude 2dLi hSyn? (0.053 g) as a yellow solid.
No purification was necessary. HPLC. &3 at 2 987 mn (retention timne)
(YMC S5 S colum 4.6 x 50 mm 10- 903 agueous mnet hanol over 4 m nutes
cont ai ni 0. 2%)phosphor|c acid, 4 nL/min, nonitoring at 220 nm. M (ES):
mz 457. 07 [ MtH] +

[5S- (5(x, 8a, 8aa)] - ?3(64%)69%8& 0,84 prmp R easydisselved imshsploter E{QH (10 mlp)- | 1

i m dazol - 4- yhd B&ICF(@0% Hd, 088 gywidianeédr A@a@a&%he‘}e afHEV a@ﬁtfb%uéed?mﬁ gH SH) -

di 2dL 3 HH k~~O 0. 094
ml"rtc;ln)e \(Nas Idl éﬁgn ) g%ﬁf"?}‘f@ﬂl%@%ﬁ&ﬁ%ygf%z Zﬁ‘ﬁ%g ?/f@ge tube with
a coar st f | filtratinp Kero@El sabipe oblpived iymomsitghyith BtﬂA{&t'YllieeWﬂatﬂéBwé& eiovéd), 65

" dagol 225?’%“3&%9?% e PR 0285 ey SRols3hOYRE. PHSIRARNR o 25c
for 24 h afféfep ﬁ@ﬁlfﬁlySwwpuaﬁmﬁeatm ARG Eﬁ%—méﬂ 253t b [MrsHFL HPIGORTGO nresh,

3.3 mmol /g, masamn @@begvsocoqlnsnne@mmqus%%mmh @as _shaken
again for 18 gﬂt@{ﬁl d%a d({% d into a pretared 2.5 m STR
Fube and t nERih i é e 06%1})00617 PCT/ US01/ 19665

di chl or ¥pret hane (3 x 0. 25 mL). Concentration in vacuo gave the crude

2dLi bSyn3 (0.043 g) as a yellow solid., No purification was necessary.
HPLC: 70 % at 1,603 mn (retentiosoqipe) f YMC S5 ODS colum 4.6 x 50 mm
10- 90% aqueous net hanol over 4 mnu pnt ai ning 0. 2% phosphoric acid, 4
m./mn, nonitoring at 220 nn). 5 1 % 463. 07 [ M+H] +.

[ 5S- (5(x, 8a, 8aa)] - 2- (4- Cyano- | - napht hal Tényb) N- (4-fl uorophenyl ) hexahydro- 1,
3-

Example 2b: Production of 5S-(5a, 8., 8ac)]-4-(Hexahydro-1,3-dioxo-5,8-
methanoimidazo[1,5-a] pyrazm-z(3H)-yl)-2-(tnﬂuoromethyl)benzonltnle (2b)

s
HN’
N)rN\@iCFg
0
.. CN
2a (0.115 g, 0.264 mmol) was dissolved in anhydrous methylene chloride (3 mL) and
anhydrous TFA (1.0 mL) was added at 25°C. After 1 h, the reaction was concentrated
25  invacuo and the resulting residue was dissolved in methylene chloride and poured
into saturated ag NaHCO,. This solution was then extracted with methylene chloride

(3 x 10 mL) and the combined organics dried over anhydrous sodium sulfate. This
gave 0.089 g (97%) of free 2b as a yellow solid. MS (ES): m/z 359.09 [M+Na]*.

20
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di oxo-5, 8- net hanoi m dazo [1, 5-a] pyrazine-7(8H)-carboxam de (2dLi bSyn4)
10 FOH HNO N NCN O 9 2d(1) (0.030 g, 0.094 mmol) was dissolved in
di chl orome0 hzoms1712.0 nmL) in a polystyrene tube with a coRCBESIWVIIHGES

N, N- (Di i sopropyl ) am nonet hyl pol ystyrene 15 (3.49 mmol /g, 65 ng) was then
added to egliLC RAGE 1 AN7 v $EO0% (Y MEERS OPSadiiinii, drb Bf50 mm; 10-90%

4-f 1 uoroph i anat e +Q w4049 .1 -luhe was shaken at 25C
for 24 h %@Fﬁ@@’&fﬁ%ﬁ%‘%ge},ﬁg ﬁg%[ ﬁ(y??&arﬁﬂ?go)ﬁ’é\flﬁgf"ﬁ@@e HL (200- 400 nesh,
3.3 mol/g, 75 ng) was added to the reaction vessel and it was shaken

agai n for IBdmmb 2850 odlidBion lof (88-(50/8%,866 P ME@CFIudL 6bénzpyBictrabgdio-2>-(4#  STR
tube and t hfitloEShAphMalenkT)SSeLnvéth hncithidizoll, Sappprabiiec $@ Bk SH)-dbnei(c)
Concentration in vacuo gave the crudS 2dLi bSyn4 (0.058 g) as a yellow

solid. No purification was necgssar HPLE: 100 % at 2.890 min (retention
time) (YMC S5 ODS col um 4. Ei:a eous net hanol over 4

m nut es contai ni ng 0. 2% phosphaoric N 4 i/ nonitoring at 220 nm.
MS (ES): mlz 456.4 [M-H] +. 25 Exanpl e 2e: Qe

(3aa, 4(3,7(3, 7aa) - 4- (Cct ahydr o- 4, 7- di et hyl -
di 0x0- 4,.7- epoxy- 2H-i soi ndol -2-yl)-2-(trifl uor Of
NC O O q\l gH 30

(3aa, 4(3, 7(3, 7aa) - fdex < A1 i Rehdlegylgise (2e(1l)) -56
W 021 00617 Per LTS Gael, aci-TeR RS %qi%?‘gidﬁiz?gu Stil gud di methyl  furan

(1.60 nl, 1BethanointijazablsS-ainyserine b3(25LGHpdiope (2e(®) (B0Y7 &n@2A0meId) Wathydri de

(1.0 g, 10. &R inWRshResethlorl e PREY bRITBAI0IRY e ®d. 912 mafl dnd4- 16 h and
was then concentrated in v

PRI AL TR R A R S
Hydr ogen wafuélobenzofichlogide €0L0bY i, DAL aanolimas biided: eBtetreaniontwastle f or 24
ol lowed by PYBRERRRLESrCI AT o beeindd %é?%‘te?f?lggﬁ“’g%‘ﬁb SRR’
solid. 2-D fhsLbax thhOasksdpuctassively w;igner Hed and gt aﬁtN‘ﬂ’g Qy Ben a8 gnnent
to be that ﬁﬁed?@&e})anhydrous sodium sulfate. The crude material was purified by preparative
15  TLC on silica eluting with 5% acetone in chloroform to give 0.022 g of 2¢ as a yellow

solid. HPLC: 100 % at 2.960 min (retention time) (YMC S5 ODS column 4.6 x 50

mm, 10-90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4

mL/min, monitoring at 220 nm), MS (ES): m/z 461.07 [M+H]". The starting material

was made as described following.

20 [5S-(50.,80,8a0)]-Tetrahydro-2-(4-nitro-1-naphthalenyl)-5,8
methanoimidazo[1,5-a]pyrazine-1,3(2H,5H)-dione (2¢(1))

e
5,

[5S-(50.,801,8ac)[Hexahydro-2-(4-nitro-1-naphthalenyl)-1,3-dioxo-5,8-
methanoimidazo[1,5-a]pyrazine-7(8H)-carboxylic acid, 1,1-dimethylethyl ester

25  (2¢(2)) (0.160 g, 0.37 mmol) was dissolved in methylene chloride (5.0 mL) and TFA
(1.5 mL) was added at 25°C. After 1.5 h, the reaction was concentrated in vacuo and
redissolved in methylene chloride. This solution was washed with sat aq NaHCO,.
The aqueous layer was extracted with methylene chloride (3 x 25 mL). The combined
organics were then dried over anhydrous sodium sulfate. Concentration in vacuo gave

0,) benzonitrile (2e) CF3
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10 (3a(x, 4
(3,7(3,7aa)-4- (Cct ahydro-4, 7-di net hyl -1, 3- di oxo- 4, 7- epoxy- 2H-i soi ndol - 2-
yl)-2-(t wé brewonet hyl ) benzonitrile (2e) A solution of 2epPd)/uf@4066sy, 3. 44

mol , 1.07 eq) and. TsCH (1Q ng, .cat_anmount) in 5 togluene (.5 S
heated in ao-bésaﬂ at2e(zs 3 welloy splids HPhe 9r3e(%l@fi18ﬁ%|’?i“? HRURR mem to
room t enpergy D8 dlfinh Ak SOREENMO-$% dqudde mettRduLedr Bingiasies eontaining

Purification.by.flash chr t ogr.aphy .on. sil i I \n i 0%

Et CAc/ hexan@%‘g’l’é‘ﬁ Oﬁlﬁéc}fqu?ﬁﬁ%nnﬁ%‘?l?o@ﬁ %/?E%lpg’g'el\gés&;é)mﬁi’ %828 id. HPLC
99% at 3. O4MAMeOHNEt ention tine) (YMC S5 ODS colum 4.6 x 50 nm 10-90%
aqueous net hanol over 20 4 m nutes containing 0.2% phosphoric acid, 4
m./mn, nmonitoring at 220 nm, M5 (ESI): mz 382.2 [ MFNH4] +. Exanpl e 2f:
Producti®n of (FE8a(54],8q,343)] Beaihyirol-(42nitvb-Fnaphtptiand)d,B-dioxos5,B-

oct ahydr o- 7- methaylbinidazdjlc5-a}pyr7ziepd GH R¢arbexylivoarid, A, 14djmethglethyl ester
2-(trifluoronethyl)benzonitrile (2f) GRG2INC ~ 1 OO~ N o HH DEAD (0.06
m., 0.380 mol, 1.5 eq) was added to a solution of triphenyl phosphine (100
ng, 0.380 mml, 1.5 eq) in THE (1.,3 k) at room 30 tenperature under an
inert atnosphere. After stirring%or mps, 4-fluorophenol (43 ng, 0.380
mmol, 1.5 eq) was added in one pdrQon, @acn m xture was stirred

-57 WD 02/00617 PCT/ USO1/ 19665 for 5 :
(3aa, 4(3, 713, 7aa) - 4- [ oct ahydr 0- 4- (2- hydro RyThe7- net hyl -1, 3- di oxo-

4, 7-epoxy-2H-isoindol -2-yl]-2-(trifluoro hyI zonitrile (2f(1)) (100
ng, 0.254 wmmol, 1 eq) was added and stirring wa& d¥@si nued for 3.5 h.
Purification by flash chromatography on silica gel eluting with 50%

Et OAc/ Hexanes fol |l owed by 5 preparatiye chronmatograph HPLC. 11,93 min
(retention t3a) (O2A0ces8-58bgnmod) Wash & dxtolé(?’umﬁ%s’@?‘l%og@ éf}h"?t%ﬁ‘glanol
over 10101 nuidtsuf®Ricked (MO gl i¥/dry Toksen 01000 mTi)n, Tondiis haxfurgwad adRd 4+) |

72 89 f . i, HPLC.  99% at IR0 iRt |
(e & Chs TR TsifRudailo 2y s mmglle R sl A23:CH8 R B ™)
cont ai ni ng ©.266 o3 pHomirolavashdded md thieneaction msaiheaied ALSAC 2pd br i After Vs
(ESI): mz ‘kﬁﬂé% Je&éddk \§§$c&&1@c{ td B AP MR Gourdd(ihlo 11R$BEE RY).t Mhis

fol | owi ng procedure: uti1on of n-BuLl__( m., 3. 1.2.eq,, 1.6 M
i n hexanes) spigon gwrscgxtrasted ithy F@@Y?@Pﬁmgfﬁseo@ x %rétrﬁg} ﬂ%athe (cfﬁlhlr?c_t’,d 110. 8
nmmol , 1180Q) drghniﬂdﬁvérfgaﬁegb)ueﬁém@@ou@?ﬁiummtﬁteatthmateﬁblewasapmiﬁedn

m xture was,stirred for at_r.oom.15 ten Y en ¢

Et hyl ene oxi%y eﬂa(% .cgmm_a,to%é&y:%oqrﬁ@fx} elftl.g%g gg?’ %\g—?/{’ g%F eu 'd r%ggv{ngfsaghgﬂ %g{qne
reaction mit2irez eie(2) dsompellavofosar. fIPLCr Yo atevhH) mintretenuetimeyGEMCAS t er
quenchi ng WdsopRtudhdhed (4001, N6, adudfud metanéittict YfidcWRERaining

separated an ueous | ayer was extracted wth Et20 ( () . , The conbi ned
organi ¢ | aydkZo\hogp %%Flé\fgmb@?@(ﬁoﬁﬁﬁ‘“@oﬁc?@rﬂ ?@Eeﬂﬁréép?@du%é)d&
pressureg [M-+HJ"

Example 2d: Production of [5S-(50.,80,8a0)]-2-(4-Cyano-1-
naphthalenyl)tetrahydro-7-(5-isoxazolylcarbonyl)-5,8-methanoimidazo[1,5-
a]pyrazine-1,32H,5H)-dione (2dLibSyn1), [58-(50.,8a,8a0)]-2-(4-Cyano-1-
naphthalenyl)hexahydro-1,3-dioxo-5,8-methanoimidazo[1,5-a]pyrazine-7(8H)-
25  carboxylic acid, 4-fluorophenyl ester (2dLibSyn2), [5S-(5c,80,8a0)]-2-(4-Cyano-
1-naphthalenyl)tetrahydro-7-[(1-methyl-1H-imidazol-4-yl)sulfonyl]-5,8-
methanoimidazo[1,5-a]pyrazine-1,3(2H,5H)-dione (2dLibSyn3) & [5S-
(50.,80.,8a0)]-2-(4-Cyano-1-naphthalenyl)-N-(4-fluorophenyl)hexahydro-1,3-
dioxo-5,8-methanoimidazo(1,5-a]pyrazine-7(8H)-carboxamide (2dLibSyn4)

30  Solution Phase Library Synthesis ,
The below procedure is a general approach to the synthesis of SARM:s of the present

invention in a solution phase library format. A more detailed description of individual
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20 Distillation at atnospheric pressure (170-185 C) gave 10.13 g (80.3
mml , 729 of 5-nethyl-2-furanethanol (2f(2)) as a light yellowoil: O
~/COH A sodorown7 of 2f(2) (252 nmg, 2 mmol, 1 eq) and PCT/US01/19665
4-(2,5-di hydro-2,5-dioxo-1H 25 pyrrol-1-yl)-3-trifluoronethyl benzonitrile
(798 g, 3 compbunds.hadeiaitis Gﬂyﬂﬁmﬁﬂtoﬁﬂ)appn@)ch\faﬁows i A senicsatf freo emineenper at ur e
for 2 days The [ e n R essure.

i fi [ ?1? %ﬁdc roﬁa\gsutro 4 n§1 g’fe?)%gelagIa?é_;ég‘lbé(ie W5

Purlflcatlo ogr ap ons Ing Wth_65%
Et OAc/ hexanhssolg/a&m divhlargmethapaifled 1B apdlystysene dehe witl a eomsesfiig. AN.J-7

a- hexahydr D%F §1Fe5 49 ol %@m waSde ¥dddd to 3hch
| soi ndol_- &% %]‘T)ll%[ﬂ M%}%@F begg)n?trl % g) 1 73 ngy 019 pure
(3aa, 4a 57a Toagaipn yessel | qi,logved by add1t10n of the des1red a01 chlonde isocyanate,

a, 4, 7, 7a- hexalyfiraatt &%uﬁwdﬂm’ab 0.16 Fonigd) fiy .5 I3 didh¥6ethane by
4, 7-epoxy-2H-is

dol tr f | uo t hyl) b | d
310 ng of Ut o B Eﬁ% SR VPP SO B r"a%{dl(tgﬂi) vere
| sol at ed asTHd(2-AnBAdéthE)antne BoazsﬁymlHn (smk)a:t(mdngshelsﬁ mhoBR07hmg) Was3 mol ,

0500 o2 i, 5 RO i o B Vlbld R, b Pt A, Bpg S colurm
4 m nut‘kﬂs dm\ndﬁnm@oh talse wirodpined ingo prstated 2.5l $TR tubes And Bheiresin #8s 220 nm) .

2f (3B): insed Wi diéhd rﬂgt‘ ar{er(gggWS A0 [T refardeulses wdpStieal um 4.6 x 50
mm  10- 900 o aqueous_ nmet m nut es cont ai I’ll%% % é){gégpos hor| C

acid, 4 mvwwﬁaﬁ%m%mab@eéby myt%ﬁ?i HPE Gy
H F3C ON Mgl uliconobu bl 38k 0 difl sty TiRkoo d (8, AP C (43

ng, cat.) was stirre gen atnosphere at room
t enper at ur emimjteskohtammg Om%TFAaémIdmlmmOmtcmngmﬁ@ tnmé;r ed through celite
and conf:gantrat ed under reduced pressure to give 0.2 g (0.51 nmol, 100% of

2f (1l)as a white SO|Id H % a 9 re ntlontl YMC S5 QDS
colum 4.6 x 50 il %%%ﬂ W%‘f) %%i% % Ah;(r)’glnutes

cont ai ni ng 0. fS%awW “me PTG
394.97 [MH]}: 15 CF NC O O OH N D Productlon of

(3aa, 4(3,7(3,7aa)-4-(4-(2- Brom)eth ctﬁhydro 7-
met hyl - 1, 3- di oxo- 4, 7- epoxy- 2H(¢ yLD- 2- trlfluororrethyl)benzonltrlI
e 20 (29) N-O

20
[5S-(5a.,801,8a0)]-4-(Hexahydro-1 ,3-dioxo-S,S-methanoimidazo[1 -

a]pyrazin-2(3H)-yl)-1-naphthalenecarbonitrile (2d(1)) (0.030 g, 0.094 mmol) was
dissolved in dichloromethane (2.0 mL) in a polystyrene tube with a coarse frit. N,N-
(Diisopropyl)aminomethyl polystyrene (3.49 mmol/g, 65 mg) was then added to each

25  reaction vessel followed by addition of isoxazolacid chloride (0.025 g, 0.19 mmol)
The tube was shaken at 25°C for 24 h and then Tris-(2-Aminoethyl)amine Polystyrene
HL (200-400 mesh, 3.3 mmol/g, 75 mg) was added to the reaction vessel and it was
shaken again for 18 h at 25°C. The liquid was drained into pretared 2.5 ml STR tube
and the resin was rinsed with dichloromethane (3 x 0.25 mL). Concentration in vacuo

30 gave the crude 2dLibSyn1 (0.058 g) was a yellow solid. No purification was
necessary. HPLC: 100 % at 2.237 min (retention time) (YMC S5 ODS column 4.6 x
50 mm, 10-90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4
mL/min, monitoring at 220 nm). MS (ES): m/z 414.11 [M+H]".
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CF3 NCOBr NOGgHA solution of 2f(1)(495 ng, 1.26 mmol, 1 eq) and
pyridine (0.1 m, 1.26 mol, 1 eq) in CH2C12 (2 nl) was added to a

sol uti on v oPhBPBr2 (636 ng, 1.51 -59 WD 02/00617 PCT/ USBAT/US@BB665DI |

1.2 eq) in CH2C12 (2m) at OC. The reaction m xture was stirred at room

t enper at ure f or[58-(bu,8c48aen]-2-¢¢-Cyahodrmaphtbaleaybhexabydvel 3rdidxe88- pr essur e.
The resulting resiethanoimidanablhedlpyxarine7(§8)-aarbosyli¢ anid, 4flugrophenyibxane
(6:4) and the conbined washings weretgu@alikymBy f1ash chromat ography on
silica gel eluting with 5 60%EtOAc/hexane to give 390 ng (0.85 nmol ,

67.7% of 2g as a white solid. PLC: % at 3.51 mn(retentlontlrre) (yYmc
S5 ODS colum 4.6 x 50 mm 10- qu?#u mpf hanol over 4 mnutes

cont ai ni ng 0. 2% phosphoric aci d, g 0 orkng at 220 nn). MS
(ESI): mz 456.7 [MH 10 Exanple 2h: P .@

(3aa, 4(3, 7(3, 7aa) - 4- [ Cct ahydr o- 4- ( 2- hydr oxy h*.lyl )

nmet hyl - 1, 3- di oxo- 4, 7- epoxy- 2Hi soi ndol - 2-yl ]
-2-(trifg uoromet hyl)benzonitrile (2h) CF3 cKICO K O gH 15

(3aa, 4(3,7(3,7aa)-4-[4-[2-[[ (I, 1- D met hyl et hyl ) di net hyl si |l yl ] oxy] et hyl ] oct a
hydr o- 7-

net hyl -1, 3- d| ox0- 4 2(BB:030 ZH0.084mierd) was 91S]solzed(mrdl¢hl<er@m@t1@pﬁ§299éﬁzlanltr||

e (2h(1)) b9t rhe t&’oe%ﬂeh Htf@zlrée s NiNsEo; héb?ﬂ) pyDarhiffen{cthy? p

Hepyr1 di LE"( Dromde, BB e g e o ere) ] swr# H9 é«ﬁaowact. on
was comd ﬁt e-fms)rm%@ylahmﬁﬂoﬂnyatd_@ 033ng) Ovilsmpoly Ete tubkavas shakenat 250qLfowuS |

o gani e | oy N B GRS ED WP BRI e Gocibdthbsn, 135ufigil e
anhydr ous I\E@S@ wag addedstoitbeteacting vesseh agdit|veay sbilien agpin forul§ b picX°Con was
necessary Z@hé*f’g %rﬁhe@m%?a lePiréd £5 9SO niteHRA tﬁe%%%sﬁ%&%ﬁm 4.6

Xx 50 mm eluytin (ieous nmet hanol over m nuél S, co aining 0.1
% TFA, 4 rréwh%%omﬁ%ﬁlilet @r?i ‘Pré ) SEDRFHTAtIRR IR ERSDY gaYﬁ Gude H +. The
starti np ma{®osAg) asdhfellbw sotid. Meglpurificatibe was mbauskang HPDG@QBIP/Eat piL: !

(50" nL) ves iR G| ‘Zﬂﬁé‘%% Rty 4 oY . e by tpidter 3
but yI di met hygveri4 minutds| contatieng 9.288pkpsphiotictacidysi thL/maihi moniforingat 226 @m)t he

reacti on wa e i43% Q7 bﬁfﬁ’]yl ether (300 nL) and washed wth water (1 X
100 ), 1NMHOEEM fifl 423 CE

20 [5S-(50,80a,.8ac)]-2-(4-Cyano-1-naphthalenyl)tetrahydro-7-[(1-methyl-1H-
imidazol-4-yl)sulfonyl]-5,8-methanoimidazo[1,5-a]pyrazine-1,3(2H,SH)-
dione (2dLibSyn3)
\\/
_N’\r
CN
25 2d(1) (0.030 g, 0.094 mmol) was dissolved in dichloromethane (2.0 mL) in a

polystyrene tube with a coarse frit. N,N-(Diisopropyl)aminomethyl polystyrene
(3.49 mmol/g, 65 mg) was then added to each reaction vessel followed by addition of
imidazolesulfonylchloride (0.034 g, 0.19 mmol). The tube was shaken at 25°C for 24
h and then Tris-(2-aminoethyl)amine Polystyrene HL (200-400 mesh, 3.3 mmol/g, 75
30 mg) was added to the reaction vessel and it was shaken again for 18 h at 25°C. The
liquid was drained into a pretared 2.5 ml STR tube and the resin was rinsed with
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WD 02/ 00617 PCT/ US01/ 19665 100 nL), water (1 x 100 niL), brine (1 x 50 ni)
and dried over anhydrous MgSO4. Crude 2-[2-[[(1, 1

- di net hyveo hy/bgedi met hyl sil yl ] oxy] ethyl] -5-nethyl furan (RPO(/2p)1/19665

anal yzed by LCVM5 and NMR and determined to be pure enough to _he carried on

directly tohtlﬂeromthamt(égs 0.23nb). Caygentztion in yzcue; geve therawds FHbSYRS) (YMC S5
QDS 5 col unp.o43%)%s & m%ﬁﬁl mpurtﬂtaﬁ&x%%&%@guq{mchw% ataves 4

t t t
(o) a6 i e tonins) GG s S Tairph e s 101904 srbmbssmginzilor o 10
di ssol ved idvedidchinafes ebftaingg (2% phbsptivdicHcld; A ool /atin 2béhiforingad 2DOUmy. The

vol ati | he vacuo and the resulting orange oil was
i seol ved i MELESY rat”ze‘tggﬁﬁﬁﬁttl (50 m.) and Pd/C (10 % Pd, 1.00 g) was
added. Hydrogen was then introduced vi a a baI I oon. After 3h, the reaction

was filtered thr ough celite ri n5| ng .wt and concentrated i n vacuo.
The crude ahi%-8e.5a8 %Jﬁﬂ’pb’? H}ﬁlﬂl‘g??]?nyl N"("agﬁ"% ?leggngﬂg) 18- si 02
el uting with acet one/Mos Skt ca 0 g of
(3aa, 4(3, 7(3, 7aa) - 4[2[[(11d|rrethyl ‘“9 thyIS|IyI]

oxy] et hyl ] hexahydr o- 7- met hyl - 4, 7- epoxy- IH-|sobenzofuran 1, 3(2H) - di one
(2h(3)) as a clear oil, in ada 3.00 g of the starting 2-[2-1[(1, 1-

di met hyl et hyl ) di et hyl si | yl ] oxy] I ]3){\ thpyl furan. Characterization by
proton 20 NMR spectroscopy showed™on Zﬁ%%lo{% Z 1H NWVR, 400 MHz,
CDC13, 3.83 (2 H t, J=6.0 Hz), 3. ( N d) J ? Hz), 3.06 (1 H d,

J= 8.2 Hz), 1.70 - 2.25 (6 H, n), 1.55 (3 Hy& (9 H s), 0.00 (6 H,
s): OOOAS OO 25 2h(3) (0.250 g, 0.8 rmoD) at
4- anino-2-trifluoronethyl benzonitrile (0.124 g, 0.668NmDl) were suspended
in dry toluene (2.0 nL) in a seal ed tube. NgSO4 (0.200 g) and

triethylam 0. | d | d
in & ofl b ar 24D 0HPieCe o8 et es RS PO RE-ERARRE0 A ) Ter e
and 30 concpolystatens tilre witle acoarfthisitc rNﬁé(Dmoerqpal)ammnmhhylfwbdtybwef | ash
chromat ggr gbz@ n(‘)l@9 Iﬁ%ﬁ&lésntﬂeﬂ\ﬁ&&dq’?@%eﬁ&loﬂ'x)é?sepfo}ﬂfy%veab fadaﬁ'iQ)iIt)of as a

yel | ow sol i retention ti col um

4.6 x 50 mﬁél%‘i’l?@nwl%yaf@t@@@%«%@ 1\9\@’@9»0@@27“@@1%@5@@1@@6? (&ft‘}eous
met hanol 0Vﬁran&tlﬁﬂn”13ﬁ£§2 &finbahil)4ine Pb%asﬁl%&te HLr@aommu miesH) i3t Dy gat75220

nm. M ( ESng) was adgedl to]thé reac':\ga vess%lz and % was sl?aken agaln foeré%%Jt_&?C The

liquid was drained into a pretared 2.5 ml STR tube and the resin was rinsed with

20 dichloromethane (3 x 0.25 mL). Concentration in vacuo gave the crude 2dLibSyn4
(0.058 g) as a yellow solid. No purification was necessary. HPLC: 100 % at 2.890 |
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol
over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm).
MS (ES): m/z 456.4 [M+H]".

25
Example 2e: Production of (3ac,4p,7B,7a0)-4-(Octahydro-4,7-dimethyl-1,3-
dioxo-4,7-epoxy-2H-isoindol-2-yI)-2~(trifluoromethyl)benzonitrile (2¢)
5
N
o)
30 (3aa,,4P,7B,7ac)-Hexahydro-4,7-epoxyisobenzofuran-1,3-dione (2¢(1))
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Exanpl e 2i: Production of [3aR-(3aa, 40, 7(3, 7aa)]-4-[ Cctahydro-4-nethyl -1, 3-
5 dioxo-7-[2-[4-(trifluoronethyl)phenoxy]ethyl]

-4, 7- epowo BtMaesDi ndol - 2-yl ]-2- (trifluoromethyl)benzonit PCT/@®S¢1219695, f ast er
el uting anti pode and [ 3aS-

(3aa, 4(3,7(3,7aa)] -4-[ Cct ahydr o- 4- net hy
(trifluoronethyl)phenoxy] ethyl] -4, 7-
(trifluoromethyl)benzonitrile (2iB), | uting enanti omer CF3 CF3 CN
NCOOI/ I OFCNNCF 3 Hg O gH fre\Tacem c conpound, synthesized as
described for 2f, was separated into thgH'i ndividual antipodes by chiral
nor mal phas Lgut d-qchr hy. kE gl : nm
was sed ol LTy R Sy e Ranar) BN aT ph o, B0

50mL/ ni n.  Uwlgeréoriemarhydode(lPrenhd2 gyeel) wenaddeds lhe reaction wgs pléwerkst

i somer 2i A f5¢t R0t b hnlliviR tFrerPnbbntitél) inwasud U 4 Peltda 1845 186 gid( [ a] D25

= - 53.Q2, C=_3.134 ng/ [ c | yti i 2i B

(r et ont fon DARESSA BLTGETARIAS) BRARBL (G ORTS D2 & rasdtSs 2" o) o

i2_n CII;IZCéZ) _IaIydﬁigfahWajs&&JnintﬁNiﬂdced byabaidorpireishe rdacﬁnmsttir@da"phg/él( h.ZEIlThe(Eléd;rpl(g ,
: Productijon o -~a-,Met hoxybenzen . X, : :

any -2 (- oy MR PanRRv A PO SAORIERG 8l B4 whigned 19

epoxy- 4H- i sodneduiratibnyih vecunto giet Za(l) @}69 gies @cdgte solid 2-INmgnsiong NQE - 62 WO

?:23;20?1(1 37 (C?‘ﬂ%aﬁa% his ‘?’%ﬁfﬁe‘} fhe Sirpotral assiemant 10 be ot ot 2eld: | y1 1 oxy]

et hyi ]o ahyar o] ,

7-met hyl - 1, 33,007 g {5 eRoSN AT S A MRl eyt 3 afoxd 2Pl pak R IRCREREBLE! | ©

El-zjaﬁﬁl)né-l I-\Igaphi hfﬁg:f?‘%onft 1%%2&”11 > I%g}l'lflﬁgfgyﬁit@a mal ei ¢ anhydri de

(14.0 g, 113 mmol) in AcOH 8230 s heated at 115 C for 12 h. After

cooling to ¢solytinm ofe2e(l) GAO Mge3 b 14k snd AsQH (A e cAtemeY 1Br essur e

E geE) di 151t egoluérel(5Ghid)has Hodted ih h sedlb@tube Gl daysATHE resatonmsiiest was Wi th H20

-1, 3-di oxo-7-[ 2-[ 4-
2H i soi ndol - 2-yl ] - 2-

m.) wa

cooled to room temperature and then concentrated under reduced pressure.
Purification by flash chromatography on silica gel eluting with 50% EtOAc/hexanes
gave 400 mg (1.10 mmol, 34 %) of 2e as a white solid. HPLC: 99% at 3.04 min
(retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over

20 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS
(ESD): m/z 382.2 [M+NH,]".

Example 2f: Production of (3ac,48,7p,7ac)-4-[4-[2-(4-
Fluorophenoxy)ethyljoctahydro-7-methyl-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-
25  2-(trifluoromethyl)benzonitrile (2f)

. BH
DEAD (0.06 mL, 0.380 mmol, 1.5 eq) was added to a solution of
triphenylphosphine (100 mg, 0.380 mmol, 1.5 eq) in THF (1.3 mL) at room
30 temperature under an inert atmosphere. After stirring for 10 mins, 4-fluorophenol (43
mg, 0.380 mmol, 1.5 eq) was added in one portion. The reaction mixture was stirred
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10 1IX wth sat. ag Na2CO3 (1 L) and 1X with brine (1 L), dried over MgSOH4
and concentrated to -200 nL under reduced pressure. Purification by flash
chr omat ogv@phigoson cati on exchange resin (60 g, CUBX13M6 fPOTURHI/EEH

Chem cal Technol ogies) eluting with CH2C12 gave 25.0 g (88% of

4- I(2d5 HPEWdf gr;ﬁn?(ﬂio@@?ﬁ th&)l4s[bataﬂydﬂa|at(uh@dma@emygonniethym 3adiogo-y el |5 8W
sol i % a nomen rime, X
10- 90% aque%%@?@'t‘ ﬁ‘iﬂm‘gb%r'gli' @ﬁ’ﬂﬂ@@e’g’ﬁ”g%f‘%sﬁd%é&mm@ of 1254 acid, m;]
ZLé rzﬂ g D”ﬁ'ﬂlﬁl@l,lll‘tgl ) &tas d@dedramy, stli\l‘ﬁl WESYontimhed £49. 521{3 I’Mﬁtﬂaﬁon b)i ﬂg%h 4 03
, 0X0 rhonitrile :

ol ) was 2%5‘68?%8 b 59 lich g %‘%Wﬁ?%‘gaéaﬁg‘egﬁ Bol X“ﬁé%%h(z)g(l 11 g,
5.24 206 mmutparstis cﬂldoinaiogrﬁphy [HRECi bh9%wasn (rewhiech titnepOMICHSS OBPSh and t hen

led to 2 0 lid. Th
SO0 5 ST FUFRLE o SRR el On A A PR,
was added. W@;&mh/mmnm@nnng it 220cnred @ave & meKa8Yepoh2f asfa wlid4 HPLG he

reaction waggfiaf 3 8 @fln (HRfuEh nﬁ@p (VRIC B DD colinh . 8% BY B Fi-90%-
Concentration in v%;a% gave

eIIowsqll i.ch F@? urlfled by

flash chronUSevsp ogpw@amg%ﬁc t%&lma&?vﬂ O RbRTGAEA AT BIbr m (0% -

le. i‘;/o?) 13% a?ehmmi' g 4tQ2QnuH, RIS(EBIN in/2387) [MSH? yel | ow foam HPLC. 86% ﬁt
mn retentign. tine QDS ¢ 4 ting wt

10- 90% aqueous ﬂﬁ?ﬂ%ﬁ%ﬁ 8 8&“%%?@&‘% #’mh% rfwogloéw OSp%OI‘I c acid, 4

mL/ m n, nonitori Agsodittion2@0nivi (89 Bah3340 mmol, 1.2 eq, 1. 6 M in hexanes) was

(3,7(3, 7a(x [ g A 3 poxy-

2H i soi ndol ﬁ%d%dt ﬁﬁ%g SBLaloéﬁ)g(t:% 3 | tri I(m{lﬁ: W{ng%olmgéggmﬂgxs

PCT/ US01/ 19@@3 at e;ldfm iyt atgpagpherp,( I}ie feaction 311Xf2f39WaSrﬁ¥BTe)d fopd hept2eIPved in

THE (8.15 mjendehtbrean&d esdl&ditd 0°Q Eﬁmaieycpﬁ@@w TRE, blcmzd mnedld] sa) eehst 0 OC.

HFPyri di ne en a ded After eact |
careful Iy pé‘fzﬂegd{m l%ﬁ”ﬁe 88‘% esTepCuan MUHHTe s} Bo(;ﬁeg ﬂa‘?aéma droogk%@c?f%lg Wi th
met hyl ene chVamnigie ABtexqBhching. wfﬂheatmawlmqusoumm@lhdw welting lagietsrwere N HCI

and dried o | § LRNC r t he
2j (2) (0. 99¥e§{aragésw§%%oa}9%gg% i C ﬁst\%étg not%l?tlijlrﬁ%tz @ & ?ﬁ %}If%d 96%
at 2.443 100&4610212159? verer &jds ey NS nandr %Qr@mtraé?d pdhen) redygad BESSTIS

col um 25 6 Diallafith afhtiiospibriol r&s&&rﬁa%mguewavm maquog\&ﬁmn TIAEES

% h 220 M5 (ES
2 399, 03 ?m@hﬁgg%é%ol@ébﬂbm@mﬁ@%”ﬁ??SLI g oz nm A (E:

2-[(3aa, 4fi, 70, 7aa) - 2- (4-cyano-| 1

napht hal enyl ) oct ahydro- 7-met hyl - 1, 3-§{i q ~PHepoxy- 4H i soi ndol - 4-y] et hyl
ester (2j) 20 2j(2) (0.200 g, 0.575 I) was added to a solution of WSDCC
(0.138 g, 0.719 mml) and (R -mandelic acid (0.096 g, 0.575 nmmol) in

g![ ICt”r g&;;arft ggge ; (ﬁeso%uthdﬂ-af 26 PP nED f0R19) ed@nd hers-alged-A5diddereact i on

pyrrol-1-yl)-3- tnﬂuoromethylbenzomtrﬂe (798 mg, 3 mmol, 1.5 eq) in CH,Cl, (10

mL) was stirred at room temperature for 2 days. The reaction mixture was
concentrated under reduced pressure. Purification by flash chromatography on silica
gel eluting with 65% EtOAc/hexanes gave 217 mg of pure (3act,4p,7B,7ac)-4-
[1,3,3a,4,7,7a-hexahydro-4-(2-hydroxyethyl)-7-methyl-1,3-dioxo-4,7-epoxy-2H-
30 isoindol-2-yl}-2-(trifluoromethyl)benzonitrile (2f(3A)), 73 mg of pure
(Baa, 40,70, 7ac)-4-[1,3,3a,4,7,7a-hexahydro-4-(2-hydroxyethyl)-7-methyl-1,3-dioxo-
4,7-epoxy-2H-isoindol-2-y1]-2-(trifluoromethyl)benzonitrile (2£(3B)) and 310 mg of a
mixture of both 2£f(3A) and 2£f(3B). All three fractions were isolated as white solids
with a total isolated yield of 600 mg (1.53 mmol, 76.5%). 2f(3A): HPLC 90% at 2.56
35  min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol
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m xture was then diluted with dichloronethane and washed with 1 N HO (2 x
10 nml), once with sodium bicarbonate (10 nL) and dried over anhydrous

sodi um swéar/e6125 Concentration in vacuo gave 2j (0.220 pyT/@soizaye | ow
solid which was not purif.ied her.. HPL %at 3..283 retention
TP) (VMG QST BpRet CIRAING QB oo g i Eh T 58 B QS & ket hanol
over 4 m nufe3B)cGIRIAl D0%ait 0.58%minRasmivartime)d¥MC S6 DS rolummh6 v:tso)rmmg at
220 nm, Z Product i on

(3aa, 4(3, 7( CQ?“GP“FEI%F‘P@% %‘ga‘]ﬂ%eﬁﬁyﬁ%nﬁ‘ﬁﬁﬁ%(%}{% 41939 xy] et hyl ]
hexahydr o- %h&mhmomynﬂemgdt;@lzo

nitro- 1-5napht hal enyl ) -4, 7- epoxy- IH-| soi ndol e-1, 3(2H)-di one (2k) 02N 0 O-TBS

NOH OHHH -64 WD 02/00617 PCT/ USO1/ 19665
(3aa, 4(3, 7(3, 7aa) - 4- [ 2-[[ (1, 1- Di met hyl et hyl ) di met h

|IHyI] oxyl ethyl] -3

a, 4,7, 7a CF,
t et rahydr o- 7- met hyl - 2- (= ni fr o- | - napht hal enyl ) - 4, ol Hi soi ndol e-
1, 3(2H)-di one (2k(1)) 02 TBS N5 g S f 2h(2) (455 nyg,

Hp¥Pr ol e- 2/5Mj oge (254 ng, 0. 947

1.894 mol ) and 1-[4-nitr
mmol) in benzene (2 nlL) was he 0C overnight.

1-[ 4-ni tronapht hal ene] - 1H pyrr £di one was made as ribed in 10

2] (1). The reaction m xture was CHrH:entrat ed under redu pf¥ssure to give
crude 2h(2) as a brown solid, which was used directly 19 the next step

W thout further purification. (3aa,4 (3,5 (3,7 (3,7aa)-7-[2-

[ (1, 1- D net hyl et 3 h

5- hydr oxy- 4 rret J%bm H%?QY(?&'((YQ% ﬁ)sl%]nrlﬁ& ?leh) atHﬂxﬁjﬁogﬁ}ftﬁ-l‘; Caﬁ) e 1, 3(2H
)- di one” (2K§ #%%mh ) (@S stirred undsr 9%13’136%?“ atmsslaqraﬂ @ﬁm meppyur 2dided to
a sol uti®n Tﬁé r@éﬁtﬂﬁnﬁ&ﬁr@)wds%l&'ﬁedﬁﬁdu)ghlcﬂlﬁlaﬁd canddhirated uhder ré&fuced 2k(1) was

The resul i RrEERe 2R Ol Rmit o0 Rl 2h0R  witeRuid ST SRS (71
ng, 2.84 nmBI5p miagresaidiod tiare)] (YMC SHODYIcdumast.tie &0 eamtebitingfwithkl ®9eni ght .
The reacti 0?%1%0& %&aﬁ‘@i&v@@ gmﬁ&% Q&tlnﬁmgto’ l%me E/nﬂéqéxsgfgor%[s (%Qg)ed

with Et OAc i ne weré ‘drie

concent r at eHlT’l)’rM&(ESBdﬂPé%é%ﬁéié’gLﬁﬂ Purification by flash chromatography
on Si02qluting with a m xture of 75% Et CAc/ 30% hexanes, gave 25 130.2 ny

(26% of 2k as a brown solid. HPLC. 94% at 3.92 mn (retention tine) (YMC
S5 ODS colum 4.6 x 50 mm el uti ngN(\:M tﬁfF310- 90% aqueous net hanol over 4

Example 2g: Production of (3a0,,4p,73,7ac)-4-[4-(2-Bromoethyl]octahydro-7-
methyl-1,3-dioxo-4,7-epoxy-2 H-isoindol-2-yl]-2-(trifluoromethyl)benzonitrile
20 Qg

A solution of 2£(1)(495 mg, 1.26 mmol, 1 eq) and pyridine (0.1 ml, 1.26
mmol, 1 eq) in CH,Cl, (2 ml) was added to a solution of Ph,PBr, (636 mg, 1.51
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m nutes contai ning 0.2% phosphoric acid, 4 nL/mn, nonitoring at 220 M),
M5 (ES): mlz 527.5 [M+H]. -65 WO 02/00617 PCT/ US01/ 19665 Exanple 21:
Product i omoi/m(waa, 4(3, 5(3, 7( 3, 7aa) - Hexahydr o- 5- hydr oxy- 7PCRAUS01/19665

hydr oxyet hyl ) - 4- et hyl - 2- (4-ni tro-1 - napht hal enyl ) -4, 7- epoxg | Hi soi ndol e-
1, 3(211) - diromel, ( 2199) 2K 2mi) 34 00§ Ty Fqaction Mikise; wasestise TERAY( 0. 3 ni,
0.296 Ml | tedipdfhfi®d #ri308, ’cH%nTllﬁ’!:Qol‘é’éﬁgwﬁf rehQ)v%d uHEer re@eti Prdddik. The CH3CN (6

L dded't | ut

T s O ok gt L i BuePbergins %Eﬁgc-ﬁwe? EHadds) g
m%téI e : Ih al V\/a&)nﬂcﬁllﬁiwm;ng%&w?ﬁ@?uﬁﬁécﬁ@ﬂa&fh}bhfd:ﬁ‘atogﬂﬁhﬁaﬁi sﬁtwgelt alting \?[hflh E? gi d
an e e,separat e ous extracte c
(1X) ané id;%ﬁo‘ﬁ@&"%}egtguﬁ%e%gk}agzﬁ% %@gﬁ)#ﬁ%aﬁ-ﬁgﬁ qd(;I:”nd bri ne

(1 X), dri eHPh€e99%a? S mindraenimarimeat (éﬂ\d(ﬂr&ﬁe@DSauixlmaniﬂﬁnes&mne 10-

Purificatio, r CH2C12
gave 61 2 myC syt mesfisf bR LRI Ry £y hishtid i b,
(retention mpmgﬂr(g\&VQZQmSc(ﬂSJhmﬂZ%Gﬂ%H?oo mmeluting with 10-90%
aqueous net hanol over 4 mnutes containing 0.2% phosphoric acid, 4 nL/mn,
nmonitoring at 220 nm), M5 (ES): mz 411.2 [MH -. Exanple 2m Production
of (3aa,4[3,5[i,7(3,7aa)-7-[2-(4-

Fl uor op‘rﬂenoEy)mpleylli Rrodinytiow o (3nwd I, 7dc ) Dekalydrd-dn(2thydrioxyeshybTal enyl )
20 4, 7- epoxymethylilshilindo47epsxy2H-ispindel-2-yHy2-(ifluoromethy Db enzagifrile r 0 HH H
DBAD (37.7 @ 0.164 mmol, 1.5 eq) was added to a solution of PPh3 (43 ny,
0.164 mmol, 1.5 eq) in THE (1 m). After stirring for 10 m ns,

4-fl uorophenol (18.3 25 ng, 0.164 |, 1.5 eq) was added and the reaction
m xture was stirred for a further ﬁins A solution of 21(45 ng, 0.109
mmol, 1 eq) in THE (1 nlL) was d bhe m xture was stirred at rt
overni ght. HPLC showed the crude ot i Off OHt 0 contain nostly
starting diol (21), so this mxture“way agded-to a preforned m xture as
before of PPh3 (86 ng, 3 eq), DBAD (75744 eq) and phenol (36.6 ny, 3
eq) in 30 THE (4 nL) at rt. Stirring Q/asﬁc@ tinued until all of 21 was
consumeql as was evident by HPLC. The reaction was concentrated under
reduced Eressure. Purification by -66 WO 02/00617 PCT/ US01/ 19665

(3aa,4B,7B,7ac)-4-[4-[2-[[(1,1-Dimethylethyl)dimethylsilyl]oxy]ethyl]octahydro-7-
methyl-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-2-(trifluoromethyl)benzonitrile (2h(1))
(0.031 g, 0.061 mmol) was dissolved in THF (0.5 mL) and fransferred to a
polypropylene container followed by cooling to 0°C. HFepyridine (~47% HF, 0.1
20 mL) was then added. After 15 min, the reaction was complete as determined by LC
and was poured into cold sat aqueous NaHCO,. The mixture was extracted with
CH,Cl, (3 x 10 mL). The combined organic layers were washed with 1 N HCI (1 x 20
mL) and dried over anhydrous Na,SO,. 2h was isolated as a yellow oil. No

purification was necessary

25 HPLC: 95% at 2.59 min (retention time) (YMC S5 ODS column 4.6 x 50 mm
eluting with 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4
ml/min, monitoring at 220 nm). MS (ESI): m/z 394.97 [M+H]".

The starting material, 2h(1), was made by the following procedure.
To a solution of 5-methyl-2-furanethanol 2£(2) (2.00 g, 15.9 mmol) in DMF

30 (50 mL) was added imidazole (1.62 g, 23.9 mmol), followed by zert-
butyldimethylsilyl chloride (2.63 g, 17.5 mmol). After 2 h at 25°C, the reaction was
poured into diethyl ether (300 mL) and washed with water (1 x 100 mL), INHCI (1 x
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preparative chromatography [HPLC at 15.2 min (retention tine) (YMC S5 ODS A
colum 20 x 100 mm 10-90% aqueous net hanol over 15 m nutes containing 0.1%
TFA, 20 m@nt/meimoni toring at 220 nm] gave 25.0 ng (45% pof/u8emmsesa | i ght

Y5 50 mm o WPl a1 Fo S R RE (b SRR ddove s vamRe e et ni g
0.2% phosphiadee-[a4[d, 1-41mmmmmy1)mmutmsﬂmpm}etmpsmahymﬁar((lzsqz)) whg 505. 2

: h :
b 164 ol ) Ryt s find SRR o0 SR e Bod@hth bl Bea SR 1 40157
my, 0.164 dirmsily t@/\ﬁn@ Imdédp aHBLEN $00% at #5341 min getentiontime { Y MECeRP OBXS a
further » %gh é@%ybmelﬁg%ltwmagu%%%1 QVe}Qﬁnm L) in THE (1

m.) was ad ture-was stirre rt overnig LC showed t he
cr ude. reac@qnéﬁinlﬁgﬁtwgﬁpe%ﬁf@pnmﬁﬁ@wl}ga@tzgﬁfl)ng di oI (compound 21), so
this mxture was added to a preforned i xture as before of PPh3 (86 ng),
DBAD (75.4 ng) and phenol (36.6 ng) 1 yl) at rt.  Stirring was
continued until all of 21 was consuned— The rgﬁ tion was then 15
concentrated under reduced pressure. Purificati on\by preparative

chromat ography [HPLC at 15.2 mn (retention tine) (YMC S5 ODS A col um 20
x 100 mm 10-90% aqueous nethanol over 15 m nutes containing 0.1% TFA, 20

nL/mn, nmonitori ni(Bt(4.0220 8oy n2dlei0 afillydritfedq .40fg, P45 Bsmeol) wefet yel | ow

ool . 1P G B e 9 R b s S BRSPSt - © 5,50

phosphori ¢ weredhertremoveidip vamoiand thengsulting @20gnol wahBis¢dSd inrmbgols®5. 2 [ M H|

Exanpl e 2 4- ( 2-
hydr oxyet Ryftﬁ%@vff@wa%ﬁgh?w %ﬁgi@%é@?%ﬂo?ﬁfaﬂ%%% (

napht hal ened¥iogBead g Fté’af(lqcrm) (rs%%}on(\@s fl(ltsreﬂathlp}lghcflﬁzflaﬁpar 0-4-(2
25 hydroxyewmlmoAcmH%hcehxﬁtedhmsbu@ The RANM adhly drild Wk Purifed by

2112) ik <Ep I t5%'0%%@%f@@amqngaﬂacﬁ@nsﬁwg%wiﬁ 3n %‘%F{%%ﬂ%
(CH RALPAK éﬁ?eﬁ 30 9 L m_/ 025‘4 %gg&gl-\ﬁd&&hﬁg{)ﬁw&ﬂﬂﬂ@l@m 1:1) in

hept ane (isocratic to give fdster eluting

conpound 2nAxyledl] @tahm_oe? -methyl4, %ﬁ:ppxyclllli-mbﬂmﬁmu 36210)-digge @018 m:;
el uting withcledPd Nﬁ%ﬁlﬁb%ébog)oﬂﬂsbﬁﬁﬁhgaqzqt (14-nL/min) and the sl ower

gIO:Jleqg COEBWFSEW%P{Bd&Wj’M)@ 4,99 mg}ﬁqg L PAK AD 4.6 x 250 nm

actoreatifR BYiPERION (1: 1)
in hﬁptme AIMR . speotrosedpy s]ibereablﬁzlqlthé exccioorher. Ml NOR f 400 MHzn@Dijss A and
2nB r

08 onar ed GAEEDSE LT 2520 uE Bl NI (L fr BOTERSL AR 0 ms e

desi gnat ed npéund uration an 2nB as
havi ng a " SH, sont.5§63 & ishN: 8253&&81’),(9(1@}66@51)5/ pure products der| ved from5

2nA wi Il be designated as having a "R' configuration and enantionerically
pure products derived from2nB will be desi gnat ed as having a "S"

configuration. 0
g 0 O\Sl\ﬁ

0}

(T
mm

25
2h(3) (0.250 g, 0.8 mmol) and 4-amino-2-trifluoromethylbenzonitrile (0.124
g, 0.668 mmol) were suspended in dry toluene (2.0 mL) in a sealed tube. MgSO,
(0.200 g) and triethylamine (0.5 mL) were then added and the tube was sealed and
placed in a oil bath at 125°C. After 40 h, the reaction was cooled to 25°C, filtered and
30 concentrated in vacuo. The crude material was purified by flash chromatography on
Si0, eluting with CH,Cl, to give 0.111 g of 2h(1) as a yellow solid. HPLC: 92% at
4,203 min (retention time) (YMC S5 ODS column 4.6 x 50 mm eluting with 10-90%
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Exanpl e 20: Production of [3aR-(3aa, 4(3,7(3,7aa)]-4-[4-[2-(3 Fluorophenoxy)
et hyl] octahydro-7-nethyl -1, 3-di oxo-4, 7- epoxy-2Hi soi ndol - 2-yl ] -
1- napht havenzemiboni trile (20A) & [3aS—( (3aa, 4(3, 7( 3, 7a(R()?T/U891V146([52 (3 10

FI uor ophenoxy) et hyl ] oct ahydr o: -di 0x0- 4, pox 2H.i soj
]- 1- napht BEPeSHS &6t pwrv’em(nzéﬂg)coaérrw /‘zTFXo 4 gl I’N-Oﬂl%g\atgq i F

HH O O gH Iﬂl)amgl(ggl)ompfﬁméw phosphl ne (0.0524 g, 0.20 mmol ) in THE
(2.0 nL) 15°was added DBAD (0. 046 0.2 mol). After 10 mn,
3-fluorophenol (0.018 nmL, 0.2 ol )ffeas added. After 10 additi onal

m nutes, enantionerically pure TEA 0509, 0.133 rrrml) was added. After
3 h at 25C, the reaction was conce it ed//l @y vacup. . 2 purified by
preparative HPLC (YMC S5 ODS 20 X 0% aqpe nmet hanol over 15
m nutes containing 0.2% TFA, 20 ni/m n, m,,-‘ﬂ of ing at 220 nm 20 to give
0.031 g of conpound 20A as a white solod. IHgi%f S process was repeated with
enantionerically pure conpound 2nB to yie 20B. 20A: HPLC. 100% at 3. 80
mn (retention tinme) (YMC S5 ODS colum 4.6 x 50 mm 10-90% aqueous

net hanol ovEfam ermnpié&ﬁlcﬁeﬂtoa %am,haantmmaanydﬂqmmﬂm B

noni t orisng @bx (tnflﬁor yl)pl’?;hoﬂ t10A] -4 Vidfloxy-2AHRjsoRfdol-2-AF2371 (C =
4.412 my/ CC(trlﬁhBﬁﬁﬁ thbeEnzoldRhﬂ?é (225), 19480 clutingS@tippde udt[das- on time) (YMC

S5 OGBS colu 4)4_ 4S3-ikdxeanpl-ever 4 minutes
contai ni ng ﬁ?%ﬁ @% 1f-4 xg,zﬁrmﬂhaarzy pat 220 nm), MS (ES):
mz 471,65 Bngon %z 55, shovbr LGing Bl iontdi2C12) . - 68 O

of

02/ 00617 P /USOl/ 196 Exanpl e ?(%.: Pr oductl 0
[ 3aS- (3aa, 4p, 5(3, 7(3, 7aa)] - 4-[ Cct f/dro 5- hydr pXy- 7-
(2- hydroxyet hyl)-4-methyl -1, 3-di CH. e i Sy ndol - 2y|]-1-

napht hal enecarb e (2 A & - (3aa, 4( , 7, Taa)] - @ hydr o- 5-
hydr oxy- 7- (% yet , t hyT -1, 3-di oxo-%4, 72 H i -C-yl]-l
- 5 napht hal €nhecar boni tr : O) NC OH HO CN O NN OHFOO HH

HH O 10 )5
(3aa,4(1307[3 7aa)-4-[4-]2- [[?1 1- Drrethyl et hyl ) di rret}ﬁyIsHyI]oxy]ethyI]

1,3,3a,4,7, 7a-he dro-1,3 d|o e 2H-1 S0l n
napht hal enecar boﬁﬁ?i{ eI %’(’11(3“}1 ‘%F%\?Yd %I# bgfiglas sdpatite into the
4- (2, 5- Di hyildAdud adiipodes bifchirglinpshalpdiabe haiié choarabegraptyi 12eChirdpak 4D 68. 7
column (50 x 500 mm) was used eluting with 85% hexanes/7.5% methanol/7.5%
15  ethanol, @ 50mL/min. UV detection at 220 nm was used. The faster eluting isomer

isomer 2iA (retention time = 55.86 min) was found to have 95.8% ee ([o]p” = -
53.02°, C = 3.134 mg/cc in CH,Cl,) and the slower eluting isomer 2iB (retention time

= 62.86 min) was 86% ee ([0],> = +48.74°, C = 2.242 mg/cc in CH,Cl,) by analytical
chiral normal phase chromatography.

20 Example 2j: Production of (0R)- c-Methoxybenzeneacetic acid, 2-

[(3ac,4B,7B,7ac)-2-(4-cyano-1-naphthalenyl)octahydro-7-methyl-1,3-dioxo-4,7-
epoxy-4H-isoindol-4-y]ethyl ester (2])

NC OCH,

~ G

25
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mmol ) was added to a solution of 2h(2) (26.6 g, 110.6 mmol) in benzene (75
m.) and heated to 60C overnight. After cooling to rt, the reaction m xture
was concemopzomd? under reduced pressure. The resi due wasPCT/@atEM66s t h MeOH
(250 m.) with stirring at OC for 10 min. The resulting solid was filtered,
washed withgpl 48, VB%S-& [Jﬂigig[(iq ]ﬁiﬁnetﬁ?ﬂ:tﬁif @ﬂleﬂfylﬂlyﬂ%x tiylpctaldapd) of

2p(l) as a yel |'oyipsq BEy-2 R4 s01 EY-fhaﬁﬁ Halere@¥Eitigilet to
be 95% pure (HPLC condl t’i ons: oat 2.4@ (P enonenex- pri ne S5-C18

colum, 4.6 x 50 mm 10% 90% aqueous met hano over 4 mnute gradient with
0. 2% H3PO4, detecting at 220 nm). The filtrate was then concentrated
under reduced pressure and t =W ting solid was chromat ographed, 25
eluting with 3% acet one/ CHCL3, ve noa di G)%%I 4.36 g of 2p(1l) (13%,
giving a total final yield of ,

(3,7(3, 7aa)4-[7-[2-[[(1,1-Dirre Ve hyIsinI] oxy] ethyl] 30

oct ahydso 5- hydr oxy- 4- net hyl - |, , -epoxy 2H i soi ndol - 2-yl]-1-

napht hal*enecarbonitrile (2p( 2)) -69. WO 02/ 00617, /USO /1966 BS O O CN
ON HOH HH o AAroltigne 6faff2}3?~ﬂ)na@h361abene%b% n]tl)l ’31@953)3 (0. 947

, 1.02

ggded and g ce %%glfiﬁ&%gr ﬁillg'?%ggh %%%%éég\gg%@o‘g%&g%ol g'fsaﬁ(éq% f5) W?S
40. 93 mmmol ) hwadtes tanling tacdldﬁnt rdacdlpmnmatueremcd;ﬂventmtcdrmdeomd@ﬁeqopmemm

d, to OC
gﬁgsgueng?\eg@ d(ﬁﬁ{eahos af eyg_ﬂz g &é@%aﬁ%%}ér&&s% ﬁ%?\%?\@é%@*lﬁ% nﬁ) and
H202 (36b niX W@aéop%lﬂ%?%} L) aHby withhprane (Bdr)o%ﬁ Ve Ma$hended, the
m xture wascsideh@sb tb Y200 CiiddedrZedi@l Og@é&ﬁxrthuﬁﬁcaﬁi@ﬁibwﬁﬁ@horgam c layers

e

Comi ned aSHEEERES CPLale eRECReed0 ErCUP IR R U et gani o

| ayers wer eTecliretbgiesd elubag $@h. CHPIH) gaveaSi g (3890 )X dfds(?,5-Dilnaina dgdiapdy on

I I 25 m
3G sy SR N R LA BRESRe Avtin D,
3.82 nith (Pﬂ@lﬂﬂﬁ@ﬁé@ﬁ-@ﬁmﬁﬁ5 %ﬁmwmﬁmmnmxlwmu@@%@@wam%&s

net hanol ov %ﬁn&tem&ﬂalﬁmgroaz% HB _})‘Hoﬁb a&dZ&/qﬂﬂ%ﬁﬂfl mdSoARE bR Aim)R R@s N .

E)i)e/l]s- (e?ﬁ;‘l ]4283 &235‘5’23?13% 2-[[(1,1-Di net hyl et hyl ) di net hyI silyl]
oct ahydr o- 5- hydr ax@;#bitsidrosL,54didxed 1 BxXIeyY- 1 faaphthelen2édrbadiribel o(1-0D- yg, ] 4103 20

napht hal eneaan B bLEMEPLIRRANE | 385300168 i Sef 2] sl (2 |

oct ahy d2®- 5nnpel mayadd@detﬂwreapngn was heated at 6 °C for 16 h and then cooled to 25°C.
di oxo- 4, 7- egg &énb S E‘éiﬁéwea'lﬂ Whcub-t0 3k DpdIRRELHID ARk sbkid Fraé dREIRA ilNC O-1

TBS TBS O\ ( thyl acetate (90 mL) an 478 J\I 10% Pd, 0.300 g) was added. Hydrogen was then
introduced via a balloon. After 4 h, the reaction was filtered through celite rinsing

with ethyl acetate. Concentration in vacuo gave a pale yellow solid. Which was
25  purified by flash chromatography on silica gel eluting with acetone/chloroform (0% -
1.5% - 3% acetone) to give 2j(1) (1.53 g) as a yellow foam. HPLC: 86% at 4.173 min
(retention time) (YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous
methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at
220 nm).
30

(3a0.,4p,7B,7a0)-4-[Octahydro-4-(2-hydroxyethyl)-7-methyl-1,3-dioxo-4,7-epoxy-
2H-isoindol-2-yl]-1-naphthalenecarbonitrile (2j(2))
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O HH H HH O The racem c¢ conmpound 2p(2) was separated into the individual
enantioners 25 by chiral normal phase |iquid chromatography. A Chiral pak
0D col unw@ 800061500 m) was used, eluting with 13% Et OH heranasioesser 99
mn at 50ni/mn detecting at 220 run. The faster eluting isoner 2p(3A) had
aretention time = 45 mn and X@e ower_ eluting isomer 2p(3B) had a
retention tinme = 66 mn. 30 P
[ 3aS-(3aa, 4(3,5(3,7(3,7aa)]-4-|
hyl - 1, 3-di oxo-4, 7- epoxy-2H-i so , -mMapht hal enecarbonitrile (2pA)
and -70 WD 02/00617 PCT/ US01/ 19665 (3 aa,4 (3,5 [3,7 (3,7 aa)] -4-
[ O ct ahydro- 5- hydr oxy- 7- ( 2- hydr oxyet hyl ) H42 net hyl

1, 3-di oxo- 4, 7- epoxy- 2H-i soi ndol - 2-yl ] - 1- napht hal enecarbonitrile, (2pB)
2p(3A) (0.84g, 2.14 mmol) was dissolved in 2% 12 NHO/EtOH (20 nm), 5
stirred for 5 m nutes and concentrated under reduced pressure. Purification

by flash chromat 3§/ £2-%1 mimed) ges dissalvedig THE 68.8 migoandatomstrrd1o agave

0.57 g (538 r
(20(30)) v f°P§E€*%b%"§é‘%‘£b§‘*-}§€%% ¢ aﬂﬁﬁyﬁ@gg@ DR RS fhe S e

chr omat ogr a%‘hylm EeRcdiqi Wasosrestully gow S A9 Seiupy bicarbongte pndg X
250 mm 10 estedcad, wﬂﬁ)&ethywﬁromddde&t@% AOmIB P TaO Ordanitd Yookt B Npdshed with) , 1.0

BT i LSEHCE Rt B BB ok Rl ot R B iR

reduced pre2Hr@. 99Pgbrasfa yfﬂbmﬂwamywhﬂchms nohpamfitdoyrthernh yHBOCs D6%ocdh ZgEB

| ut t f
1? r (l;mI '? ﬁ]eomsl %nvfg% %g?/d%{i?@.g | soﬁejlamgg igmg) @%@1%9 OD%Q%@E@&%?@%G by
anal yti cal Ell‘ifll?l&IWlﬂbWrgp(V"p#%@uscWP inuggs| qongainiag 0 Brsphosghprieos at

18.4 min (leaatﬁl@/m@nfbﬁlt@nﬁ%&morﬁﬂl) EBDF As 39962 [Vad@atic 80%
heptane / 20% Et OH/ MeOH (1:1), ‘1.0 nL/nmin., ‘detection at 288 nm. The

absol ute conformation for corrpounds 2pA and 2pB has not been determ ned.

OH .
Xy- 7- (2- hydr oxyet hyl ) - 4- et

For sinplicity (GRIGBAGHhSH ﬁzﬂ’é’%é’tﬁ’é’fc&’ GRRUEI PN YA 20
having 8 " S" nQISHtB};EH&Eé g e- g ; aﬁ%-me &%—@gyj@oﬁ&%@%ﬁﬁthﬁpr ation.
Enanti oneri cal 'y pure product S der| veggt&r corrpound 2pA wi Il be designated

as having a "S" configuration and enanti orrerl cal | y pure products derived
from conpound 2pB will be designated as having a "R' configuration Exanple
2q: Production of [3aS-(3aa,4(3,5(3,7(3,7aa)]-4-[7-[2-(4 25

Cyanophenoxy) et hyl ] oct ahydro 5 hydroxy 4- met hyl -1, 3- di oxo- 4, 7- epoxy- 2H

i soi ndgjg 2-yl ] -1y FS%

[3aR—(giaa 453 5(3“%1 2607 51 Ea&anogﬂ%ﬂ‘éﬁ OfV}Vﬁ?CC (0.138 ¢,

oct ahydr o- 5941 a.nﬂelgqem )( 96 2, 0.57 mmol) in dichloromethane (6.0

epoxy- 2H- i Sﬁiﬂ)d@LEMAZP 0005 pidshBéeaRRa ke tetreddtion sﬁﬁacBhtl ¢ for md@ﬁeNC OO0
Sol utl on of TR (b Ui & %Qidfgltﬁm[ﬁ%&%% b Pt ARG 00 o)
10 min, 4-cydpopivenaih fotiBind bivgrboate 50 minywhd dmabo‘zﬁddahiychuuis tddéum ewlfdtée.on
m Xt ur ex8%as Bhbdntifloh % vacdoUEHBS (8.230k) SSU PRI solid Which was not purified
further. HPLC: 100% at 3.283 min (retention time) (YMC S5 ODS column 4.6 x 50
mm eluting with 10-90% aqueous methanol over 4 minutes containing 0.2%
phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 547.26 [M+Na]".

Example 2k: Production of (3ac,4pB,7B,7ac)-7-[2-[[(1,1-
30  Dimethylethyl)dimethylsilylloxy]ethyllhexahydro-5-hydroxy-4-methyl-2-(4-
nitro-1-naphthalenyl)-4,7-epoxy-1H-isoindole-1,3(2H)-dione (2Kk)

O,N




WO 02/ 00617 PCT/ USO01/ 19665 2pA (30 ng, 0.076 mml) was added and the
m xture was stirred at rt for 1 h. The reaction was concentrated under
reduced pvesyurse? Purification by flash chromatography obCBHURIICE6EE!
eluting with 30% acet one/ 70% CHC13 gave 23.1 ng (0.047 mmol, 61.7% of
conmpound 2gA. HPLC conditions: 95%at 3.06 mn (YNC 5 85 CDS 4. 6X50 mm

10% 90% aque Bgﬁ% Q _Eﬁgg leq J ]09‘ E%7adet ectl ng

t 220

'?'HF @2?9 nrr) O'%‘% ] %{h{ o 73 é’é‘ |bsﬁlm#° BPhs3
)t er s |rr

(30ng, 0.115 mmwol) in THF (gHQS m_ ng for 10 mn,

4- cyanophenol (13.6 ng, 0.11 ¢ I)ovvas added and the reactl on m xture
was stirred for a further 5 min poudQ 30g@w. 0.076 mol) was added
and the m xture was stirred at . e reaction was concentrated
under reduced pressure. PurifiCagFon z h chromat ography on silica gel
el uti ngézy\n th 30% acet one/ 70% CHC13 g%veHZ'O. 3 nmg (0.041 mmol, 54.2% of
conmpound 2gB. HPLC conditions: 90%at 3.07 min (YMC 15 S5 ODS 4.6X50 mm
10% 90% aqueous net hanol over 4 mnute %r adient with 0.2% H3PO4, detecting
at 220 nm. M (Esaolutmwﬂ%@)g(é{sm}l P4 jnmnel) and  IgiA-nigonaghtiglenedylBe i n
THF, @589 n Pr od

(3a(x, 40, 7pp%%}5’E§ﬂlﬂn‘f %Ef‘t g‘% %15 HB2EeEa Lo Mml) 3Was Yigated aEtG}Qy(P]

oct ahydr 0- 7ov@high. - L[Bnitiony lznﬁﬂﬂjﬁyﬁﬁelﬁildi@ﬂwwgs- yﬂlddelaﬁﬂescnbed in

napht h ne b trlle(2r N HToasqutlon of
pona. (8% o b e shasipni s e eieeRate gy 6ol “as
one solid p@h@l)@s a Biosvir edlid, twlmgh rwast used digestly tin rthechemostepomlﬁﬁt Ifulﬂlhdlief ore
6- chl or o- 3- E%ﬁii? 1, 2- benzi soxazole (34 ng, 0.20 mmol) was added. Stirring
was continu or ?LO mn before a solution of 2j(2) (50 ng, 0.13 mol) in
0.5 nmL THF was introduced via canula. The resulting mxture was stirred at

anbi ent  t epper _genf@ﬁ);% %ﬁ}gcerﬁq&afdgﬁme; sﬂyl ?{n{(e];l%gﬁt% Il\ég%

reverseqphage
tanm over eI d a

aqueous M
whi Ze sol i d. h&ﬂﬁﬁ?gé%ﬁv d&s wer :)ss tl\é}g%ﬁg&%%éﬁ%@v%shegngat Prg
R v e B e e R Ve e

sat. NaHCO3 sol u
PCT/ US01/ 196@5’(101(]33@@ \umodacéhtratéd)undwr mihlbﬁhpriesspreldﬂmmd@iugwﬁum&sanol

4 gj NS
?\ég rr?g % eﬁa}l ﬂaﬂxﬁge ﬁ%/rﬁg’j;% be gh/ct ! O% 8'101%1{0(?} {38 aRled?2ty BD -
(3aa, 4(3, 7( gmiﬂ'alﬁg was heasech iy xpllyx pvemighf [rgaclu()gmlgture was then cooled to 1t,

nitro-1H i ndagsd to3HYD )aﬁél )éktr@ét&y helittr Etc&x@l (3%~ #hd @G Vrghholea warey! | - 1-

napht hal eneqde 5) %Q/Ie:} Mgs%) (an%i concentrated under reduced pressure. Purification by flash

&

chromatography on SiO, eluting with a mixture of 75% EtOAc/30% hexanes, gave

25 130.2 mg (26%) of 2k as a brown solid. HPLC: 94% at 3.92 min (retention time)
(YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous methanol over 4
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS
(ES): m/z 527.5 [M+H]".

-65-



NCO N2 ONONNH O gH To a solution of 2j(2) (50 ng, 0.13 mmol) in
toluene (1 nL) was added ADDP (50 ng, 0.20 nmol), 6-nitro-3-indazolinone
(36 ng, WQO02emswt ) and n-Bu3P (50 L, 10 0.2 mml). The rpeDUSINIY6EH Xt ur e
was heatede]%o 8OCfo g«ifly:q c&ng%%ed and ;}ufled by a conbl nati on of
preparativ K 1qm, ¢ Qel ut | ng
P RS0 10 %‘%&%’a&ﬁ kit Sk bWt A A
and flash (silica gel, 25% acetone in CHCl3) to give 17 ny
(25% of 25 as a yeI | ow sol i d.O; 24% at 3.60 mn and 76% at 3.74 15 mn
(mxture of atropisoners, retenti i mej)y QYMC SgyODS colum 4.6 x 50 mm
Ballistic, 10-90% aqueous net ha utés containing 0.2% H3PO4, 4
m./mn, nonitoring at 220 nnm, ; p éub [ M+ H +. Exanple 2t:
Production of [3aS-(3aa, 4(3, 5(3, a)é]%l_ ﬂ 7-[2-(1, 2- Benzi soxazol - 3-
yl oxy) et hyl ]
oct ahydr®- 5- hydr oxy- 4- met hyl - 1, 3- di oxo- 4, 7- epoxy- 2H-i soi ndol - 2- 20
yl ]-1- napht hal en 0 (
fu, 0. 18 mmol) %%ﬁ%‘*%ﬁfﬁ*ﬂﬁ (Gt b6 i, § 8 i I RE LTS (2
ng, 0.18 rmﬁlIL) 59%11110}6 H@Tﬂ (f3BL hyas @d@@ tmmqlutmr ef 2k 504 g, 8d83r d| ng
to the procedure Purification was ac:eved b rse. 25
phase HPLC ¥ %ﬁ)@z ?@)%%90% I#}f’ ﬁ AT W Weflﬁ)v?ﬁ?{ @g/ﬁaﬁ}%%us
MeOH cont ai merngarang.n%mvgasecronlwneﬂ ras avas2Viddot msyn]{]L%OHw) ;ahd FOWei weresol i d.
The obj&in i re dissolv CH2C12 shed w t
solut folS afgsd ant e ViR, e rialed, U TorsR HOFURRs Rkl HORS®
concent r at e X)uandi théicogbii@d myg4éd ddyersf wae veashed W@thdﬂj(bélsx Qiand bHﬁE(ClX), 6% at
320 min (Mt erOfa, 3 Ol SORBERrat ddoh L fhobd FidselrdMbitridalith ©9! 48R
x 50 mmBal ljstic, O- oaqueous nmet hanol _over tes cont ai nhi ng 0 2%
H3P041 4 nflugmat OgFﬁthO@rSnge ing 5qth3vp MW@%@F& gﬁVf Gél?omg (73) of 2|l asg
E?gm%g 2u: a élgfcd}dgélid?mﬂiid Se0R3-of 3aa, rﬂiﬁlliiretentloln time) (YMC S5 ODS column 4.6 x

aa soxazo 0X o
o6 ahydlD. 5ot EPoSAE R O h GER8. mealelo R S Riolies poptainine 0.2%
yl ]-1- napht ph¢sehemcaad)d>,m inlli'thin, fRmjtotide @ 228 no)EFS (ESHE mex KIHL.2 [VBH].

Example 2m: Production of (3ac.,4B,5p,7B,7ac)-7-[2-(4-
Fluorophenoxy)ethyllhexahydro-5-hydroxy-4-methyl-2-(4-nitro-1-naphthalenyl)-
20  4,7-epoxy-1H-isoindole-1,3(2H)-dione (2m)
L
"F

)

DBAD (37.7 mg, 0.164 mmol, 1.5 eq) was added to a solution of PPh, (43 mg,
0.164 mmol, 1.5 eq) in THF (1 mL). After stirring for 10 mins, 4-fluorophenol (18.3
25 mg, 0.164 mmol, 1.5 eq) was added and the reaction mixture was stirred for a further
5 mins. A solution of 21 (45 mg, 0.109 mmol, 1 eq) in THF (1 mL) was added and the
mixture was stirred at rt overnight. HPLC showed the crude reaction mixture to

contain mostly starting diol (21), so this mixture was added to a preformed mixture as
before of PPh, (86 mg, 3 eq), DBAD (75.4 mg, 3 eq) and phenol (36.6 mg, 3 eq) in

30 THF (4 mL) at rt. Stirring was continued until all of 21 was consumed as was evident
by HPLC. The reaction was concentrated under reduced pressure. Purification by

-66-



PPh3 (47 ng, 0.18 mol), DBAD (41 ng, 0.18 mmol), 3-hydroxy-1, 2-

benzi soxazole (24 ng, 0.18 mml) and 2pB (35 ng, 0.09 mmpl) were reacted
accordi ngo 02/0dse7 pr ocedure given for 2r. Purification wasparusevmdassby
reverse phase HPLC (YMC S5 ODS 20 x 100 nmm colum; eluting wth 30-100%
aqueous NeCHeRBalivsttapmpiography [BPTEAL b9 2mindreigrionttine) (FFIM ACRDAyi el d a

Wmt te N;alclcgeoﬂxfaﬁzoatmmﬁﬁl ésmo%i dé@ﬁ@m%ﬁﬁ&'o\&&dlﬂ ﬁnﬁ‘f@&i’o%t %alﬂi/ﬁébg%w t2 g
sa rreq over onc ra ur nl In

(51% of 2uThS. 2 ’6‘84?18%1}: aniigring an%%m $EY5 §§ rﬁ’)rPf( gatihor -~
gt r1 88i/sorrer§ellome§o¢1rdt IHI:’L(Ei g} af ¥ HEnh (I%‘ﬁtlsmhmas)l(mo 23/5( Oﬁgozmmﬁﬂglaftri_ ;:

- % S { hano m nut es ..cont al n 0 m n,
nonitori g(? rrgl Wﬁlbsw?%%?’ aqﬁ?oilsgleéhago{ et 4%‘“@?(3 I—% roduction
of (3aa, 4( 3p17c(s3hcmc(ac)ld 4+ ol /hidy, (ebnByampal e oxy)) Mﬁh@q) m/z 505.2 [M-H]
et hyl oct ahydro-1 bontr
i ey (2v) yN ZSD%@IWZ;}Q% O%@%W%Q“‘F gg(ﬁ{o %(%(ﬂléo y; ;Fdr(gﬁh% 4) OI OH
-74 WO 02/ 0geacd) PCTHES(1m196 6%5ter rtiging qrzl%mmsb f-fheoraphenoly (18.3ving, @11 ﬁmol)
- 250 The T Al e R A e L
(0.75 m9 wabcomrmdatl (47 ges, Oﬂwg peghin SR (el Lyes ﬁifgedfa&fi the @v‘ﬁg I§tWas15C
and over gl gltirréd atr it .ovAgligial SHBBC . shbibvléd:gle/\aadadaeﬁommixﬁuré httﬁcc:idﬁﬁta_ﬁh ﬁn@stlwas (1
extracted w t t | hed extrac W ter
X) and bri ngta%[T% ﬁgL&éoalPéoélgyoﬁ}é @?é&f‘mrﬁu‘?’asf %%da\@etg n? y%?ﬁ@eghm}xmremé%
chr omat ogr apbfpreoet Bih,i(86 ngg)) DBIAR (Tt wig) bndphenpl (Koh Teoim dXHNE mbyat 1t.. 12 g

(8.02 nmol 0 I I
(3aa, 4( 7(3§t1i73rgla @as[ﬂ"r‘@(‘r(%é% L%%%aalg%k qu\(%;gé ﬁglﬁitﬁméir o-Tl}e reaﬁuan ov;,(a;/se{dhyl) 1,3

- d| ox cﬂq’i 7 censsniatodi undsy ﬁ%lpedngﬂswri nP PR r‘i’é(c@ie%fﬁil‘l’f‘r Pﬁr@n{a Yy NC /
OON HPQ:HHlﬁ\zaﬁim(tretem@fuﬁ ?’MCMOIDB , A 20ROk )108 R | m°-90%
o

383 oo i Do i R B R A ALRE il BuGEPu™

m xt ure was 280 nughgavat2scd) mgc[éﬁ%b efl2mend a ljght yellove solitheHPELCE 89%650Bi53 mmv( 2),
was used dir 0
(3,7(3, Zaa) (%&Pﬂ%'ltt 1Prl1hel£)oct ﬁ)gds r o- -%oélg‘ﬁﬂgrég?;gtm S’lutm% Wd}fho&%%ﬁ?aqlelg%g(sy- 20
2H i soi RHol 1petkanp QYfﬁ mlm&%m%mgrﬂ sqlwe@f) anbfmingmonitpring af

220 nm), MS (ES): m/z 505.2 [M-HJ.

Example 2n: Production of [3aR-(3ac,4P,78,7ac)]-4-[Octahydro-4-(2-
hydroxyethyl)-7-methyl-1,3-dioxo0-4,7-epoxy-2H-isoindol-2-y]]-1-
naphthalenecarbonitrile 2nA) & [3aS-(3a0,4P,7B,7aa)]-4-[Octahydro-4-(2-

25  hydroxyethyl)-7-methyl-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-
naphthalenecarbonitrile 2nB)

Racemic 2j(2) was separated into its enantiomers by preparative chiral HPLC

30 (CHIRALPAK AD 5 x 50 cm column; eluting with 20% MeOH/EtOH (1:1) in
heptane (isocratic) at 50 mL/min, @ 220 nm) to give the faster eluting compound 2nA
(Chiral HPLC: 13.54 min; CHIRALPAK AD 4.6 x 250 mm column; eluting with

20% MeOH/EtOH (1:1) in heptane at 1 mL/min) and the slower eluting compound

2nB (Chiral HPLC: 14.99 min; CHIRALPAK AD 4.6 x 250 mm column; eluting with
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OH g A mxture of 2v(2) (764 ng, 1.97 mmol) and 10% Pd/ C (115 ng, cat.)
in 25 EtOAc (36 nmL) was stirred under a hydrogen atnosphere at rt for 2 h.
The reactwomn2/owsixture was filtered through celite and coneenus@t®dassunder
reduced pressure to give 779 ng of crude 2v(3). Purification of this crude
product by 20VadfeQififf10BE Oigt pjxhpiemiane i | intlange). dhetabsejuts ednforowien doe/ 30%

2754 i ( oREre B SR e pief il P tRACA AORRERG L o

gradi ent wiwhhave2desHarR, cqxepcemﬂuzng& a3 having @n)“R’ figpagion gngd coumypoynd [ MiH]
+. -75 VO O/ 2 11(3@,6%&1’(% il d ts derived from
(3,7(3, 7aa) - ?éiifz lﬁgq L‘%%g%iﬁ%ﬁo;&) et h -I][]Le:rlt-"f:'tahy pure Bhydr o erlved| (g)xo 4,7

ahydr. o-
epoxy- 2P i slﬂ%d‘ﬁu be ﬁpilgllat%ﬁﬁthar&mén%cgr tﬁ?ﬁ 1gP1iaF1é" (@ )e@mﬁl%ﬂx Py,
0.192 ol )pré@stfddRed idn2 26B hdll e @egibndtethad Hdvihgla 1), configh@8ommol ) in THE
(1 m). After stirring for 10 mns, 4-cyanophenol (23 ng, 0.192 mmol) was
added and the reaction mxture was stirred for an additional 5 mns. 2v(3)
(50 g, 0. 1Esamplsl2p: Rrodadtien ofi3pRRand#klBi7aoNed [413-f3-ed at rt for_ 2 h.
The react i oRuopgpheporpPsthylloctahydrerdrmethylit Scligredsoeroxy g H-isoindali2ayl 1y
flash chr onphaghthalvheeinrbbRiteile (2w )G [348-(H{Iaogd By B 1Tadf)9-E-2AB- 60% hexane
gave 43101y FRoféheiiory)etltd] ottghydio-7anethylihd-dioxad, 7aewixly: H-dspindbl-2-A]-C
condi ti ons: 1-a8phthialéhecarbomitrily 20835 ODS 4. 6X50 nm 10% 90% aqueous
met hanol over 4 mnute gradient with 0.2% H3PO4, detecting at 220 nn). MS
(ES): mz 492.16 [MtH +. Exanple 2w Productl on of
[ 3aS- (3aa, 4R 5 945
(Acetyl oxy)eth cta y - 4- - i el 2H
i soi ndol - 2-yl]-Ifnap ' [ ‘
5(3,7(3,7aa)]-F ' Z
4-[ Cct ahydr o- 5- hydr oxy- '(— - hQdr oxyet hyl ) - 4- met hyl ©1, %ﬁl 0X0-4, 7- epoxy 2H

i soi ndol -2-yl]-1- ht hal b I . O HH
RO 20 b T uﬁ?ﬁlﬁ?ﬁ e SO a0 Teh i o BF g

di ssol Ve i was A@@driDBAD €niWs, O.mfidD). i After 1D i, I3aﬂlquo¢hdnyh(rﬂdu§ mL, oz
tent - butyl - gLyl L8k, (2R0 (ﬂ&ﬁdl@dh% il QFEIREEAR, B M ©.450 &

transferred 1n tirrin anél pase %‘2
from porci né- lﬁémmebswassndglﬁé Adir A hoat 2 \be‘sfeé%(éﬁwasl'ﬁ@m%t@t &t VQ)’—WO

[nhXt Ulr e was aid gﬁlgﬁdgdmi_j Op fr@ﬂari’c{vlealt{PL%l ; FMOETODIORO & %}O ek I(l;%%hqﬁe@k?ﬁﬁ Ol:j
e lipase a vinyl aceta e reaction irre
at rt for afetiaggl PYFnly mipaites contagyng, 8&%&%}26 I‘?g[tfpng’trfl??l 69\2@ and
then st20red givertloflog oﬁmoinbeumd 2¢A las @uwtiitd soide Tes gprcmdss%/%repaaedawp@r ent

by chiral Hg cﬁﬂ nl gx%r %uh&’%ﬁh' t%}ield?%o% fH}*L*tta fUO’% W € 8¥aRin

crude,

wi t hdr awn an 30 dri ed under

ni trogen andretem@on élmﬁ)l(w SéQQﬁuéOlm A %53 dl9- O%Wuﬁff_uséﬁet\@@-lo&ﬁd
subj ected t @ HRlufesaRtalfihg 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS

(BS): m/z 471.65 [M+HT, [o],2 = -47.371 (¢ = 4.412 mg/cc, CH,CL,). 20B: HPLC:

25  100% at 3.80 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90%
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min,

monitoring at 220 nm), MS (ES): m/z 471.65 [M+H]', [a],” = +24.3 (c = 4.165
mg/cc, CH,Cl,).
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1) Reverse phase HPLC. Col um, YMC-ODS AQ 150x4.6; flowrate, 1.2 ni/mn;
sanple size, 10 uL -76 WD 02/00617 PCT/US01/ 19665 solvent A, : 1 mMHO in
wat er; soveoemoosB; MeCN, nonitored at 300 nm Gradient: TiPel(/mbel)196658 8. 5

9.5 10 12 B% 30 60 85 85 30 30 5 2) Chi ral -HPLC. Columm, CH RALCEL QJ 4.6

L250,M, Emhe Bh?§5‘duc'fi%ii g e bﬁ,ﬂwwulbewh&aioe&h&dmdwm

sanpl e si zgz og QOB nma.z,qm.i.orrred at 25C &
40C. _ 10 (fIna fl’f 05{1 o g@ﬁ& 02(4 g %&E ﬁ%ﬁ% _iam)ved
by filtrat _g% in
myxture &'Yfi 'Hb& on’topox ica mé\ R Sjef ?

wa
mi crons?. ﬁﬁ‘Bg %‘f‘i“&%"‘m& #tied to a VLC funnel (3 ch D., VLC is 15
vacuum | i qui d chr omat ography usi ng gl ass funnels having 24/40 joints at the
bottom) containing a 5 cm bed height of silica gel (25-40 microns) and a
step gradient was lggrrl ed out. TheC%r_'adl ey _Wwas 100% C CJ.%NI nthe first 3
fractions,, followed by §HCL3- 1% (3frat|0|®s) K 2% MeOH (3
fractions), CHCl13-3% M 2 ! fractions), and
finally with CHC13- 5 the fractions
was 100 mL until reack and Ny t onit was 200
m.. 2wA elutes in the Iast tvv@[ﬁ a@tions of ﬂ)OHCH 3 and until the first
fraction of CHC13-2% MeOH. 2wB elutes starting with the second fraction of
CHC13- 2% MeOH, and conti nues to the first fraction of CHC13-5% MeOH The
crude c@poungs aepl @-[E-DinsmyRith gl dimetioylsitydbxytethyl-t y 25 whi ch
was renoved by, 313 aﬁ?ﬂwm, 31dibkd29, 7sepmixly QH-isoiGHE23yIMEOH (2: 1),
col um (2.5 Chia hEhal&n&erﬁmﬂrﬂeg)p(l)) yield 632 ng of compound 2wB. Conpound
2wWA: HPLC condi t| ons: 98%at 7.2. )., ashi ral HPLC conditions:
29.0 mn @25C (nmethod 2). C&??ﬁoun 2WR: onditions: 98% at 4.6 mn
(nmethod 1), chiral HPLC conditions: 2,5 ' i i
(@ 30 40C) (method 2). Exanple 2x3
(3aa, 4(3,7(3,7aa)-4-[4-[2-[[(1,1- D Hy S
ethyl]-1, 3, 3a, 4,7, 7a- hexahydr 0- 7- met h}]‘ 1, 3-
di oxo-4, 7- epoxy-2H-i soi ndol - 2-yl]-2-(tri fI uoronet hyl ) benzonitrile &
(3aa, 4a,Ja, 123)- géggg,_%gé@og FRUDY). SL iRty 15.9%]  e-hy! ]
1, 3, 3a, 4, 7, Tendlp wabpddes tp-arselutiph of 2BQA(x6 241 0.6 Ens)) inpenzenc{ddmlin-and; - ».

( trifluor Omﬁeat%c& % bg&dzco g\Iretrrrlfg t. A%érAco%h%g % It, thecllzgct%n Nt@e as concentrated

under reduced pressure. The residue was treated with MeOH (250 mL) with stirring

at 0°C for 10 min. The resulting solid was filtered, washed with cold MeOH (2 X 10

20 mL) and dried to give 26.7 g (79.5%) of 2p(1) as a yellow solid. HPLC analysis of
the above solid revealed it to be 95% pure (HPLC conditions: 95% at 2.48 min
(Phenomenex-prime S5-C18 column, 4.6 x 50 mm, 10%-90% aqueous methanol over
4 minute gradient with 0.2% H,PO,, detecting at 220 nm)). The filtrate was then
concentrated under reduced pressure and the resulting solid was chromatographed,

25  eluting with 3% acetone/CHC,, to give an additional 4.36 g of 2p(1) (13%), giving a
total final yield of 92.5%.

(3a0.,,4B,5B,7B,7ac)4-[7-2-[[(1,1-Dimethylethyl)dimethylsilyloxy]ethyl]
30 octahydro-S-hydroxy—4-methyl—1 3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-
naphthalenecarbonitrile (2p(2))
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OTBSSOHN NTBS 0O 0 H F3C CN Compound 2h(2) (2.00 g, 8.50 nmol) and
4-(2,5-Di hydro-2,5-dioxo-IH 5 pyrrol-1-yl)-2-trifluoronethyl benzonitrile
(1.50 g, vwo6D0sDl ) were m xed in benzene (5.0 nL) and hear/@doizo6@0 C f or
14 h, then cooled to 25 C. The solvent was renpved at 40C under vacuum for

1 hto give the crude materi&B%Mﬂ jed by flash chromat ography
on Si02 eluting with 0.5% Et OAC/ CH

2.0 g of conmpound 2xA and
) , 10 Conpound 2xA: HPLC:
95% at 4.200 min (retention ti nBPY YMG um 4.6 x 50 mmeluting
wi th 10-90% aqueous net hanol over 4 rsnut ¥fai ning 0.2% phosphoric
acid, 4 nL/mn, nonitoring at 220}Fm), B (ES): miz 507.1 [ M+H] +.

Corrpound 2xB: HPLC. 95%at 4.20 mn (retent| on tine) (YMC S5 ODS columm 4.6

Lo ottt LAl FOREUPL TR S0h, BTy RN FEoTe g 0 O 2
[ MtH| Examp,qn@l)zlyas evpgrtastand fillsdl w1th argon (3X) THF (2 0 mL) wa ded and once

[ 3aR- (38a, 4413 patiduléted. HeAANksohvdd? -dakchdlbdsahe (@'Wﬂ‘ﬁkﬁé?ﬂﬂrﬁ&b RRAsh oSty V! ]
oxy] ethyl] g(i hydr. o- 5- hydr oxy- 4- net i 0XO-

4, 7- epoxy- 2Aded dropgite. JVhen th Qthlpp@ngﬁigﬁmﬂa§eée?«&Wﬁ determined py3HELC,
(3aa, 4(3, 5 ﬁéagaéé’fg?ﬁ%)&l; e“wis oL?ed[to b(@ a%dg,lﬁeﬂhgﬁw SRt RS ¥3 Gy | 1 0XY]

ethyl] octa roxy- £
4, 7- epoxy- 31H|752)|thdo|Et(2Hyﬂl]302nI@t and‘ Hi05 0t my), BOUNap ol r\n'drea(idk;dA @n@yB) CF3

ovoons 2 RG0S PR MR SIS BT EY N e

m xed i ned quganic] lavges Wese paslhe W&bd&?é\lﬁ%dl%m aﬂﬁ@h(hrlgé three
-78 WO 02/ Q&@lﬂnﬁécﬁ)t}%%é%ﬁfbméd RshesWhd @Mtéﬂy“ﬁtHeCH}(tlhwa) agditheon of
THE (3.0 Once all .particul ates were E&ed at | bor a 0. 59
e Soba st St I s fHEYy xth 1RRSOn xt FRLEGHEn oy Ak oy 25C
under ar gorchramatd@raphy ontsiigma gebehtidg tvaitl) 1o BIEOSH b@atme/(bHCl@radlpm:G\{er 20 nl)
was added, on
miture Was:I s{nlll %%P¥g§é94%g%gp@)%shen e%ﬁ%ﬁégd(ﬁ@dco or orre gértlle (3
x 25 mlp. Th82 geimb(Fhetomerxrpreme Biets8 aolummneash ed SQi mm, 110%-RAVHagRUaL ) |
10% Na2SQ3 Iﬁzéaﬂanovemnﬁﬁut@graﬁ%ﬁtMO INe1.p0 drtdcRh € Blo MaAS t hen

concentrated and purified flash chromat ography on Si02 eluting with 2%
Et OAc/ CH2C12 to 10% Et QAc/ CHZC12 to give 0.63 g of a racemc mxture of

conpounds 2yA & 2 24388 TRV 9L ﬁ?'l'ﬂlme!ijﬁ fetl
(retention tiaR) Z%}{gﬂ &yw&lﬁh gi N Jg&mﬁﬁ%lﬁ@
aqueous,yret hannapl?t\ﬁ {enecanl]bomtr e &p&)lzﬁl) anH%SQR% ao,4p,58,7B,7ac)]-4-[7-[2-

[[(1,1Dimethylethyl)dimethylsilyl]oxy]ethyl]octahydro-5-hydroxy-4-methyl-1,3-
dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-naphthalenecarbonitrile 2p(3B))

e

[=

The racemic compound 2p(2) was separated into the individual enantiomers

25 by chiral normal phase liquid chromatography. A Chiralpak OD column (50 x 500

mm) was used, eluting with 13% EtOH/hexanes over 99 min at 50mL/min detecting

at 220 nm. The faster eluting isomer 2p(3A) had a retention time = 45 min and the
slower eluting isomer 2p(3B) had a retention time = 66 min.

30  [3aS-(3aa,4B,5B,7B,7ac)]-4-[Octahydro-5-hydroxy-7-(2-hydroxyethyl)-4-methyl-
1,3-dioxo0-4,7-epoxy-2H-isoindol-2-yl}-1-naphthalenecarbonitrile (2pA) and
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phosphoric acid, 4 mL/mn, nonitoring at 220 nm, M5 (ES): mz 525.1 [ M+H|
The racem ¢ m xture of conmpounds 2yA & 2yB was separated by normal phase
pr epar at iwe ozfistal HPLC using a Chiracel OD colum (5 cm RCBOSere6sel uti ng
15 with 13% solvent B (EtOH) in solvent A (Hexane), flow rate: 50 nL/mn.
Conpound 2y RaR-(Baechf,5 [ﬁ;ﬁﬁ,?aa)]}h[(ﬂctah@dm-ﬁ-tqﬂdommhydnﬁ(y&lqﬂm-mhthyl@ m 44
mnto 49 mn. 1,Edmxpr‘bhpoxy-kﬂdmdmh%—yd!el-aaphﬁhatbnbgmbbmtalle,Iﬂaﬂi) Conpound
2yA: >99% ee (12.576 mn (retention'tinme) (Chiralcel QJ colum 4.6 x 250

mm el uting wth 0% mL/ mn,
nonitoring at 22%)‘56%"(@%4%0 ﬁﬁ%ﬂ@%kﬁ%éso}%@%%%fﬁ%t?ﬁ Qd et enti on
time) (Chirsieediond HEB‘PtGWd wneerstramburrﬁ?r @duwmeweh Rusidieataen by 883 hept ane
/b15:%) {VEOH/ elirbagr ta(phyb]gl,sﬂ&ageulﬂm wﬁmmm@émm}?é@t %to%ﬁrl 8§T of
absol ute copfig ian for 0 abl1 she or
sinplicity ?fr‘fk‘ngﬂg gli‘ﬁ?”ée g ‘Bgfﬁge ?i}li&ngés%’é?\@?@é&dwﬁ%ﬁ%ém&%@ havi ng an
"R' 25 con$9. @%r@thycnmammdalmmmhmﬂl&pﬁhsa&hfomut@am "HPLC otddigensat i on.
Enantionerically pure products derived from conpound ZyA are desqygnat ed

herein as h8 Hpta- Frmm Ehirplcgu@h it 6rX 3@ mandi9trhisrass #0 ,I1§P0p6J1CeS oduct s

q " g
cg:]:‘:/gglrda'[ ?I(i)fﬁ -79 V%E%%?/ﬁééHgg% 6%)?%%6@&%%?% ?%E& Pr oductlon of
[ 3aR- (3a(x, 4( 3, 5¢BEH) £0-5a.8)3- %W@wé}s@@ec}w&%i% FCVEtOH (20 mL),

(2- hydr oxye;thyéd) fofls RS arkd Gondéri@edunltet RAYedpedsaR. TaRHTcAM by Aash

fl
(5ns. (5o o e hafotahS Snisiicn el pgin pith,5510% MeOH/CH,CI, gave 0.60 g (90%) of
hydr oxy- 7- (ZpByZplbwjnﬂiiﬂwin)e -fbnmrtetsydwdr, edutiigdxamér, Zp SR xwalfdund @ hael - 2-yl ] -2

5 (trifq4gior § t NCOOOH N
N o on2 0 BTEHA FREARA sttt tioniotah, LGN, 0l 1 2oe
HO / Et OHI ( 58D.1%1t)18.4Ahir(Ch3Qlcal OJ 4sﬁtyga§¢r>] lﬁﬂn N@Hﬁa@&h M@;%dﬁﬁ@am tﬂ{gb% he hed
aqueous ay I’ Was t 1_.C or onet.nane X wasne
with brine 22)(:2 E@M%ﬁ%& Qi dminsdsigetign at hd 2zA as a white
sol i d. HPLC 99%Fhe absalnte mmfoﬁnmcﬁntfomompaﬁ)ds BYA/Carfeh 2@%1@@!@%@6 x 50

| ut 9 | t t 2%
Phosphor o Sethniba. A5 SAHERHS TRLIRRALGRS Ste Hve MR RELEORR R 04 5% iy
+. 15 B abwvieg gnotEd GQ@MIWemp@mpmm ZDBnqsoh«ndnng“Ré 0pnﬁgntatlhm

desired di ghagRimeiaty 288 pﬁd@tﬁuhﬁ%afr@hdeo A28 be &s %H' n of
[ 3aR- ( 3aa, 4{13 .50, 7[1 ﬁ%%l%'%ﬂ !lo Chl or.0-2- I di nyl)oxy]” et hyl]
oct ahydr 0- 5% ?] Hgog( rationg aafloﬁ%an,&l megﬁeg _pg]:fp_ products derived from

i soi ndol - 2- ydnhp@.ﬂ(dIZ”pB wilbbodsidnyte]lne having ar Rl Qoﬁﬁ@(rhﬂ()n CF3

Example 2q: Production of [3aS-(3ac,4B,5p,7B,7ac)]-4-[7-]2-(4-

25  Cyanophenoxy)ethyl]octahydro-5-hydroxy-4-methyl-1,3-dioxo-4,7-epoxy-2H-
isoindol-2-yl]-1-naphthalenecarbonitrile (2qA) and [3aR-(3ac,4B,58,7B,7ac)]-4-
[7-[2-(4-Cyanophenoxy)ethylJoctahydro-5-hydroxy-4-methyl-1,3-dioxo-4,7-
epoxy-2H-isoindol-2-yl]-1-naphthalenecarbonitrile, (2qB)

30

DBAD (26 mg, 0.115 mmol) was added to a solution of PPh, (30 mg, 0.115
mmol) in THF (0.65 mL). After stirring for 10 min, 4-cyanophenol (13.6 mg, 0.115
mmol) was added and the reaction mixture was stirred for a further 5 min. Compound
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CN | OOONI/ d -- NHOO 20 HHH Triphenyl phosphine (0.026 g, 0.098
nmol ) and DBAD (0.023 g, 0.098 mobl) were mxed in THE (0.5 nL). After
al | owi ngwone2/msevi ous m xture to react for 15 mn, PCT/US01/19665

A R e A

added. The repefast iwas ndoncentmtedasusdearr rethced gEQuiar ZPmﬁMohhé:w tﬂmhcrude

T i ve o“%‘?z%%%* By B EF RN BURNE WibTR0D el Elal el RGP RE
| i ght brown OSQﬂ i igmolbil 3%o) eborrapourd 2o\ nHRLCresnditions 19504 e 3.06 YNE ($B1C ODS

| L6 ALY ATHASR, L
ggn'ltjg?m ng %5 %%ﬁgg%&g%% %n/lﬁ(r%l Itg%réF ng at Hg%ﬁtﬁgﬁﬂﬂk?sg%%ﬁfwm@%z. 08

[ MFH] +. 5 ERgi), detdt{rig)at 2Et)anini)ctM6r‘(E(§D dm/z 494.09 [M+H]". [a], = 53.30°, C = 4.5
3aa, 4(3,5 4- Et hyl oct ro-5-

gyS?ox&? gg‘gz& i@? @9 3ydlogxg Z 7- epoxy-2Hi soi ndol -2-yl]-1-

napht hal enecar boPBALD (26 ﬁ@b@ll)l@)mmu\ﬁad adddd tdl a\so[lutﬁulﬂHlaﬂ P]PhBEI(BIOﬁg3 0)1155 o

tert-Butyl - 2 I n

St O R g A0, L R B O

added {’6) t menadhweg 3ddad and @weqo}lpn(rmwrwas stirgednfiop b Yurther Biveing 43qmgounzthe

m xture wasz é@ gl ©®7€tmﬁ1'bl)f\9£s é(ﬁiehrané@ﬁje EidGire WD frdGt36riMOh) 18k
addi ti onal %?-Pl was add edt{_?g eth (factlonto cmgg et on. After
ag o | u

stirring fof*23Pradlift | Rarn oRressiFSet ur Busiiication| Gyedlaght h
di et hyl et hechr()ﬂ:l@tbgmphy amdsilies Qeldemtlhﬁ W!/&i 30%( E&@tomo%]-dHCIﬁ vel 2@3

and_concent [t Bdianh AopbERE Einobdgbl SBPLE, S RYE6e oA Sin it (Z.S?i‘\

25 (80. Wy 88 QDY 46K30 1ol 10%-90% aqueous methanol over 4 minute grad1ent w1th 0.2%

4ot nyl 1, B taieqmt i i NS (S s o T e St <51 1.

napht hal enemg/dednTHE, (@ 5¢@h&)) B) 30 -81 WD 02/ 00617 PCT/ USO1/ 19665

Example 2r: Production of (3ac,4p,7p,7ac)-4-[4-[2-[(6-Chloro-1,2-benzisoxazol-
3-yl)oxy]ethylloctahydro-7-methyl-1,3-dioxo-4 7-epoxy-2H-lsomdol-2-yl]-1-

20  naphthalenecarbonitrile (2r)
NC \(Q/
N‘O
)

To a solution of PPh, (52 mg, 0.20 mmol) in 0.5 mL THF was added DBAD

(46 mg, 0.20 mmol) as one solid portion. The resulting mixture was stirred for 10

25 min before 6-chloro-3-hydroxy-1,2-benzisoxazole (34 mg, 0.20 mmol) was added.
Stirring was continued for 10 min before a solution of 2j(2) (50 mg, 0.13 mmol) in

0.5 mL THF was introduced via canula. The resulting mixture was stirred at ambient
temperature for 24 h, concentrated and purified by preparative reverse phase HPLC
(YMC S5 ODS 20 x 100 mm column; eluting with 30-100% aqueous MeOH

30  containing 0.1% TFA over 10 min at 20 mL/min) to yield a white solid. The obtained
solids were dissolved in CH,Cl,, washed with sat. NaHCO, solution, dried over
Na,SO, and concentrated to yield 50 mg (71%) of 2r as a colorless oil. HPLC: 26%

at 3.89 min and 74% at 4.02 min (mixture of atropisomers, retention time) (YMC S5

i

mlll-
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NC OTBS OO N O gH A solution of conpound 2b(i)A (509 ng, 2.00 mol) and
4-(2,5-di hydro-2,5- dioxo-lH 1-yl)-1-napht hal enecarbonitrile (498 ng, 2.00
nmol ) i nwenzerne? (2 nl) was heated at 60C for 18 h. The PE€RTBIIGGEH Xt ur e
was concentrated under reduced 5 pressure to give 992 ng (99% of crude
conpound 2bPPFBcolumn chowaOuswr Brlkistie: 11-90%0 adreouseseethanelpoveirthawnutesr t her
purificati oghntdiding 0294 H,BO,, % P /mih, (ndnftoRA at220 nm), MS (ES): m/z 528.4 [M+

[ 4- Et hyl octﬁgy],ydro 5- hydroxy- 7-( 2- hydr oxyet hyl) -

1, 3-di oxo- epoxy-2Hi soi ndol - 2-yl ] - 1- napht hal enecarbonitrile (2b(i)C

10 A m xture of corrpound 2b(i)B (992 ng, 1.98 mml) and RhCl12(PPh3)3 (183
ng, 0.198 B m.) was
i T I i
3.96 Mol ) i’n‘@ﬁhthﬁeﬁ el’l t formatlon o produc

ceased, as was determ ne HPLC the reaction m xture was cooled to 0C
and quenched W th phosphate buffer (34 nmL, pH 7 N@ | owed by the
addition of EtOH (19 nml) aN Osgon\ af sol) After 2 h,

addi ti onal phosphate buffer c2) n-H,OH (3.8 nb) and H202 (0.6
m.) were added. The reacti of] i
boronate internedi ate was c8ostneg -y
(300 20 nL) and the conbi ned orgdhics I‘yers Were washed with 1IN NaOH, 10%

o N A e 3L R ST B el ] b R B
condi (1 ons. arbea S0l ?‘190'%2%%%%‘1%*@’%@33@% A oL B 00 M o

10% 90%@QU©QU§m{8P)t harﬁelremtﬁ{ ARxtfird A heated asligert ﬂM blp hO caﬁfeéﬂ%a@é,and
detecting at 220 nn. (ES) mz 407.18 [MtH . Exanpl e CS(S :_Production

of (3aa, 4( 3Puiiaediby ammnqloppf[ge]ea;atwe reverse phase HPLC (YMC DS 20 x

Cyano 8hlenoxyb)@hiﬁybdlu&nﬁéllhﬁhgﬁﬁﬁhmodr@%? a1 ONXEOH &:ﬂmﬁ@(ﬂl% Zlfmoe%rabk

i soi ndo en nitrj

PCT/ US01/ 19 % }K@ %\F‘IBF O‘Ba‘ﬁﬁfaﬂ{’b&@%%% %5‘%9“ nﬁﬂ%l‘))mwas
added to a goleut’irog (A5%PPH2s (isqéyellqvg solid). HFRCnR24{6| at 3i60 midtar(d7@orat 3. 74Af t er
stirringsfo nd t he
Cehet i or i S e & GIHNBRED SHekitch SR (VME 33 %ﬂ%%“‘fﬁﬁﬁ e

(25.0 ny, OB@letl?mb@')S’Ovﬁa%‘a%lédmaW&n‘? hevesi 4t HHetesasondpininge Za(e HPOu Gr 2 h.
The reacti omIV@sSn. emﬁ@ﬁhgatggbmﬁgiemsl(ggpﬁeﬂ P 81" Purification by Prep

Example 2t: Production of [3aS-(3ac,4B, 5p,7B,7ac)]-4-[7-[2-(1,2-Benzisoxazol-3-
yloxy)ethyl]octahydro-5-hydroxy-4-methyl-1,3-dioxo-4,7-epoxy-2H-isoind ol-2-~

20  yl]-1-naphthalenecarbonitrile (2t)
!C )
o

OfN
PPh, (47 mg, 0.18 mmol), DBAD (41 mg, 0.18 mmol), 3-hydroxy-1,2-

benzisoxazole (24 mg, 0.18 mmol) and compound 2pA (35 mg, 0.09 mmol) were

reacted according to the procedure given for 2r. Purification was achieved by reverse
25 phase HPLC (YMC S5 ODS 20 x 100 mm column; eluting with 30-100% aqueous
MeOH containing 0.1% TFA over 10 min at 20 mL/min) to yield a white solid. The
obtained solids were dissolved in CH,Cl,, washed with sat. NaHCO, solution, dried
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TLC eluting with 10% acet one/ CHC13 gave 18.1. ng (0.036 mmol, 57.6% of
conpound 2c(i). HPLC conditions: 96%at 3.15 mn (YMC S5 ODS 4.6 X 50 mm
10% 90% avmevuwiTret hanol over 4 minute gradient with 0.2%¢BPSHI/196&@t ect i ng
at 10 220 nm. M5 (ES): mz 508. 14 [ MH +. Exanple 2d(i): Production of
(3aa, 4( 3, 5(®e7N8,SThand ¢of@ntrafiey daroishing2Irrog Y64%6) @f 2t as a colorless oil. HPLC:

hydr oxyet h - e T [ - - = Hol = b

napht hal en?c%f? étojr{% 1r;‘)%ﬁ}l gﬁ?%utfgio?;éggés@{lglg’?)é H%B%h?@ Klq&g %5 Iﬁ% %ﬁuq_jg 4.6
Conpounds  (27Qmym Baltigti¢. - 1 ¢0% ageecss ssthaap} ever dgningigs sontginieg 9-£%0k:P0,,

bi ot r ansf or4wt jrefm, n%ﬁbﬁﬂ%éﬂzﬂmﬁﬁﬁ)?m @spﬂl/zofsw.grm@uﬁ?*. 2j (1) 20 Step 1
Reaction One frozen vial {approximately 2 nml) of Streptomyces griseus ATCC
10137 was added to a 500 m flask containing 100 m of transfornmation

nmedi um 5Thegxdrie 2u PRdueioNBE [3aR-{3a8, 4P, sFmgmogpﬂ[?l[tqm;w@isaxgzdu ter

pl astic beéﬁﬁﬁroxy)%%ﬂ]@fah)mﬁisﬂﬂﬁﬁoxg% he1-1)Bedivk o 2pt-Epdly-2 B-iddifd 6l{2-soy bean
meal , 5.0 gylpi-mapHithtlewdthebimiiled2w) g 25 of pot assi um phosphate, di abasic
and one liter of deionized water were added and the mxture was stirred at
roomtenperature for 3 to 30 min. The pH of the m xture was then adjusted
to 7.0 wth 1 NHO or 1 N NaOH The resulting m re was dispensed into
500 M flask (100 m per f| a¥ ered with Bio/Wap and
autocl aved at 121 C for 15 mn. led |dowpd to roomtenperature 30
before use. -83 WD 02/00617 Rf The Qul ture was incubated at
28C and 250 rpmfor 3 days. Q 3 Hulting culture was added to a
500 M flask containing 100 m ~of e iﬁ ngf ormati on nedium and the flask
was i ncubated at 28C and 250 rpm for F4 hodts. Ten ml of the resulti ng
culturelOvas transferred to a 50 m flask, to which 1 ng of conpound 2j (1)
in5 0.2 n ethapg ) fl e URaR edni). 2 . rpm
for 23 hours and t g'ggggg??g% %ﬁ)ﬂ%zﬁ\}%\g@g 'Itng%ct@gg V\,ith)’gst%%&(ga%l%’@o )

2 [

The Et OAc eRFPP4E¥ Y& d0-4 dapo PBhEr B @9 oy wets v@ategin 1 m
of MeOH (r eawbidiny ®xiheaeddedureHi&n fon2ky Pusifisitivredas hdlieveddy r@vedse pladseo of

camound, el clepRETROLRs 2 Ll Ay Gt SARHIL B LR, HGoP ROt 1T
i nj ect eth i neantdiEng OciSho IFA ¢WVt0@D8-ah2) mL/min) to yield a white solid. The obtained
solids were dissolved in CH,Cl,, washed with sat. NaHCO, solution, dried over
Na,SO, and concentrated furnishing 23 mg (51%) of 2u as a colorless oil. HPLC:
95% at 3.29 min (mixture of atropisomers, retention time) (YMC S5 ODS column 4.6
x 50 mm Ballistic, 0-100% aqueous methanol over 4 minutes containing 0.2% H,PO,,
20 4 ml/min, monitoring at 220 nm), MS (ES): m/z 510.4 [M+ HJ".

Example 2v: Production of (3ac.,4f3,78,7ac)-4-[4-[2-(4-Cyanophenoxy)ethyl]-7-
ethyloctahydro-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-naphthalenecarbonitrile,
@v)

NC

25 2-Ethyl-5-(2-hydroxyethyDfuran (2v(1))
O.

/\@/\/OH
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C-18 colum, 150 x 6.0 mmi.d.). The colum was eluted with 1 nMMHC in 15
water/CH3CN at 1.2 mM/mn flowrate: 30 to 60% CH3CN over 8 min, 60 to 85%
CH3CN ovavo02/ao6mi n, 85% CH3CN for 1 min, 85 to 30% CH3CN PUBUSQUBG66H n. The
el uents were noni ored at_ 300 nm Two maj or peaks with about 1 to 1 area

ratio were obsePvRtH @ Mhimherasarbd @%st]eéftm%i) Fepstadded top sebiipofds 2d(i)
and (2j (1 5 | an t| f

resp(ec!t |(v)el) fh9ﬂ&taré2| Ny n?l%,:l ﬁ'ﬁ:zglq kg&t%ﬁgg?ﬂmﬁoﬁgl%aﬁﬂ%@ﬂ}?ﬁ
conmpound 2d ' 0 T

S e e 0 s e
3%0323 238}% stﬁ’%dn%algzﬁhmatlllﬁc?aﬁd By Enight at I[t'\/%%éous?sﬁﬁ N‘%P@P%Jg%h d?ﬁlls)s

Tr dﬁn (llesv%ﬁ{fmqﬁﬁxtrs%d W@ihﬁghei\n'_%X) béhe perabised extrasys Wh@s’@Sb

t he art upotvateeadidX)g ahbi Brinéli @&)0and edne'addiv"ef ON%BOSAR'\%ﬂfEUan% Epy nﬂﬁsﬁ

pr esent mvglFU op can al sq.be e|1d n.tlf“lrl %c& ce w th the nethods
descri bed h&VéefH gf—ﬁl YeSaiiFas Suflégt ﬁb#}m@ﬁ@ %’%aéﬂgé‘fe hé%ied§-02

sel ective annhncdg&i)ﬁ‘y@oémm ayadelladiofiy activity can be screened 35 for

ant agoni st activity in a hornone-dependent tunor cell |ine such as a human
or nouse breast tunor cell line and screened for agonist activity in

anot her 1ont u(Bxo,4FMB/7a824-[1SEPL 05,3501, 05 NeRsh v bL7- (2L Rearodenf-133-nuscl e,
prostate or semmmoﬂmmyér-zﬂﬂgo iNEDI0R4 GG ApIRfdlel Ibgfd 5;26 J Tine as

described in the assays bel ow. fNbese.screening ggsays can be perfor med
routinely in accordance with the t| ngs profided herein. Exanple 3: AR
Bi ndi ng Assay 5 For the whol e cel Qi1 4 Fss , human LNCaP cells (T877A
mutant AR) or MDA 453 (wild typ§ i ¢ mcrotiter plates
containing RPM 1640 or DMEM sup % ‘ 10% char coal stri pped
CA-FBS (Cocal eco Biologicals), respecti VEIH/, re incubated at 37C to
renove any endogenous |igand that m ght be conplexed with the receptor in
the cells. After ,48 hours as t ration apalysis 10 to determ ne the
Kd for tritiat edAdf"ﬂWi?lbf’E%ngRgQ) an%ﬁﬂea‘* -ComIEtida-2e-digrardi ng
assay t 33? evaHeayB-1t- h@lﬁlbﬁlénebgrbmﬁmﬂes(w?: cmg;omod Slgfrml)c pivpedizensi(R hmf B tkasDHT
wer e perfor (PN ra LY medi a 40 or

0.2% CA-FB COE a6|0n¢ef°§a%|%!] Eﬁlblgr(sgn%coﬁ]é G T ortde ?I%l qurrorr‘?R\E‘%{l nM t o
16 nM in PreswEdsERese QVbﬁ%hd BY@diwag)used dlrwéb’emﬂ@e l(axbstelspem fic binding)

of a 500-fold nolar 15 excess of unl abel ed DHT were added to the cells.
After 4 hours at 37C, an aliquot of the total binding nedia at each
concent r at i o3ast,4p.3 B 7aohfA-|4eE thybrvmalydro-7-@shydrakpethyld , dionod, Hépdayee

[ 3H] - DHAO The renai ni ngHriseindok&s]]rlenaplglialene¢arbonigrite @uehed three tines
with PBS and harvested.onto UniFilter GF/ B plates (Packard), M croscint

(Packard) was added and pl ates g@unt ed in a Topgounter (Packard) to
eval uate the 20 anpbunt of boun DHT

N

A mixture of 2v(2) (764 mg, 1.97 mmol) and 10% Pd/C (115 mg, cat.) in

25 EtOAc (36 mL) was stirred under a hydrogen atmosphere at rt for 2 h. The reaction

mixture was filtered through celite and concentrated under reduced pressure to give

779 mg of crude 2v(3). Purification of this crude product by flash chromatography on

silica gel eluting with 70% EtOAc/30% hexane gave 235 mg (0.6 mmol, 30.1%) of

2v(3). HPLC conditions: 99% at 2.84 min (YMC S5 ODS 4.6X50 mm, 10%-90%

30  aqueous methanol over 4 minute gradient with 0.2% H,PO,, detecting at 220 nm). MS
(ES): m/z 391.12 [M+H]*.
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For the saturation analysis, the difference between the total binding and
the non-specific binding was defined as specific binding. The specific
bi ndi ng we@ 02/é0s6at uat ed by Scatchard anal ysis to det er mi nePCHVESKdI96&s

[3H] -DHT. See e.g. D. Rodbard, I\/at hematics and statistics of |igand
assays: an illustrated guide: In: J. 25 Langon and J. J. C app, eds.

Li d As 94 7(1981
tlhgagi scl zs rew%‘% [g% 'aJn 3- ffé_n’? % I}lee%ylo 1%91 3 ox?) %ﬁ(e )

conpetition studies a con a|n| a test conmpound in

concentrations rang@ng from 10"10 to 10 5 Mwere added to the cells. Two
repli cafes wer e BBAD 442 aagh0.s¥hpimeol) Araseadded Ko @r spluftor3aiCPPle(304 Wi e

washed,  30p ey Hﬁ&%lﬁ% B8 (F ﬁiL')t AdicR StiRg Fb mﬁllﬁb@%%no-ﬁhgncq ¥HRmpas.1ppot ted

as the anmount control “in the senc st co nd)
remai ni ng GVEP ‘N%S %‘é‘ﬁ énd her?%féloaaaémrwaaﬁ%e FgB o Po 5.%15 ound.
The concent Gathgro. 1f8 hakll) wasgddedshd theatixtuadiivs stireeddd ¥ fof 2 hh &hareastion of

fiter | og- U eorttebEel R G eq RO, LR B0 BBy dnRRhih o o
appl i call onsibéa gél el @iremngitPH0%0EHO Ad66oileranagavieet3 1G5 G0.08T aesol, 6BdVe:of Ki
1C50 (1 + (gd%&ﬂ}h Iy @a%@e%ﬁcﬁ_ﬁi&(ﬁ %‘8%“19%&9%% @gﬁf&@% §§Q§"R§AT tcg(r)

correcti ng non- SEGCI ues were

is defined48X50mamedf %aﬂwswsémeth@%@wrn@mm‘ga@a%éd@&l 98 7 BabPe

speci fic bi gdédimgly 226884). Mlnggpsn/quzhan@ﬁT for MDA 453 and LNCaP were
0.7 and 0.2 nM respectively. 5 Exanple Human Prostate Cell
Proliferation Assay The effects of test conpound on proliferation of human
prost at e caBsamplelw: Produstiongf [3aSs@aedBeihéb7a®ird-1TmBe, MDA PCa2b cells, a
cel | 1ith d&xeesdaxy)ethmllostahydea-5dydsosy-bmethyhl Sudioxa-hatepoxy284 castrati on
(Navone et #bindof-R2iy1]-1Gaiphehialéirgarbohitrild (BvADahd (BaREBANAR, SBeTPe7aanylubat ed
with or w t #qOictdihydro-Sshydrorpde(2dey diroxyefRylrdemethylrtl,3tdiexo-d;VeepoixyH-

[ 3H] - t hyni disoimdoh2eylpdrmaphthalenccathohitvileQuydInt i fi ed as a way to assess

nunber of cells and therefore prol pferation. The MDA PCa2b cell 1ine was
mai nt ai ned i n BRFF-HPC1 nedi a (Bi ol opi cal Research Faculty & Facility Inc.,
MD) suppl enent ed wWiNG o FBS, For @he as I e _ptrdted in

Bi ocoated 96-well 15 m $ amd i ncubate 0% FBS

(charcoal -stripped)/ RFE RERC W t hout andr f 24 hours, the
cells were treated i w tle (pPEnk) BO ' nM DHT
(control) or with test~Co un:‘d'ﬁ (sanmple) in €o -eﬂt atio rangi ng from
10-10 to 10-5 M Duplicates wete uskd for eadh sarﬁ)l e. The conmpound
diluti o#8 were performed on a Bi omek 2000 Iaboratory wor k station. Seventy

wel | and 1 cubat e Tt e e e oo ot vest i n
of the cell §8§ﬁ[ﬂalo @rﬁgdfquﬁ fsin Wgrélagli; ﬁt"‘gﬁg%\%\%f%’plaﬁgfe@ ﬁ@??@@ ?EF ers )
be}c or :a co gn&nlb)gaélﬂhﬂ/ﬂylaﬁeﬁte (Be@xﬁma?eggmﬁsfaﬁéd inth eheXfdskiwikhi stireing \wad lipase
cal cul ate ' %k nhi on = ver erage

?fog & gg’npﬁll crude, | agrctlﬁe c%e"as Sl[g%l CagapLgf)ZG) Was add3{ S AR

bl ank / ave
reaction mixture was st1rred for 21 hr at rt at which point an additional 5 grams of the

lipase and 20 mL of vinyl acetate were added. The reaction was stirred at rt for an

additional 19 h, stored at 4°C without stirring for 36 h and then stirred at rt for another
22 h (until the desired % ee was apparent by chiral HPLC). To monitor the reaction,
200 uL of the mixture was withdrawn and centrifuged. The supernatant (100 uL) was
30  dried under nitrogen and the resulting residue was dissolved in 100 uL of EtOH and
subjected to HPLC analysis:
1) Reverse phase HPLC: Column, YMC-ODS AQ 150x4.6; flow rate, 1.2
mL/min; sample size, 10 ul
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Data was plotted and the concentration of conpound that inhibited 50% of
the [3H - Thym di ne incorporation was quantified (I1C50). Exanple 5. C2Cl12
Mouse Myowd ax0o61T ansactivation Assay 30 Two functional trpabasel/weds on
assays were devel oped to assess the efficacy of androgen agaonists in a
nuscl e cel | backgveurg: hm'M@Kélqureﬂg@tﬂ%b’&ﬁ@‘&mom%e@i‘tr@pnnbssay ( ARTA
Stable 1) uses bt 11 ne, Stable 1 (clone #72), which stably expresses
the full length rat androgen receptor but requires the transient
transfection of TanedphAncer Boepb t 9. 13 his cell Iine was derived from
C2C12 nouse nyolgeast cehlso Jhegsds pegond assay (ARTA Stable 2) uses a cell
line, Stable 2 .o 33),, der] t abl whi ch stably expresses
both r AR aRd thg:%érﬁﬂgﬁiéﬁ/(I):Q}Empe‘::ﬁggAL%?grfé);fﬁgégunassays and cell lines
-86 WO 02/ 00617 nkfbTlk\ghask, Heth/MIOH/ExiitA(exrl) r eporter construct used in
this systemis 3/ 2X 1/l.ucifera -1 was reported to be an AR
specific respon We’iager’rgﬁ?L/ n,d%r%ﬁesf}gﬁ,@s%, rown et. al. The Journal of

Bi ol ogi cal Cheninsdnitpr&i7g bo8020-BA3IV0 nf1997). It was devel oped by random
mut agenesi s of an AR/ GR con(%%fn%(ljs enhancer sequence. 5 For the ARTA Stable

1 assay, Stabl e PerfpEnedat Zog %d in 96 wel | format at -6,000 cells/well

i n hi ghggl ucose (RYEMiddiptatibhof edaciedntikuzyo BRL, Cat. No.: 21063-029)
cont ai ni ng 10% charcoal and dextran treated FBS (HyCl one Cat. No.:

SH30068. 02), 50 nM HEPES Buffer (G bco BRL, Cat. No.: 15630-080), 1X MEM
Na Pyruvate (G brie 8RymeGahs rddooved 13 GlrQioh) andofiBtermas soneantralgdt yndgtot i c,

d 10 800 ug/mn {i ci ' : V. ; -&j ght

o £ 200 0, TSRS i 0 s bl 1o

Li pof ect AM(KBE-20DusicResychhese salidscyenrappliedito aN¥LC fumogaBGoem) LD spdef 115 cal |y,

5 ng/ gk Rﬁéeéérﬁ%@%ad%ﬂrgﬁhtfggfa?ﬁﬁ usﬂ%l@@@mﬁ@lsr}a/v 14/ £joias aiSpe bottEA ( as
uted.w

carrier) are di Jwel | Opti - m nedi bco B t. No.:
31985- 070) . COPERIRIRE & 5 G%Q?d/ hight qijl §ie ar%%lg‘«%ﬁ%l%‘%‘“id‘é‘g}&ﬁ%ﬂﬁ%ﬁl%&? eis
i ncubat ed f@iridd otii. nUheSgradienitonns 1160%eCRICl] én then fiast e fractaons, folbwyesl by 0. 385

| /wel | Li t i s didut ' L el tio he DNA
lr:‘i x}tNﬁr e i ;pﬁﬁgﬁ'%ﬂrﬁﬁgﬁﬁ{éﬁﬁs eéfﬁingﬁ/‘é%?ﬁ@ﬂﬁa‘% ééﬁl%eégﬁgq@]%?é% ef or
an addi t i onfactibBis)yi CHICE 4% tMeQUn(3t &estiang), iand. fimily wetht GHEL 3 %eMeOiE (Fredi a
|5 addd 10 D R B B A e s The
| | X

cells are iﬁlﬁjﬁgméaaffﬂﬂint%liﬁ(‘i‘@ﬁgpo | W% u’ieﬁénigjf'f’g]ﬁ%ﬂvlooﬁ‘ﬁm?ﬂseo{’ 160%

t ransf ect i OQHU1 X4 €ntil $heé S0 Wackid ONTHNE,-2%| MsOHarwB ehitescetaiting withotheul  of
hi gh gl it h ] .

n oh ol ucose, BN 0 EheR 56, L6 D ey i HEREL090)
SH30068. 02) MeSIH.nfWhEERES ®nirosnd 2eifheantg@med acmall agount e5g30laygbimpuky 25 VEM
o t : | \ TN B, . GBI (2R 0t | C,
hnd 3005 e Rty @éf@ﬁ%&ﬁ@%ﬁ??‘,@?@* 20 f@%‘ll%‘;%%f*fé* Fomouds, 10
|/wel | at agolapwr@py sadd-d 9§ cm lone) Bnhyield 632 mg 0t crmparid AW acC?PfEr}g‘?“In.

Twent y- f our 2wQUBEPTICAESditidnieoh e dy2 Hin'(mkthod 1§ dfel APIAY cahditiam 29.0used
to detect activity accordi nc); to the manufacturer's instructions (Pronega,

Cat. No.: E2820P.25C koethohd) ARTampeunsl awB: adlfC copdifiprs: Dk at 4@y at ed
! ng?emﬁl:l) rethot. chigl BPLC conditions: b6de ee 5t 33 Pt 082570 % 18" ("""

30 40°C) (method 2).

Example 2x: Production of (3ac.,4p3,7B,7ac)-4-[4-[2-[[(1,1-
Dimethylethyl)dimethylsilylloxy]ethyl]-1,3,3a,4,7,7a-hexahydro-7 -methyl-1,3-
dioxo-4,7-epoxy-2H-isoindol-2-yl}-2-(trifluoromethyl)benzonitrile &

(3aa, 40,70, 7a0)-4-[4-[2-[[(1,1-Dimethylethyl)dimethylsilylJoxy]ethyl]-
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21063-029) containing 10% charcoal and dextran treated FBS (HyC one Cat.
No.: SH30068.02), 50 nM HEPES Buffer (G bco BRL, Cat. No.: 15630-080), 1X
MEM Na Byoowvetse7 (G bco BRL, Cat. No.: 11360-070), 0.5X PCT/USOI/19665

10131 035) TadmAte oo Ripy T anf kLA os WS OB EP et 70 10665

(G bco BRL,(tsiftiorobyethyljin@dnifriltOf2x AF8s 25B)ei ght hours |ater, the nedia on
the cells is renoved and replaced with 90 | fresh. Test corrpounds, 10

| /well at an appropriate drug dilution, are then ed in each well.
Twenty-four hours |at&F; the Steady- GLoTM Lucife say Systemis used
to detect activitycacdqrding to the 5 manufacturé pructions (Pronega,
Cat. No.: E2520). Se S. abent ABpI [ catTBm\O Seri (unassi gned),
entitled "Cell Li nes Aggays for  |de aty on of Androgen
Recept or Modul ators", fil ng7 20, 2001, by Jacek Ostki et al.
(Attorney Docket No. DO 2\Whi ch Patent Application i cor por at ed

herein by reference by its Hrﬂlrety 10 Exanpl e 6: I\/Urlg Br é&st Cel |
Proliferation Asé@ﬁ‘l ?ﬂgztid fs. BG%@?%’@&'@§ djeﬁ_atcgmtlt}e function

of the AR was dete mne ing sali corrpoun sltln a proljferation
assay usi ngPXrF-layiirdg8roromsdp &}?f‘él?v’eltf#ﬁﬂ AR ZpPInmeB|were iHEediBr i ved form

t he Shi onoglt) t uno t %HFE%g aeg aﬁgopgrgf%qlcﬁtgﬁ%ﬁledié 50 85%e§§194 t( 1987)) .

Stabl e AR deﬁ%‘ﬁrtfe ntal i Nné& were established

by passing K y
descri bed i %IH#R'EH ﬁéé%wuﬁgﬁ%&gﬁfﬁggg{r c ive ﬂ%%ﬁﬁi@%a‘%%ag V&}fél}ggé% ). From

t he above pP‘@‘é:ftfdlh’YeﬂaSbﬁbrOma&!ﬂfwhY areSiOsefuting withe@ 5V OdtaddH,Cle Fugizet er i zed
hcubat e Z?P%"‘&"" D o o Bt e ot of
301 -y m GemeoTt oo HELEGS it 4308 et i L 35 20s el

endpoi nt t o483s36mnt élatingwithe0-950%6 aqldoss methahsiervef @nﬁnﬁthecqanahmg@rml on
550567 ( 1000 o RiEdHm B, mpfitorii 220} s TRST IR SQR\ I T
10.8 Mt est Gsmpmzdezmoeﬁ%tarc 4 20adinfGgentoartingd (YMC 88 Q1) colamnst.Ger e
glf'ét e& in 9§-50%0| rho Vamrtﬁlrg%hﬁf(ﬁ %%%gh?ﬁl%qﬁaﬁmw&q Pl L c@ﬂﬁlmfrlée‘ggl?@n; Sfju?nt

[ Ham s 12Ptfvenhfeqc gcid, W%/I@anmapﬁ?w %&E@&Wﬁ ‘"(‘%n%% LEMEH]mde)  or
W t hout (agonl st node) 10-8 M testosterone and the test corrpounds of the
present I 10-5 M

Bupt i cat es. LaneC2y "PARREABA oF S ERNSHERR ST %gt*ﬁat% Eons vere

per f or med oilplme&)’dﬁbkl)@mylabd}tm’lﬁt yllegsaly drorhyshroxgdvmethyl\dodieser s
ater 0. 44ugin o ik HORIAIRS- (AMEERARThy S SsoRRd gsas vl | and

i ncubated for another 2 hr f owed by trypsinization, and harvesting of
the cells on(ﬁa:ox,‘(B?,SB,7B;’7latx¢]F¢-[7-[\2 fikbisci nt PS were added to the filters

o4 1 i 101 o IReN AR AR SRRy AR thnyaie sl PR SR

-aver age bI dkepoxav2di-dspinded 2yl -2-(triflaoxogeethybhenzonifile GyA & 2yB)

~

-

.
H

25 Compound 2xA (1.40 g, 2.77 mmol) and RhCI(PPh,), (0.128 g, 0.14 mmol)
were mixed in a flask. The flask was then evacuated and filled with argon three
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WO 02/ 00617 PCT/ USO1/ 19665 Data was plotted and the concentration of
conpound that inhibited 50% of the [3H - Thym di ne i ncorporation was
quanti fi edo (2/@s0) . For the agoni st node, % Control was rePerT/Usa/@s6st he

ffect of the t ed d fect.ob d wth

Che  nat ur al e ROIASLEdty Bh s ARErr IR D0 (o AL s Shteont 1 o

Ea éI.OO X (a?/@ﬁw?dﬁéd;@{hﬁlbor@l‘éf{o 6?%? ﬁﬂkﬁlfﬁn(ﬂ)iwei @cﬂigd@mﬁm@é Emﬂmg /bl ?n k)
a was plotted an ntration.of,Co n o) % 0

Che [ 301 - TRYNE S RSP G thegn G0 ARy Biin ceb@o b) 3%,

Pr gsE a{_“ e Wehfer (ﬁshﬂomﬁagh}msfolwwédwm@mw invL )t 30%fH@éHzOo(@ mplo)4 nds as

AR ant a%on'? ]{G\é\lafo *&?&Eggaﬁ sBed Qttc?db{ok ﬁrﬂ?EHéh%xﬁRéth WAth Mgiﬁr;_@ a”dard1

recogni zed Y an en ber ger

et al. proc3 PS%mlEx Eﬂle c@nbingd eghnic lggert weee washed prith MEINHOHE

Gttes, R Fl@%'ﬁb‘g hOP 1Bhe (BB 1) 19{?1Q)cmc@'?ﬂat5ﬁ£1rwa%tthéﬁ concéntra%@
Endocrl nol . 13, 9 (1987)) he bas this assa e _fact 1 hat

i s I
mal e sexual & 6}3’ a@hglaqqglat%ephya@ 19@ iBgmiathe2’s O@é’ﬁ@ﬁaﬁl W% es,
play an i WpEf(DAJSYCH al, & kive 0163¢ 64 edcemic mmm@ocﬁaomismﬁie 29AandyBaka

R e S RS N e ST T U
andr ogen ( >95%) 5(pmotielutui b'ythtllﬁé(lzéytqu@usaieﬂsanolmwehé ntiestes sontaidmg A.2e 20
control of gﬁg’spﬂ &&‘WmUHx Hio%ﬁtﬂﬂné‘ e )(t]vt@gsgdm/zolsbsql ?1 r'r[: mul ating

hor none osterone S conve e acfive
di hydr ot est ost er Eherace@mw)xwr\mqfﬁpmp@wsawés&éwg W3s @Harla‘@élh}’tné’%a Adr enal

androgens al, ﬁ&e%@jp’a}dﬁbﬂbﬁlrﬁmc ugﬁ%}a@mﬁa@éﬁbD @b[ﬁnlﬂKStdﬁ@xr%tcn{)rﬂﬁﬁﬁé e

conpareg.to 4 hat)Bl)& %éﬁl tchi} quxgné?l-ﬁg\&'rgt&] %Orm;émlpafﬁ ot , nce

Med., 160 4784
in both ani @A&lmaﬂﬁhm@lnmm%rmhaﬂdoa@dand Zylhbhmitﬁ-mrzﬂﬁlmmeo 49 minl ut i on

f th t t
Thererore. - CANBAHEPE o MERLEIRS WY LGP ECTCOILLAN 250 SIBREE DY e
growt h of (H&iemin ﬁfﬁgletumstll(lmlralﬂe@] 8PImack.§ %250 melu'ffﬂﬁé"llﬂ’hym ol ogy of
Reproduct i ofsocRfic 858/hdptankn@8%d MROB/diharddl (1), 1! mLAnin 1h3Ritditishlat 026 9fh),) -

Since the mal e sex organs are the 30 tissues nobst responsive to nodul ati on
of the 20dr dgeo). e(mmpumsizthl%"/med(aHS 138 migdkt¢ntion dime) (Ghinalcel{dl @inmongen

Var o i mmt o 20 BERE B ISERAR Y RRRRR 1B M B TP T il &)

wer e castratnggfnﬁﬂqﬁd;m gfaa PE) AReabdgsi a. Five days after surgery these 35
castrated rats (60 700, a o ) wer e far_3 days. wer e
dosed sub- cut ane&!a@wysqgte@}l%su PR Jonganppora *’tglé‘gés‘gﬂg Y?‘F‘E?p‘?‘qt(? ]g&‘("a’ P) in
arachis oil Foyeim;qiceyarnﬂoﬁlesdlatmgm@m d(yanpaigsidsated héein prasmgtan “R”

t d 21. 00617 ,PCT/ S01/ 19
Gavage T8 o SRRRERL AR, EFRmg N O ERATE By ptRttichy DomithBtttye
(PEGTW . Anipued prodecte d&ngqbl fromy w)maourﬁi 5yAw1are)ﬂesrg‘mtezd berein0@yhdyoaty awd ght .
Experi ment al E Qn.k}gﬁ tloﬂ{ehgé‘ﬁ’y t§ AbriV&D E6Ceoinpound SHE 3L One
¢ f LPaneou

Pr opi onat e (
designated herem as havmg an* conﬁguratmn
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3. TP plus Casodex (adm nistered p.o. in PEGTW QD) , a recognized

anti androgen, as a reference conpound. 4. To assess antagoni st activity, a
test conpoanzioosas admi nistered (p.o. in PEGTW QD) w th FEr/soi¢ives

adm nistered in group 2) in a range of 10 doses. 5. To assess agoni st

activity, aEiﬁﬁﬁleQQ”PMﬂtMﬁ%fm-g&&i 2p.80,78, mg]-aqoetahydwsﬂﬁ@wy-@) ina

range of doses. At the end of treatnent, the animls were

sacrificed, (Zahﬁ!h'?%thﬂkﬂtma‘lll)’bﬂ&@%@%PM@HW“&WD’B 2ata from
di ff t t h t
ECIE T ST S .

wei ght i ndumﬁoby-ﬂ@ hmﬁ-oxymsqutamdtmlmaom;mmwmﬂamdolmm% ANOVA
foIIovvedj byt tﬁdl?ﬁé L 11 LZ& @sz 's exact test was used for
statlstlcal(5 éff’%?% y 63? SHEA §€Bt sexual organ weight reflect the
changes of the cell 20 nunber (DNA cemtent) and ggl! mass (protein
content), dependi ng upon the serum ndr&\ge ntrat| on (Okuda et al.

J. Uol., 145, 188-191 (1991))¢ Thef of organ wet wei ght
is sufficient to indi h I :

antagoni sts. In inmmatur

repl ace ntN 0 :5 % ous

andr ogens i ncreases se S 2 bstate (VP) in
a dose 25 dependent mann e nmaRi num i ncr ease ||<i> or§ ight was 4 to
5-fold when dosing 3 rrg/rat/day of testosterone (T) or 1 rrg/rat/day of
testosterone propionate (TP) for 3 days. The EC50 of T and TP were about 1

mlg and 0. 0|3 gy, Ce dﬂfAﬂsoTxhg,omm@a)ewas msid’heed/&ﬁIMH(ﬂfEchﬁ(S\U:’ and SV
al SO correla

th 30 DHT cent.r at
A thouch s ARt B semtErRGHED, WAF ATl I Rt Y TR AR o o
T and DHY atwuﬁ dichloremefiaee (20udndin &hwslsedlmﬂehmmdtdmd aveaNaSD, TiPgive
thereafter, ﬁ%f%ft;bagahﬁfgmagggh B8 P‘LCa@%‘V“aYZ zkagrgﬁ efehfibn tifdg Se€rum

concentratlons reate anli na wer e y consl s ent
during the (PMGSUPDS eplamnrer 2H8mm elnting e theld- 266 @guaqys secthanolioysrdher
potency t hamﬁlﬁtesecoﬁtaléég lo % Ph&sphorB heifes sl hemitoahg BPZE) nmp M$own AR

ant agoni st %sg_? m ,50 adm ni stered sinultaneously with 0.1 ng of
TP (ED8O), rlré est ost erone-nedi ated increase in the weights of

the VP &6d SV i nThedbswe megenctewss repEatdiDviR LQDHdMIRYB tdSadid 1bb6ddsiredranner .

The ant agoni .ar: when dosing orally or subcutaneously.
SARMs of théﬁ%lﬁgeh?&%n a {sngsnégé?%lél[déd AR ant agoni st activity by suppressing

the testosterone-nediated increase in the weights of VP and SV. 5 Exanple
8: Levator AiamplyBi()PrBrxidacton\6f [FaR- w,m&gm)]st-[mﬁs-cmhm-acti vity

model . a r ety AR R APk R oo 4 PR g

effects in ﬂmmdlﬂ@ayli;—Zi(mﬂaog]mﬁhybbmmunﬂle((ﬁaﬁ)?hberger et al., Proc. Soc.

Expt. Biol. Med., 83, 175 (1953); Beyler et al. . Amer. Med. Wonen's
Ass., 23, 708 10, (1968); Fukuda et al., Nago Da 3 Yak Ken. Nem 14, 84
(1966)). The basis of this assay lies in the ned action of
androgeni ¢ agents on the nain ncg and g

S
H

20

Triphenylphosphine (0.026 g, 0.098 mmol) and DBAD (0.023 g, 0.098 mmol)

were mixed in THF (0.5 mL). After allowing the previous mixture to react for 15

min, 2-hydroxy-6-chloropyridine (0.016 g, 0.100 mmol) was added, the mixture was

25  allowed to stir for 10 min and compound 2zA (0.020 g, 0.049 mmol) was added. The
reaction mixture was stirred at 25°C for 2 h and then the crude material was purified

by preparative TLC, eluting with 10% acetone/CHCl; to give 0.014 g of compound
-80-



growt h of nuscle tissues and sexual accessory organs in animls and man.

Andr ogeni ¢ steroids, such as testosterone (T), have been well characterized
for thei woabbdeilty to maintain nuscle mass. Treatnment of PROT/WENIILI9665 humans
after castrations 15 with an exogenous source of T results in a reversal of

muscul ar at2a@phy a lighe bedwesoid. HPLC:oM0MsL3BEP nsinr(wmtianﬁmﬂe(YMQ $2vat or
ani nuscl e @%0%09%94‘@954' gcr}z?r[ @ﬁ%‘ﬁ%'vﬁﬁf’l hk?lé@u@%néﬂllanol ORr 4 mifiat - 119,

263 (1966); Ita Sper 42, 1596 6)
Gori et al.con@siing 0-KecTFA; 4 mLang, m@p’@ﬂngﬁé 2 0m)( MB4 ,s):BB?Zi §£%8$al

St eroi ds 13Mm 0](1970)) As described in Exanple 6, the effects of
androgegs on 20 mai nt enance of nal e sexual accessory organs, such as the
prostate and seminal vesicles, is well described. Castration results in
rapid involution and atrophy of the prostate and seminal vesicles. This

ef fect can d ph f ce both the
| evat or anlﬁgalﬁﬁll\é%bgﬁ ﬁdﬁ&ﬂﬁg@g%gﬁ@g ?@%Le@?@gﬁgg dlr%%t responsive
to the eff ebych*omy-%(ﬁdr)@gemy@halgdsﬁ-QIOXDMkemWe?HTlSOmdddZ-NB ldet ermi ne 25 the
androgen dep, E@ﬂﬂﬁené&\fﬁ&ﬁﬁ}ﬂ b ;(lj)ophy in the levator ani nuscle and the
Sex accessory organs In immature ‘castrated rats. Sexually mature rats
(200- 250 g, 6-8 weeks-old, Sprague Dawl ey, Harlan) were acquired castrated
fromt ) vendor (Taconi c). The rats were divided into groups and treated
daily for 7 to 14 days with oneN© i p§H 30 1. Control vehicle 2.

Test osterone Propionate (TP) (3 y ,osybcut aneous) 3. TP plus
Casodex (adm nistered p.o. in PEEGTW NN\ _fdecogni zed antiandrogen, as a
ref erence conpound. 4. To assess i :b¥]! ty, a test conpound was
adm nistered (p.o. in 35 PEGTW QD) : is.Cc. as admi nistered in group

2) in a range of doses. -91 WD 02/ 00617 Ilb US01/ 19665 5. To assess

agoni st activity, a test conpound was admi ni stered al one (p.o. in PEGTW
Q@) in a range of doses. At the end of the 7-14-d treatnent, the animals
were sacrificed byrt-BatHdd-Gorthy-teanand)- 9@@3‘)’]9@’&!‘?! yhsilane 42 vesicl e
and veni?al prostate weighed. To 5 conpare data fromdifferent experinents,
the | evator ani muscle and sexual | @ks were first standardized as
ng per 100 g of body weight, and 1he redase In organ wei ght induced by
TP was considered as the maxi numincrease (100% . Super-anova (one factor)

was used for statistical analysis. The gain _and | oss of sex wei ght
reflect the chanleiiagpled E’éi?ﬁ%@hﬁ@?ﬂsw}i\?@&r}?&%ﬁ g}li%PLi};eY‘fqre%%Eﬁ@

(fr O]E ei n comnd et JolutitePeN gvig)) UB Pq%i@ .5 afnhol) fnﬁﬂl]ME@(@r‘mI:))ndéhletmﬁ'turenva(sG(udat
wei gni P4 s e dtghfor %%ma@if%%e k0 BAGERYT PG dgpTBRTAERTT Wos gL @37 2L

ant agoni st . dtime itheneerotien casempletdn.r dtfisr stiepigaoe mrﬂdddfoneb(b‘ggnﬂl@sreaqmlr ogens
i ncreases | %)ﬂ%% w%ﬂhﬂut%& %lﬁlatlllet\flg&lﬂfek gﬁ)IO(ng‘]\f) aﬁd’@aﬁ{eﬁ%ﬁ{ Rafel (2'%) &P el }115

dependent nmanne reas n organ wel g was 4- taq

when dosi ng Hl @B/m]a} rerssE GO bl ek baneRd iy dhe Pr&@“? ?tYF’d&’?S gre over
t est ost er onNHIOindtdhEerktrhtdd rder fduced pressure to give 509 mg of compound 2b(i)A

25  (80.3%) as a yellow oil.

(Baa4B,78,7 aOL)-4-[4-[2-[[(1,1-Dimethylethyl)dimethylsilyl] oxy]ethyl]- 4-
ethyl-1,3,3a,4,7,7a-hexahydro-1,3-dioxo-4,7-epoxy-2H-isoindol-2-yl]-1-
naphthalenecarbonitrile (2b(i)B)

30
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days. The EC50 of T and TP were about 1 ng and 0.03 ngy, respectively. The
increase in the weight of the VP and SV also correlated wwth the increase
in the savanvdeand 20 DHT concentration. Although adm ni seepUS@m96ds T
showed 5-tines higher serum concentrations of T and DHT at 2 hours after
subcut aneous i njection than thatn®mf t her eafberBst hese hi gh |evels
declined very rapidly. In contrast, b s€ qg] concentrations of T and DHT
in TP-treated animals were fairly ring the 24 hours, and
therefore, TP showed about 10- 30-f f {poyency than free T. 25
Exanpl e 9: Mature Rat Prostate Welgh ay:kh& activity of test conpounds
was al so investigated in a mature male ratHEHodel , which is a variation of

the Levator ani ARelueh opl‘:@rﬁpcﬁing 2 A0SR EEAY. Odeﬁlﬁbl)faﬁm (fz,rs &WZ? -7. The
in vivo a an (0] or ermnin
t he anaboislcgg’é‘? ?%c "¥6' e eélegqmorgﬁ-g§ gﬁ?ﬁ %W ‘gﬁﬁe%??eg? s for a ?

, 175
? '1\523) co ”ngy{xﬁe%{é%r ot BO&E gcﬁ'rl sai T?ﬂe mad?foﬂ(}nn%(ﬁﬁg wa@:@ﬁcgn@&t@&l un(l\é?; g%d8) uct® Fuiuda

et al., SNageregsaie to gm&%@g (998é)wf crude wmmé@bxl)Bm@cba@s slsqs*rdltem ¥ihssay

lies in t heg, %g*t-swwth&gmﬁéatQBdr ogeni ¢ agents on the maintenance
and growt h of nuscle tissues and sexual 35 accessory organs in aninmals and

man. The nal e sexual accessory organs, such as the prostate and sem nal

Sl aed b2 GBUOBRYAL7 BN REAGNES S dRE Ayl A00S, B e
si ze and secr et ot,3-dioxneHi7eepaxy-2Hrisobmtuli2Aylpd-1pmddkalexecadiondtrila @b (1) C)

testostgyone (T), which is the major serum androgen (>95% produced by the
Leydig cells in the testis under the control of the pltmtaéﬁ)lutel ni zi ng

hormone (LH) and miftwieef eomppynd 2D BJ P omen b8 mrme) and BECHEHRL LA s
converted tg 0Q987H{rﬁol§w%§%{/e\é@at%@6ﬂaﬁﬂb@WﬁhQﬁrgﬁi(@X}eﬂ‘ 20 @Y Fyas addedi n t he
prostate by ct ase ‘ gdrg&ggﬁ al sg ﬁ?ﬁg-[l te a Qut 20% of
total DHT iA™ Wbcera paﬁ‘i‘%@%f‘ﬁ ??8% r % FE9E Y- Y- ol d men
(Labri e et slatvly &dded. drd)pnne&tthhdle forhationddfprd@Rt ¢&BEB )} WaHdWalvmmpd bnis is
not a at hway, since_in both apimals an hu ﬁ at i glgf | eads to
al m)st Hg? =|th9€ﬁal9§1?lbﬂméﬁ“et‘ﬁ%s goplsdita OeC an qg“éWHgéWlt_hL@ QWaptebuEeh ¢ hout
cgncorr: tagt ﬁﬂx{hﬁ e;cj %Howéﬂ‘?j ﬁlfeCAEi@moH%@EEOHC('lSm{L)Caﬁﬂ@I ol (Z’@mﬂ B6% MG
adrenal s do not_s 0 ni f] can e

and Cof f ey, 24 915, X%p?ﬁéhP?fi}ig hgﬁgﬁﬁ‘%@&ﬁ%ﬂ 3&8 ]EBS?S%& iﬂ‘&bﬁf‘gand J.
D. Neill, 1H,04®% ml}&krd ddiRd) )Fhe fianien tiveureal & Sxmedatgeﬁmﬁ anOnththel evat or
g(r:“t | Slr teyt heﬁgro%‘sitegﬁ e%é&iater 81[i'sgllnleﬁ &Qnﬁ%ﬂf‘é %g | Vltvp% éfldélo Sunds t hat
modul at 80t hmla)rmd@lg@wm@n@tbmﬁmpéam\yerpnvaﬁmdméh rléTtI‘éaOHN,(bq’ngN Qit s
musorer fe‘;‘%%%‘%f?%n‘é%a“ﬁﬁﬁif‘&%ﬁﬁgI@f’%fd“ﬁ&%“%@‘“’ N F‘?‘ﬁf?&‘h@‘;boaﬁ

bi osynt hesi dlash gfgematasss Ig‘ﬁé’nﬁiltﬁ?ng@ ‘?1BW‘ g(t{‘ﬂég‘l_%gﬂgage(ﬁlpga%ﬁ ME testis is
control | ed 9.3t efcempbuel 2b®HI0 Bl gty sudid. HIPEC easditiordst OTotan@.4Binhini t ary

gland. LK | ¥Elendhss GISIRRKES ORIl 180,80, fo b, KRSl b oduces

in the hypo one erve to

i nhi bi t 26he mmageﬁeofwmma"/alﬁ’@&ld@e@umt 290 nggudS (BYem& 4171844  and
ultimately Jﬂﬁ{hevels of circulating testosterone |evels. By neasuring
bl ood | evel ) :

Example 2¢(i): Production of (3a0.,4p,5B,7B,7ac)-4-[7-[2-(4-
Cyanophenoxy)ethyl]-4-ethyloctahydro-5-hydroxy-1,3-dioxo-4,7-epoxy-2H-
isoindol-2-yl]-1-naphthalenecarbonitrile (2¢(i))

30
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of LH as they are effected by test conpounds, it is possible to determ ne
the I evel of agonist or antagonist activity of said conmpounds at the
hypot hal and 62/en6is of this 25 endocrine cycle. Matched sepPeT/oRolHasésan
Sprague-Dawl ey rats (40-42 days old, 180-220 g) wer e dosed orally by
gavage (p.o.) with the test corrpounds in di sso ad/ suspensi ons of 80% PEG
400 and 20% Tween 20 ( PEGTWC SN groups, one intact
and one castrated were dosed th t PEGTW vehi cle. Animals 30
were dosed (v/w) at 0.5 ml of” vehi o Qg body vvei ght. Experi nment al
groups were as follows: 1. C op. 0., PEGTW QD) 2. Control
vehicle (p.o., PEGTW QD) 3. Biac# ut%@ de (Casodex a recogni zed

anti androgen, as a reference 35 co dy* or a test conpound, p.o. in

PEGTWQD. (in a DB@Q@&? H%s@sl)l}l nﬁﬁol? Wﬁls gddbaqb atsgﬁmavﬂ OF]PFh rgz‘r nt, the

animals were sacrific ven r ost at he se! esi cl es,

and the | ev@d & mamgl) %TEFK@M Aftgrgtiaag fpr éﬂ&lln>‘§86’a¥\ﬂp 157mg,
PCT/ US01/ 196,62 mnsdlyivas added 20 We@ctﬂﬁtrﬁlxwr@ Rad sfifred fRtn amabﬁm%m t he

xpr ossel o t%p%di@@&é@%ﬁt i Y i) 3 e g SRR e ror Bt oF e
i ntact gr oufor 2RatTheuteadtivinzwasgcohomibmted vhdétHeduced puesstriet RurifiedtipndytRrepn ned

et e ur el LGt Wit 2ol dblon CTRED DRID BIARTR6 036 Hthios. 6o B DV 10 1D

manuf act ur er |re on by the LH

present in eorepd@d eyt HPRE Qﬁﬂdmong 86% af 325 Min(¥YME §5 P AdérX 62 niym,

betaﬂ/ taﬂt i bOWA)WQ oqamemﬁolr&xér%ﬁhﬁ%lg&%/dlémflﬂ{@g%!@?o a&été;chn% aﬁgbat ion
Wi se n S s extrapolated into a standar curve
to obt afq] 5?@3&? ]éﬂssl ﬁg‘?‘%gog\,\@ ﬁﬁ@ﬂgal n and | oss of sexual organ and

| evat or ani weight reflect the changes of the cell nunber (DNA content)
and cell ma

concent rat %%a%&ﬁﬂ'ﬁ PG of LIRS0 41“%*3‘?5%?‘)@%& Fore
measur ement mﬂr%ygﬁwl)mﬁﬂﬁhﬂghi di@ms‘lﬁ‘feP@X%ﬂH-lSmndnh tk t he bi oacti vi ty
of androgegg ]ﬁﬁqle%@@ﬁmgﬂrﬂ@(ﬁ ist. In the mature rats assay, active
agoni st agents 15 wll have no effect or wll increase the weight of one or
more of the androgen responsivEoQrgans (| evatorcani, prostate, seninal
vesicle) and will have no effect of % o 3i ve effect on LH secretion.
Compounds wi th antagoni st activity> t he wei ght of one or nore
of the androgen responsive or gag : prostate, sem nal vesicle)
and wi || have no effect or a reduced 5_pp essive ef fect on LH 20

secreti Exanpl e 10: MDA PCa2b Hungh BPr oSt at e Zenograft Assay For in vivo
antitu “testin NDA—P rostate rs were talned in

Bal b/ ¢ nu/ n%lotr'ﬁgs o*mat %ﬁégfﬁgﬁﬂzﬁr%ﬁgﬁa’?‘é Ogﬂﬁgwr@ibg

transplants na hﬁ’le nude mce (4-6 weeks ol d) usi ng t unor fragnents
obtained from donor m ce. Tunor ssage occurred every 5-6 weeks. For

anti t unor eNﬁctfduylhydraxylatlnEOflenpo 2(Rber of aninmals needed to detect a

neani nghol KegPPRE&cHRRE Pool ed at the start of the experiment and each was
given a

ﬁ

One frozen vial (approximately 2 ml) of Streptomyces griseus ATCC 10137
was added to a 500 ml flask containing 100 ml of transformation medium. The
transformation medium was prepared as follows: to a 2 liter plastic beaker, 20 g of
dextrose, 5.0 g of yeast extract, 5.0 g of soybean meal, 5.0 g of sodium chloride, 5.0 g

25  of potassium phosphate, diabasic and one liter of deionized water were added and the
mixture was stirred at room temperature for 3 to 30 min. The pH of the mixture was
then adjusted to 7.0 with 1 N HCl or 1 N NaOH. The resulting mixture was
dispensed into 500 ml flask (100 ml per flask). The flasks were covered with
Bio/Wrap and autoclaved at 121°C for 15 min. and cooled down to room temperature

30 before use.

-83-



subcut aneous i nplant of a tunor fragnent ((50 ng) with a 13-gauge trocar.
Tunors 30 were allowed to grow to approxi mately 100-200 ng (tunors outside
t he rangavewrerciexcl uded) and ani mals were evenly distri bRCEUSWON99E | OUS

treatnment and cqptrol rou of ch a was.based

i ndi vi dual bodyQ@E gitr ’ﬁfaéé‘ﬂcé]&ategrﬁtt@% R BOR E%? sy O‘F%Fﬁt‘?ﬁﬁ?nent
rel ated t oxesiltiyg owitdralsiat xadddﬁatom $N0aupfledk coataimng $00vad cxmlngﬂnmfdmfauon t he
initiation of.treatnen I

t r eat ment %W) %?’?1 S)IP%"}%%ng}‘%?ga%g%m “ﬁ@r%hﬁe ﬁ?%t;“ des a
measure of neSIdangremihHe staa treusferved @l&@OHﬂ@ASM@ Whl@d@llg obcmn 2i¢bas

Tunor r%spwg?@%gmg RdgdTaY ARe g4 EERted b 2840008 250 BinFor 24 b hges | twice

a week, ‘unt unors reach a t er m ned

Tunor  wei ggndsthe ﬁg@ctlﬂéﬁéltéfﬂwaﬁa@@ﬁw@o‘fﬂﬂ@ KEOAS () Inél? W@%P’@tﬁw Jwa(gl engt h
X W dth2) _gfedud SERSHRNSE G rab @iddblvea Sn X F ABEOHNréRIi6B cRiradt)inor

grow h inhihition 0}(SI'/ flndasthe ati o of I an tunor hts of
Phe'" r eat edHPhicmslytinholed it pog “ehattiiont CPRE 280 & Comptad ARRTE ¢ unror
cell kill, hbeedctioheu@bwn® abeuthli/bg tine was first calculated with the
formul g;o 10 TVDT = Median tine (days) for control tunors to reach target
size - dian time (days) for control tunors to reach half the target size
s and, LogStepIZ Broflhetmmlysisen cal cul ated with the fornmula Log cell kill=
(T-O ﬁa) x.TVDT) 15 . Statistical evaluations of data were perforned
usi ng Gehan S general ized WIcoxon test. Exanple 11: CWR22 Hunman Prostate

ﬁe nograft Assay HQpy bﬂthe aéﬁctlbm axtract oab lmq:t?mg?tda]l{Ef)Cmehﬁm (Tﬂ\z[(:W)DlS-AIARZ 2
uman prost at 0 tu |nt i n, Ba c .nu/nu,n e, Tunprs were
pr opagat ed gles“s‘ﬁ T?ils)pl tcglwgaﬁ?lll ﬁﬂ@glﬂrﬁq B (4-6 weeks
ol d) uslisg WamMCHﬁﬁ\hgriEZmﬁ/nnbﬂamtb BO dor6 @i, ON oeer 8Toim 60 pa8¥age
occurred evegy B d& gh}%m %@@fdﬁ%mr mf, B5 G604 IFHLAN 0¥} 4 G TR nunber

of ani mal s neé meani ngfu response Vere Fool ed at the start
of the expecluneﬁatwmmoga@md%@(bmeﬂw mQEfﬁﬁﬁé‘ém‘tlﬁlr?é’Qﬁ%l b PIgA Faty Weret unor

fragment (- gBsdMbbd, Whidh 1dk8m6 &N Spectrd @8 thosd bNEInSp iR L2 d i) aawa(dj(m, gidow to

appr oxi mat e 100-2 e.the r cl yded) and

ani mal s wer g@?ﬁé‘?ﬂt&?n&n%net%ﬂ(fﬂtgggalnta&a\faﬁd By r?Spg%{V%E'ﬂfnag(ﬁ‘lH‘l%@ﬁ % ’imgngr oups.
Treat ne20 otineaolf avthemtid sampbes o saipomd 2dii)¢ . Simlin)ead gompobgint (2j)k41.2d

ani mals were . ?ecked daily for treatnent related toxicity/nortality. Each
group of 30 ani'mal s was wei ghed before the initiation of treatnment (WI)
and then again following the |ast treatnment dose (W2). The difference in
body wei ght {LGAMS W 1) provides a nmeasure of treatnent-related toxicity.
Tunor r espoffhe remsion exteaatri twednadjgr U¥Wamaksnment  of tunors with a caliper
twce a Wee?gak“?t’hjm g@%ﬁ%@rﬁ,{,}r@a%ﬁﬂg g@gtﬁgm ned "target" size of 0.5

gm Tum)r {; st nmated fromthe fornula: Tunor weight =
(1 ength W,P@@]ﬁ@) r 52‘55m1n 375 [M+H] 345

Authentic Samples
Compound 2d(i), Tr 4.82 min: 391 [M+H]", 343, 319, 289
Compound (2j(1)), Tr 5.48 min: 375 [M+H]", 345
30
As will be understood by those of skill in the art upon reading this
disclosure, additional SARMs for use in the present invention can also be identified in
accordance with the methods described herein. For example, a test compound
suspected of having selective androgen receptor modulating activity can be screened
35  for antagonist activity in a hormone-dependent tumor cell line such as a human or
mouse breast tumor cell line and screened for agonist activity in another nontumor
androgen receptor containing cell line such as a muscle, prostate or seminal vesicle
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-95 WD 02/ 00617 PCT/ US01/ 19665 Tunor response end-point was expressed in
terms of tunor growth inhibition (%/C), defined as the ratio of nedi an

tunmor weivgbdbzowi7 t he treated tunors (T) to that of the cparwséyysesup (C).
To estimate tunmor cell kill, the tunor vol unme doubling tlrre wa flrst 5
cal cul at ed ofildine endescgbed inghe Fagays 1%d|T§ﬁsetﬁCF?§n’(“8él§%a)’S £ bepttarered unor s

to reach t%ﬁﬁielﬁir?&cord'é(ﬁé@\@iﬂh%ﬂerf@acﬂlﬁiﬂg‘éﬁ)}oﬁ@édl‘fé?ﬂhr0| tunors to reach half
the target size Log cell kill was calculated with the formula: Log cell

kill=(T-C _ (3 32 x TVDT) 10 Statistical evaluations of data were
performed UStdigple3nAR BigHnigA’sdyzed W I coxon test. Exanple 12: Dunning

Spont anBous| y._der 14aHe Yap Sl Bingti b en el d G s AT b miahs AR
adenocar ci narMDaf 43h@viht type ARS irff Sorwedhvmisrotitbr plateh carainiig REMREGI0 @1,
273-287 ( 1951@\3 e@ﬂggéaggg«@flom&é&% L BUPCAIFBERCDRRD Bid flgf”cﬁfsfd for o

its highly a and reprodu I n1ntac
Ther ef or e, nemegtm@mmrammbaﬂqéﬁ LSS tpm@@om anyrfindoganqbs liganddhpaaighipelel y

frutan, eeﬁ‘ﬁdé“’%%’%ggg“ﬁ”hﬁ?n&@ Eh oS! Mk homoil s, it Aaaget é“raer e 2

u iy X u v

Cancer Res. todefeyminethe &d or tg@gte éﬁydeef SLOSIF GRS, [!A}‘ElpﬁjilBorJa Wm@%&

18(s Upg' ( glglgdiﬁg As4al/99 @y alusde tiernbBith.of t@ﬂ&ﬂribtﬁhtho colapefi with (DiH]BDHﬂ:‘hemT) 31,
711-71 1 Dunni.n 4 X are
transpl ant edf© %)@Sﬁfgpﬁﬁ% %le §e §agl¥r?ﬂ%n fnilaé%ﬁ% (tR&)?\glef;&ﬁ%eo(r%%%ha e/;l1 rats
(6-7 weeks GAdFB$edntainiBp [ 4t eH Ddixl @ylcentradpaﬁmpgingimm@)l an@lllﬁ nM? i3 weeks

after the i about
50 < 150 i aBEkBE (B binifhefBi fRAHl ﬁn‘*é‘n%ﬂ‘*e?%%e;?m%wmﬁéﬁ‘g‘?‘a%ﬁié nd the

treat mett s oxpess ofijmdabsted PHEeorg pddled tof et‘ﬁ’HS r After ‘éﬁ“éuré asit Q’e ayaligiosgt ve as
the negati VﬁleQ@t@I bialingfmedid/ A RaciyEsitlehitrat iyl T LE-DHT Wdseahevedhdi dsiimuict h t est

d da h b | ut d hi cl e
Ccontrot 1 B irenfof e B FDIE B iihiRE med o B Mol SRS Mt s of vea
in a vehi cl thref tithes ﬁrlthﬂ;’/Hng]dfhabwdbpd\mtogﬂmfﬂm%ﬁéBIp}%@st(j?laekﬁd) Yigrostintnd
0.05% T CBF@I L
MO) . Tyvveenpﬁd%%rgﬁvé%%@ B%ﬁ%gﬁgéegyéoﬁﬁggll%%gﬁgs o} %e esca h%a%thgogglssfor
each st#fhdapaoset afdepndbHy&UAE (in a range of 300-3 ny/kg). Tunmors in the

vehi cl e group thgof e §aﬂiratﬂcfrpbkih1§lm§ difeéltethebivd bk tdt’éDBmdﬁfg @l 8R00

Over t he. 14TEaRECi SR it [ GADChe et By orhy GG bk gTieg " of
bi cal ut am devalnatéd blyaStatichast endygie ¢o alttarmirehthe KQ%r FHIAHTN See egndd.
volumes - 96 RiGhAd] Rbmdtcl da0Mid00%r FOMRUEE ! QPCﬂlﬂgtfaQ&F r%aie defln:14. vieeks

of treatnen y ver r ca I per

(Fr oboz25 Swilepgan andl)., J.1Grpm pdpe L pgmndi detanr MessonPubs &yt Newnd
wi dt h. TU”D'Yo‘ﬂ@ﬁfﬂ%-%rﬁ9gﬁaﬁiér&§éldsﬂréﬂﬁvlﬁ§h fsglekéiﬁnfc@fpmted byﬁdf@*ehce x Wdth

x Height = volurg, Stat]stical  dillerepcss netveen, haabiR a4 igyps and

compound in concentrations ranging from 107 to 10°M were added to the cells.
Two replicates were used for each sample. After 4 hours at 37°C, cells were washed,

30  harvested and counted as described above. The data was plotted as the amount of
[*H]-DHT (% of control in the absence of test compound) remaining over the range of
the dose response curve for a given compound. The concentration of test compound
that inhibited 50% of the amount of [*H]-DHT bound in the absence of competing
ligand was quantified (ICs,) after log-logit transformation. The K| values were

35  determined by application of the Cheng-Prusoff equation to the ICs, values, where:

K= Icm
1+ (3H-DHT) / K, for 3H-DHT)
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5 control are evaluated using multiple ANOVA analysis followed by one tail
non- paranetric Student t test. Exanple 13: Dunning R3327H Rat Prostate
Tunmor anav@Or/odeidst at e Wei ght  Assay 10 Dunni ng tunor pi ep€pUS@bOOES 4 X 4
mm), as described in Exanple 11, are transplanted subcutaneously to the
flank of neAfereorettngCopemhsmpeifiotindingfCz, vebedssvero eternpined.ahheliaigue

Daw ey, | ndj i 0 il A% HORinol
animals wit eﬁ@ %Pn%rﬂslé S?A%lg)lté%ur a(ﬁfcgﬁiﬁgé(?gﬁf%@eg%m r%%ﬁoﬂés 1%% léi?‘lmrnagn om zed
into treat A Faokpsor gﬁi@ﬂﬁf@/@%w aniLNRaP piceal-hepd 8281 i niti at ed.
15 One groupgpbiiddie rats are castrated to serve as the negative control of
tunor growth.” AnimTals are treated daily with test conpounds, standard
ant i androgens such as bacilutam de or vehicle (control) for an average of
10 to 14 \A@kﬁnglmsﬂuﬁﬂmpwme GUIEPEbIFaakivad\ssay a vehicle of (2.5 m/kg of

body wei ght) 10%.pol hyl | d,..0..05% -80.1.n 1%

car %oxylrrgt hg/l ceﬁfe?ﬁfgegé,%égwg%%%lfeﬁh%o% \ﬁfh%‘fg/ﬁ?qs)[gfgcaﬁ?ﬁ %eéll

t her apeut i clirexpesiatvorkamined! Hor thet, MPAIRCES wligupslldie derived fendhat i ng

doses for 860l 8A8RnPlhal Rbd CATRANNINLIdRe 8t IARGR, Cindifed IHI4s0)
cle'g e contro

Tunors in the veni rou roup tundrs reach a size of 1500

to 2500 OnmB300 (492 Ohtwese incubsted withtar aritgubihieriest cofrpeimnds o5 Calrquys alHhg t unor
stasis ovesnblif ot Iﬂ&ﬁg}sﬁdﬁ{e RESEEE 4RI 01 DRAI WE quahtiBal £Ch Whgtd dsdkt h 20

ng/ kg of 25 bi cal ' or flutam.de, are_ expect o show 40% reduction in
t unor vol un’é‘gnb‘iwsr‘lrﬁ%gé’ﬂ‘ﬁtﬂber FﬁPTGE?fe&?tE‘E’r e@?%@xgg ‘Eeﬁgﬁjter?ﬁ??t? The size of
tu Eor S are famsdiicin BRIGkHPAymsds (Bologicl Ressardhffachity & Fwdility dnd. 2vid)),

t aki ng perpendi cul ar. nea t n i Qi | S are
moasured | nORRE TR AR Hor B s ekl i atteCd i pibbREs YoM

St at i stigcal nglirbHieles BEERREAMEAD 7PCEAY 0B HBI (DeRdaladtHpptd) BRIF-BMZHFO

eval uated using nmultiple ANOVA analysis foll owed by ope tail

n_
paranet ri c Syithashandroges). Afigr JArough dhesgells peerg freate ¢ al"t'%‘?@"“a@ff%} 8 were
sacrificed, pséhck b1 WBNDHA! (cofti 613 bAaivith tésh Comprindalsaveié)dh esnceatratidiize

| t i g i cal l d i d,_ T

i T rerent eHEPEAE 20 indDofhafuplSiverd fiedbt aol S BUL TS ERRBUd 0L 1
per 100 g ofliliimhy weeé performed dnexpoask 0@ baratay venk sgtonfSavhmty twal ue of
the resppct hygs %&WM e pfg?ﬂ‘-gggﬁ%%ﬁ@ ERmersRAm Y R=02d RASLY wBFTALSO1/ 19665

Rat lutelnizin ornone_ ( uantitatively determned in these
ani mal s wi t Hopbatedsfospefher 2l follogyed Wiﬂ%@%@%@?&oﬁﬁ@@%@t? ol I owi ng
the manuf acirvm Eiltefdi NVEictd-Suist PSTWereasigay o the ite8 befvte thmtingnixeh bhlaon by the

LH present in. the setumof the binding of [1251] rLH to an Anerlex-M
bead/ ant i bogﬁcgﬁ%eg%eé%ﬁ}° 5 The radioactivity that remains after incubation

with the serum afitle $ubhéngtientwaswaltdsted as extrapol ated into a standard curve
to obtabm aor £adi: L [rd . ai n_ SsS ual _ andh | evat or
ani WEIa% t r/geﬁ?'gdéﬁ&% hgogﬂ‘a@gegaw%gg‘t"% cg?rlaéﬁ't‘fm@&e %(,PEO%{ZE‘%EE;&;G cel |
mass (pr ot eDstacwat plettpd apdk feremaentiabtion of kempewid thah pitigd o AE RISt L B on
(Okuda et  althymddindnRbrporatidh wab 3Badi¥ed(IGYL) ) . 10 Therefore, neasurenent of

organ wet weight is sufficient to indicate the bioactivity of androgens

and androgen antagonist. In this rat assay, active agonist agents w |l have
Example 5: C2C12 Mouse Myoblast Transactivation Assay
30 Two functional transactivation assays were developed to assess the efficacy of

androgen agonists in a muscle cell background using a luciferase reporter. The first
assay (ARTA Stable 1) uses a cell line, Stable 1 (clone #72), which stably expresses
the full length rat androgen receptor but requires the transient transfection of an
enhancer/reporter. This cell line was derived from C2C12 mouse myoblast cells. The
35  second assay (ARTA Stable 2) uses a cell line, Stable 2 (clone #133), derived from
Stable 1, which stably expresses both rAR and the enhancer/luciferase reporter. These

assays and cell lines
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no effect or will increase the weight of one or nore of the androgen
responsive organs (levator ani, prostate, semnal vesicle) and will have
no ef f ectwon2/eésLppressive effect on LH secretion. ConpoR@mEsew1oh6s

ant agoni st activity wll decrease the weight.of one 1 r e of the
andr ogen responsThFé?“gl Lenartsy sersirughiised Sift@m]%’%ﬁ’ép?@ 3icle) and
wi |1 have nplLeiftesd. OKDR- rlea@b,s aepbrddap e s IARsgebifRatsponsd Hesentriatd\on. - 98 WO

o8 L i g Db o
CGl | LE 672wisd&eBpadbsehddh Bdtagen@d &hn R/GROMndercDL ehhdﬁcﬁ’?squl@6804

AToWs O i LE 677 ¢y S Dyligh St s ool dviddy 4% v @é@%"?fgzé‘l

25. 032 22. 86,000 cally/vgdl wrhigio glarons BMEM withogtrphengl BAEGisoRBRL.CatalNo: 1. 00
30.84  ATOW fhey. g&%ém&fg 1030 BarcOd and d %tﬂea&@% g%é 0§ O8] QoGA PHE 673

15. 233 21.694 21. 89 ATOM 11 quéat673 1 @0&%&&4?3

1.00 28.59 SHFMSIR).H mﬁf&fl@?ﬁslﬁuﬁ?ﬁ%@ﬁ@ 8ye-:
CD1 PHE 673NA¥P ir;;;!%t 113&1BRE 636 Nb.:00 388.036), 0 ARV Ko EOA RNy c6(S ahd . 259

28 35 Tyoub 10U Gy é@?«“@%ﬂﬁ?%@@ﬁ%‘%l S ot it ol by
2(7)3 . (1)2. ?3 (1)0 m.tﬁﬁngeaid 36th ﬂ}mzﬁamss/?l)m&@mlmg L@d&mmmﬂmus%‘sll%;gégg 1ATO\/I
20 N LEU . 69(221%591%%41:’%/'%%0%%4@?1 S%%Ifg%ﬁh n%k%wpg}%%?%(%%ﬁ)ﬁ%%eme 393
21.950 17. 9pNA Ms@ﬁ%/%u AT RBeiGBDINA £ Carrikd). 23 3dild2d 3dfh S0/ 88 0ptio0

28.50 25 ATOM 23 CG LEU 674 12.094 21.110 17.212 1.00 29.52 ATOM 24 CD1
LEU 674 12. RME2Mi26.108H4a (Gib2d BRI, [xt.290.831986703K). X 10152 0 5FW/ veeUPlnd re@gént20. 487

27 0 LED 67 R4 TSI ¥ ity fyf3 oo St b e et he96ertE co5
24. 048 18. Oerssél @@83@1/@%11 /}%&M%viﬁéﬁ &%@é&?@dlhﬁe&&&hs 182di1 Oti-DFEML . 00
26.23 ATOM 3 584 26, 238 18, 547 1. 53 A Q\/Ig egG5ASN

675 15.229 i@e@%mxwvﬁslﬁh%c%blegi wilr¢ha @EO@E}@\A ﬁ?ﬁmmanf‘ﬂ

17.568 1. 00 fghan/aldafonAil vndaitdd r&@Nt&ﬂ&r&tﬂreSBﬁnﬂgﬂﬁiﬁn&&hM&dia f6m?28. 17
ATOM 34 C ASN 675 17.971 24.371 17.578 1.00 25.92 ATOM 35 0 ASN 675 18. 716
24. 475 16. 5% cellgds eHroged andrepiged Nith40 pémlllcé.%nl\/ﬁ@%@@ this isadled 100 25. 22

20  upl/well of the DNA/LipofectAMINE transfection mixture. The cells are incubated for
4 hours. Following the incubation, the transfection mixture is removed from the cells
and replaced with 90 ul of high glucose DMEM without phenol red (Gibco BRL, Cat.
No.: 21063-029) containing 10% charcoal and dextran treated FBS (HyClone Cat.
No.: SH30068.02), 50 mM HEPES Buffer (Gibco BRL, Cat. No.: 15630-080), 1X

25  MEM Na Pyruvate (Gibco BRL, Cat. No.: 11360-070), 0.5X Antibiotic-Antimycotic,

and 800 pg/ml Geneticin (Gibco BRL, Cat. No.: 10131-035). Test compounds, 10

ul/well at an appropriate drug dilution, are then placed in each well. Twenty-four
hours later, the Steady-Glo™ Luciferase Assay System is used to detect activity
according to the manufacturer’s instructions (Promega, Cat. No.: E2520).

30 For the ARTA stable 2 assay, Stable 2 cells are plated in 96 well format at
6,000 cells/well in high glucose DMEM without phenol red (Gibco BRL, Cat. No.:
21063-029) containing 10% charcoal and dextran treated FBS (HyClone Cat. No.:
SH30068.02), 50 mM HEPES Buffer (Gibco BRL, Cat. No.: 15630-080), 1X MEM
Na Pyruvate (Gibco BRL, Cat. No.: 11360-070), 0.5X Antibiotic-Antimycotic, 800

35 pug/ml Geneticin (Gibco BRL, Cat. No.: 10131-035) and 800 pg/ml Hygromycin f3
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ATOM 37 CA VAL 676 19.561 22.979 18.800 1.00 24.86 40 ATOM 38 CB VAL 676
19. 667 22.306 20.180 1.00 24.40 ATOM 39 CGL VAL 676 20.987 21.567 20. 300
1. 00 23. SVO 0XBM 40 CG2 VAL 676 19.525 23.354 21.271 1. 00PCHUS#1/198680M 41 C
VAL 676 19.777 21.920 17.715 1.00 24.78 ATOM 42 0 VAL 676 20,857 21.835
17. 123 1. 00(GibcoARBECHTNIN :4D6BT0E0). Fortytgghtdpurslaterghe medippntheeelizs 81

17540 10 TETOTS! Sitieplagen SADY 1 ek Aert einpRio 10 VDA g TR o

oo LY 237‘”‘%”1% e e e L e g
20.560 15 o gﬁ‘ ‘%‘Efa%% SSRY HYFISH 1§ Up égg”"&@fﬁwéf ABEPIER lg‘ingm 1.00 24.74

ATOM 51 N GobhE7@uits's IdrifiofiSPrdediy Eatl NoO: B2528). S&TAIY. Bate@M §lidatiar8

1,200 2, 2yi 50 ol il A MR AR g 201 15 10

24. 340 12. Okgntifigiog 0f dhdrograR septorMeduars’, fikdezmne 26, 2003, uylJagdlg 1. 00

32.44  ATOVOEELGEL 09: ATOM 57 OE2 GLU
678 15.534 25 140 1%6&&&1%1)%%%% mﬁﬂ%&ﬁm&g@?@%@% 22.873

13. 187 1. oonsarpgrateddyergindy refergnge ydissptisn 22 715 12.171 1. 00 24.31 ATOM
60 N AL70 679 20.286 23.591 14 224 1.00 24.77 ATOM 61 CA ALA 679 21.571

24.273 14.2 LA 679 21.703 25.072 15.515 1.00
24.21 10 AT%W‘@QP‘?(? ﬁﬁﬂ“é‘? 638 7‘2‘22{1% LAt ASSAY 1 "00 25.17 ATOM 64 0 ALA
679 23.752 23.637 TBe 4BHity. dfaeﬁ&cm@ouﬁd'm edNlatd Ehes 8ncHon 6 3he@ AR 37as14. 722

L 680 29 4555004 Py eahl 819 copmluiiy 4 PRGN iy ity ali®”

21. 427 17. 1163pansp myring bregyiopgllsbnedarived fogg ghe Shinpggh tmaygHigoka st 4l..00

24.49 4§ Gvbﬁﬁ’ce@@e& L4z @@0%3653139@) 7&Zable Aﬂ%‘a ient2dlonds ofNheMaféntsl | LE
680 23.620 ggl 3,563 1 %@ gﬁg% ATOM 7 680 24. 482 1 270 13. 472
1.00 26.49 28O ing Ne‘@_(?ﬁt I B @IS ?er piodndy B SeERN 74 ca
GLU 681 22. gickedifed 6Aghhll§Adesdritd RBTAG0, ATAM (TCanCR Bettahhl 2311 5RA1 175, 473

1o:045 2, 00(eg Bl 5 @ YsbBbndD 20,00 SR 0B Pt 2T 1
16. 187 9. 58&8haragierizzd amgl utilized for the testing of example compounds. SC114 cells were
20 incubated with or without the test compounds for 72 hours and the amount of [3H]-
thymidine incorporated into DNA was quantified as a surrogate endpoint to assess the
number of cells and therefore the proliferation rate as described in Suzuki et. al. (J.
Steroid Biochem. Mol. Biol. 37, 559-567 (1990)). The SC114 cell line was
maintained in MEM containing 10® M testosterone and 2% DCC-treated FCS. For
25  the assay, cells were plated in 96-well microplates in the maintenance media and

incubated at 37°C. On the following day, the medium was changed to serum free
medium [Ham’s F-12:MEM (1,1, v/v) containing 0.1% BSA] with (antagonist mode)
or without (agonist mode) 10® M testosterone and the test compounds of the present
invention in concentrations ranging from 10™° to 10° M. Duplicates were used for
30 each sample. The compound dilutions were performed on a Biomek 2000 laboratory
work station. Seventy two hours later 0.44uCi. of [3H]-Thymidine (Amersham) was
added per well and incubated for another 2 hr followed by trypsinization, and
harvesting of the cells onto GF/B filters. Micro-scint PS were added to the filters
" before counting them on a Beckman TopCount.

35 For the antagonist mode, the % Inhibition was calculated as:

% Inhibition = 100 x ( 1 — [aVerage g — aVerage ., / average .., — aVerage yjy

D

-88-



ATOM 79 OE2 GLU 681 20.677 16.887 11.623 1.00 31.32 ATOM 80 C GLU 681
23.533 19.348 10.605 1.00 28.62 ATOM 81 0 GLU 681 23. 755 20.398 9.993 1.00
29. 09 Awh8meN PRO 682 24. 247 18. 235 10. 384 1. 00 28. 78 BOT/A3@M98EF CD PRO

100 2. 68 DRHNP AL Btesaicatiion Tettrulogd T R ed 2085 G Eln o

PRO 682 25.']21%11dﬁemrﬂtﬁraﬂﬁﬁwﬁs Q2nf8edACATOM 87 C PRO 682 24.886 18.505

3 N Gy 683 25 FROTRGAT 7o A S8 el B e Attt

19. 454 5. 85®mpognd zgmazredm@m mpaxigalfiect gbserwdguith tiw. rrogalhopmena inthi®g. 01

ATOM 92 &0 cgag(eggﬁ gﬁd%gcglgul%éaag 421 1. oo 28.29 40 ATOM 93 N VAL 684
25.935 18.569 ATOM 94 Q! i684 26.293 17.569 2.648 1.00

29.92 ATOM 95%6‘@“1%&& =58k Xz@V%@e smeteﬁe@g AYRI2250umdi7- AVETERISO COGL VAL
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35.22 20  control of the pituitary luteinizing hormone (LH) and follicle stimulating hormone

(FSH). Testosterone is converted to the more active form, dihydrotestosterone,

(DHT), within the prostate by So-reductase. Adrenal androgens also contribute about
20% of total DHT in the rat prostate, compared to 40% of that in 65-year-old men
(Labrie et al. Clin. Invest. Med., 16, 475-492 (1993)). However, this is not a major

25  pathway, since in both animals and humans castration leads to almost complete
involution of the prostate and seminal vesicles without concomitant adrenalectomy.
Therefore, under normal conditions, the adrenals do not support significant growth of
prostate tissues (Luke, M.C. and Coffey, D.S. “The Physiology of Reproduction” ed.
By E. Knobil and J. D. Neill, 1, 1435-1487 (1994)). Since the male sex organs are the

30 tissues most responsive to modulation of the androgen activity, this model is used to
determine the androgen dependent growth of the sex accessory organs in immature
castrated rats.

Male immature rats (19-20 days old Sprague-Dawley, Harlan Sprague-

Dawley) were castrated under metofane anesthesia. Five days after surgery these

35  castrated rats (60-70g, 23-25 day-old) were dosed for 3 days. Animals were dosed
sub-cutaneously (s.c.) 1 mg/kg with Testosterone Proprionate (TP) in arachis oil
vehicle and test compounds (compounds of the present invention) were administered
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androgen concentration (Okuda et al., J. Urol., 145, 188-191 (1991)). Therefore,

measurement of organ wet weight is sufficient to indicate the bioactivity of androgens

and androgen antagonists. In immature castrated rats, replacement of exogenous
androgens increases seminal vesicles (SV) and the ventral prostate (VP) in a dose

25  dependent manner.

The maximum increase in organ weight was 4 to 5-fold when dosing 3

mg/rat/day of testosterone (T) or 1 mg/rat/day of testosterone propionate (TP) for 3
days. The EC,, of T and TP were about 1 mg and 0.03 mg, respectively. The increase
in the weight of the VP and SV also correlated with the increase in the serum T and

30 DHT concentration. Although administration of T showed 5-times higher serum
concentrations of T and DHT at 2 hours after subcutaneous injection than that of TP,
thereafter, these high levels declined very rapidly. In contrast, the serum
concentrations of T and DHT in TP-treated animals were fairly consistent during the
24 hours, and therefore, TP showed about 10-30-fold higher potency than free T.

35 In this immature castrated rat model, a known AR antagonist (Casodex) was
also administered simultaneously with 0.1 mg of TP (EDy,), inhibiting the
testosterone-mediated increase in the weights of the VP and SV in a dose dependent
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maintenance of male sexual accessory organs, such as the prostate and seminal

vesicles, is well described. Castration results in rapid involution and atrophy of the
prostate and seminal vesicles. This effect can be reversed by exogenous addition of
androgens. Since both the levator ani muscle and the male sex organs are the tissues
most responsive to the effects of androgenic agents, this model is used to determine

25  the androgen dependent reversal of atrophy in the levator ani muscle and the sex
accessory organs in immature castrated rats.

Sexually mature rats (200-250 g, 6-8 weeks-old, Sprague-Dawley, Harlan)
were acquired castrated from the vendor (Taconic). The rats were divided into groups
and treated daily for 7 to 14 days with one of the following:

30 1. Control vehicle

2. Testosterone Propionate (TP) (3 mg/rat/day, subcutaneous)

3. TP plus Casodex (administered p.o. in PEGTW, QD) , a recognized

antiandrogen, as a reference compound.

4. To assess antagonist activity, a test compound was administered (p.o. in

35 PEGTW, QD) with TP (s.c. as administered in group 2) in a range of

doses.
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20 DHT concentration. Although administration of T showed 5-times higher serum

concentrations of T and DHT at 2 hours after subcutaneous injection than that of TP,
thereafter, these high levels declined very rapidly. In contrast, the serum
concentrations of T and DHT in TP-treated animals were fairly consistent during the
24 hours, and therefore, TP showed about 10-30-fold higher potency than free T.
25
Example 9: Mature Rat Prostate Weight Assay
The activity of test compounds was also investigated in a mature male rat
model, which is a variation of the Levator ani and wet prostate weight assay described
in Example 7. The in vivo assays of Examples 6 and 7 are recognized assays for
30  determining the anabolic effects in muscle and sustaining effects in sex organs for a
given compound (Hershberger et al., Proc. Soc. Expt. Biol. Med., 83, 175 (1953);
Beyler et al., J. Amer. Med. Women's Ass. 23, 708 (1968); Fukuda et al., Nago Dai.
Yak. Ken. Nem. 14, 84 (1966)). The basis of this assay lies in the well-defined action
of androgenic agents on the maintenance and growth of muscle tissues and sexual
35  accessory organs in animals and man.
The male sexual accessory organs, such as the prostate and seminal
vesicles, play an important role in reproductive function. These glands are stimulated
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circulating LH released from the pituitary gland. LH levels are themselves controlled

20 by the level of LHRH produced in the hypothalmic region. Testosterone levels in the
blood serve to inhibit the secretion of LHRH and subsequently reduce levels of LH
and ultimately the levels of circulating testosterone levels. By measuring blood levels
of LH as they are effected by test compounds, it is possible to determine the level of
agonist or antagonist activity of said compounds at the hypothalamic axis of this

25  endocrine cycle. ‘

Matched sets of Harlan Sprague-Dawley rats (40-42 days old, 180-220 g),
were dosed orally by gavage (p.o.) with the test compounds in dissolved/suspensions
of 80% PEG 400 and 20% Tween 20 (PEGTW] for 14 days. Two control groups, one
intact and one castrated were dosed orally only with the PEGTW vehicle. Animals

30  were dosed (v/w) at 0.5 ml of vehicle /100g body weight. Experimental groups were
as follows:

1. Intact vehicle (p.o., PEGTW, QD)
2. Control vehicle (p.o., PEGTW, QD)
3. Biacalutamide (Casodex, a recognized antiandrogen, as a reference

35  compound) or a test compound, p.o. in PEGTW QD. (in a range of doses).

At the end of the 14-day treatment, the animals were sacrificed, and the ventral
prostate, the seminal vesicles, and the levator ani were removed surgically and
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secretion.

Example 10: MDA PCa2b Human Prostate Zenograft Assay
For in vivo antitumor testing, MDA-PCa-2b human prostate tumors were
maintained in Balb/c nu/nu nude mice. Tumors were propagated as subcutaneous
25  transplants in adult male nude mice (4-6 weeks old) using tumor fragments obtained
from donor mice. Tumor passage occurred every 5-6 weeks.
For antitumor efficacy trial, the required number of animals needed to detect a
meaningful response were pooled at the start of the experiment and each was given a
subcutaneous implant of a tumor fragment (~50 mg) with a 13-gauge trocar. Tumors
30 were allowed to grow to approximately 100-200 mg (tumors outside the range were
excluded) and animals were evenly distributed to various treatment and control
groups. Treatment of each animal was based on individual body weight. Treated
animals were checked daily for treatment related toxicity/mortality. Each group of
animals was weighed before the initiation of treatment (Wt1) and then again
35  following the last treatment dose (Wt2). The difference in body weight (Wt2-Wtl)
provides a measure of treatment-related toxicity.
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subcutaneous transplants in adult male nude mice (4-6 weeks old) using tumor

fragments obtained from donor mice. Tumor passage occurred every 5-6 weeks.
For antitumor efficacy trial, the réquired number of animals needed to detect a
meaningful response were pooled at the start of the experiment and each was given a
25  subcutaneous implant of a tumor fragment (~50 mg) with a 13-gauge trocar. Tumors
were allowed to grow to approximately 100-200 mg (tumors outside the range were
excluded) and animals were evenly distributed to various treatment and control
groups. Treatment of each animal was based on individual body weight. Treated
animals were checked daily for treatment related toxicity/mortality. Each group of
30 animals was weighed before the initiation of treatment (Wtl) and then again
following the last treatment dose (Wt2). The difference in body weight (Wt2-Wt1)
provides a measure of treatment-related toxicity.
Tumor response was determined by measurement of tumors with a caliper
twice a week, until the tumors reach a predetermined "target" size of 0.5 gm. Tumor
35  weights (mg) were estimated from the formula: Tumor weight = (length x width2) + 2
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20 bacilutamide/Casodex (Maucher A., and von Angerer, J. Cancer Res. Clin,. Oncol.
119, 669-674 (1993), Furr BJ.A. Euro. URL. 18(suppl. 3), 2-9 (1990), Shain S.A.
and Huot RI. J. Steriod Biochem. 31, 711-718 (1988)). For this assay, Dunning tumor
pieces (about 4 x 4 mm) are transplanted subcutaneously to the flank of mature male
Copenhagen rats (6-7 weeks old, Harlan-Sprague Dawley, Indianapolis, MD). About
25 6 weeks after the implantation, the animals with tumors of measurable size (about 80 -
120 mm?) are randomized into treatment groups (8-10 rats/group) and the treatments
are initiated. One group of the rats are castrated to serve as the negative control of
tumor growth. Animals are treated daily with test compounds, standard antiandrogens
such as bacilutamide or vehicle (control) for an average of 10 to 14 weeks. Test
30 compounds are dissolved in a vehicle of (2.5 ml/kg of body weight) 10% polyethylene
glycol and 0.05% Tween-80 in 1% carboxymethyl cellulose, PEG/CMC, (Sigma, St
Louis, MO). Typical experiments include three groups of three escalating doses for
each standard or test compound (in a range of 300-3 mg/kg).
Tumors in the vehicle group the control group tumors reach a size of 1500
35 {02500 mm>. In contrast, the castrated animal group typically shows tumor stasis
over the 14 weeks of observation. Animals treated orally with 20 mg/kg of
bicalutamide or flutamide are expected to show 40% reduction in tumor volumes
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20  Typical therapeutic experiments would include three groups of three escalating doses
for each standard or test compound (in a range of 300-3 mg/kg).

Tumors in the vehicle group the control group tumors reach a size of 1500
to 2500 mm®. In contrast, the castrated animal group typically shows tumor stasis
over the 14 weeks of observation. Animals treated orally with 20 mg/kg of

25  bicalutamide or flutamide are expected to show 40% reduction in tumor volumes
compared to control after 14 weeks of treatment. The size of tumors are measured
weekly by vernier caliper (Froboz, Switzerland), taking perpendicular measurements
of length and width. Tumor volumes are measured in mm® using the formula: Length
x Width x Height = Volume. Statistical differences between treatment groups and

30  control are evaluated using multiple ANOVA analysis followed by one tail non-
parametric Student t test.

At the end of the treatment, the animals were sacrificed, and the ventral
prostate, the seminal vesicles, and the levator ani were removed surgically and
weighed. To compare data from different experiments, the organs weights were first

35  standardized as mg per 100 g of body weight, and expressed as a percentage of the
value of the respective organ in the intact group.
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CA GLY 743 422 1 82%1%00 1 o ' 1,210 4.531
11.437 1. oo Yo &Y 743% 5§f16 19; 16,571 5 ATOM
562 N LEU 7 5;”12 %33 1. 005115086 2=AFM 567 44,121, 888

6. 791 1o 952r oh 00 15, ATOM 264 CB LEL7(44 2%23953513 B2 1200865, 1. 00 14.98

ATOM 565 CGythdglJ 7443422@ 68Qr.4 . 6%99 14. 3083 500 28566D0 1ATOM 56600CRA. dsEU 744-
23.916 8. 2741d44. 96Qs51.90 16r 45680 ATOMDGE3CDR2.LEN 144721, 4400 85482 14. 581
1.00 14.77 nAMOM 568 GAEWr744622. 100 73.546 10.488 14067615138 24TOM 569 0
LEU 744 21. 3564 7. 939 9c©181n4. 0Gsd4. 53 2AFOM 004N MES. 7985 230123. 8. 551
9.874 1190 a5085 ABOMES7ILECA MET 745 28.8420 B.81D 87474 1100 26.97 15 ATOM
572 CB MET Zd&24. %23 G:1138E8. 646 -1. 0022.5433 19ATEM 3F31TG MEP 74595, 987
6. 659 8. 711210000 19.023CDIATOM 5F40SD VEA2 B85 ZB.407 673926 716%824:30 22. 31
ATOM 575 CEANET 745127C320LE. 56607. 43223.60 X9-160 APRIBS76-C KET3S745
22.297 6. 356T¢M 540 2. 00 16124 XGOATOM BY788 NETF27945 13146391700606- ‘89 596 1.00
16.31 AGOVRE®S N VAL Y46 Y. 79815 1562%-5864 Zf 667 é24§28 A'3|’ %Z VAL
746 20.685 AT@45 6.1981CA. G814, 6§é ATdﬁS’g 5 :g % 7. 462
1.00 13.88 "APOv 56 Bl VAP 748 18. 93§ 2%3019 . g o ATOM 582
A

C& VAL 746 M310 1 f’i 21 oo 13 4 4 5.532

7.025 1 L V. 746 1 5}# 5 9 . G0yl 450 ATOM

585 N P 8.2 leoousz 3o7. 953
19

6.831 8. 433 EOV'é%@ CB 55%3?347191%434&076@57 ®238.42 00 13. 20
ATOM 588 CGABHE 74ﬂn160425n$ 6766110. 263317580 42334 9.993

1.00 29.09
ATOM 82 N PRO 682 24.247 18.235 10.384 1.00 28.78

30 AaTomM 83 CD PRO 682 24.071 16.919 11.017 1.00 28.67
ATOM 84 CA PRO 682 25.348 18.198  9.420 1.00 28.68

ATOM 85 CB PRO 682 25.864 16.764  9.533 1.00 28.60

ATOM 86 CG PRO 682 25.440 16.337 10.882 1.00 28.67

ATOM 87 C PRO 682 24.886 18.505 8.004 1.00 28.93

35 AmTOM 88 O PRO 682 23.765 18.165 7.620 1.00 29.17
ATOM 89 N GLY 683 25.760 19.141 7.233 1.00 28.83

ATOM 90 CA GLY 683 25.438 19.454 5.855 1.00 28.82

ATOM 91 C GLY 683 25.843 18.296 4.951 1.00 29.01

ATOM 92 O GLY 683 26.077 17.187 5.421 1.00 28.29

40 aToM 93 N VAL 684 25.935 18.569 3.652 1.00 29.33
ATOM 94 CA VAL 684 26.293 17.569 2.648 1.00 29.92

ATOM 95 CB VAL 684 26.276 18.182  1.223 1.00 30.47

ATOM 96 CGl1 VAL 684 26.393 17.069 0.166 1.00 30.24

ATOM 97 CG2 VAL 684 25.004 19.006 1.025 1.00 29.99

45  aToM 98 C VAL 684 27.666 16.933 2.855 1.00 29.77
ATOM 99 O VAL 684 28.602 17.578 3.308 1.00 29.87

ATOM 100 N VAL 685 27.768 15.657 2.512 1.00 29.69

ATOM 101 CA VAL 685 29.014 14.922 2.631 1.00 29.84

_ ATOM 102 CB VAL 685 28.973 13.936 3.834 1.00 29.89

50 AaromM 103 CG1 VAL 685 30.357 13.368 4.084 1.00 29.18
ATOM 104 CG2 VAL 685 28.441 14.642 5.088 1.00 29.80

ATOM 105 C VAL 685 29.207 14.130 1.333 1.00 30.42

ATOM 106 O VAL 685 28.378 13.291  0.975 1.00 30.40

ATOM 107 N CYS 686 30.287 14.408 0.615 1.00 30.75

55 atom 108 CA CYS 686 30.551 13.698 -0.624 1.00 31.29
ATOM 109 CB CYS 686 31.219 14.636 -1.630 1.00 31.47
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ATOM 589 CD1 PHE 747 15.247 6.951 10.089 1.00 11.83 ATOM 590 CD2 PHE 747
16.348 8.954 10.802 1.00 12.05 ATOM 591 CE1 PHE 747 14.017 7.491 10. 450
1.00 11.38B0B8H0KTOM 592 CE2 PHE 747 15.120 9.498 11.168 1.POT/U$019665ATOM 593
CZ PHE 747 13.951 8.765 10.991 1.00 10.82 ATOM 594 C PHE 747 18.094 8. 180
7.715 1.00 AI8M24 1ATOMGS9%SO PHE 747 BP-1D2 86590 6:09451.1000133-18 ATOM
596 N ALA ATgM19. 213 & 87%¥S7. 98RP 1. 00 315407 240-KPOVr&SP6CA -ALA31248 19. 445
10. 154 7.2AF08 00117 7 ®FOM &8 CB ALAZTU8120:5B65 Q927461 -P07281%. 00 15. 48
ATOM 599 C3EPA 748139 M60A 4 940875, 758 3580 181 405 ATONIB00L-§0A1A8948 18. 875
10. 702 2.998% 001319. £F Hfov 801 N MEF-7%0 20:1J0 8059§i 5l é’§33216 Q0 19. 85
45 ATOM 602‘“@9& I\/E1HEI4§BZOAIf90 ®612 3.80874. 0d* PP, 36 MET 749

21.056 7.389% 6619, 95 Ggﬁtnaedﬁ wé 9 ? 5 3 2206 1. 00
23.14 ATOM 85 S i o 1,350,100 2 CE MET
749 20 %81 91 2 07, T 15 3. 395
1.00 23% 49° 405 305 1. 609 N
GY 750 17. 7.1 19 .g.o 3. 36 ; io 7 522
3.787 1.00 69 1@3 9750 1 ggﬁ 85874 3- 5q%21 I 55 ATOM

612 0 GLY 76Quml5. 329 9eA09fJf1s2 48ds 1. 00 32_336@5]’ /s\TQ\vﬂ 613, N3TRP. 065i6 %@ 097

9. 793 454615700 254135 - 409 W H2/ 00637 3PCT/ USAL 1966580 ATQW 64.41CA TRP
751 15.559 Arbyl44 145343 109 25sb3 ATINW645 EBssBRP-d5h 6151 9973452957 5. 570
1.00 25.52 a®FOM 616 GH2TRE 758845, 49032133893 553&33-4.10Q 24. ®135 ATOM 617
CD2 TRP 751ato#t 156213.1886u%s 71684. 00 %h.4805 ATOM 618.@E2 TRB I5lksld. 223
15. 295 5. 668rai 00 124. 36:1 ATOM 649 CE3 FRP5751519820118 168.4278.®. 994.311. 00
24.15 2QTOMMBR0 CDROTREZ7B1S 166283 14.208865%. 380880, 007 XW6771.08TEM 4621 NE1
TRP 751 15.532 15.1635 . 4835 1. 68° 24. 4533.ATOM 82988CZ27 TRE 75100137 336 16. 104
5.816 1.00 3P0 1 BLATOM BPR C2Z8° TRP 7331123, 79407, 072216, 0580136424, 68
ATOM 624 CHPIOMRP 758 1P1 88%F 156981 6. 0V9 643008242271 -7 PGV 639 €8 FRP 751

16. 068 sAM3. 08531, o 28F 37°°ATOM 676 862TR|5 751 18-379 izoosé(i % 308 1.00

26. 71 OMEY7 N I8G F5229% . 3 2011 8&13%w 90 17%6 %5%? (éT%A 28 CA ARG
752 17. 963 n78 1271 4 ‘%4286 1.672
1. 00 26.90 % thj %f@%?w %o 229351

.23
ATOM 138 ASP 690 870 8.242 -10.293 . .81
30 aToM 139 ASP 690 33.928 7.020 -10.434 1.oo 41.00
ATOM 140 N ASN 691 32.972 8.997 -10.919 1.00 41.55
ATOM 141 CA ASN 691 31.992 8.419 -11.838 1.00 42.66
ATOM 142 CB ASN 691 30.917 9.450 -12.195 1.00 42.57
ATOM 143 CG ASN 691 30.002 9.782 -11.031 1.00 42.88
35 AaToM 144 OD1 ASN 691 29.206 10.721 -11.115 1.00 43.45
ATOM 145 ND2 ASN 691 30.096 9.014 -9.946 1.00 42.16
ATOM 146 C ASN 691 32.620 7.894 -13.132 1.00 43.34
ATOM 147 © ASN 691 .~ 31.931 7.304 -13.962  1.00 43.67
ATOM 148 N ASN 692 33.918 8.120 -13.307 1.00 43.99
40 ATOM 149 CA ASN 692 34.626 7.661 -14.499 1,00 44.50
ATOM 150 CB ASN 692 36.045 8.233 -~14.521 1.00 44.96
ATOM 151 CG ASN 692 36.163 9.552 -13.757 1.00 45.75
ATOM 152 0Dl ASN 692 35.869 9.625 -12.558 1.00 45.86
ATOM 153 ND2 ASN 692 36.604 10.598 -14.449 1.00 45.86
45 aTOoM 154 C ASN 692 34.703 6.138 -14.431 1.00 44.51
ATOM 155 0O ASN 692 35.016 5.467 -15.415 1.00 44.65
ATOM 156 N GLN 693 34.401 5.620 -13.247 1.00 44.30
ATOM 157 CA GLN 693 34.432  4.195 -12.933 1.00 44.20
ATOM 158 CB GLN 693 34.091 4.004 -11.452 1.00 44.34
50 AaTOM 159 CG GLN 693 34.453 2.664 -10.864 1.00 44.63
ATOM 160 CD GLN 693 35.935 2.552 -~10.548 1.00 44.93
ATOM 161 OEl1 GLN 693 36.544 3.501 -10.055 1.00 44.97
ATOM 162 NE2 GLN 693 36.518 1.383 -10.813 1.00 44.61
ATOM 163 C GLN 693 33.469 3.362 -13.765 1.00 43.84
55 naToMm 164 O GLN 693 32.271 3.634 -13.802 1.00 44.50
ATOM 165 N PRO 694 33.976 2.324 -14.439 1.00 43.36
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ATOM 631 CD ARG 752 21.661 13.368 2.123 1.00 25.78 ATOM 632 NE ARG 752
22.336 12.086 1.971 1.00 24.53 20 ATOM 633 CZ ARG 752 22.620 11.278 2.986
1. 00 24. 390 0XTEM 634 NHL ARG 752 22.286 11.628 4.222 1. 00PCBUS®/19660OM 635
NH2 ARG 752 23.237 10.127 2.764 1.00 23.51 ATOM 636 C ARG 752 17.373
11.933 0. 42&roH. 00 126. 6B PROM 637 0 ARG-252 17.897-12.694 1.00508 35. 00 29. 23
25 ATOM 638ATIMSER1$5H3 CE7. BED 1694620 0.36P63. 00303 625. 28P0M 394TAR2SER 753
16. 612 10. A®M- 0. 888 LBOOPRD. 8694 ATOM B402LB SER 77536 187625 08. 48%7- 0. 739

1. 00 30.75 ARFOM 643 S SERY 758947. 95035722082 004®3119-136 3b.08543-AP0OM 642 C
SER 753°15. A% 101308 C 1. DAY 1506 31. 732301 ATOM 4316 - BER 798 4%7631 10. 498
-2.162 1. 00A™M 89 LTATAM 682° N PRE 754 343838 -fel%a%%%% 1-%904%34709 ATOM

645 CA PHE H¥¥ 131320 M1. 2% -§2 %)06 1.390134. 689 754 12. 604
11. 394 1. 394 00 143 68 A%vl@ -3’? 4 Jg : .00 35. 49
35 AT 48T PEEL 754 1Q5 i 463 1.0 2 PHE
754 11. 051 :2851.520 1@ § 50 061

0. 845 1.00 5 5 2 °PHE 754 8 ATOM
652 CZ PHE 7h2; 8. .2% 1881 1. oo3§é % % C PiE.d54 13. 154
12.899 -0.5 Ml.oci 5.9 nAJOM854 0 PLE 4,112 4481135937 -k 4,31661 00
35.70 AOVheRp N EHR N 55 sER- 8%6613 7891 %1@33115913 36.95 AldMVs6EH CA THR

755 13.904 15204 15Q. 230 (rR0 38607 ATOM6572CBsaTHRo 7843 14, 636 1ds 051
0.890 1.00 AFom’6 42ATEM B8 OGbs THR 755 38%. 981145.-84646 87/01300538. 00
ATOM 659 CERrIHR 755 1ds 0%8r 15.6656 2. 248 1%000-237783 -0 ATGM 660 €5 THR 755

14. 626 15.5i6om 1. 52% 1c 00 sBB. 9496 ATOM 66550 THHRoFSE5 -2458551 16, 68483 1. 834

1. 00 3R®B7 aAFOM 662 No ASNERS6 624. 995 34.1487 ~2208¥5-1. 98B 39, W0O35B4ATOM 663
CA ASN 756 A80M593 1B4, 742 PBES53391. 00 482234 APOMBBH648OB8ASN (0584148 194

14. 427 -3.36%0M. 00L840. I8 PAFOME8B5 CG ABNSBE56-41778886163%24-002323% 1. 00
40.95 ATOVREB6 ODBBASKE 758E17.6870 15.36P701.-23%72 . 66- 2% 3¥-00aFOM 1667 ND2
ASN 756_18. 20 16. 299 C® F8B 1.690 41. 33 I35 ATOWS68 ~¢- 25N 758 f% %28 13. 904

-4.702 4200239 62 1RTAR6EF=0 AN 756 1% %4 f4821%0 4525991 120g 4 -110
VO 02/ 00617 3B usk /1@%96§’HEAT 1670 NIXALZ757 87334 %%5§ 1. 00
41.04 AT é@% EA 2125%% 11 7%% % 77”6 oo 4 2 CB VAL
757 15.939 ﬁ 0 1@ 1.375 6.875 -2 227 .
30 AroM 195 PHE 697 32.959 -3.634 -5.849 1.00
ATOM 196 PHE 697 32.663 -2.997 -4.846 1.00 32.24
ATOM 197 N ALA 698 34.199 -3.701 -6.326 1.00 32.43
ATOM 198 CA ALA 698 35.333 -3.059 -5.659 1.00 32.06
ATOM 199 CB ALA 698 36.628 -3.462 -6.351 1.00 32.14
35 arToM 200 C ALA 698 35.252 -1.533 -5.562 1.00 31.78
ATOM 201 O ALA 698 35.503 -0.958 -4.506 1.00 31.59
ATOM 202 N ALA 699 34.903 -0.883 -6.663 1.00 31.20
ATOM 203 CA ALA 699 34.799 0.569 -6.692 1.00 30.50
ATOM 204 CB ALA 699 34.627 1.035 -8.125 1.00 30.71
40 aroM 205 C ALA 699 33.658 1.117 -5.837 1.00 30.14
ATOM 206 O ALA 699 33.793 2.161 -5.192 1.00 29.89
ATOM 207 N LEU 700 ° 32.525 0.425 -5.856 1.00 29.56
ATOM 208 CA LEU 700 31.353 0.846 -5.092 1.00 29.08
ATOM 209 CB LEU 700 30.166 -0.054 -5.431 1.00 29.19
45 aroM 210 CG LEU 700 29.075 0.521 -6.332 1.00 30.19
ATOM 211 CDl1 LEU 700 29.649 1.531 =-7.321 1.00 29.81
ATOM 212 CD2 LEU 700 28.377 -0.636 -7.053 1.00 30.55
ATOM 213 C LEU 700 31.600 0.817 -3.587 1.00 28.70
ATOM 214 O LEU 700 31.687 1.858 -2.939 1.00 28.63
50 aroM 215 N LEU 701 31.718 -0.387 -3.045 1.00 28.11
ATOM 216 CA LEU 701 31.944 -0.580 -1.624 1.00 28.02
ATOM 217 CB LEU 701 32.126 =-2.068 -1.325 1.00 26.80
ATOM 218 CG LEU 701 30.785 -2.788 -1.243 1.00 26.52
ATOM 219 CD1 LEU 701 29.977 =-2.199 =-0.085 1.00 25.48
55 aroM 220 CD2 LEU 701 30.028 -2.659 -2.562 1.00 25.47
ATOM 221 C LEU 701 33.126 0.200 -1.079 1.00 28.03
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ATOM 673 CGL VAL 757 '17.218 11.363 -6.562 1.00 41.53 5 ATOM 674 C& VAL
757 16.226 9.835 -4.878 1.00 41.39 ATOM 675 C VAL 757 13.529 11.051 -5.518
1.00 41. 340 0XTGM 676 0 VAL 757 13.206 10.046 -6.154 1.00 BAT/OS01/WFAM 677 N
ASN 758 12.747 11.597 -4.593 1.00 41.49 ATOM 678 CA ASN 758 11.455 11.012
-4.246 1.00AT™PH. 40 220 ATOVEBTO THL ASN 738049. 483744 . 20235 BAS 27-G8 41. 86
ATOM 680 CAIREN 7%839.848SER. 6892 -5, 25#.20Q90 422HY -NRA 68POCH: 3ASN 758

9. 032 12.9680M4, 32641.P0 FBR4570ATOM 6823Rb2 ASReT758! 141626Y 93285688 - 6. 153
1. 00 42.55 AR¥OM 683 CEBASREF58794. 548 ¥-599 - 8: 093 12000841194 4% ATOM 684 0
ASN 758 ©10. BW¥ 8. 784 -9F 06BR1. 66241 1987+ Z\%M §8§84N SER927?591PQ %d 9. 043
-3.716 1. OOA%‘ 61 22 Tdvl 68BR ca R 7593 15 03 27 PO .58 ATOM
687 CB SER 7 11. 878

1f§R é tgf .
7.895 -1. 2717 89 c}‘ge @ 59 1 14§ %4 . B1E21. 00
40. 19 5 490 . 59 1 9f N ARG
760 13. o 80 1 131 2B.412 -6.996
1.00 39, 13 76 3 27832 4852539 00 4D, 09225, ATOM 694

CG ARG 760 E533 @)300 4135 ATgvg@a 6Dy ARG, 7805433150 6. 877
-10. 827 1. OQT&/? 76235AT1€1V| 696 NEO@\RG 76§’1 393585@ B54520-12. 047001200244, 10
ATOM 6975 CZaAARG 764%614cB1Trb. 2204- 12. 280 91500 344092 o ATOM 698 Pllg3ARG 760
14.169 4. 244reMll. 402 1cHO0 144. 29030 ATOM 699 NER23ARG 662141 92624. 966
-13.437 1.0Qré. 1123sATEM 7RO C7ARG 76026144897 254843 -0688511 100002 F1. 86 ATOV
701 0 ARG 7660M5. 204p 4cBALEu7. 603 1. 00282694 1ATEM 7028N MET0781. 6. 760

6. 489 -6.162Tdy 00 3B, 1802 AEOM 703 CA MSL0I61 BZ6134 -6.8310 1600030.6B 00 34. 54
35 ATOMRG04RCH VET24261C18.1626 60893 - 73D$B91. 30433, 81.6TOW JOB3C3 MET 761
17. 649 6. 378T0M8. 532421, 00 3BUG7 70ATOM 786 28D MET1761 285¥361700088-279. 710
1.00 35.66 AAPMOM 798 CE MEPN761038. 2913%.6896 296?%4 1.0 35: %23 A60f0Mm 708 C
MET 761 17. 2P 6. 35% - 4R e38N1 (J§°32. 753%F°ATOM 789 02|\/E519 76199 7 33%47

- 4. 009 % 0023 64 298TOMR 7F6 N L/ED 762 i‘*&fi@él 3 %3% 05758 ATOM
711 CA fBU 78219, Aojg Be 778N 5 %%4 1. o 584 6 19. 967

7
4,435 -2, 45 oo 00 28.15
45 ATOM 714 §76 D‘i 045 - 1; g ]89@ 8. 2248AT§JV$ 2 LEU
762 17.924 3. 2308 1. 27.,O§4 ATEM 216 % 762520. @5@0 §48§78 -3. 040

1.00 27366 amom 251 N GLU 706 34.513 4. 599  2.204 1.00 24.4
ATOM 252 CA GLU 706 35.110 5.907  2.402 1.oo 25.29
ATOM 253 CB GLU 706 35.729 6.452 1.118 1.00 26.16
ATOM 254 CG GLU 706 36.404 7.788  1.340 1.00 27.89
ATOM 255 CD GLU 706 37.478 7.726  2.428 1.00 29.25
35 nTOoM 256 OEl GLU 706 37.936 8.799  2.881 1.00 29.77
ATOM 257 OE2 GLU 706 37.868 6.604 2.831 1.00 30.55
ATOM 258 C GLU 706 34.063 6.874 2.884 1.00 25.01
ATOM 259 O GLU 706 34.352 7.747 3.694 1.00 25.76
ATOM 260 N LEU 707 32.842 6.714 2.385 1.00 24.51
40 AToM 261 CA LEU 707 31.749 7.585 2.778 1.00 24.01
ATOM 262 CB LEU 707 30.511 7.333  1.912 1.00 23.04
ATOM 263 CG LEU 707 29.345 8.281 2.195 1.00 22.39
ATOM 264 CD1 LEU 707 29.746  9.740 1.906 1.00 21.36
ATOM 265 CD2 LEU 707 28.168 7.883 1.343 1.00 22.62
45 aroM 266 C LEU 707 31.382 7.379  4.230 1.00 24.28
ATOM 267 O LEU 707 31.075 8.333  4.941 1.00 24.68
ATOM 268 N GLY 708 31.414 6.126 4.666 1.00 24.48
ATOM 269 CA GLY 708 31.052 5.818 6.033 1.00 24.27
ATOM 270 C  GLY 708 31.987 6.483  7.013 1.00 24.28
50 aTOM 271 O GLY 708 31.557 6.976 8.043 1.00 24.53
ATOM 272 N GLU 709 33.271 6.488  6.688 1.00 24.50
ATOM 273 CA GLU 709 34.278 7.094 7.548 1.00 25.04
ATOM 274 CB GLU 709 35.676 6.727 7.037 1.00 26.02
ATOM 275 CG GLU 709 36.846 7.291  7.830 1.00 28.27
55 aroM 276 CD GLU 1709 36.963 6.712 9.238 1.00 30.06
ATOM 277 OEl GLU 709 36.142  7.085 10.116 1.00 30.97
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ATOM 717 0 LEU 762 21.341 6.713 -3.779 1.00 27.12 ATOM 718 N TYR 763
20.135 7.921 -2.302 1.00 26.72 50 ATOM 719 CA TYR 763 21.041 9.071 -2.318
1.00 26. 680 0XMEM 720 CB TYR 763 20.224 10.355 -2.181 1. 00PCHUI®/19660OM 721
CG TYR 763 20.832 11.570 -2.836 1.00 28.00 ATOM 722 CDL TYR 763 20.532
11. 894 - 4. 159M1 0@728 Ry CRFoM’923 CE1TFYR 765'-%814 062 41%6 0%3700 310 784 1.00

29.17 55 ' KON 72478DX TYRLY63799. 686 I20894 263133, 1: 1 MOM 725
CE2 TYR 763AT?§‘ 2262893 %616”2 728°1. 00 ¥l 1 o 0%3?? 4-2

PCT/ us S TYR Y63 21339§ 1378 460 726 ATOM
727 OH 2 o ‘% -41%29 1. 9r0|vF 22.074
9.000 -1. 1 0T 2 9 6 03 00 24.70
5 ATOM 730 -1.3 § ' 3HE 764
24.176 8. 138 3 T 7 %@ és 120. 687
1.00 2240 , 76% 92 §9 65 12005477 b o: AFOM 734
CD1 PHE 764A 2 1454 7%3{670?71@ o 23141 ‘330 10, ATOM 7350 21FadE23674; 24. 484

5. 049 0. 6545700 245964%2%@&/! 7380 CEL PHE 1464 231500 3,728 1100668, ck 00 21.11
ATOM 737 CERrdfHE 76 28. 93@c3. 786 0. 7632 56600 14Q0dd AT 7380CZ3 RHE 764
23.489 3. 128reD. 36611. 80 2Qc65 71ATOM 739 4G2 PHE . 364 24.821 9.04423-0. 246 1. 00
23.54 115 ATEMW 40 bPHE 7G4n25.7270 9. 866286848 .2900 230567 1ATOME7#1 N ALA
765 25. 154 ATOM67 298 364 L0 23197 ATOWBI42L0CA2ALA7T765 25. @543 Ik, 346
-1.488 1.002%eM 26 2ATOWE 743NCB 7ALA 7652289346 91.819427-474219.00. 00. 4. 01
ATOM 744 C ATQM 765295. 6@7 GLE. 8801- 2. 90282500 4466 26 ATOML70P520. T)LA 765
25.211 11.1B00M 3. 78% 1CDO0 G2H. 8F11ATOM 7465R PRO7766 256588119, 27804 3. 153
1.00 25203 ARPOM 7297 COEPRON766/126. 3452646522 9.329220 61530&3 2500023.98TOM 748

CA PRO 766 2B50%87 A% 7482 G4N4941%. 00 2%6 1745 A19@|§/P77 %%622%4 159
15. 190 - 4. 338M o2%5. 91 f@NATd%mo 8212 8%3 2% %788 1. 00
25.20 ATOW#L C ﬁ:@O 966 8. 4 12 98 55’41 50; 1 0 PRO
766 25. gg O 93 3 E@o 82 34
-5.208 P 767 oo 81 9@ 11 ¥5. 59 30
ATOM 755 CB 76; 0 5 é%) -5, 8% 01?200 72 512 Q\/I P 767
30. 531 11.898,v 4. 4 34,1 ,ATOM 35794@1 280 @0 01%20(913 -3.4
1.00 26.89 M §§5C5826§B 764231. 6683 1ko40 Q3761 55 8190126 03,12
30 AaromM 307 LEU 712 32.029 10.452 11.651 1.00 23.01
ATOM 308 o LEU 712 31.681 10.822 12.784 1.00 22.93
ATOM 309 N VAL 713 32.907 11.119 10.907 1.00 22.87
ATOM 310 c¢caA VAL 713 33.498 12.362 11.374 1.00 22.95
ATOM 311 CB VAL 713 34.344 13.042 10.255 1.00 23.84
35 ATOM 312 CGl1 VAL 713 34.691 14.487 10.648 1.00 22.62
ATOM 313 CG2 VAL 713 35.613 12.226 9.988 1.00 23.07
ATOM 314 ¢ VAL 713 32.384 13.319 11.796 1.00 22.67
ATOM 315 O VAL 713 32.475 13.957 12.847 1.00 22.99
ATOM 316 N HIS 714 31.333 13.404 10.981 1.00 22.28
40 »aTOoM 317 CA HIS 714 30.211 14.302 11.266 1.00 22.20
ATOM 318 CB HIS 714 29.444 14.647 9.980 1.00 22.70
ATOM 319 CG HIS 714 30.235 15.456 9.001 1.00 22.67
ATOM 320 CD2 HIS 714 30.626 16.751 9.026 1.00 22.73
ATOM 321 ND1l HIS 714 30.735 14.928 7.830 1.00 23.24
45 aATOM 322 CEl1 HIS 714 31.401 15.863 7.175 1.00 22.99
ATOM 323 NE2 HIS 714 31.350 16.979 7.880 1.00 23.40
ATOM 324 C HIS 714 29.215 13.816 12.310 1.00 21.81
ATOM 325 O HIS 714 28.598 14.627 12.994 1.00 22.68
ATOM 326 N VAL 715 29.031 12.509 12.429 1.00 21.29
50 artoM 327 CA VAL 715 28.099 11.992 13.423 1.00 20.49
ATOM 328 CB VAL 715 27.785 10.476 13.188 1.00 20.64
ATOM 329 CGl VAL 715 27.000 9.897 14.361 1.00 20.52
ATOM 330 CG2 VAL 715 26.960 10.318 11.921 1.00 19.86
ATOM 331 ¢ VAL 715 28.697 12.211 14.808 1.00 20.28
55 atoMm 332 0 VAL 715 27.975 12.476 15.759 1.00 20.31
ATOM 333 N VAL 716 30.020 12.119 14.917 1.00 19.96
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ATOM 759 C ASP 767 28.457 10.374 -6.012 1.00 25.16 35 ATOM 760 0 ASP 767

29.215 9.644 -6.636 1.00 25.56 ATOM 761 N LEU 768 27.507 9.891 -5.214 1.00
24.75 AVGOTEBITA LEU 768 27.298 8.453 -5.076 1.00 24. 23PCHUSM/6& CB LEU
768 28.070 7.909 -3.870 1.00 23.92 ATOM 764 CG LEU 768 28.183 6.378 -3.771
1. 00 23. 88 ATOMATORBY65ACDIAL EU 68 28.30168%. 83293314 7403 J0093L%4581 ATOM 766
CD2 LEU 768T98. 94338, (°P1 VAL 52@161 00 2%4:2%4 A¥M776Y°C2PEY- ’?881825 808 8.129

-4.944 1. 00T, 5733ATEAL7ERE 0 [HU 768 3358985 17: 491 -1§4 46 10 01 230 ATOM
769 N VAL 78§25, f:‘éé 8CC681AL6 J868 1 0622ﬂ57781855 @qo 599 9 23.702
7.802 -8.149% 00234 65 Afou L4 8:; 7 7 089,100 24.73
ATOM 772 AL ; 2@. 4 710 17 3 (G2 VAL 769
23.398 10.245"- 6. 513500 4 o ATC]\/I éL 59 § 60 603! 4 6. 698
1.00 24.90 KU AT 24 1§§ : 7471%51 o% 4% SATOM 776 N
PHE 77Qq22. %} S1. 24.7%5" j‘ . (CA PHE 1 77 0§22 4.180
-6.434 1.0 T 7 - CB,PHE 77033239@31173382@4135&33,431 390092 46  ATOM

779 CG PHE pZTBQ 23 3%%4 @ 7334s 47@57 1. 235 68 554 ATOM 4A80 Llgh PHE 2770
25.125 3. 52rovd. 9%36l. ©H 225 5871 ATOM 7§111€§)2 1BHES 57 702 241128, 0b. 453s- 4. 294

1. 00 23.29 arclil2 \W@7024 00637 PETf USO1/406656 ATOM 783. 46kl PHo 773326. 363
3.087 -16. 552rck. 00 22. 46 ATOM 788 CE2 RHE0F 7072588707 1330031 -03. 8eB71. 00
23.62 ATOM®R4 CZ4BHEN77GRE6. 499 1. 838.236974.20901231385 1 ADOM 285 C PHE
770 21.323 Br@59 -35016T2 1160 24190 5 ATOWK786L600PHE 137453201 28716.6204 - 6. 593
1.00 24.80 AWWFOM 781 NCASNRF71724. 449 3.608 -1$.488 1400724150 1ATFOM 788 CA
ASN 771 20.28® 3. 2788 -G 259P1. 008 24. 5524.AF6OM 12803 TR IASN1771. 01537 3. 729
-10. 69901, 08U, 45353ATCME 78D CEBLASN 7723-25589138.848285. 416, 23801193024, 66 10
ATOM 791 ODATOMSN 73P# 29ELgRP D, 1?&1 10 %278"81 0d - 2722 485 - PO mzlmi ASN 771
22.321 3.99ATM 2 235p 1CHY TBH. 4 6% 11éo71f.>9511007% 9. 175
1.00 24. 68 ATOMOM 7~'§545 OCWSﬂR*??l7ﬂ 009 213 f§i 40?)71 795 N
GLU 77

%H OE% ﬁ 1. @%525 37 §4AT% A 30 '.%g‘z -0. 263
-9, 790 U 772° o 011 26. 94
ATOM 798 10. 2 799 QLU 772
O‘%%Mg R R R

15.988 -1 115c;|5gJ5 77@ 21@ 34700 1659@2 -8.235

18A
1.00 29.60 a7rom 362 TRP 718 25.760 16.319 18.012 1.00
30 AaToM 363 N ALA 719 26.692 14.312 17.549 1.00 17.83
ATOM 364 CA ALA 719 26.326 13.721 18.819 1.00 18.17
ATOM 365 CB ALA 719 26.835 12.287 18.887 1.00 18.35
ATOM 366 C ALA 719 26.891 14.534 19.978 1.00 18.72
ATOM 367 O ALA 719 26.148 14.907 20.886 1.00 18.90
35 AToM 368 N LYS 720 28.195 14.822 19.933 1.00 19.47
ATOM 369 CA LYS 720 28.870 15.570 21.003 1.00 20.52
ATOM 370 CB LYS 720 30.358 15.793 20.663 1.00 21.24
ATOM 371 CG LYS 720 31.257 14.541 20.709 1.00 21.82
ATOM 372 CD LYS 720 31.657 14.170 22.135 1.00 22.50
40 ATOM 373 CE LYS 720 32.458 12.850 22.217 1.00 23.14
ATOM 374 Nz LYS 720 33.777 12.847 21.507 1.00 22.87
ATOM 375 C LYS 720 28.215 16.912 21.316 1.00 20.70
ATOM 376 O LYS 720 28.338 17.418 22.429 1.00 21.08
ATOM 377 N ALA 721 27.520 17.487 20.338 1.00 20.77
45 aToM 378 CcA ALA 721 26.844 18.760 20.549 1.00 20.21
ATOM 379 CB ALA 721 26.944 19.614 19.300 1.00 20.14
ATOM 380 C ALA 721 25.378 18.592 20.944 1.00 20.23
ATOM 381 0 ALA 721 24.664 19.582 21.088 1.00 20.39
ATOM 382 N LEU 722 24.925 ''17.352 21.116 1.00 20.40
50 ~ATOM 383 CA LEU 722 23.536 17.103 21.497 1.00 21.36
ATOM 384 CB LEU 722 23.166 15.627 21.282 1.00 21.25
ATOM 385 CG LEU 722 22.682 15.273 19.866 1.00 21.90
ATOM 386 CD1 LEU 722 22.656 13.756 19.658 1.00 20.78
ATOM 387 CD2 LEU 722 21.312 15.893 19.632 1.00 21.16
55 AaroM 388 C LEU 722 23.228 17.497 22.944 1.00 22.09
ATOM 389 O LEU 722 24.085 17.429 23.826 1.00 22.42
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20 ATOM 801 OE2 GLU 772 16.203 -2.819 -9.835 1.00 29.05 ATOM 802 C GLU 772
20.318 -0.987 -10.190 1.00 26.14 ATOM 803 0 GLU 772 20.737 -1.934 -9.518
1. 00 26. 00 oxdewt 804 N TYR 773 20.948 -0.530 -11.270 1. 00PQBU&ﬂU9A$CNI805

CA TYR 773 22, 166 O1 170 -11.734 1.00 6 8% 773 22.734
-0.445 -1279 25 AT 807c§ i%? ' O- 3,428 1.00
25.78 AT 73 22881°° 1 809 CE1
TYR 773 25 ?o 314]_3 59 2200 26.268>0 ATOM B0 Yé 228

-0. 344 13 0 ATCM 811 062 TYR. 7473 28, 6@3 683
1.00 26°53 " 7 26 469 20113 14 2 o@% o1 ATOM 813
OH TYR 773 ;5Mt37639 95 1,00 .36, 83 LATOM 814 S50 TYROG 73 23. 222

-1.234 - 10 2 39GLYATGM4815 ozgvgf,g7§7223_,,682§6 <37 28600 14, 420 1.00
25.85 35 AE%8163%A%§ Td4 23468 - 0551755 9197521, §0524. 8300 ALOWE817 CA
ARG 774024.:46¥% -033239 ¢ 8.8%3 1700 24. 3. s OVL 8dds G ARG Ald024.866 1. 293
-8.493 1. 0Qhy28. 53 40ATOM 841 CGARG 7743289§45411196328.94465 .0004%.28. 97 ATOMV
820 CD ARG Afoft 25.4660 18. 47k - 7377 1. 00 . 243 072467 ATEMo821 INE0 ARGs774 26. 915
4.069 -9. 9340k 00424. Gk BEOM 822 CZ ARGoFT¥4 1271980255332 .90 778 31. 00 23. 94
ATOM 823 NHIroARG 273 2. 57 6. 124 - 8. 389313 0032#282024 .ATOM 1824 NHB7ARG 774
28. 350 16, 79wroM10. 405 I1CO0PHE4. 9B25 ATOMBR51C ARG 0F74232-46016.-90. B6R0- 7. 714

1. 00 23.78 MBMATONOS26°00 BRG 7726 24. 836 .438 583.572 02%.14000.-28. T3 92ATOM 827
N MVET 775 ZEIOW14 A96019P2- FHEA70725 00 2275505 ATONFER 82 CALRET - 29520247189
-1.818 -6. 3FM1. 000024. T4 PHETOM 329 CB AETL77502¢2%802-12654 0062298 1. 00
23.35 _ATOMY0 CAEORETEEE7TBHEE 207279 2@0998516652541 E’fc‘rléé 5]60802%17@3M 831 SD
VET 7798018 298 _ 0 4982 C%. B3 1/460 23. 8?17 296 1.595
-6. 444 1.00F 32 4lﬂTcgv| Cc Mer 775 %14 3 § 19 ATOM
834 0 MET

-5 9 1. N I 22.530
23 787 . ocfJ % ﬁhz AT{M 836 @%%%05 14 7J§19 1.00
26.92 ATOMGH OB bl Suf7 -5, ta 03 27 271 ot i@
02/ 00627 PO/ 18608, AXOM 0B 06 M8 306 o1, st
28.49 ATOM%pP ClAsH & 74k 217882 - 8. 4935 9.189863L. 98, .28. 4@ 00A§0\4|0840 ND1

H'S 776 23.8bl - 7.4499 wel02dd5 126€0 28.#47 17ATQN. 8l €Ek7H S .666323.9851
-8.611 -10.48m 1. 0Q828cHD4nkc ATOM 842 N2 3Bk S187602226.458- 91.08936.20. 219 1. 00

29.04 30 aToM 419 NH1 ARG 726 32.878 15.024 28.649 1.00 36.46
ATOM 420 NH2 ARG 726 33.098 14.846 26.365 1.00 36.56

ATOM 421 C ARG 726 27.855 14.480 28.879 1.00 29.93

ATOM 422 O ARG 726 28.825 14.378 29.636 1.00 29.51

ATOM 423 N ASN 727 26.613 14.212 29.274 1.00 29.89

35 aToM 424 CA ASN 727 26.374 13.717 30.616 1.00 30.24
ATOM 425 CB ASN 727 24.891 13.782 30.968 1.00 30.69

ATOM 426 CG ASN 727 24.511 15.087 31.645 1.00 31.99

ATOM 427 OD1 ASN 727 23.357 15.539 31.562 1.00 32.19

ATOM 428 ND2 ASN 727 25.479 15.699 32.339 1.00 32.26

40 aTOoM 429 C ASN 727 26.856 12.279 30.644 1.00 30.26
ATOM 430 O ASN 727 27.412 11.835 31.632 1.00 30.96

ATOM 431 N LEU 728 26.659 11.562 29.541 1.00 30.22

ATOM 432 CA LEU 728 27.080 10.167 29.444 1.00 30.16

ATOM 433 CB LEU 728 . 26.884 9.629 28.020 1.00 29.53

45 aToM 434 CG LEU 728 25.469  9.476 27.448 1.00 29.44
ATOM 435 CD1 LEU 728 25.558  9.204 25.960 1.00 29.24

ATOM - 436 CD2 LEU 728 24.738 8.351 28.144 1.00 29.16

ATOM 437 C LEU 728 28.545 10.049 29.800 1.00 30.48

ATOM 438 O LEU 728 29.315 10.995 29.624 1.00 30.21

50 nAaToM 439 N  HIS 729 28.925 8.884 30.302 1.00 30.85
ATOM 440 CA HIS 729 30.310 8.638 30.643 1.00 31.47

ATOM 441 CB HIS 729 30.453 7.268 31.327 1.00 31.98

ATOM 442 CG HIS 729 31.872 6.884 31.611 1.00 32.66

ATOM 443 CD2 HIS 729 32.844  6.406 30.796 1.00 32.89

55 AToM 444 ND1 HIS 729 32.461 7.060 32.845 1.00 33.17
ATOM 445 CE1 HIS 729 33.735 6.713 32.777 1.00 33.16
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ATOM 843 C HIS 776 24.344 -5.376 -8.070 1.00 27.70 ATOM 844 0 HI S 776
24.818 -6.350 -7.481 1.00 28.14 ATOM 845 N LYS 777 25.086 -4.474 -8.699

1. 00 28. ¥60 02{6M 846 CA LYS 777 26.536 -4.555 -8.760 1. 00PCBUSEH/1HGSATOM 847
CB LYS 777 27.050 -3.468 -9.702 1.00 28.87 ATOM 848 CG LYS 777 26.568
-3.632 -11.A098 1. A66 29E2HISATOMI849 CDE3LYR 777- P2, 6317.543, 2630-3R23830 1. 00
29.26 ATOMTSN0 CEALYS 77S28. A3 - 5. 6431051, 876501 D 326. 02 00AYIQGB 851 NZ
LYS 777 29.55P8 - 644820 1281837 712200 29.305°58F AFAM85X8-CTRBYS -P973©70234
-4.440 -7. 398M1. 0342838 V%&TOM%% 0 L3‘?S357977 2807§0629 50906 -29. 39661, 00
28,33 ATOMSY4 N4§%RC?\78V B 3 70P- 2% 468 B30022&597 1-AYOM 845 CA SER

778 27.227 T§M542 E 59 A?fd/i”%ﬁ%@st%? ﬁé 2160;%7%12 58 369
-4.408 1.00°%H¥ 41°¢ %Wp%s? SER 73?8 1 9405 084, ]1“?% 48 27. 42
ATOM 858 C 77 o 9 778

27. 756 5. - 3. ATOVI 45 - 4. 733
1.00 29%9 ALV §A 77 25 73 cg ATOM 862
CB ARG 779 glqmggs . 730 ;& 81 311 00 3@ 086 27 2¢. 686
-8.208 -5. 08&/yl. 00,530.83 ﬁTO\AzﬁM CD A 79 233229598 4%1 43/98 1.00

31.77 ATOM&H5 NEsARG: 78s29. $99 - 9. 23047%& 0304315 08 3)%3221 06T§3M1%66 CZ ARG
779 301984 athwb47 166. O AsO0 33. 96 3035ATEM 8@ 7o MNHI ARG, 770.031343Q@ - 9. 705
-4.987 1.00n@B 90 16AT@W2888 NH231ARG 7743 .346 562,89, 699, >76. 283013683034. 13
ATOM 869 C ARB 77%624.042as16. 698 - 2. 790 .60 30089 AT 87®003ARG 779
24.962 -7.54Mm 1. 886 10 00ASH. 6231 ATOM R727N MET4488022472321 -08. 550- 2. 729
1.00 31.21 SEMATOMGS72N CAANET 780 23. 384825, 2314281, 59341, 00.0®13283 ATOM 873
CB NET 2080 2BMD48 464, Oy AR 832321, 00 3».572 AFOM23726 OB4NVET. 0PSBL.Z8. 288
-4.215 -0. 17T0M . 00L634. €2 AFTOMEY5 SD ME=TLY80 5254581247 -85164D- 0. 55571, 00
37.00 ATOAR®Ms CEONETCS/88526. B3 - 1. 883560 . 845358 082348951 AF 24 877 C
VET 780 22. AW - 4.4989 QDL 4%y 1730 30. 84°- OATOMP8ZE 028 P378b 133104 - 3. 841
-1.718 ooA"‘?f4 05 46&Tc‘}\52817§)1° N ﬁ?ife 781 22‘311%7 4572130459742 L0082 94. 92  ATOM
880 CA 20 g -33%51 1. 70902 glgagmﬁ/? Y81, 19.920

-6. 156 4 AT 882 -5, §89°: 5670 1. 00
28,55 ATON 2
YR 781 17 -4, 43,321 ﬁro%

ego ATONVL884 CE1
-5. 359 3p 00,2& 60 AT@& 8§§N CEZ3§|'YR 78;10 3:58 8.35

“A43 6. 152
0§%m139%828 33

;U :

\‘
@ﬁ&»
ﬂﬂ

;JL

ATOM 476 CD GLN 733 1.070 11.577 26.086 1.00 32.11
ATOM 477 OEl GILN 733 32.282 11.528 25.855 1.00 33.33
ATOM 478 NE2 GLN 733 30.458 12.699 26.429 1.00 31.97
ATOM 479 C GLN 733 30.049 7.610 23.202 1.00 29.54
35 aTom 480 O GLN 733 29.263 7.553 22.258 1.00 28.86
ATOM 481 N MET 734 31.287 7.124 23.146 1.00 29.26
ATOM 482 CA MET 734 31.818  6.505 21.929 1.00 29.62
ATOM 483 CB MET 734 33.347  6.432 21.993 1.00 31.24
ATOM 484 CG MET 734 34.044  7.704 21.512 1.00 34.06
40 ATOM 485 SD MET 734 33.906 8.000 19.707 1.00 37.92
ATOM 486 CE MET 734 35.327 7.026 19.055 1.00 36.58
ATOM 487 C MET 734 31.253 5.124 21.588 1.00 28.35
ATOM 488 O -MET 734 31.280 4.722 20.428 1.00 28.45
ATOM 489 N ALA 735 30.765 4.398 22.589 1.00 26.73
45 aTOoM 490 CA ALA 735 30.181  3.081 22.347 1.00 26.10
ATOM 491 CB ALA 735 30.003 2.310 23.669 1.00 26.35
ATOM 492 C ALA 735 28.825 3.298 21.676 1.00 24.76
ATOM 493 O ALA 735 28.531 2.705 20.653 1.00 24.32
ATOM 494 N VAL 736 28.012 4.160 22.272 1.00 24.18
50 ~aToM 495 CA VAL 736 26.704  4.487 - 21.734 1.00 23.42
ATOM 496 CB VAL 736 26.022 5.579 22.592 1.00 23.57
ATOM 497 CGl VAL 736 . 25.268 6.570 21.713 1.00 23.51
ATOM 498 CG2 VAL 736 25.071  4.932 23.573 1.00 23.24
ATOM 499 C VAL 736 26.895 4.985 20.301 1.00 23.21
55 ATOM 500 O VAL 736 26.228 4.516 19.375 1.00 23.40
ATOM 501 N ILE 737 27.827 5.917 20.129 1.00 22.03
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50 ATOM 887 CZ TYR 781 16.461 -4.791 -7.071 1.00 28.53 ATOM 888 OH TYR 781
15.337 -4.364 -7.748 1.00 28.76 ATOM 889 C TYR 781 19.087 -5. 407 -2.620
1.00 28. %0 02XGM 890 0 TYR 781 18.246 -4.513 -2.513 1. 00 PETAS01/AFGM 891 N
SER 782 19. 068 - 6.504 1 862 1,00 28.78 55 ATOM 892 CA SER 782 18. 030
-6.678 -0. 8% 0‘5’% L 1363 CB @Eﬁe 78261879088 -8.6004- 29025 3F 1. 00
29.02 -114, 02/@ US Eg é 50061 éi=§378% 0982%)3“@ 9. 090

C _

0

p
-0.987 1.00 66 . AT 28 95 ATOM
896 0 SER 7827 - 8 . . 9 . 170

-5.325 0. 855, 00 ' OM7 8 CA @ 24l 100
27.42 ATOVLRQP CB 78 . 39 o 7%3 1 0 CG GLN
783 21. 268 5393 5%997@ 1609 2838 5§-302 1.919
1.00 29.14 AAMOM 902 Qel LN 783822 658, -91918@ g7221 12 o 9§ 12% ATO\/I 903
NE2 GLN(83a2dy 4265116. &P9: 67234. 00 28, 365 Ab @4?047 Czo@—N17(§)32

-2.924 1.17%rcs 00 6. 9 AMOM 965 0 GLH 483 18. 324 172.d6k4 1 o708é317000 26. 53
ATOM 906 N £X$t 784119. @90ceR. 7195 - 0. 0645.5900 20246 1AM 907,0CAz GES 784

18. 963 -1.58601 0. 808 10M10cR6. 18345 ATOAE.908 CB. S 71841489. 69 21,488 -2.159
1.00 27.17 AKFOM 98 SG2C¥ST 7824321. 45834.81025 3- 2990477 17d30 280423. ATOM 910 C
CYS 784197, 2521 -1. 889 c1. G0 1769 25.248.8ATOM2944do 01€YE0784. 62908 - 0. 290
-0.952 1. 002D 95 51ATCM 9ERN N VAR 785 2%6.7789 220524 151838101 100002 204, 67 20

ATOM 913 CARYAA 785815N33@YR 2. 583 - 1. 35311200 22228817 ATOM 9100 OB VAL 785
14.821 -3. 968" 1. 7@@ 1C0T2%. 3632 ATOM 91-978GL LVALS 783. 803, 45500- 49280 - 1. 081

1.00 24,20 2R¥om R UAR 783914, 7086-448059-6%7 247- 120001 2. 8- 0TATOM 917
C VAL ﬁT%‘bs %1159‘3 6Y16217i900 23298035 ATOM 928- BB3VAL- 9880498 705
-1. 441 0. onT oo N AR@ 74 B 9. %%@ 1% e 1:¥62°13700 24. 16
ATOVI920CA 2. 41 @ o 42 7(9919%10%%786
15. 667 - 3. o TOM 9 62 54365463 : *7663 386
1. 00 2563 §90MAT ié 14. 6 1 9> 3§ 00128 26 SSATOM 924
ARG 786 § 141,1,00 26, f; O gg 62145769
-6 414 6. 39@T<3M oo ez@ 7@ MQVI 936 NHL ﬁR@ﬂ% 1188 6 0;51. 00

26.62 ATOVROAY NHZ2 ARG 786r 157383 - 7. 426:43. 0?48450Q62§x5013% @JQM 928 C
ARG 786 14. 984y -0.783 ®. 638r1. 00023. 5225.592  2.910 17.063 1.00 18.92

30 AaTOM 531 CA SER 740 24.450 3.432 16.316 1.00 18.02
ATOM 532 CB SER 740 23.648  4.420 17.181 1.00 18.07

ATOM 533 OG SER 740 24.292 5.666 17.302 1.00 18.74

ATOM 534 C SER 740 24.831 4.069 14.984 1.00 16.97

ATOM 535 O SER 740 23.969  4.442 14.198 1.00 16.64

35 ATOM 536 N TRP 741 26.129 4.150 14.741 1.00 16.05
ATOM 537 CA TRP 741 26.689 4.725 13.529 1.00 16.05

ATOM 538 CB TRP 741 28.189  4.350 13.492 1.00 17.09

ATOM 539 CG TRP 741 29.006 4.764 12.306 1.00 19.02

ATOM 540 CD2 TRP 741 30.294  4.238 11.932 1.00 20.22

40 AToM 541 CE2 TRP 741 30.662 4.848 10.71i3 1.00 20.50
ATOM 542 CE3 TRP 741 31.170 3.302 12.512 1.00 20.91

ATOM 543 CD1 TRP 741 28.667 5.657 11.335 1.00 19.78

ATOM 544 NE1 TRP 741 ~  29.657 5.711 10.368 1.00 20.54

ATOM 545 CZ2 TRP 741 31.864 4.554 10.057 1.00 22.12

45 aToM 546 CZ3 TRP 741 32.363 3.006 11.865 1.00 21.59
ATOM' 547 CH2 TRP 741 32.702 3.632 10.643 1.00 22.46

ATOM 548 C TRP 741 25.911  4.300 12.257 1.00 15.45

ATOM 549 O TRP 741 25.401 5.150 11.526 1.00 14.12

ATOM 550 N MET 742 25.791 2.998 12.020 1.00 15.44

50 ~aToM 551 CA MET 742 25.090 2.466 10.845 1.00 15.95
ATOM 552 CB MET 742 25.100 0.932 10.863 1.00 16.16

ATOM 553 CG MET 742 24.447 0.326 9.646 1.00 16.45

ATOM 554 SD MET 742 25.477 0.591 8.187 1.00 17.11

ATOM 555 CE MET 742 26.513 ~-0.885 8.352 1.00 16.44

55 aToM 556 C MET 742 23.635 2.924 10.665 1.00 16.26
" ATOM 557 O MET 742 23.259 3 1.00 16.31

.451 9.597
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ATOM 929 0 ARG 786 14.015 -0.128 3.087 1.00 23.13 ATOM 930 N MET 787

16. 079 -0.227 2.236 1.00 23.46 ATOM 931 CA MET 787 16.326 1.201 2.404 1.00
24.21 AWGVOOEBITB MET 787 17.799 1.506 2.153 1.00 24. 32 BOT/AS@M98&3 CG NET
787 18.695 0.872 3.191 1.00 25.11 ATOM 934 SD MET 787 20.411 1.249 2.977
1.00 26.06 AIAROM 938 CE MY 787420. 96(22.0200022688211. €98 25.06916-8POM 936 C
NVET 787 15.28 2. 682 1CA536LY. 00424. 88 21ATeM 93704P MVET- 6887 1400%7-98 113
1.999 1.00 ZWM39 A50ATOM 988 N7ARG 7882181960 41.53617516:42378 1-P0198561 ATOM
939 CA ARG %8B! 14.5899 @ 364Y - 07651 1. 0¥ 36664 4- ATOVL849¢ 5CBL ARGL 948 14. 361
1. 661 -2 00AIOM 00 567. 81 BEOM 944 CG %9?%8 f33=‘51611% 132731 13“"0%@ Bf 00 28.69
ATOM 942 CDMA¥G 78‘3@314@37%% 5§‘?4 4, 37?31 f 0 ARG 788
14. 059 1. 55875, 4f§4 E% 787 ‘ATOM % 4l 521§ 2 %. 626

1.00 31.03 2%om ‘15, 54 %41 0 OM 946

A
NH2 Achg88 o 00 3 Aﬁ 4 37016 2. 401
0. 007 788% 28> 63340 ATOM
949 N H S 7 1 25 ,1.00 273 % §9 WOg0 1800 14 o
9 3

PCT/ US01/ 19 g89 112 1. 160g511 23351, 00 (g)glg s ATOM 951
CB H'S 789 1 M238 g.iE§117J45oo 3057020 ATQVe952 GiH S178918. 29768 -0. 996
1. 447 1190 248 ﬁEOV&B%%E@DZ MES 789,8.7936 -¢11387 2.205 1.00132340 5 ATOM
954 ND1 H Sa¥&P 9.685 cd. 386 0.7457 1. 00532778 ¢.AFOM 85911CEL. dd $2789 8. 513
-2.009 0.1397dw 00 33 460 AEOM 946 NE2 b 92789 83026 726¢€7110B69.41 00 33. 45
ATOM 957 C k& 78%761. 275 vBT120148. 373 17 (32029.0066 ATOME @58 100HRS. %89 10. 274
2.829 2.5132t0M0 29.693c10 MATOM 759 N LERIZP90 123308 2.3F8 3.d0261200 30. 02
ATOM 9620 CAALGU 797 712039®ES. 11854, 30721.930 307..080 AFOM®61.CTBIEEY 790

13. 775 3. 072T@4 95657B. 08 30AB0 7AFOM 9621 JGSLEG-780 14.329 4922554896 1. 00
30.27 ATOVRAU®B COH7IECR798L13.7¢47 4. 329-685029-P190 20998 150NtEMED64 CD2
LEU 790 15. 3@ 3. 9?‘7883 60a45ﬂ\1 0074§1 35 20U 965285 LEU- 790 12003798 533

OOOO

3.836 1,00 280%5 BY¢790 11819@& 5. 21§§04 §2§081 600%631911 ATOM
967 N 'S 7@10%2 93812 C%(YP% 8970*61 oo 965 . 759
6. 334 2.33821%0 3%:31020 \/%O\/I;‘fég CB Iﬁ(g 915 69 oo 31. 61
ATOM 970 OGA‘%& 79 §L3 22 %0 082; @ oo 1.00 14.31
ATOM 586 PHE 747 17 953 831 8.433 1.00 14.49
30 AToM 587 CB PHE 747 17.748 7.074 9.923 1.00 13.20
ATOM 588 CG PHE 747 16.425 7.677 10.263 1.00 12.24
ATOM 589 CD1 PHE 747 15.247 6.951 10.089 1.00 11.83
ATOM 590 CD2 PHE 747 16.348 8.954 10.802 1.00 12.05
ATOM 591 CEl1 PHE 747 14.017 7.491 10.450 1.00 11.38
35 aToM 592 CE2 PHE 747 15.120 9,498 11.168 1.00 11.97
ATOM 593 C(CZ PHE 747 13.951 g8.765 10.991 1.00 10.82
ATOM 594 C PHE 747 18.094 8.180 7.715 1.00 15.24
ATOM 595 O PHE 747 17.192 8.590 6.994 1.00 15.13
ATOM 596 N ATA 748 19.211 8.870 7.930 1.00 15.97
40 AroM 597 CA ALA 748 19.445 10.154 7.274 1.00 17.37
ATOM 598 CB ALA 748 20.765 10.746 7.728 1.00 15.48
ATOM 589 C ALA 748 19.460 9.940 5.758 1.00 18.41
ATOM 600 O ALA 748 18.875 10.702 4.998 1.00 19.17
ATOM 601 N MET 749 ' 20.120 8.882 5.323 1.00 19.85
45 ATOM 602 CA MET 749 20.190 8.612 3.909 1.00 21.36
ATOM 603 CB MET 749 21.056  7.388 3.661 1.00 20.95
ATOM 604 CG MET 749 21.368 7.151 2.206 1.00 23.14
ATOM 605 SD MET 749 20.021 6.300 1.350 1.00 24.54
ATOM 606 CE MET 749 20.381 4.591 1.837 1.00 23.82
50 ATOM 607 C MET 749 18.762 8.415 3.395 1.00 22.45
ATOM 608 O MET 749 18.405 8.880 2.305 1.00 21.89
ATOM 609 N GLY 750 17.938 7.740 4,193 1.00 23.36
ATOM 610 CA GLY 750 16.562 7.522 3.787 1.00 23.69
ATOM 611 C GLY 750- 15.934 8.874 3.507 1.00 24.41
55 ATOM 612 O GLY 750 15.329 9.091 2.451 1.00 23.64
ATOM 613 N TRP 751 16.097 9.793 4.461 '1.00 25.13
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ATOM 971 C SER 791 11.318 6.603 1.920 1.00 31.63 ATOM 972 0 SER 791 10. 747
7.626 2.290 1.00 32.03 ATOM 973 N GLN 792 10.734 5.696 1.138 1.00 31.71 25
ATOM 974 VGAOZMNIT792 9. 354 5.873 0.687 1.00 31.71 ATOM 97BCTBS@LMNGGEI2 8. 909
4.666 -0.150 1.00 31.94 ATOM 976 CG GLN 792 9.637 4.593 -1.492 1.00 32.57
ATOM 977 CDPTMN 79249.GR8TRP 287512 223151599 33:-3%F ATAN2978 “OF°-GEN 792
8.385 3. 073RIM 861y, 0P 33RB2 3B ATOM PrE3NEZ1ERN 792 6. 3@490225385& 2.128
1.00 33.08 2W¥om 986 ¢ RF‘5792751417 61516‘-?0 1§7é931 oé %31? 6b °AT0Ml081 0 GLN

792 7. 459 6RB¥ 1%6 D206R%1 4 18 8f 935871 0615004 .997 1.00
31. 29 o\@% Lfifg 5 629l .
793 8.490 43 9383 3o 1
1.00 31.63 1G|T
on"
7 7

79
GLU 793 6.0% .549°5. 00 7 GE%

024
5. 447 14§0 A 7 u 79311 .j .

990 0 GLU 79 b/p.g A7 on .00 30, 991 r\bdgHEl ,9.432 7.787
4.355 1. 00 g8,04 &EG\/&%%R@A F}|5|E 794 :96 Jel:@ 91119564 §0§851 9%0296839; ATOM
993 CB PHE Z94 10.498 §. 762p4. 367 1.00:29761 1453ATOVLOYE CG &HEs 784 11. 586
9. 331 5.316a10M0 28783y A£§N|9952CD1 PHE 3894 1118402 9.8/ 6,837 10400 29. 77
ATOM 9965 CDrdHE 784 12x 722cS. 684 4. 8487.b600 129:99 AT 99700CEL. RPHE 794
12. 466 9. 164TaM 56162b. 06 2QRrE2 7ATOM 9989.GER PHE2864 1367221810274.%. 726 1. 00
30. 02 50 ATERMO9 €0 PHE 7@4 135592 8. 51.22%. (838200 0022%0H81. WTOM 9000 C PHE
794 8.057 9A9AB 3.602 @0 OGRE0. 42 ATOM UGBl (0L3PRES 792.723721.0W012078 4. 248
1.00 30,71 AXFOM 1632 NE GAXG79557. 532 22.236 2.788861. 009B1. 2300 ATCGM 1003 CA
GLY 7952@. 52300, 91€832. 053 ARGO0 732. 91 552 -KFPOM 40648 C @L%86795- 8. 20129, 482
2.410 1.00 3901 GREOWHDAERCO @?\? 795 212 '21?9 130'L 829 245222 110 33:%50 -116

WO 02/ 00617AWI'/ us@%/ 19663 REATAVE 96 14 787@ ?364181 ¥ %%7511 00
33.17 ATOW GTRﬁ' 7@6‘% 57§§ 7 7017237 971119 3 1‘@/@ CB TRP
796 3. 485 i Qé 8 0 1. 484
1. 00 3337 i 7TRP 796 4 1 30 4Tov| 1011
CE2 TRP 796 io 79 034‘@ 183 .£200 32 2626 '4 T 391
3.587 2.039 3100 3 os SER 753 17.950 7.982 -@ 831 1. 30.65
ATOM 642 SER 753 15.196 10.508 -1.049 1.oo 31.73
30 AaroM 643 o SER 753 14.681 10.498 -2.162 1.00 31.89
ATOM 644 N PHE 754 14.578 10.951 0.034 1.00 33.09
ATOM 645 CA PHE 754 13.220 11.457 -0.006 1.00 34.65
ATOM 646 CB PHE 754 12.604 11.394 1.391 1.00 34.66
ATOM 647 CG PHE 754 11.246 12.019 1.478 1.00 35.49
35 aroM 648 CDl1 PHE 754 10.165 11.463 0.799 1.00 35.64
ATOM 649 CD2 PHE 754 11.051 13.185 2.209 1.00 35.56
ATOM 650 CEl PHE 754 8.913 12.061 0.845 1.00 35.75
ATOM 651 CE2 PHE 754 9.802 13.792 2.264 1.00 35.98
ATOM 652 Cz PHE 754 8.732 13.232 1.581 1.00 36.01
40 aAToM 653 C PHE 754 13.154 12.899 -0.519 1.00 35.79
ATOM 654 O PHE 754 12.448 13.193 -1.481 1.00 35.70
ATOM 655 N THR 755 13.896 13.789 0.133 1.00 37.07
ATOM 656 CA THR 755 13.904 15.204 -0.219 1.00 38.07
ATOM 657 CB THR 755 14.561 16.051 0.890 1.00 37.76
45 aroM 658 OGL THR 755 15.981 15.846 0.877 1.00 38.00
ATOM 659 CG2 THR 755 14.019 15.656 2.243 1.00 37.83
ATOM 660 C THR 755 14.626 15.516 -1.521 1.00 38.94
ATOM 661 O THR 755 14.855 16.684 -1.834 1.00 39.37
ATOM 662 N ASN 756 14.995 14.487 -2.275 1.00 39.70
50 artom 663 CA ASN 756 15.693 14.712 -3.533 1.00 40.27
ATOM 664 CB ASN 756 17.194 14.427 -3.369 1.00 40.38
ATOM 665 CG ASN 756 17.888 15.424 -2.434 1.00 40.95
ATOM 666 OD1l ASN 756 17.610 15.469 -1.237 1.00 41.37
ATOM 667 ND2 ASN 756 18.792 16.229 =-2.986 1.00 41.31
55 aToM 668 'C ASN 756 15.128 13.904 -4.702 1.00 40.62
ATOM 669 O ASN 756 14.494 14.460 -5.599 1.00 40.90
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ATOM 1013 CD1 TRP 796 3.497 6.125 0.259 1.00 33.23 ATOM 1014 NE1 TRP 796
4.033 5.351 -0.743 1.00 32.89 10 ATOM 1015 CZ2 TRP 796 5.509 3.320 -0.793
1. 00 32. 380 ox@ew 1016 CZ3 TRP 796 6.124 2.556 1.426 1.00 BGTWBOUMMEHW 1017

G2 TRP 796,60, 172 2,438 0,022 1,00 33. 34 ATQM 1018_ gp 079 8. 168
4.283 1.00 %TA’M% O\WlOY@L 796 1§ %" ) ﬁ 15 ATOM
1020 N LEU -1d8’1. 00 357 12\T Q 7 3 712
9.097 6. 451 Moo 6 1022 cB LEU 797 4672 824 @o 35. 55
ATOM 1023 7 4 C% 9 77.66 ‘ A “LEu 797
5.745 6.465, 143 617 CATOM 1p75 9 L,8. 390
1.00 35.11 ,ﬁ) C LE) 75 °3.794 10§30 1% 2 16095435190% Nogvl 1027 0
LEU 797 3. 50 7N61%sﬂf 0046, 29 AT 108 GER et b5 a0, 257

5.427 1.00 §1€bM20 eﬁEOV'cziO%%N 75N 79811443?4 1420741 -9. 387 1.Q0486:028 25
ATOM 1089 CBrdal N 798 2c83Qshk3. 84 5. 366 .k300 137202 -ATEM 103b €GN 798

2. 233 13. 5037rck% 93%sh. 08c 38s4 7ATOM 1032 gk GloNedd8 -8. 757 130919.33. 908 1. 00
38.46 ATOVAI®B3 kel Ghid 298 - 05313 13.23%24.145864. 0Q. 38 04.00ATEM51034 NE2
GLN 798 0. 4Z#oMl5. 086 3n2AAst. 00588. 17 B0.2A30M31685 Ce@LdN 7980054033 13. 185
6.598 1.00 8%M37 &SBOVC1036N0 G5Bl 798 #1637 14.699 733243 110® 36.50 ATOM
1037 N 15.E %% 6. 140 12. 543N6. 784 1. 001385468 SATOM HO386CALIQELTIP 7. 084
12.869 7.88BTA 00 &6 0§ AERAM 1039 CB 11.E6799 B0295 -31782417000892. 6L 00 33. 96
35 ATOM 104B8T@G2 | ¢9%5 798 SERO4 769. 288 83902 1.7106333.75241ATOMO1@24158CGL | LE
799 7.598 18T®D4 86H39CH. FHR34.7P§ ATOM -PB42 CDPILPLE279% 8159%40. %07 8. 549
1. 00 352‘81 ARRMOM 10863 €| ISER799/57. 691 148787 7.-892 r106>7733159L0 4Aﬁivl 1044 0

| LE 7994%. 243%M 4, 5ﬁ879 6C64§E§ 00/°33. 24 h%rlA‘fovl%ﬁ N T ‘Bg¥? 15 074
8.728 1.00 é%o 1 A8RcA FPER 8001§ @2 15764 48305 ATOM
1047 CB THR: 7f 7 1.00333 44 Qr@ "800 7. 803
17. 043 11. o OM 49 805;32 O84 ~835 1. 00

32. 47 465 AT 050 9.582 16. 1 =1000.53 331 [dD51 0 THR
800 10. 786 §9559 1 33,40 AT 4\|85>RQ1%03L271012@4 47.644 8.719
1. 00 33.07 Aﬁﬂgw &P RRQ 80709. 7261i&ﬁ@42 o.-4548 1%. 087 33. &l 44AIOM 1054

CA PRO 801 h#ow30 é37 85:@ hH@07 76000 3239(%150 "APM -hB320B1PRO43042 11. 891
19. 229 8. 38Grdn 00 328 72u1ARCM 16 CC PRQ801 4.240121190496.70 18924. 00

32.68 30 aTOoM 699 NH2 ARG 760 14.926 4.966 -13.437 1.00 44.11
ATOM 700 C ARG 760 14.897 5.843 -6.951 1.00 37.86
ATOM 701 O ARG 760 15.200 4.841 -7.603 1.00 37.94
ATOM 702 N MET 761 15.760 6.489 -6.169 1.00 36.18
ATOM 703 CA MET 761 17.144  6.040 -6.030 1.00 34.54

35 arom 704 CB MET 761 18.026 6.693 -7.095 1.00 34.81
ATOM 705 CG MET 761 17.649 6.378 -8.531 1.00 35.67
ATOM 706 SD MET 761 18.836 7.089 -9.710 1.00 35.66
ATOM 707 CE MET 761 18.291 8.796 =-9.734 1.00 35.50
ATOM 708 C MET 761 17.727 6.352 =-4.652 1.00 32.75
40 aTOoM 709 O MET 761 17.347 7.329 -4.009 1.00 32.64
ATOM 710 N LEU 762 18.661 5.521 -4.211 1.00 30.58
ATOM 711 CA LEU 762 19.309 5.728 -2.924 1.00 28.84
ATOM 712 CB LEU 762 19.967 4.435 -2.457 1.00 28.33
ATOM 713 CG LEU 762 19.019 3.248 -2.303 1.00 28.15
45 ATOM 714 CD1 LEU 762 19.810 2.045 -1.847 1.00 28.12
ATOM 715 CD2 LEU 762 17.924 3.575 -1.308 1.00 27.94
ATOM 716 C LEU 762 20.356 6.838 -3.040 1.00 27.76
ATOM 717 O LEU 762 21.341  6.713 -3.779 1.00 27.12
ATOM 718 N TYR 763 20.135 7.921 -2.302 1.00 26.72
50 AToM 719 CA TYR 763 21.041 9.071 -2.318 1.00 26.03
ATOM 720 CB TYR 763 20.224 10.355 =-2.181 1.00 26.73
ATOM 721 CG TYR 763 20.832 11.570 -2.836 1.00 28.00
ATOM 722 CDl1 TYR 763 20.532 11.894 -4.159 1.00 28.78
ATOM 723 CEl TYR 763 21.064 13.037 =-4.764 1.00 29.17
55 atoM 724 CD2 TYR 763 21.686 12.414 -2.131 1.00 28.81
ATOM 725 CE2 TYR 763 22.226 13.561 =-2.729 1.00 29.70
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ATOM 1057 C PRO 801 11.886 17.841 10.521 1.00 32.91 ATOM 1058 0 PRO 801
12.899 17.314 10.995 1.00 33.12 ATOM 1059 N GLN 802 10.967 18.426 11.281
1. 00 32. 370 B5006TOM 1060 CA GLN 802 11.117 18.458 12.729 1PODUSALBEs5 ATOM
1061 CB GLN 802 10.090 19.425 13.340 1.00 32.11 -117 WD 02/ 00617

PCT/ USO1/ 19668 ATOM 1062TGG GL6S 802 10.-206 20.95% 12.0348 1.002B2669 ATOM
1063 CD GLNIBE2 9.79%4 GHl. P¥Rl 116464 1.220433. 2%5.008TOM 14984 10B? ¥-R4802 8. 898
20. 871 10. $9M1. 00283.91 TWROM4D65 NE22-CLA 892000, 865.891. 998 20.0%98 1. 00
33.53 5 ATGMON066 7€9GLN 8OYR 107687 17.234884.3. 33807, 00-139. 0% 00480V 1067 0O
GLN 802511.%%% 16.7291 N4. 385 1760 31. 122-1p5OM8198B N Q80 830@01%)3 fég 16. 217
12. 775 1. 0CR™Y. 88 73ATCH 166D CASGLU 80 9793581438490 1393260 99 Hbr 358, 79
ATOM 1070 CGH¥L U 53 8‘337561*1‘14 1644 12. 5?8571_‘t7 00 72@-’:629 io“iﬁdwofo 3@6 GLU 803
7.378 14 67?‘7“?0%2 9§76331 §6E44 ‘}ATOM %z?c;?é € & %86l 12. 145

]4 O3ATOVI 1074

1.00 3 6. 2 ' Eﬁ oo % .

OE2 G 440 . 2107 198

14. 056 12. 1076 ' 733 5 ]]%83 1. 00
27.67 AT 167, . 4 - 00, 25:86,  ATEM 078 CA
PHE 804 12 SBIOMi070 OB, ik BOA 13,0476 13. 850

9.803 14 10 QECG7EHE 8042#%7603913657803u&391lm0932& 21 20
ATOM 1081 QQEOMPHE ﬁﬁ4 5. Q98 126280 9.44951. 00 .387 701. AUOM 10823 G2 PHE 804
15. 475 14. 62fo0. 16421. 80 23a07 76ATOM 1883 5¢E11 1Pkl 804 . d93. 4860124 OF1 9: 199
1.00 22.58 a®OM 1084 €E2 nPHE 8Q4 16. 828 314. 384182 909. 419001 2. 24. 0IATOM 1085
CZ PHE 804 A7oM303 4% 081 81829 74500 22263225 ATEM 1086903 PHD0804. déd. 044

13. 755 AP. 14%0M. 00723. 62 rATOM78687 0 PHE180411143F97317R841.0022483 1. 00
23.49 ATOMRI®MBE NAEUNSOFRO4. 248 15. 0473 888. 5137118 003283431 . (ATEM 0B089 CA
LEU 805 15.387 15.B60 CB. 382 1.7660 23. 076-3ATOM4109D CB-23°U 80® 25:2%72 16. 881
13. 432 1. 00ADR! 40 BB ATOMPROO1 766 LEU 805815.863497.48996214909025. 10 22. 11
ATOM 10@ CBIOM EU 815 §B. 0’2@ 19’6975 122%3‘@91 ¥0129. 35 3%5?wa0£0§§ ’C%Dz LEU

4

o

—

805 17 270907 10 443 £ Foftoo ¢85 EUZ8 15 %’4 1% 791
14.761 1. 0023 01 7 B 16’ u 505 6“3;311 891045 73,29 35
ATOM 1096 NA 4 02 R4, f% 15. 3 YS 806
13,872 14. 18 Cgo 74767ATC]\/I CB} §880§ 001§ 99 17. 179
1.00 24384 pmou 755 CB ASP 767 30.058 12.292 -5.858 1.00 25.9
ATOM 756 CG ASP 767 30.531 11.898 -4.470 1.00 27.34
ATOM 757 OD1 ASP 767 29.780 12.093 -3.487 1.00 26.89
ATOM 758 OD2 ASP 767 31.668 11.400 -4.355 1.00 29.03
ATOM 759 C ASP 767 28.457 10.374 -6.012 1.00 25.16
35 AToM 760 O ASP 767 29.215 9.644 -6.636 1.00 25.56
ATOM 761 N LEU 768 27.507 9.891 -5.214 1.00 24.75
ATOM 762 CA LEU 768 27.298 8.453 -5.076 1.00 24.23
ATOM 763 CB LEU 768 28.070 7.909 -3.870 1.00 23.92
ATOM 764 CG LEU 768 28.183 6.378 -3.771 1.00 23.88
40 AaToM 765 CDl1 LEU 768 28.910 5.819 -4.974 1.00 23.45
ATOM 766 CD2 LEU 768 28.943 6.0l11 -2.523 1.00 24.21
ATOM 767 C LEU 768 25.808 8.129 -4.944 1.00 24.57
ATOM 768 O LEU 768 25.285 7.931 -3.846 1.00 24.30
ATOM 769 N VAL 769 25.133 8.081 -6.088 1.00 24.78
45 aTOM 770 CA VAL 769 23.702 7.802 =-6.149 1.00 24.65
ATOM 771 CB VAL 769 22.998 8.807 -7.089 1.00 24.73
ATOM 772 CGl VAL 769 21.480 8.621 ~7.031 1.00 24.37
ATOM 773 CG2 VAL 769 23.398 10.245 -6.700 1.00 24.01
ATOM 774 C VAL 769 23.560 6.391 -6.698 1.00 24.90
50 ~AToM 775 O VAL 769 24.156 6.061 =-7.717 1.00 25.44
ATOM 776 N PHE 770 22.794 5.554 -6.007 1.00 24.72
ATOM 777 CA PHE 770 22.615 4.180 -6.434 1.00 24.40
ATOM 778 CB PHE 770 22.631 3.224 -5.243 1.00 24.46
ATOM 779 CG PHE 770 23.994 2.714 -4.867 1.00 23.68
55 AToM 780 CD1 PHE 770 25.125 3.522 =-4.993 1.00 22.58
ATOM 781 CD2 PHE 770 24.128 1.452 -4.294 1.00 23.29
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ATOM 1099 SG CYS 806 12.141 16.076 17.527 1.00 30.40 ATOM 1100 C CYS 806
14. 145 12.649 16.605 1.00 22.67 40 ATOM 1101 O CYS 806 14.877 12.117 17. 447
1. 00 22. 380 oxdent 1102 N MET 807 13. 543 11. 971 15 637 1. OOPQWU&mU9A$CNI1103

CA NET 807 A@,724 4Q.5 503, J. 00 104 T8 .919
9.991 14. 31‘1.?;,1}1?814 00 %% ogfé E%: 3701 cezf\% ; 07 1 7;L103 9%6 1. 00
23.29 45 ATEMul106,63D MET o897 glg)@ 507 9, 38613 10 § r\i%% 1107 CE

MET 807 10. 2% 10.7%483 d42. 648 1509 24. 9211 3/gowl 1 10. 193
15. 330 B 007 80 7oATCM 1389 O07MET 807,3.55698 491&@7 3}559%50 094 29 ATOM
1110 N LYS 86 15.800 40. 850 147488 1.90 418. 78 .36 A'[Q\ﬂg,]glli Ak Y 808
17. 321 10. 78oM4. 258 1c00a88. 1871 ATOM 42233 CB 3. ¥&s 808, dsk 87 foldy 75%9 13. 284
1.00 17.70 ABMOM 171803 GG b¥S 8681 19. 3760.531652.139 044. ds001 1fd. 55, 45sATOM 1114
CD LYS 808 AMM775 79b. 948 188 58371. 00 18.832 ABOBEA115. Ok LY$0868.d9. 711
13. 425 1. 2xmOoM . O079L7. OB, BENATOM 1116 NZ skYS 8082£206164678141 16962424258 1. 00
18.71 ATOMMIGMI 7 CT92YSNIBO8SY 8. 068 10. 786 325. 588941 0A2 1777761 .00128. MD
02/ 00617 PCYIS01/19666 ATOM 1118 0 LXS 1868 1878323-9.880 150924.68. 00 16. 45
ATOM 1119 NATMA 80BP4170828SH 1. 858 16. 32700900 117308 -8 ANOM 1IR02C/A8%ALA 809
18. 443 12. 0A%M 7 66P 1N00GHB. 6172 ATOM 19211 CB 1ALRS 869- 842 9500135283 18. 321
1.00 18.330 %T%*rowl PR2Ck AEA 80982 18. 1052062786263 532- 190001 18, 88-97ATOM 1123
0 ALA 809 18T 7216B 1@“’167712 00 18177§85AT<9\/|62812401\157L3EL118)90%@4842
10. 369 18.5 Lfou\/|71?L25 CAMPYo81T - 16! 438 Y-304- 092892 1. 00
19.68 AT E § 14 217 9. o % 2427&4 0091%968011%’ A’-’rcﬁ\ﬁ 1127 CG
%@ ®o7 8.601

19

‘ o £%1 s 00520 91
ATOM 1130 Cphdl 81@0317913ng 9 42 18. 83 oo 1 As %gglz ‘EU 810
17. 497 7. 054rd0. 63dosl. RO ¥9r 94715 ATOM ib&ﬁ 70 17.530
1. 00 20.06 aATOM 14633 €A ik 8333 18. 01& 6_6665—11§7(94-91173910 (o235 ATOM 1134
CB LEUZEL1 ABoM 25 €0é8326p 15v#2473300 1929534 ATV 2435, B2l EY §lig Lk 498
5.720 14.56ATdM 00 @. 82c ATOM 1186 CDl24.k9381%L.274 661. £8059. (b32071 1. 00
20.39 20 ATEMM 1378@D2CchEWy811718. 139 #4.380 14..894 -1408:0201 09 2AT6M 1138 C
LEU 811 19. 20 6. 420P 178558 1. 003 20. 0225 APOM -218%0 G1hFE$9811. tb92888 5. 326
17. 622 1. O0ADQM 87 8IATOMZIAR N7LEU 8122!2(22860-07354131172%921.]n00961691 93

LEU 81Gyql4. ,21.07

21.706 1. 00,2k oo °LEU 8

ATOM 811 CE2 TYR 773 6.448 -0.876 -13.683 1.00 26.53
ATOM 812 Cz TYR 773 26.469 -2.113 ~-14.286 1.00 26.86
ATOM 813 OH TYR 773 27.676 =-2.624 -14.705 1.00 26.83
ATOM 814 C TYR 773 23.222 -1.234 -10.648 1.00 25.39
ATOM 815 O TYR 773 23.823 -2.286 -10.420 1.00 25.85

35 AaToM 816 N ARG 774 23.468 ~-0.117 -9.975 1.00 24.83
ATOM 817 CA ARG 774 24.467 -0.129 =-8.913 1.00 24.13
ATOM 818 CB ARG 774 24.806 1.293 -8.493 1.00 23.53
ATOM 819 CG ARG 774 25.745 1.963 -9.465 1.00 23.97
ATOM 820 CD ARG 774 25.760  3.472 -9.277 1.00 24.07

40 AaTOM 821 NE ARG 774 26.915 4.069 -9.934 1.00 24.01
ATOM 822 Cz ARG 774 27.280 5.332 =-9.778 1.00 23.94
ATOM 823 NH1 ARG 774 26.576  6.124 -8.989 1.00 24.20
ATOM 824 NH2 ARG 774 28.350 5.797 -10.405 1.00 24.95
ATOM 825 C ARG 774 24.016 -0.965 -7.714 1.00 23.78

45 aToM 826 0O ARG 774 24.836 -1.553 -7.027 1.00 23.53
ATOM 827 N MET 775 22.714 -1.019 =-7.470 1.00 23.55
ATOM 828 CA MET 775 22.189 -1.818 -6.375 1.00 24.24
ATOM 829 CB MET 775 20.680 -1.654 -6.298 1.00 23.35
ATOM 830 CG MET 775 .20.279 -0.409 -5.602 1.00 22.56

50 ~aromM 831 SD MET 775 18.562 -0.102 -5.803 1.00 23.81
ATOM 832 CE MET 775 18.596 1.595 -6.444 1.00 23.32
ATOM 833 C MET 775 22.544 -3.302 -6.556 1.00 25.19
ATOM 834 O MET 775 22.837 -4.011 -5.589 1.00 24.45
ATOM 835 N HIS 776 22.530 -3.757 -7.806 1.00 26.18

55 ATOM 836 CA HIS 776 22.845 -5.141 -8.119 1.00 26.92
ATOM 837 CB HIS 776 22.313 -5.505 -9.510 1.00 27.27

-113-



ATOM 1141 CA LEU 812 21.389 7.380 18.581 1.00 19.94 25 ATOM 1142 CB LEU 812
22.041 8.753 18.753 1.00 19.93 ATOM 1143 CG LEU 812 23.309 8. 740 19. 607
1. 00 19. 480 0XWGM 1144 CD1 LEU 812 24.523 8.421 18.748 1. 0PCTL/®S&T19665TOM 1145
CD2 LEU 812 23.467 10.068 20.272 1.00 19.85 ATOM 1146 C LEU 812 21. 355
6.692 19. 940°%. 00839, £§ 3fé)TSATd\Z61147 (?ZLEU’ 818 94 385 %3237 9802% %4 1. 00
19.89 AT Tf¥48 1%3P>H§D§1‘§320 6 6§81 P2 564- %4900 0287 1-RYCh ff49 CA PHE

813 20.025 ‘GH11 3 87@ 1HT0‘30 11507 CB°PHE) €13 19.733%° ¢ 988
22.830 & 0CP% g 718 HE 8 - 5) 048 QO °962 3. Oy 32,53 35
ATOM 1152 PHE §3 1 23.575,1. 00" 27 9 05\37 53 {2 PHE 813
19.483 9.4 1.00 60 6ATOM 1 813 1. 9; 5qJ 23. 676
1.00 23.67 , 5 2L é,@8425'9. '23' ATOM
1156 CZ PHE, 218 9 A1 56 156 1260 224, 01: 40 Afr 1157, 813

19. 233 14, 7 814,140 3 g) PHE, 813_48.0573, 4032/ 22. 780

1.00 20.70 AT%EOM khe9 N Sﬁ% 8147719 3042645@él-3 -806@80111 1@@ 22. %429 ABOM 1160
CA SER 814 A@571 g29763 2526717 00 22,8237 ATOM 161, BoSER 03140 6. 604
2.870 19. 35%rak. 00 g23. 20k 45y ATOM 1162 OF .9ER 81464dH6.-52%73. 7831019 639 1. 00
25.04 ATOMTGM63 G59ERiAB14ydl9. 402 1. 5055.20638%.1300122%878 1 AtOW 1564 0 SER
814 181801 Arot86 132933 100 23781 ATOV214654N4d E-8158201 GB424.554 20. 792
1.00 23.17 ATFOM 1566 €A tiE 8157 21. 5188.60888520047157 1.980 240258 53 ATOM
1167 CB | LEABM5 2852608 0. S39 197861 1.00625. 4. 705TOM 14668 T@E 827815
22.988 1. 648T0M). 0FP51. WO 9BR 5177ATOM 12682TGE3 52 815. 123, 2220- @8 849 19. 343
1.00 26,20 AYFOM BP0 @D1STRE 31% 22. 526 572, 27349, 34508, 0D- 62031 ATOM
1171 C40LE BH®Y 22 &G0 ¢ 37ER 217888 1. 095249 712562IATOM WE721 (0| RE 4815 23. 306
1.292 22. OG%TOF 00 8234% AFOM 1193 N 11E%836 228474 B32(8711 29, 2B(P41. 00
25.36 -119% 02/ 61@/ PESH ug? 1966527 A?@w*fﬁ%’ CA313L5|% 8 q60% §923e?3 -0.784

7

23.887 1.00% 1345 LE 81 §859§’ 001 0 °25. 90
ATOM 1186 C § 1,422 24. @éllLESle
21. 202 0,25. 62.5 AT 2 0,144

26. 481 1. oo 1179 C/l1E 81623570 74220 2 32% .59
ATOM 1180 OAr_bcl,ME 81@6522N380KRG3 142 24. 048 ;3450Q 9 RO 817
24.694 -2. 4420:25. Okl 1eHO0rRd. 1779 ATOM 31834 CD P B@ 818’ @9‘% 758)@ é349%7 25. 304
1.00 2B®9 aTom 867 NHL1 ARG 779 31.700 -9.705 =-4.987 1.00 33.90
ATOM 868 NH2 ARG 779 31.562 -9.699 =-7.283 1.00 34.13
ATOM 869 C ARG 779 24.942 -6.698 -2.790 1.00 30.89
ATOM 870 O ARG 779 24.962 -7.541 -1.886 1.00 30.62
ATOM 871 N MET 780 24.232 -5,570 -2.729 1.00 31.21
35 AaTOM 872 CA MET 780 23.384 -5.221 -1.592 1.00 31.28
ATOM 873 CB MET 780 23.948 -4.017 -0.832 1.00 32.57
ATOM 874 CG MET 780 25.288 =-4.215 -0.172 1.00 34.02
ATOM 875 SD MET 780 25.814 -2.649 0.565 1.00 37.00
ATOM 876 CE MET 780 26.603 -1.893 -0.815 1.00 34.95
40 AaTOM 877 C MET 780 22.010 -4.839 -2.137 1.00 30.81
ATOM 878 O MET 780 21.414 -3.841 -1.718 1.00 31.05
ATOM 879 N TYR 781 21.497 -5.621 -3.074 1.00 29.92
ATOM 880 CA TYR 781 20.208 -5.283 =3.651 1.00 29.23
ATOM 881 CB TYR 781 19.920 -6.156 -4.882 1.00 28.90
45 aTOoM /882 CG TYR 781 18.721 -5.689 -5.670 1.00 28.52
ATOM 883 CD1 TYR 781 18.851 -4.762 -6.701 1.00 28.60
ATOM 884 CE1 TYR 781 17.726 -4.311 -7.408 1.00 28.68
ATOM 885 CD2 TYR 781 17.443 =-6.152 -5.359 1.00 28.60
ATOM 886 CE2 TYR 781 16.318 -5.706 =-6.051 1.00 28.33
50 AaToM 887 CzZ TYR 781 16.461 -4.791 -7.071 1.00 28.53
ATOM 888 OH TYR 781 15.337 -4.364 -7.748 1.00 28.76
ATOM 889 C TYR 781 19.087 =5.407 -2.620 1.00 28.96
ATOM 890 O TYR 781 18.246 -4.513 -2.513 1.00 28.45
ATOM 891 N SER 782 19.068 -6.504 -1.862 1.00 28.78
55 ATOM 892 CA SER 782 18.030 -6.678 =-0.835 1.00 28.74
ATOM 893 CB SER 782 18.209 -8.004 -0.100 1.00 29.02
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10 ATOM 1183 CA PRO 817 25.085 -3.742 25.525 1.00 27.80 ATOM 1184 CB PRO
817 26.384 -3.474 26.284 1.00 27.15 ATOM 1185 CG PRO 817 26.958 -2.313
25. 557 1W0o020e661 ATOM 1186 C PRO 817 24. 010 -4.324 26. 4BET/US@Q19865. 43
ATOM 1187 OSFRO 817 23 380 3 600 27. 212 1 00 27. 45 15 ATCN%}188 N VAL 818

23.808 -5. . OGoo ATOVI CA9 0818 27.108
222,947
8 77 21.00 2
oq39 2.85 AT 1193 \2 8 8

CD

1.00 31.48 825 -95ATOM 1191
CGL VAL 8185 11

- 8. 665 gg.S .0 09 1.00
32.15 AT 4 089\5ALC R 00 195 N ASP
819 24.276 32,0 ém@o 6 19 ASE' 'S5, 786

30. 466 1. 00,34 13 90§\TQ\5 149¢ CB SP 819, 22, 7Q% 38 662 3G 982,100, 35. 28 25
ATOM 1198 CirdSP &3 291024y - 7592 30. 25%5& Qg @@4 52, AEOM 1499 qral ASP 819
27.991 +. 0810130. 403 Ii0caN. 4853 ATOM 42005002 4SP 839727. 090 25,42 29. 591
1.00 37.03 afsFOM 1201 € ASBN819524. 798158.44315236247981 1,00 3450304, ATOM 1202
0 ASP 819 2Br®68 -$5989 3&1610738300 33184230 -ATOM 12039 GLY826. 4. 026
-3.440 30. 150M. 0®034. 60 cATOMIE204 CAIGRY0820 .24s 126,662 0050806361 1. 00
34.11 ATOWIR05 QOELYC820Y25. 437 - 1. 376 986. 1215d6 00038971, TOM 18206 0 GLY
820 26.Ur4 ATOM6S8 WB. 9dH CYH0 38492 ATOMOI207 .M EL28050 25, 6037 -1, 042

30. 133 1. 00ABHM 32 B ATOVCIS0876€A LEU 8R1526.-689820. 7868000, 928 2800 34. 47
ATOM 1209 CBIQEU 820 2%. 338S2. 088 29. 191- 45200133892 -1 AT@M 1200026G1LEU 821
25. 887 2.042T% 73311 @90 SBS2678ATOM 1P4-POEDI 0. ERP 820 952 2510032898 27. 420
1.00 35,53 A¥om 122 T2 VREU 883 27. 08D 782769 - 2% 810- 21100013QP 84- %0 ATOM
1213 C4EU W 27 ARy P 1§AL317§22 1. 08340742 - AToM 123% 01LEU282%8 2

0.841 32. 31 4 5 N LYS 822 “22’899076&:233585 100128 3 oo 35 36
ATOM 1216 Ct? 32 325512003 7:1?2 072§2520LYS 822
30. 384 3. 20 90 oL 718 oG IXS 832°31. 28 0 30. 856
1.00 374 » 1219 8i 31 93 1,317 3}, 361, 8,0 3 oM 1220
CE LYS 822 320921 9re7 7P 3@1@437@600 38; 615 ATOM: 1221 5 065

1.699 30. 11%7du 00 3. Odn AREM 3822 C Li@Ss%BZ 283206 3, k2 %.3002%.119 00 36.51
50 ATOM 122316k LYSB22cR28.440 38056 34:148@71..80036. 73 4 ATOM d234. N ASN 823
27.359 3.85ar@2. 69621. 60 36c69 78ATOM 1225%66A -ASAB23326 424 . &b 644633. 483
1.00 363Q9 AATOM 1226 OB ASH 828626. 898:.61098538052941300 3706626.26

ATOM 924 NE ARG 786 15.149 -6.186 5.141 1.00 26.47
ATOM 925 CZ ARG 786 14.769 -6.414 6.396 1.00 26.71
ATOM 926 NH1 ARG 786 13.861 ~5.637 6.970 1.00 26.62
ATOM 927 NH2 ARG 786 15.283 -7.426 7.074 1.00 26.60
35 AroMm 928 C ARG 786 14.934 -0.783 2.613 1.00 23.52
ATOM 929 0O ARG 786 14.015 -0.128 3.087 1.00 23.13
ATOM 930 N MET 787 16.079 =-0.227 2.236 1.00 23.46
ATOM 931 CA MET 787 16.326 1.201 2.404 1.00 24.21
ATOM 932 CB MET 787 17.799 1.506 2.153 1.00 24.32
40 AToM 933 CG MET 787 18.695 0.872 3.191 1.00 25.11
ATOM 934 SD MET 787 20.411  1.249 2.977 1.00 26.06
ATOM 935 CE MET 787 20.960 -0.200 2.082 1.00 25.69
ATOM 936 C MET 787 15.443 2.082 1.535 1.00 24.88
ATOM 937 O MET 787 14.947 3.113  1.999 1.00 24.39
45 ATOM 938 N ARG 788 15.260 1.675 0.278 1.00 25.61
ATOM 939 CA ARG 788 14.399 2.394 -0.651 1.00 26.64
ATOM 940 CB ARG 788 14.361 1.661 =-2.003 1.00 27.51
ATOM 941 CG ARG 788 13.561 2.371 -3.089 1.00 28.69
ATOM 942 CD ARG 788 14.374 2.537 -4.378 1.00 29.41
50 aTom 943 NE ARG 788 14.059 1.556 =-5.419 1.00 29.78
ATOM 944 CZ ARG 788 14.634 1.548 -6.626 1.00 31.03
ATOM 945 NH1 ARG 788 15.549 2.465 -6.935 1.00 30.51
ATOM 946 NH2 ARG 788 14.298 0.631 -7.532 1.00 30.16
ATOM 947 C ARG 788 13.016 2.401 0.007 1.00 26.84
55 aToM 948 © ARG 788 12.328 3.418 0.047 1.00 26.40
ATOM 949 N HIS 789 12.632 1.251  0.545 1.00 27.75
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ATOM 1227 CG ASN 823 28.271 6.239 34.150 1.00 39.08 55 ATOM 1228 OD1 ASN
823 29.251 5.668 33.658 1.00 39.96 ATOM 1229 ND2 ASN 823 28.356 7.000

35. 244 1V0008&6574 -120 WO 02/ 00617 PCT/ USOL/ 19665 ATOM RCBOUSG/IMEN 823
25.009 4.550 32.908 1.00 35.90 ATOM 1231 0 ASN 823 24.470 5.523 32.380

1. 00 35.84 RAIRFOM 282 3@ GIN 824824, 410133371 331906 1.4 35:00279-38TOM 1233
CA GLN 824 ¥%Moe4 231168 38151278900 3418838 APORAA234- B cLnNY83% 92, 544
1.759 32. 968 00 5. 0F A¥om 1835 CG d_lﬁ6§2402%9@1181044ﬁ3,61§¥ 85481 00
35.35 ATOM¥36 &3 ‘%@28%5 217§%7 1. 332236 573397 00236021 - AT 1237 CEL
GLN 824 20. *)%4 1. 3“6’15 %5 1 936.30 ° b 2336 NE%‘ N 20% 13 1.341

29.538 1. 00 GLN 84? 6 8 9 1 01%4. 22

2

ATOM 1240 0% 21 4 232. 029 12 0 3402 ‘Ngs 825
21.980 4.53% §Tov| 1 6‘ C 2522 .398 "B 31834645
1.00 33@0 8;,75 21. 24 3008 215 ATOM
1244 CG LYS 20, 44 3@,9§60 1. 1f§I'O\/I4 DL ¥S 825 18.931
5. 304 36. 99QT<JM 00 &7. 583 éE@'V' 1346 CE L3YS;7§25 3167744 15090313 %3%50l. 00
36.43 ATOVLI@A7 NZoLYS: 825718581 6. 447 139. 063232 00537011, ATGY 4248 C LYS
825 20. 929 @rh88 3%3876ph11180 32938 20 AT OWH1249360>LYS. 825 19836.03 329

33. 656 15 002331 60 9o ATOM 1250 N7BHE 8261223877 379299 3344531100613 31 ATOM
1251 CA PHEAB@6 229@394c8. 548 329609 1. 09.130. 15.52T0VB1252 CRIPHE. 826 23. 496
9. 152 32.709rd4 00 84 44 ATOM 1253 CG PHE 9826 248003 493506 13e¢h 636141, 00
31.16 25 ATGROM 254943D1NPHEEB26 725. 088 10.864 340206 2.9 32.QR 30 A00M 1255
CD2 PHE 8262234 415968 978 3IBR21J9L. 00 312659 ATONB4256.88l PHE 8263125. 579

10. 682 2%, 4980M . 009€¥1. €% SAXFOM7P257 CER3 F4E 82%6598. 900128 2850361490 1. 00
31.49 ATOVRI®SS CF7OPHES 828R24.7983 10. 1A(F236. 624°4. 00 - 832 58 - %D 3AT¥M 1259 C
PHE 826 21.61¢18. 3972 3%. 283R1. 0§128. 8711 AtOM 126630 PHEEB26-%038293 9. 142
30.720 1. ooAE%M43 ST 156% N PRE 8271%1745189 75186 §02%811°‘b(§ °% 44 ATOM

1262 gHE A 212 368N6 §é§ 2 9 54 1. ovvlllg O % 7 22.122
5. 476 o'v? 00 264 L7855 061 27555 1. 00
24. 15 AT 92 51 .0Q° 6»'(ﬁ 266 CD2
PHE 827 20. 223 97 A; >CEL’ 2% '&92 4. 800
25.203 1. 001@&450 91P8T0%11?e§§ CE/?92PHE 823 #3. 0 3604324% 860 03604l .580523. 68
30 ~aromM 979 NE2 GLN 792 10.394 2.384 -2.128 1.00 33.08
ATOM 980 C GLN 792 8.417 6.107 1.870 1.00 31.60
ATOM 981 O GLN 792 7.459 6.881 1.766 1.00 31.38
ATOM 982 N GLU 793 8.706 5.455 2.997 1.00 31.29
ATOM 983 CA GLU 793 7.913 5.629 4.216 1.00 30.78
35 AaroM 984 CB GLU 793 8.490 4.782 5.353 1.00 31.16
ATOM 985 CG GLU 793 8.422 3.301 5.099 1.00 31.63
ATOM 986 CD GLU 793 7.024 2.753 5.256 1.00 32.41
ATOM 987 OEl GLU 793 6.056 3.549 5.178 1.00 32.89
ATOM 988 OE2 GLU 793 6.892 1.523 5.447 1.00 32.77
40 aTOM 989 C GLU 793 7.927 7.101 4.630 1.00 30.41
ATOM 990 O GLU 793 6.959 7.609 5.202 1.00 30.34
ATOM 991 N PHE 794 9.032 7.787 4.355 1.00 29.94
ATOM 992 CA PHE 794 9.119 9.195 4.703 1.00 29.89
ATOM 993 CB PHE 794 10.498 9.762 4.367 1.00 29.61
45  AaroM 994 CG PHE 794 11.586 9.331 5.316 1.00 29.83
ATOM 995 CDl1 PHE 794 11.472 9.567 6.683 1.00 29.77
ATOM 996 CD2 PHE 794 12.722 8.684  4.848 1.00 29.90
ATOM 997 CEl PHE 794 12.466 9.161 7.561 1.00 29.72
ATOM 998 CE2 PHE 794 13.722 8.274 5.726 1.00 30.02
50 ~aroM 999 CZ PHE 794 13.592 8.513 7.083 1.00 29.58
ATOM 1000 C PHE 794 8.057 9.943  3.922 1.00 30.47
ATOM 1001 O PHE 794 7.721 11.075 4.248 1.00 30.71
ATOM 1002 N GLY 795 7.532 9.296 2.883 1.00 31.23
ATOM 1003 CA GLY 795 6.513 9.910 2.053 1.00 31.91
55 aroM 1004 C GLY 795 5.101 9.482 2.410 1.00 32.71
ATOM 1005 O GLY 795 4.219 10.322 2.557 1.00 32.69
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40 ATOM 1269 CZ PHE 827 20.913 4.342 24.968 1.00 22.72 ATOM 1270 C PHE 827
20. 045 6.788 29.340 1.00 26.44 ATOM 1271 0 PHE 827 19. 406 7.407 28. 492
1. 00 26. GMO 0XTGM 1272 N ASP 828 19.475 6.052 30.296 1.00 PEI/BS01/WGGBM 1273
CA ASP 828 18.022 5.931 30.436 1.00 26.22 45 ATOM 1274 CB ASP 828 17. 669
5.082 31. 65408, 00027. 34 TEOM 12675 CG ASP782881811952 35873L.30. 56771. 00
28.47 ATOWMTDE76 10D1 ASP 828 189611 3. B193B2. 847011, 09-893. 117. 00 AFQOE 1277 OD2
ASP 828 18.XQY 31099 3B 4RZP 1. 0% 28. 69 3-ATOM $27% C AIR08B 09731832 7. 288
30. 601 1.00~rT 75089 AFOMFAR797% ASP 82889%. 2686642 506-438. 05201393 725. 47
ATOM 1280 NMTQMU 89901 7£DG1TRB. 1896 31. 382-1990 25459 WEAM 1289 TR2G.U 829
17.292 9. 494 ¥1. 58811 FG 2RF 447°ATOM 124827%:8 é;LH7829011§30036 090323(%, 32. 650
1.00 28.25 TA?’i“ovllféé GBS U 829°17. 4153 585 ATOM
1284 CD GL %’5‘9 113 1&%2%‘?}9 §6 925 130 2 55125AT 851 13?(12§ 829
19. 432 i

9

o$ 0-121 /og ATOM 1286
OE2 GL 112 8T4 1. 00 127 7343
10. 233 30. 125. 88 0 1 8342 1. 00
25.19 AT 1;loflag LEE3 ];zca].v; 10. 20;3 5 1290 CA
LEU 830 18. biH 1010%9 28. %g 1,99 25.23 1% cgg,g% §3)g 20. (372 10. 736
27. 761 15 00p7Zfy 02026TGM 1282 Céot EU 8304 %96 94@ ddo 959 8. 08%0139G927. 07
ATOM 1293 CAoM EU 830 1. @86 1720139 29.5H55, 1. @0028. 25, 4 sATOMb295 40CD2 LEU
830 22.298 AfoM/931028. 362 1®0 23732 10 AFOM 1295 C LEUH301 Jo6. 673510. 249
27.279 1.00a%m 12102ATQM 1286 07bEU 830 4163943 61670667 267606. ob. 9. 424. 67
ATOM 1297 Na#RG 8R1b417cIB68r8. 9297 27. 18&.1400 2547 ATQAY 1298 ©A 4ARG 831
16. 768 20 258T@6. 28251, O 25U4879ATOM 120938 ARG18318 1®0918. 0. 732126. 358
1.00 25. 48 ABVATOM2E300 CGEMRG78B1 15. 95395. 993615, 44154, 0D- ®53942 ATOM
1301 CD ARGABRI 1827610 4. 389 2589857 1. (0525, 58 - 18TOM 1632 NPOAREG 231 15. 158
3.781 24. 719T0M 001028, 78  AFOM 1393 Cz AREO831112582253129791 209, 386201, 00
25.10 ATOWIRD4 Nﬁf A‘F@G ﬁébi 139807 4. 6462222 1@17111 08- . ok 0@03%19% 1305
NH2 A 31259 770 5N9gg72% 00 2% 308 rRE ¥3371% 319

8. 654 26. 5@%001 5%1@ Er %@7 0 AFngégl 45 %T% §5°°5 ;%gEOO 25. 14
ATOM 1308 BB14 4 27. 8041200 25 T 832
13.591 9. 078,28. 2hZ 1 @% §§N13 5 ATOM %i 8 5 29.706
13
14

L

1.00 2637 arom 1035 ¢ LN 798

5.033 .185 6.598 1.00
ATOM 1036 O GLN 798 4.637 .099  7.321 1.00
ATOM 1037 N ILE 799 6.179 12.543  6.794 1.00 35.08
ATOM 1038 CA ILE 799 7.084 12.869  7.885 1.00 34.09
ATOM 1039 CB ILE 799 8.205 11.824  7.982 1.00 33.96
35 aToM 1040 CG2 ILE 799 9.294 12.288 8.934 1.00 33.52
ATOM 1041 CGL ILE 799 7.598 10.504  8.439 1.00 34.19
ATOM 1042 CD1 ILE 799 8.575 9.407 8.549 1.00 35.01
ATOM 1043 C ILE 799 7.691 14.247  7.694 1.00 33.51
ATOM 1044 O ILE 799 8.244 14.547  6.645 1.00 33.24
40 aToM 1045 N THR 800 7.587 15.074 8.728 1.00 33.31
ATOM 1046 CA THR 800 8.102 16.436 8.700 1.00 33.05
ATOM 1047 CB THR 800 7.351 17.341  9.717 1.00 33.44
ATOM 1048 OG1 THR 800 7.803 17.043 11.048 1.00 33.14
ATOM 1049 CG2 THR 800 5.840 17.113  9.636 1.00 32.47
45 aToM 1050 C THR 800 9.582 16.515 9.050 1.00 33.21
ATOM 1051 O THR 800 10.166 15.577  9.599 1.00 33.40
ATOM 1052 N PRO 801 10.214 17.644  8.719 1.00 33.07
ATOM 1053 CD PRO 801 9.726 18.642  7.748 1.00 33.01
ATOM 1054 CA PRO 801 11.630 17.858  9.007 1.00 32.90
50 ‘'AToM 1055 CB PRO 801 11.891 19.229 8.386 1.00 32.72
ATOM 1056 CG PRO 801 11.012 19.196 7.189 1.00 32.68
ATOM 1057 C PRO 801 11.886 17.841 10.521 1.00 32.91
ATOM 1058 O PRO 801 12.899 17.314 10.995 1.00 33.12
ATOM 1059 N GLN 802 10.967 18.426 11.281 1.00 32.37
55 aATroM 1060 CA GLN 802 11.117 18.458 12.729 1.00 31.71
ATOM 1061 CB GLN 802 10.090 19.425 13.340 1.00 32.11
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ATOM 1311 CG MET 832 12.280 9.683 30.316 1.00 25.80 ATOM 1312 SD MET 832
11.876 9.192 32.002 1.00 28.43 ATOM 1313 CE MET 832 12.867 10.272 32.995
1. 00 26. 3%0 0XTGM 1314 C MET 832 13.255 10.518 27. 847 1. 00PCHUSA/BG6SATOM
1315 0 MET 832 12.114 10.828 27.518 1.00 26.12 ATOM 1316 N ASN 833 14.241
11. 403 27. H®BM1. 30626.9F7 CETOVBAB17 CAOAZRS 838-92% 998- %3, 8b(¥02¥%-590 1. 00
26.18 ATOMTPH18 I0B3ASN 88BN 158929 13. 668598212844 . 0b- 4%8. 88 00AFT ML 1319 CG
ASN 833 15.%% 130874 3. 69% 180D 27. 86 -888 ATONM 113260 32 ASNC83% 146. 004

14. 206 RFPMY  0@628 N2 SHYOVEE321 NOP-A&N 33°3%. 4977983, 6P 30 .5F56 1. 00
27.93 OVIRYD 2 186ASNE 8351 3. *?9% 13 0t 996, %@9%5 063 28°%03L - RTEM%$323 0 ASN

833 12.989 4®¥Mg5el0sn 7<b1 f“tbo ﬁ 14- %1 . 267
25.277 1. 00°%4 ggll §25 %TYR 4.37 1;12 §8 4223 %_ 0 26.53
ATOM 1326 R 2 a9 5&2@ g d3 TYR 834
16. 759 42. 611,23. o g 21Alglvlo268 %c% 0 § 71 22,004
1.00 25 23 9 18 .

T330 coo- 1RSS4 560 es 59 %g 239 1 605 25 % 1@%33; %\ZR 834

é 8
18. 584 13. 78f24. ¥Pl 1680 c24- @o TOM 15338 5%8?1 4 Aés 813014, 569 23. 149
1.00 24. 63 pAMOM 1333 OH EYR 834319. 834 . 1@849@ 8ss 123 640001% 47.63ATOM 1334
C TYR 888 13v&b4 iohs784 231,864 83300 271163450 1ATEOM 1335743 TYRB34. 6h2. 385
12. 338 22.4980M. O 727. 1 pAEOMs3336 N 11.E48354126H56811604655. 32948 1. 00
28.57 ATOWRIE@B7 (sl LEn 83%E11.8404 10. (%4323.138674. Q0. 29 73.00ATOM31338 CB
| LE 835 11. 4814 8. 765 2dB 4(4E1. 30429. 4413 .ATOM B3890 CG2.44E 83® 93640 8. 458
24. 415 1. 0022 001GH ATOMPES40 8CG1L | LEIS835311.39408 7. 59832318@B23.00 29. 23
ATOM 1320 CBIoM LEL®35 Q0L 788 6.8295 24. 60493, 0@ -280 37 9.44921\W0 02/T0617
PCT/ USOL/ 1968%! ATQGY 18242 BEE| L B0835 101294511140%35 2398534 1100 2331.3 ATOM
1343 0 | LE 83®1 9 3B 1954 PHE23.8084 1. 00°-33689.2-AFOM P342P NLE80sS2836 10. 410
11 777 24.9%10M oposYp 982 BRFOMSP445 CALE-PE383¢ - 98%11181%09772 %’5%% 1. 00

4.47 52€T ORfdB467%8 LYS 838 98813 13. é7463°§6 1 SATOM1347 CG
LYS 836 2? O”?Lz %gfb;’ 29. 84B8® 36. 2614 5 89 4972 12. 853
29.226 1.00% § YS 8356 1 : .93
ATOM 1350 3 30. 1 LYS 836
9.411 13.97 @ ég U36 TOM 1 4,6 gﬂ 288
1. 3 ATOM 1091 LEU 805 15.862 582 12.100 1.00 22.1

ATOM 1092 CDl LEU 805 16.020 .075 12.339 1.00 22.35
ATOM 1093 CD2 LEU 805 17.104 17.007 11.441 1.00 21.68
ATOM 1094 C LEU 805 15.240 14.791 14.761 1.00 23.01
ATOM 1095 O LEU 805 16.231 14.404 15.358 1.00 23.29
35 aTroM 1096 N CYS 806 14.028 14.731 15.301 1.00 23.32
ATOM 1097 CA CYS 806 13.872 14.151 16.638 1.00 23.74
ATOM 1098 CB CYS 806 12.469 14.379 17.179 1.00 24.34
ATOM 1099 SG CYS 806 12.141 16.076 17.527 1.00 30.40
ATOM 1100 C CYS 806 14.145 12.649 16.605 1.00 22.67
40 aTOM 1101 O CYS 806 14.877 12.117 17.447 1.00 22.58
ATOM 1102 N MET 807 13.543 11.971 15.637 1.00 21.64
ATOM 1103 CA MET 807 13.724 10.532 15.503 1.00 21.18
ATOM 1104 CB MET 807 12.919 9.991 14.313 1.00 22.00
ATOM 1105 CG MET 807 11.403 10.114 14.463 1.00 23.29
45 aTOM 1106 SD MET 807 10.507 9.386 13.019 1.00 25.08
ATOM 1107 CE MET 807 10.295 10.783 12.018 1.00 24.91
ATOM 1108 C MET 807 15.204 10.193 15.330 1.00 19.80
ATOM 1109 O MET 807 15.698 9.267 15.950 1.00 19.29
ATOM 1110 N LYS 808 15.900 10.950 14.488 1.00 18.78
50 aToM 1111 CA 1YS 808 17.321 10.730 14.250 1.00 18.18
ATOM 1112 CB LYS 808 17.877 11.789 13.284 1.00 17.70
ATOM 1113 CG 1LYS 808 19.376 11.652 13.044 1.00 18.55
ATOM 1114 CD ©LYS 808 19.775 11.948 11.583 1.00 18.83
ATOM 1115 CE LYS 808 19.711 13.425 11.271 1.00 17.98
55 aToM 1116 Nz LYS 808 20.547 14.166 12.258 1.00 18.71
ATOM 1117 C LYS 808 18.063 10.786 15.588 1.00 17.76
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ATOM 1353 N GLU 837 10.533 14.232 23.730 1.00 36.74 ATOM 1354 CA GLU 837
10. 605 15.360 22.801 1.00 37.88 ATOM 1355 CB GGLU 837 12. 056 15.750 22.516
1. 00 38. G@OﬂﬂmﬁTCN|1356 CG (LU 837 12.811 16.300 23. 720 1rOOUS&/BE6s ATOM

1357 CD GL 7117, 552 4.298 1.0 38 8, ATOM1358 COF1 GLU 837

12. 694 18. o ATOMlis : 72 1.]1% 11 23. 751
1.00 39.85 83 29 902 5 1°502; @ 39! @ ATOM 1361
0 GLU 837 9oo 39, 9 T 62 ulsg 35 13. 737
21. 089 U & §O§ 8% 14 8731140241, 66
ATOM 1364 %okEujﬁé % 74 o 1/ %27 AToM T LEU 838
9.059 11.3250%8. 233, 1.,00 ﬂg,?lgg@ AT u% 39.]13 12287 17.131
1.00 40. 13 aAp8hOM13367 GD2kEU §38 9. 541% 23 2921 15049619]3 200 AQGp 28 ATOM 1368
C LEU 838 %rBfi2 132376201898 4:00 43. 118917°~T0§/| 336919, &V 838 16,347 13. 684

19. 187 10. 0Qu4R. 33 12ATQM 1370 NsASP 839472469 §31380522159329 5008 45. 15 30
ATOM 1371 G&0ASP 1839 6r63ed3. 46 21. 6G496d7 0084d014821 ADOM 1L34221CBoASP 839
5.852 12.69@oR3. 10991.d12 ARy 71810ATOM 137336G ASR8390 49409..08. 77 8123. 538
1.00 48. 24 ATANOM11374 CODILASP 889 3.575.121 016.22 996.587001 .48. ¥t 90ATOM 1375
OD2 ASP 83RTHM108133. 617 24y 4181d. 00 48..697 357ATOM 18761C ASP BR945. 565

14. 617 121. 399M1. 00338. ¥4 LETOMBIB77 0 IASP4B397485251143866..20. 88861. 00
48.83 ATOMTPE78 IN3ARGMB4DES. 38YL 15. 56/6.220 086.4650016(451 1.ATCM.2379 CA ARG
840 5.922 OYe5 1AB499WR 1LPY 58188 ATOMLABE0 SCELIARE 840 61-P8919.25805
22.985 1. 00°¥ 53185 AOVFEBE18EG ARG 194609%. 3307207, 586624 444 20.30 53. 33
ATOM 1 dﬁOJ&RG ]89%6 7C'?}3§E[18 ?51438 25. 395691 00658 %713 RTAM -8 32 NB2ARG 840

8.378 JA TOM 1133821 Tz AR%?%464§7;%181 198 Y926, 232
1.00 54. 20 §5 H ! %070&5 ATOM
1386 NH2 A 40 1§ 4 3817'0 1840 6.041
17. 534 20. 3 361 21,00

53. 71 2@_0\4%9 1|\i4 '—Ec 4iE[§ ;799 500 9: 90 CAILE
841 7.120 Lpdpll 1683543% 109 5@152 50 ATOM 1391 (B L bE.84 17. 040
17.784 1. 00atef. 31114ATQM11382 Ceo | LE 841583 443 15 549, 7Lé. 612%01159(%756 61

ATOM 1393 CGbu LEL1341 2600y 178678 16.20267. Q0. 568 350.AF0M 13940 @1 | LE 841
8. 600 19. 18¥rok6. 42561. O0 B6U5981ATOM 1R955C | kEc®4115. 837 1.60955.757. 659
1.00 58071 S®MATCM41396 OrnktE 844 5. 59%.3F3414.161 564. 41.400L.50. H5 89

ATOM 1148 N PHE 813 20.182  6.638 20.564 1.00 20.27
ATOM 1149 CA PHE 813 20.025 6.011 21.872 1.00 20.89
ATOM 1150 CB PHE 813 19.334 6.988 22.830 1.00 21.71
ATOM 1151 CG PHE 813 20.049 8.309 22.964 1.00 22.53

35 ATOM 1152 CD1 PHE 813 21.296 8.381 23.575 1.00 22.94
ATOM 1153 CD2 PHE 813 19.483  9.475 22.452 1.00 22.60
ATOM 1154 CE1 PHE 813 21.974  9.600 23.676 1.00 23.67
ATOM 1155 CE2 PHE 813 20.143 10.698 22.543 1.00 23.12
ATOM 1156 Cz PHE 813 21.392 10.764 23.156 1.00 24.01

40 ATOM 1157 C PHE 813 19.233  4.706 21.814 1.00 21.29
ATOM 1158 O PHE 813 18.573  4.327 22.780 1.00 20.70
ATOM 1159 N SER 814 19.304 . 4.013 20.680 1.00 22.24
ATOM = 1160 CA SER 814 18.571  2.762 20.526 1.00 22.82
ATOM 1161 CB SER 814 .17.604 2.870 19.352 1.00 23.27

45 aTOM 1162 OG SER 814 16.529  3.731 19.689 1.00 25.04
ATOM 1163 C SER 814 19.402 1.502 20.387 1.00 22.78
ATOM 1164 O SER 814 18.901  0.486 19.933 1.00 23.31
ATOM 1165 N ILE 815 20.664  1.554 20.792 1.00 23.17
ATOM 1166 CA ILE 815 21.519  0.388 20.715 1.00 24.25

50 ATOM 1167 cB ILE 815 22.260 0.339 19.361 1.00 25.14
ATOM 1168 CG2 ILE 815 22.988  1.640 19.099 1.00 25.51
ATOM 1169 CGl1 ILE 815 23.222 -0.849 19.343 1.00 26.20
ATOM 1170 D1 ILE 815 22.524 -2.177 19.315 1.00 26.03
ATOM 1171 ¢ ILE 815 22.500 0.376 21.888 1.00 24.71

b5 aToM 1172 o ILE 815 23.306 1.292 22.065 1.00 24.79
ATOM 1173 N ILE 816 22.417 -0.671 22.700 1.00 25.36
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ATOM 1397 N | LE 842 5.285 15.955 18.247 1.00 59.05 -123 WO 02/ 00617

PCT/ USOL/ 19665 ATOM 1398 CA | LE 842 4.115 15.345 17.644 1.00 60.55 ATOM
1399 CB M@084@18. 929 13.899 18.145 1.00 60.34 ATOM 1400PCERSMB6@42 2. 539
13.386 17.786 1.00 60.36 ATOM 1401 CGL |ILE 842 5.014 13.002 17.552 1.00
60.28 5 ATAUCH4021¢H1 9N EI¥42 L6068 1238963 160048 129(3880.1360 2FeRl 1403 C

| LE 842 2. 886M16.21473 138 0D4E 1. &P 61. 842 - ATOM-P40% 025198184 09 3Fr2016. 521

17. 165 1. 0RT6Y. of”ATc&Wla%Fs NELA 843225768 16425903219359041 PO0%P-63. 28 ATOM
1406 CA AL&T§M3 18%6 Cfil SH 191811 1.29026%4. 98- 99 ATOMBE40T- 08B SAIA 843

1.202 16 779 @Y 6 96°1ATOM 2P08°F APALEM329-4931 1807260 479 931
1.00 66.08 2 9 D AFRE 84 ! 657 > 916 ‘fg 0252€L B8 66. 02226 -RfOM 1410 N
CYS 844 1. 9 1. P 67. 462 i\ 4912944 20. 825
21.187 1.0 ‘%112 cvs 4§ 8 22.% ig@ 69. 02
ATOM 1433 § 00 6?} ' “CYS 844
2.965 21. 2 21 41 17ATOM % &YS fpj?l %2 4 82%78 2.103

1.00 69. 75 Tgmvl 5416 & A 84%173 331 2?62 j.o ZQ ATOM 1417
CA ALA 845 #6685 236631 20:d 3851 00 71242g Atgvgg44 g GB:ALA 317258 3697
21.488 20. 1HQul. 00s71l.d2 pAJOWBIALY CzﬁL68§45346&9522%nél81%@ §5%51 00
71.67 1BTOMTLA20 08ALAI 8455. 1¢3s 24. 598 .483838 . 3300241161 1 APOM 1421 N ALA
846 4.473 22rov54 1hB9732 1vRAD 721618 25 ATENE 14223687 ALA 08461 40555, 433. 359
16. 411 1. OOnTOR. 76L19ATCM 1423 CBIALA 846 .54743 728917856 185670, 0b. 0, 982. 64
ATOM 1424 QTAMA 84B13. @Y1VE3. 1888 15. 572 .3360 83320 2ATAM 1425 83 ALA 846
2.639 24. 158TOMS5, J0p2]1. OFR V8L 4581ATOM 124267H 1-¥S6847 22,349 2.00925 855. 273
1.00 732074 BOOMATOVI®B42T CRALYS8B%7 1. 780022, 65714%. 280608, OD.0P43D.65 ATOM
1428 CB LYS'®Y7 111548 Q0. ¥YBb 181883 1.3000%%. 15- 17T ORP 13629 CGOLYS 4847 2. 498
19. 384 13. ATM] 00-974.%1 RAATOMPIA30 C34-9%6847-291R3589116958.0923HF2 1. 00
74. 15 ATOI\?PTPMM JéF_%L@ 8AFP 3. 889 19. 33539, 026785 0607446041 DT MW 1432 NZ
LYS 847 Sli o 1973 48 25Ai‘€i(/| 43 §6?c 9%93@ 1(9043/58252

14. 842 215300;\%1 24 119 ﬁfs 8472 3 2 625 211 1900 753 15 ATO\/I
1435 N ALA 20 1. 48 1. 600
23.296 13. 9 1437 A 4§ 24 % 20885 1.00

74. 65 ATCM\TJ&;SS @({QL%M SPZ 22. O781 33.

30 AToM 1203 GLY 820 24.026 —3.440 150 . 34.
ATOM 1204 CA GLY 820 24.125 -2.005 30.361 1.00 34.11
ATOM 1205 C GLY 820 25.477 -1.375 30.121 1.00 33.97
ATOM 1206 O GLY 820 26.474 -2.068 29.945 1.00 33.92
ATOM 1207 N LEU 821 25.493 -0.042 30.133 1.00 34.32

35 ATOM 1208 CA LEU 821 26.693 0.768 29.925 1.00 34.47
ATOM 1209 CB LEU 821 26.330 2.053 29.191 1.00 34.92
ATOM 1210 CG LEU 821 25.887 2.042 27.733 1.00 35.26
ATOM 1211 CD1 LEU 821 25.251  3.398 27.420 1.00 35.53
ATOM 1212 CD2 LEU 821 27.080 1.769 26.819 1.00 34.91

40 atoM 1213 C LEU 821 27.348 1.154 31.242 1.00 34.74
ATOM 1214 O LEU 821 26.836 0.841 32.313 1.00 34.48
ATOM 1215 N LYS 822 28.476 1.855 31.148 1.00 35.36
ATOM 1216 CA LYS 822 29.211 2.316 32.325 1.00 36.27
ATOM 1217 CB LYS 822 30.384 3.204 31.903 1.00 36.87

45 ATOM 1218 CG LYS 822 31.286 2.590 30.856 1.00 37.44
ATOM 1219 CD LYS 822 31.934 1.317 31.361 1.00 38.01
ATOM 1220 CE LYS 822 32.921  0.770 30.343 1.00 38.61
ATOM 1221 Nz LYS 822 34.065 1.699 30.117 1.00 39.07
ATOM 1222 C LYS 822 28.296  3.112 33.263 1.00 36.51

50 aroM 1223 0 LYs 822 28.440 3.056 34.480 1.00 36.71
ATOM 1224 N ASN 823 27.359  3.859 32.690 1.00 36.69
ATOM 1225 CA ASN 823 26.424  4.644 33.483 1.00 36.49
ATOM 1226 CB ASN 823 26.893  6.098 33.529 1.00 37.62
ATOM 1227 CG ASN 823 28.271  6.239 34.150 1.00 39.08

b5 ATOM 1228 oOD1 ASN 823 29.251 5.668 33.658 1.00 39.96
ATOM 1229 ND2 ASN 823 28.356  7.000 35.244 1

.00 39.54
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ATOM 1439 0 ALA 848 -3.691 22.386 14.746 1.00 75.01 ATOM 1440 N PRO 849
-2.715 21.318 13.016 1.00 74.70 ATOM 1441 CD PRO 849 -1.791 21.178 11.874
1.00 74. 870 45006TOM 1442 CA PRO 849 -3.789 20.320 12.936 1PODUSBM/BE65 ATOM
1443 CB PRO 849 -3.627 19.756 11.529 1.00 74.63 ATOM 1444 CG PRO 849
-2.143 19. 808M11.1336 L. 0ASK4. 7823 ATOM2E44% C PRO084T.988 63204 B5280 14. 014
1.00 74.18 ATANOM1R2346 00 PRO 84%23- 2. 51241878005 1£328%-3800 1720 B5.850 ATOM
1447 N THR28ST - 427326 M.8. @48 1924621 1.2004%RB. 78.37ATOM-P448 1CAC THR2850 - 4. 736
17. 840 15. 6F2M1. 06373.C31 GINTOMI2E449 CB3TRE 858-126. 180517, 44901% -687 1. 00
73.45 ATOVTON50 1081 TBR ¥80 -%24144 162384 1710488 139§693.1590 %?r@ﬁ/l 1451 C&
THR 850 - 6.396% 16.2890 %F4. @32 18490 73. €2 45 ATW%‘45321 é53(HF\1 §803 5933
16. 578 15. 1. 0G392.990 CIATOM2453 0 ZFH?Q B501: 324 f& 343 1. 00
72.81 -124‘% 021#%61@7‘31#@?“/ USPAY 19665 %\}%\A é 85“1O 16. 591

21075 :

9.0 .

6
15. 675 é 6123§\T 1 ER 8 47T 71. 07
aTom 1486 ER 4 14. "L 02 53( SER 851
0.243 14. 8 ATC]\/I 458° C 85 4_- 0 §9 16. 670
1.00 70. 34 122 0. 015715: 3702170047, 1,80 1.@0 40, ATOM 1460
N CYS 852 - S3338215 00 69213§4OATE)\4,6]546§,6 GAGCYS (8525 -gk. 225

13. 395 4%8. 4462 CB ¥ 852 .3 375 gk4. 3840194 A35 1. 00
68. 59 10 ATﬂ\ﬂM146§e4§G @YSL%Z s§s 043 15.096 19.98 360006% 59 3AEIM 1464 C
CYS 852 - 1.8k 121050 diB. 944 190 66. 82 . 7AMTOMs1465 67 G¥S 8D20- 36848 11. 662
20.113 1. 00nfafn 81124ATAM 14666 NsSER 85318.25882 6144713349 10639506. 0b. 80. 85. 27

ATOM 1467 CArSER 853 -8. 007s 108811 18. 21b24. 06. 63 603 5 0ATOM014688CB SER
853 -4.2073 Sr@70 1L7951d 1100 68293 ATOMSS269 7083 BERS &63 - 402732 160. 324

16. 148 1. 00AB3 971254TOM 1470 C8SER 85322.27134 782862317458781.00081 62. 15 ATOM
1471 0 SER BBE3! - 11316 © 3P4F 188562 1. 022.62422 8. AOMBA4P2 NLARGB5W - 2. 305

8. 411 16. 53%TAM 001FC. 168 26ERTORRA473 CS-ARG 894152 339709 2BX0180¢H1 1. 00
58.00 ATOMIAT4 tHH3ARES 8BHE - 28%676 6. 455998 035 5%6 0645(876 5l O&Téiwlf475 CG

ARG 8542 2 B39 7 312% 19P68HE 1. §8°59. 4925 /Q*?E]vll 2 6. 203
12. 778 1. 00”BQ! 59125&Tcﬁ}?21£‘?]5/ N 2‘3’L\RG 85%13 4 "B1.32 25
ATOM 1478 c% §ng % é?‘zz%% § 11. 1 A21 ARG 854
-4.848 8.61 TOM 1 &HzldA 8§§ 40083 67 9. 887
1.00 613(557 ATOM 1259 ¢ PHE 826 21 618 8.307 31.283 1. 28.87
ATOM 1260 O PHE 826 20.921 9.142 30.720 1.00 28.43
ATOM 1261 N PHE 827 21.989 7.166 30.708 1.00 27.44
ATOM 1262 CA PHE 827 21.568 6.833 29.354 1.00 26.53
ATOM 1263 CB PHE 827 22.122 5.476 28.935 1.00 25.44
35 ATOM 1264 CG PHE 827 21.708 5.061 27.556 1.00 24.15
ATOM 1265 CD1 PHE 827 22.592 5.157 26.493 1.00 23.63
ATOM 1266 CDZ2 PHE 827 20.425 4.599 27.312 1.00 23.97
ATOM 1267 CE1 PHE 827 22.202 4,800 25.203 1.00 23.50
ATOM 1268 CE2 PHE 827 20.026 4.241 26.016 1.00 23.68
40 ATOM 1269 CZ PHE 827 20.913  4.342 24.968 1.00 22.72
ATOM 1270 C PHE 827 20.045 6.788 29.340 1.00 26.44
ATOM 1271 O PHE 827 19.406 7.407 28.492 1.00 26.04
ATOM 1272 N ASP 828 19.475 6.052 30.296 1.00 26.33
ATOM 1273 CA ASP 828 18.022 5.931 30.436 1.00 26.22
45 ATOM 1274 CB ASP 828 17.669 5.082 31.654 1.00 27.34
ATOM 1275 CG ASP 828 18.195 3.673 31.567 1.00 28.47
ATOM 1276 ODl ASP 828 18.511 3.119 32.644 1.00 29.17
ATOM 1277 0OD2 ASP 828 18.281 3.117 30.448 1.00 28.69
ATOM 1278 C ASP 828 17.332 7.288 30.601 1.00 25.75
50 aroM 1279 0 ASP 828 16.266 7.506 30.052 1.00 25.47
ATOM 1280 N GLU 829 17.915 8.191 31.382 1.00 25.59
ATOM 1281 CA GLU 829 17.292 9.494 31.559 1.00 26.44
ATOM 1282 CB GLU 829 18.006 10.303 32.650 1.00 28.25
ATOM 1283 CG GLU 829 17.415 11.696 32.898 1.00 30.25
55 ATOM 1284 CD GLU 829 18.210 12.499 33.925 1.00 32.25
ATOM 1285 OEl GLU 829 19.432 12.719 33.717 1.00 33.52
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ATOM 1481 C ARG 854 -0.241 7.730 15.339 1.00 55.94 ATOM 1482 0 ARG 854
0.411 6.952 14.653 1.00 55.60 30 ATOM 1483 N ARG 855 0. 129 8.987 15. 540

1. 00 53. ¥B0 0XGM 1484 CA ARG 855 1.342 9.528 14.946 1.00 BAT/H%01/WFAM 1485
CB ARG 855 1.337 11.051 15.063 1.00 50.74 ATOM 1486 CG ARG 855 2. 404

11. 739 14. 2BT0M . 01P849. B3 GITOMB2387 COIARE? 855- 2193841946448 P233688 1. 00
48. 66 35 ATERMM 48ESNE ARGEBE5 82212 12171:84311096% 1300246, §5°0 Z\%d\‘h 1489 CZ

ARG 855 3. 33%0M 2 70%?@ 1% 6§bU1 @é946 5516 /&‘f%]vllf@%ﬂ Nlaﬁ 7A7|3<3 és%o 5 6 11.280
9.967 1.00 ﬁ%%o BU NHSSARG 855° 209448 0150%039 : 46. 32
ATOM 14 %902 %%OT%U 5 3 5. 6421§L 6@@ - 29370 855
3.633 8. 777“1 02 5 OM 149% ! 5,933 1.00
48. 68 ATon . 8. 117" 6 j 6 CB PHE
856 3327 gfp ATCRE % 7 . 20. 058
1. 00 47 56 5. 77 229 "ol 228, ATOM
1499 CD 78 6. 3830 1. 99 9413 12 9@50‘2'615&@ ¢ PiiE;B56 6. 761
8. 000 20. 81;;T(§M 001£977 4§ /AI@VI $501 CE2;PHEs 856952 324 312, @l 2846 1. 00

47.30 ATOVL3&H2 GldPHEr 8328:6. 366 6. 9296 2%868% 2590 247288 500AROMel503 C
PHE 856 3. 7@bo®. 6385l 7e393rd. 0%345. 50 1AKM 150430 PHEs856 140825, £ 122

17. 331 15002460 41134TOM: 15858 NSEYR 85712.4584 5.940 LE.486 1.00243260 ATOM
1506 CA TYRaB&Y 2163 dp5hkc16.6310 1. 00645170 4.ATOM255857 CB. TOYR5857 1. 249
3.880 16.89ardu 0013 Ot 55RATOM31508 CG ¥R 857781 221.21893.06.25728 1. 00
42.12 ATOVATS09 CBI3 TYR 852 1.6813 1. 462.807. 5128190®@3423851.000125. VD

02/ 00617 PCRrUSOLAI®B68HEL ARGM 18510 CEL1TYR7857.56¥85%206100 1140 28693. 00
42.40 AQOVATE™1 CBYS TYERR 85% 0.9995 1. 923-79. 3152130242887 1-Mréfr 4512 CE2
TYR 857 0. 96700, 586306 4C99ARE, 0(B342. 18 1%15@91 151:85€7 2PYRR @57 - 90 4?1?4510 341
15. 946 1. 002EM561B0ATOM PHE4 GITYR 85% 09516 9i9682f §90 6219001 0 %2.93

ATOM 1515 CRF9R 8%?083 §23 MET 2 B35 5821i 9(5‘6 4cf3 1}60 857
4.092 3 66%“8“47% 464E§1 SRFOM 15 56 5. o% 58 1.00
0 36

38.44 ATOM'I518 476 519CB
GLN 858 2.8 00 7.28 . 677
12. 379 1.00 34,76 13 N 85% 086934153 2§go 3519 §6 110@Q63§5 54 ATOM
1522 CE1 G—'XT 158 Q3i—§5c5 1183%9 .518 .847 1.00 25.99
30 aATOM 1315 O MET 832 12.114 10.828 27.518 1.00 26.12
ATOM 1316 N ASN 833 14.241 11.403 27.916 1.00 26.07
ATOM 1317 CA ASN 833 13.996 12.800 27.590 1.00 26.18
ATOM 1318 CB ASN 833 15.129 13.668 28.126 1.00 26.83
ATOM 1319 CG ASN 833 15.026 13.874 29.625 1.00 27.86
35 aAToM 1320 OD1 ASN 833 16.004 14.206 30.297 1.00 28.97
ATOM 1321 ND2 ASN 833 13.827 13.682 30.156 1.00 27.93
ATOM 1322 C ASN 833 13.795 13.021 26.099 1.00 26.03
ATOM 1323 O ASN 833 12.989 13.856 25.701 1.00 25.96
ATOM 1324 N TYR 834 14.513 12.267 25.277 1.00 25.89
40 aTOM 1325 CA TYR 834 14.375 12.385 23.835 1.00 26.53
ATOM 1326 CB TYR 834 15.572 11.732 23.142 1.00 25.95
ATOM 1327 CG TYR 834 16.759 12.670 23.114 1.00 25.75
ATOM 1328 CD1 TYR 834 17.008 13.471 22.004 1.00 25.23
ATOM 1329 CE1 TYR 834 18.028 14.418 22.017 1.00 25.38
45 aTOM 1330 CD2 TYR 834 17.566 12.839 24.239 1.00 25.31
ATOM 1331 CE2 TYR 834 18.584 13.784 24.260 1.00 24.66
ATOM 1332 CZ TYR 834 18.813 14.569 23.149 1.00 24.63
ATOM 1333 OH TYR 834 19.831 15.496 23.153 1.00 24.47
ATOM 1334 C TYR 834 13.054 11.784 23.364 1.00 27.63
50 aToM 1335 O TYR 834 12.385 12.338 22.493 1.00 27.51
ATOM 1336 N ILE 835 12.668 10.655 23.948 1.00 28.57
ATOM 1337 CA ILE 835 11.404 10.044 23.586 1.00 29.73
ATOM 1338 CB ILE 835 11.131 8.765 24.404 1.00 29.44
ATOM 1339 CG2 ILE 835 9.640 8.458 24.415 1.00 29.00
55 aToM 1340 CG1 ILE 835 11.940 7.598 23.828 1.00 29.23
ATOM 1341 cCDl1 ILE 835 11.798 6.295 24.604 1.00 28.37
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ATOM 1523 NE2 GLN 858 0.712 8.012 10.982 1.00 38.73 15 ATOM 1524 C GLN 858
5.134 5.201 13.210 1.00 35.37 ATOM 1525 0 GLN 858 5.949 4.501 12.612 1.00
35.14 AWOLEBET N LEU 859 5.471 6.330 13.834 1.00 33.65 PATOMIIB28@ CA LEU
859 6.859 6.782 13.826 1.00 32.33 ATOM 1528 CB LEU 859 6.995 8.191 14. 412
1.00 32.33 ZOMATOM42520 CHB EUS859 6. 410 294 362.038 5088. 861001 32, 7D 03ATOM 1530
CD1 LEU 8592®M736L3¢0. 88 IUE 29433, 00 32-894 ATOM11531- @2 LEO 86897, 017

0.368 12.218M0M o0L42. 87 ATOM 8882 C LEHUY4889 17. 743 848096 14.%90321300 31.28
ATOM 153,§ ATy 85958 . BU4LYS 478394, 174 4400 3658 2585 AFoM 158943N 4FHR 860

7.264 5.339A%H 751434f 4 36Y%0 82\"]’0\/I 1535 6EA FER E5028: 43 4-%88°16. 550 1. 00
30. 04 ATOM ER36 BE7THR 868° 7. 898 4. 1429 f?ogéé %1%02?,634?2 L APORP 537 OGL

OQWMS 173618 Vol de d97397 5.
AR Lo %ﬁg T o @E
9 4

ATOM 1 2§ 5.926 j 6152110 861
7.191 2. o 28736 -ATaM 1547 § 039 1.00
27. 61 AT 105 § 1.517, 3po @1%341544 oG
LYS 861 - 13%6 0 20, 58 27650 -0.948

13.420 1. OOA&% 16139%TQ}4 1@&@ C%sshY 864, %586915- 25@10%1531699@ ob 9. ¢20. 39
ATOM 1505 NZEpdwYS 86k S5cb6éru3. 482 13. 774, 81100 633031 23 AFM 1568836 1YS 861
8.291 1. 885a1 99135h. 06 261,55 487ATOM 154910 13YS5B624924¥971 100002, g2. 680
1.00 26.06 AAPOM 1530 Okl ELL 86238. 300 32088 12.4809 :508h12513% 34TOM 1551 CA
LEU 862 9. 28808. 421591 1o#3@1d. 06324. 93 1ATGM 153581 CB2EEL$1862. @ 63084, 818
10. 891 1.002%e 31136ATAM 15568 CG3LEU 8629.1902060Q .59242195@551100009 20k 36 45
ATOM 1532 CBioM EULBB2 9. 948U4, 337 8. 6459.2460 133852 2ATEM 1558 GDRIEU 862
0. 846 6.687ATOM84136200N 23186 ABOM 15560 Q3BEU 38637 1616080 313824821038 1. 00
24.54 ATOWRI®S7 D3GSEUSB62EY1. 88 2. 7489-B17433-289D0 1248781 1 ACONL 18558 N LEU
863 10. 894 3T@H1 1’364226713 1180 24384 50 ATONP15598€A LEPE6311 296923, 843
13. 868 10025} g713R/TCRF 1568 CB3FEU 8632122216 - 32%1§81%83188 9 68 72]4 73

ATOM 15 céT@’Eu 1%D]36’J7‘U6 fgi 15. 04% 20 0122 bo 17A~°d|v| 1sb2 |60F LEU 863
12.356 6. 76 1. TOM 15 @D 3 A 064 14. 240
1.00 25.12 é 56 E 12. 689 g? 713ATOM
1565 0 LEU gﬂlsl 7 0 6 1.00 ? 21_329 1.00 45.15
30 atoM 1371 ASP 839 6 063 13.176 21.679 1.00 47.48
ATOM 1372 CB ASP 839 5.852 12.690 23.109 1.00 47.71
ATOM 1373 CG ASP 839 4.409 12.777 23.538 1.00 48.24
ATOM 1374 OD1 ASP 839 3.575 12.016 22.996 1.00 48.44
ATOM 1375 OD2 ASP 839 4.108 13.617 24.411 1.00 48.69
35 aToM 1376 C ASP 839 5.565 14.617 21.539 1.00 48.74
ATOM 1377 ©O ASP 839 4.525 14.866 20.938 1.00 48.83
ATOM 1378 N ARG 840 6.314 15.566 22.086 1.00 50.51
ATOM 1379 CA ARG 840 5.922 16.965 21.999 1.00 52.38
ATOM 1380 CB ARG 840 6.739 17.805 22.985 1.00 52.53
40 aTOoM 1381 CG ARG 840 6.330 17.586 24.444 1.00 53.33
ATOM 1382 CD ARG B840 7.033 18.548 25.395 1.00 53.67
ATOM 1383 NE ARG 840 8.378 18.110 25.759 1.00 53.99
ATOM 1384 CZ ARG 840 9.318 18.922 26.232 1.00 54.20
ATOM 1385 NH1 ARG 840 9.057 20.214 26.388 1.00 54.27
45 ATOM 1386 NH2 ARG 840 10.513 18.447 26.558 1.00 54.13
ATOM 1387 C ARG 840 6.041 17.534 20.585 1.00 53.55
ATOM 1388 O ARG 840 5.293 18.436 20.211 1.00 53.71
ATOM 1389 N ILE 841 6.979 17.021 19.796 1.00 54.98
ATOM 1390 CA ILE 841 7.120 17.511 18.433 1.00 56.52
50 aroM 1391 CB ILE 841 8.440 17.040 17.784 1.00 56.31
ATOM 1392 CG2 ILE 841 8.442 15.540 17.629 1.00 56.61
ATOM 1393 CGl1 ILE 841 8.600 17.678 16.405 1.00 56.35
ATOM 1394 CDl1 ILE 841 8.600 19.187 16.425 1.00 56.59
ATOM 1395 C ILE 841 5.927 16.955 17.659 1.00 57.71
55 atoM 1396 o0 ILE 841 5.593 17.414 16.564 1.00 57.95
ATOM 1397 N ILE 842 5.285 15.955 18.247 1.00 59.05
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WD 02/ 00617 PCT/ USOL/ 19665 ATOM 1566 N ASP 864 11.815 1.549 14.622 1.00
24.20 ATOM 1567 CA ASP 864 12.190 0.154 14.835 1.00 24.33 ATOM 1568 CB
ASP 864 MO 0240610. 626 15.438 1.00 25.03 ATOM 1569 CG ASPPEBUSWLOEE0 - 0. 189
16.878 1.00 26.02 5 ATOM 1570 OD1 ASP 864 11.490 0.519 17.518 1.00 25. 80
ATOM 1571 CERMASR3864 @ S57BE- 08573 17. 36711. 06-3%5 237. HEOM P9760.G5ASP 864
12.598 - 0. GATPM13.1499 ICFOOIDE, 2842 ATOM 557390 LASEOB648113.5478. 0016883 13. 460
1. 00 24. 29 RIRFOM1ES94 G¢2SERE 868421, 966 2-63990-3128€4047 17850 DPO780.B6 ATOM
1575 CA SERTE5 1140237CGL0IER2 $42098 1.700193.18900ATANt 5761 B SERS865
11.217 0. 13M10. 1992 1CRI0IBD . 6842 ATOM 15798 OG2SEE? 866- WP, 52P0169F§ 9. 565
1.00 21.98 AWO\A 1938 € SERE 86@4%3 659 4 68ﬁ32‘6167361i8102do ésoolél 8ATOM 1579

0 SER 865 14'%%49 149413% 9l¥3g o 23 6220% 5\/A§_ 68214, 331
0.562 11. 178'% oo1 6 1§°3io 9 . 1. 00
21.73 AT 6 021 %02 TeM T583 CGL
VAL 866 17. 520.74 54 3.317
10. 784 1. 00, §85 VAL 8 21.81
ATOM 1586 04 017 65§YS0 10. 72 6 5o 7 NGLN 867

0
16. 327 -0. T4y 12 52 1600 2. 74,44 ATOM 115%90“209&&% 86{ 1. 1180 b 122 13.153
1.00 2153 aRlOM 1589 &8 Gl 8614 16. 607 525050 .345 524, 49001 2. 18.625 ATOM
1590 CG GLNafdy/ 16149856 0829 324412 1.00522.5993ATGM 45911 (9 64 Ne367
17.837 -0. 136ml5. 638 1c00c22. 5844 ATOM 15925 Ok . G6N 8672748. 82 69.6319 15. 953
1.00 23.51 a#MOM 1433 SE2 c8EN 867 17. 878754158 .455 492. 10:001 2. 55.75ATOM 1594
C GLN 867 181 26994 12187281500 21.85330 2ATOM 159524) GLN0B8GT. 5k8. 650
-3.330 2®. 1870M. 004121, 4 AAKOMS159. 6 N PRE5868.661 448.13 730111923 1. 00
21.04 ATOVRIBO7 TDSPRCE 8682148989 - 3. 553912, 43784, GO- P30, 82.00ATOMI21598 CA
PRO 868 16. 2T® - 41448 21. B8 1830 20. 68¢-SATOM3309 GB.FRO 86® 15.6990 - 5. 545
10. 841 1. 00AD® 9614% ATOMAEB00 888 PRO 868724 246899 4. 1§8%381018@471 90 21.59

ATOM 169% CPERD 86‘82117N617*LA4 @22 9 9504 f7éo 22?07?19 1A o@ (’621#50 868
18. 4 485 FhRa7 84 5769 362
1.00 19.77 & 8§§ 18 1755 7 3o 51 A‘ig ATOVI
1605 CB | LE® 1 49 1. 0
18. 605 -1. 1§ .5 TOM 16 94 0 7 121
1.00 18330 4 LYEE i 15. 59 26 75 (po §
ATOM 1428 CB LYS 847 .558 20.100 1.383 1.oo 74.1
ATOM 1429 CG ©LYS 847 2.498 19.384 13.412 1.00 74.21
ATOM 1430 CD ©LYS 847 2.359 19.953 12.002 1.00 74.15
ATOM 1431 CE LYS 847 3.331 19.313 11.026 1.00 74.04
35 ATOM 1432 Nz LYS 847 3.206 19.907 9.662 1.00 73.48
ATOM 1433 C LYS 847 0.478 22.307 14.842 1.00 74.24
ATOM 1434 O LYS 847 0.203 22.539 16.021 1.00 74.15
ATOM 1435 N ALA 848 -0.311 22.632 13.820 1.00 74.54
ATOM 1436 CA ALA 848 -1.600 23.296 13.981 1.00 74.71
40 ATOM 1437 CB ALA 848 -1.786 24.350 12.885 1.00 74.65
ATOM 1438 C ALA 848 -2.755 22.289 13.948 1.00 74.78
ATOM 1439 O ALA 848 -3.691 22.386 14.746 1.00 75.01
ATOM 1440 N PRO 849 -2.715 21.318 13.016 1.00 74.70
ATOM 1441 CD PRO 849 -1.791 21.178 11.874 1.00 74.87
45 aATOM 1442 CA PRO 849 -3.789 20.320 12.936 1.00 74.53
ATOM 1443 CB PRO 849 -3.627 19.756 11.529 1.00 74.63
ATOM 1444 CG PRO 849 -2.143 19.803 11.336 1.00 74.79
ATOM 1445 C  PRO 849 -3.632 19.250 14.014 1.00 74.18
ATOM 1446 O PRO 849 -2.519 18.800 14.286 1.00 74.25
50 »aTOM 1447 N THR 850 -4.746 18.848 14.621 1.00 73.78
ATOM 1448 CA THR 850 -4.736 17.840 15.682 1.00 73.31
ATOM 1449 CB THR 850 -6.180 17.441 16.067 1.00 73.45
ATOM 1450 OGl THR 850 -6.144 16.387 17.038 1.00 73.57
ATOM 1451 CG2 THR 850 -6.961 16.990 14.832 1.00 73.61
55 aroM 1452 € THR 850 -3.933 16.578 15.329 1.00 72.80
ATOM 1453 O THR 850 -4.467 15.613 14.771 1.00 72.81
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ATOM 1609 C I LE 869 19.641 -2.881 8.665 1.00 18.84 45 ATOM 1610 O | LE 869
20.551 -3.408 8.023 1.00 17.81 ATOM 1611 N ALA 870 19.863 -2.169 9.773
1.0018. 5GVO AT@W1A1612 CA ALA 870 21.221 -1.964 10.280 1.00Pd®USA/196680M 1613
CB ALA 870 21.207. -1.118 11.563 1.00 17.32 ATOM 1614 C ALA 870 21.898
-3.305 10. 340M1. 00549.M2 SER ATEM 1615 G- AN 8F05R3. 1HD4753. 482 7109829 1. 00
19. 55 ATOWMITOB16 IMSARGAS7IER 1. 4916 - 4. 2867310, 981471 005293411 -0OATOMO1617 CA
ARG 871 21.769M - 54845 CBl. 95& 18900 21. 54 6MTOWP 1828 TB ‘ARG B8P 700619 -6. 462
12. 038 1. OCRToM 8J4SATAH 18850 CBSIARG 87F-243 042-882 806 0P7. 30P0170G°23. 32 55
ATOM 1620 CBOMRGE?E 22. 495R - 78959 12.92899. A4- 232 3% APOMv-PB2710-RE ARG 871
22.888 -9. 3131428 1© 005%b. 9851 - 127 RePbY/ ééeﬁo Pt?r/%éoﬂ/ 996"6(540AT0\/| 1622

CZ ARG 871 PzTTgM 20240. %52 13. 833 1. 0012é55§81 Al 65 871 21.202

-9.854 14. 71 1 116 1.00

R R - %? ?%3@%252 o

1.00 21.94 % ﬁoﬁ;gés 8 g By 7 ééé()% E\TOM 1629
: a ﬁé 305

CB GLU 872 20,613

. AZgs A

-7.281 6. 7580)s 00 §5 ¥ 1@ ATOM 1631 Cl3 GhiJ 6204118 44&117 ?%% 5355%8 1. 00
27.28 ATOMER32 (Geb Gl 8¢ 145294 - 7.,76655. 558;0L. 09 28. 18 0oAJEN31633 OE2
GLU 872 18.84m - 614632 & 5@8r 1. 963 27. 834 ATEOM15634 C16414s872,0836HQ5 - 6. 198
7.161 1.00 #&bm22 1A00M 1636r 0 &3 872 231888 56884116, 7742 1.0006241580 15
ATOM 1636 NuvidkU 8731230 14@rr 4. 878 7. 222 .31600 20338 1AM 1636 €A 22EU 873
24.353 -4, 198v6. 77321.00 28c 2585ATOM 1-8380CB BELLB7362457115.00266.2F 6. 674
1. 00 12®B3 AWFOM 14539 @G bEY 8¥3¢ 23. 0511.522 187 .585675610200 190688.0ATOM 1640
CD1 LEU 873ATB. 058:740. &65ABG 63854. 00 22.366 20 6ATTM 154035CDP. 00EEB B3 23. 330
-2.726 4.27”IOM QQL479. 485 AFOM 8542 C LEJ6R73 Z51580134684891 00689 42. 00 19. 03
ATOM 1643 ORI 8I626CH7ORG 4, 886 7. 258.2600 826D 1ATON 1648 K0P 43S 874
25. 264 4 79%M8. o 71 ) i\BG9485€ATov| 16457EA rﬁ| 41874198935 140056’633? 9. 880

1.00 182%4 BEMATOM P6482 CBRE S88%4 25 B83245 731113%317501 bd’ol ATOM
1647 CG H S 23547?15““3“?%9 4956 1° 4064j7 7‘3861 gt 874
26. 460 - 2. 6@5&)\&% Eé 2 ATOM % 40 12.843
1.00 17.53 1% 24. 8 ook sgti
30 aToM 1483 ARG 855 129 8.987 .540 1.00 53.
ATOM 1484 CA ARG 855 1.342 9.528 .946 1. 51.51
ATOM 1485 CB ARG 855 1.337 11.051 15.063 1.00 50.74
ATOM 1486 CG ARG 855 2.404 11.739 14.247 1.00 49.65
ATOM 1487 CD ARG 855 2.238 11.446 12.760 1.00 48.66
35 ATOM 1488 NE ARG 855 3.212 12.183 11.966 1.00 46.95
ATOM 1489 CZ ARG 855 3.327 12.088 10.650 1.00 46.55
ATOM 1490 NH1 ARG 855 2.526 11.280 9.967 1.00 45.80
ATOM 1491 NH2 ARG 855 4.248 12.802 10.020 1.00 46.32
ATOM 1492 C ARG 855 2.580 8.955 15.642 1.00 50.40
40 ATOM 1493 O ARG 855 3.633 8.777 15.026 1.00 50.15
ATOM 1494 N PHE 856 2.448 8.669 16.933 1.00 48.68
ATOM 1495 CA PHE 856 3.554 8.117 17.694 1.00 46.90
ATOM 1496 CB PHE 856 3.327 8.325 19.196 1.00 47.21
ATOM 1497 CG PHE 856 4.461 7.836 20.058 1.00 47.24
45 ATOM 1498 CDl1 PHE 856 5.710 8.448 20.004 1.00 47.28
ATOM 1499 CD2 PHE 856 4.278 6.766 20.930 1.00 47.12
ATOM 1500 CEl PHE 856 6.761 8.000 20.811 1.00 47.48
ATOM 1501 CE2 PHE 856 5.324  6.312 21.743 1.00 47.30
ATOM 1502 CZ PHE 856 6.566 6.929 21.684 1.00 47.08
50 ATOM 1503 C PHE 856 3.705 6.633 17.393 1.00 45.50
ATOM 1504 O PHE 856 4.825 6.122 17.331 1.00 45.41
ATOM 1505 N TYR 857 2.584 5.940 17.196 1.00 43.60
ATOM 1506 CA TYR 857 2.643  4.511 16.910 1.00 41.70
ATOM 1507 CB TYR 857 1.249 3.880 16.893 1.00 42.01
" B5 aroM 1508 CG TYR 857 1.271 2.393 16.574 1.00 42.12
ATOM 1509 CD1 TYR 857 1.713  1.462 17.512 1.00 42.35
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30 ATOM 1651 NE2 H'S 874 25.894 -1.667 12.685 1.00 17.13 ATOM 1652 C H' S
874 26.879 -6.396 9.482 1.00 18.68 ATOM 1653 0 HI'S 874 28.084 -6.611 9. 418
1.00 18. 990 02MEM 1654 N GLN 875 25.971 -7.313 9.202 1.00 gOT/US01/WFBM 1655
CA GLN 875 26.374 -8.654 8.810 1.00 20.22 35 ATOM 1656 CB GLN 875 25. 141
-9.518 8.5870M 00520. 381 WROM8EE57 CG GLNB7507904417.296. 9880825692 1. 00
21.65 ATOM@658 180 QORZ SR 2685765 - 11048 9. 74231, D0 329. 8000 APORY 1659 OE1
GLN 875 27238% - 131565E9 THR5 1850 22. 38 -2ANTOM 1860 MEZOGLN- 8952258408

-11. 787102786 118663 2£2%867 %0 A8|5é5|v| 16611643ciN 8712715346 _d .809* 275836 1. 00
20.68 ATOUPH62 161%;_IQH87%Y 1 -9.185 176475 %10015262%4 1. Aﬁ‘“d\% %63 N PHE
876 26.728 T9M904L5 527 1“6*0 5733 AT 8 3-37 778

5.257 1.00 72158 1 HE 8762 §5633 .76 45
ATCM 1666 ﬁ 6 3.099 PHE 876
27. 981 10 12 TOM 1 6@%;02 ‘084 1.876
1.00 24 876 28. 658,44 6 7725 ATOM 1670
CE2 PHE 87 216 5G]g} 78958 1.00 25:53 5 T ‘476 28.684
-5.305 0. 91,@0);} 1672 C PHE, 876 38865821 50104 50404 ¢b. 00 21.53

ATOM 1673 QurBHE &%632%E38§LN7 4.91% 3390 21591 1 AEM 1664 i THR 877
28.806155. A3m6. 06341.8H0 2y 43g5ATOM 16753LA THR18773.3000683 0053220 6. 249
1.00 22.00 #oMATA23676 CBLTHRS77 29. 82449 3. 88%b17. 04412. 00 080384 ATOM
1677 C&X THROR77 1326108 - BeW79850 227 1.500715. 0330 128. 800 02/000&L %5
PCT/ USOL/ 19668 AFOWM 1878L10GL T44R 877 288924 ©37€06215.5286 1L.00032L5300 ATOM
1679 C THRBP¥ 3115088 GE5. 0Tl 68987 1.03.295878.MIOML4680 OL.THIRRBER 32. 265
-6. 02528, 664TON, 00L522. 926 PHOM 3581 N PHE4878 303@4813 398341.020984 70. 00 22. 33
5 ATOM 1682ATOR PHEB387831LEES 852 694 8.67276 1.1006883. 06 29ATGVIO06%3 8B PHE 878
30. 867 -8. 3FPM9. §9G11. GG DBU 3385ATOM 16841TCG PHESE 782210666 0093583 10. 495
1. oo 21 73 ATR*I-"O\/HP@% CDIVBHE 878 32. 782743, 25480161 8807 0b 091338 ATOM
331(9/ %083 8590. 241 8186’6 2%:4% 18¢ m? 1@@73%@? PHE 878

33 538 10 1 ATO\/I7I 2§ ) El 77 930- . 889
10. 771 1. 0 HE 87 18 21. 09
ATOM 1690 7. 77 ‘PHE 878
33. 307 -8. 9 81 ATOM I Ng/ %g : 3 7.160
1. 00 24070 ATOM 1539 THR 860 8.162 3. 083 .764 1 oo 29.10
ATOM 1540 o THR 860 9.114 2.329 .926 1.00 28.88
ATOM 1541 N LYS 861 7.191  2.839 14.893 1.00 28.36
ATOM 1542 CA TILYS 861 7.202 1.659 14.039 1.00 27.61
ATOM 1543 CB LYS 861 5.855 1.517 13.334 1.00 28.44
35 aATOM 1544 CG LYS 861 . 5.025 0.365 13.819 1.00 29.58
ATOM 1545 CD LYS 861 5.650 -0.948 13.420 1.00 30.16
ATOM 1546 CE LYS 861 4.869 =-2.106 13.998 1.00 30.39
ATOM 1547 NZ LYS 861 5.567 =3.402 13.771 1.00 31.31
ATOM 1548 C LYS 861 8.291 1.885 12.991 1.00 26.55
40 ~aToM 1549 O LYS 861 9.097 1.002 12.680 1.00 26.06
ATOM 1550 N LEU 862 8.300 3.088 12.439 1.00 25.35
ATOM 1551 CA LEU 862 9.288  3.421 11.439 1.00 24.93
ATOM 1552 CB LEU 862 9.030 4.818 10.891 1.00 24.31
ATOM 1553 CG LEU 862 10.060 5.242 9.855 1.00 24.36
45 ATOM 1554 D1 LEU 862 9.948  4.337 8.645 1.00 23.62
ATOM 1555 CD2 LEU 862 9.846 6.687 9.484 1.00 23.25
ATOM 1556 C LEU 862 10.692 3.332 12.038 1.00 24.54
ATOM 1557 O LEU 862 11.581 2.748 11.433 1.00 24.21
ATOM 1558 N LEU 863 10.894 3,901 13.227 1.00 24.64
50 aATOM 1559 CA LEU 863 12.216  3.843 13.868 1.00 24.87
ATOM 1560 CB LEU 863 12.216 4.613 15.188 1.00 24.73
ATOM 1561 CG LEU 863 12.307 6.129 15.049 1.00 25.00
ATOM 1562 CDl LEU 863 12.356 6.762 16.428 1.00 24.84
ATOM 1563 CD2 LEU 863 13.554  6.483 14.240 1.00 25.12
55 aATOM 1564 C LEU 863 12.689 2,402 14.105 1.00 24.37
ATOM 1565 O LEU 863 13.837 2.068 13.826 1.00 24.46
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ATOM 1693 CA ASP 879 31.545 -10.540 6.203 1.00 25.62 ATOM 1694 CB ASP 879
30.318 -11.110 5.483 1.00 26.61 ATOM 1695 CG ASP 879 29.466 -12.011 6. 373
1. 00 28. 360 0XIGM 1696 OD1 ASP 879 29.869 -12.286 7.532 1.POT/R9011®6&0 ATOM
1697 OD2 ASP 879 28.388 -12.446 5.903 1.00 28.52 ATOM 1698 C ASP 879

32. 485 -9. §FPM5, 1686100 BB, 71864ATOM 169910 ABP49791832346..0002586 4. 743
1. 00 25. 95 ATAYOMLEPD0 QN LAY 8886432, 22412- 896900 4L525014.860 2508324-AF0OM 1701
CA LEU 880 AF9M0503 568, (788 APE7408%K 00 25-114195-ATEM 1702368 1L.BU 80332, 420
-6. 706 g 2899 00592, 4§ ISEOM 85403 CG YOE67 B800 391 746-858970 09, 35921, 00

24. 36 TG\%TP¥041éEﬂ 9Bl &80 3%64263 618990 0. 64711 b 334, 31400A2rfa@|01705 CcD2
LEU 880 32.%48 415869 OP2755F 1 R 23. 43 9 M‘bvr U6 CL1EO880 9842%44 - 7 800
4.174 1.00 %87 A'FC]\/IZiS?PO? °4 EU 88]6‘ 51 915321 499381 09 %)‘b2

ATOM 1708 - 4 5. 4 - 8 AT 117(§§ EU 881
35. 984 (7. . gATOM - 88 % 7.459
24
1

1.00 28913 37. 1 552° ATOM
1712 CDL L 676 §k5 5 881
36,828 -6, %Ms» 71?5@81 00 &07863”0\/' 117131@5§ 551, 56250 4%, o
1.00 27.40 pAKOM k435 O LEM 88dc38. 030484984151 4 408" d.4Q 27 06123 AFOM 1716 N
| LE 882536. Abh - 9.5466 16. 5, 1. HEs 28. 64144@31”06/' debl 11 LCA7BLE §82;8175187

-10. 694 6. 6460wml. 03s30.d9 vAATOMbde’18 CB 5l .hbs 883.3% 358 78%1. 898 71 K41 1. 00
29.99 ATOMTbA1Y G2 IdeE 882 386279 - 13.082 72408 1103430. 500 AT@M 1720 CGL
| LE 882 35.5&4 - 1158420cA. 481 1300 29. 82 .60V 131 CDLibLE 8822864488 .
-10. 926 9. 58oM]. (k6828. &2 WA ATEM 1722 C.BhE 8823137. ¥B484111 . p43156.4270 1. 00
31.79 28TOMMTOF23 1FSELE 882R138. 848 - 11.73E5%. 202236 001 3B860L.0ATOM8L724 N LYS
883 36. 997 ATY. 88684, 1®2 YAIPO 88 37 ATONPA728-TR LYE B83 BVO486.0611. 298
2.873 1. 00 BWMO8 13RTOWF 178%N CB8¢YS 883L16B6224730-14% 208- 2225U4. 0D, 8D-735. 22 50
ATOM 1727 CEHIYS B88 35 08" - 196?].22 2 :67767§. 06- 3% 393-18P0OM -PP281 3D LYS 883

34. 263 513 428 2. JAF@Q 1CPooG@5 6‘?67 97 CE-2 884 5@@ 011590 331508 3. 387
1.00 3% 82@ 2. 49 59ATOM 1731
C LYS 883 g oo 361 § @ 1\(%08 5517 951
-10. 409 O. 33 N 8 92 1 00
38.01 -129 02 us 1966517 A 0 -7.781
1. 535 BPO §1%M9 1595 O GLN 867 18.650 330 187 1.00 21.44
ATOM 1596 N PRO 868 16.448 —3.733 .923 1.00 21.04
ATOM 1597 CD PRO 868 14.989 -3.550 12.037 1.00 21.82
ATOM 1598 CA PRO 868 16.770 -4.948 11.175 1.00 20.68
ATOM 1599 CB PRO 868 15.390 -5.545 10.841 1.00 20.96
35 ATOM 1600 CG PRO 868 14.468 -4.383 10.884 1.00 21.59
ATOM 1601 C PRO 868 17.617 -4.622  9.950 1.00 20.19
ATOM 1602 O PRO 868 18.479 -5.403 9.551 1.00 20.47
ATOM 1603 N ILE 869 17.383 -3.455 9.362 1.00 19.77
ATOM 1604 CA ILE 869 18.175 -3.037 8.216 1.00 18.93
40 ATOM 1605 CB ILE 869 17.656 -1.698 7.649 1.00 18.67
ATOM 1606 CG2 ILE 869 18.605 -1.185 6.545 1.00 18.45
ATOM 1607 CGl ILE 869 16.235 -1.890 7.121 1.00 18.20
ATOM 1608 CDl1 ILE 869 15.597 -0.642 6.543 1.00 17.92
ATOM 1609 C ILE 869 19.641 -2.881 8.665 1.00 18.84
45 AToM 1610 O ILE 869 20.551 -3.408 8.023 1.00 17.81
ATOM 1611 N ALA 870 19.863 -2.169 9.773 1.00 18.50
ATOM 1612 CA ALA 870 21.221 -1.964 10.280 1.00 19.01
ATOM 1613 CB ALA 870 21.207. -1.118 11.563 1.00 17.32
ATOM 1614 C ALA 870 21.898 -3.305 10.541 1.00 19.42
50 ATOM 1615 O ALA 870 23.104 -3.452 10.329 1.00 19.55
ATOM 1616 N ARG 871 21.116 -4.286 10.981 1.00 20.41
ATOM 1617 CA ARG 871 21.654 =-5.615 11.274 1.00 21.54
ATOM 1618 CB ARG 871 20.619 -6.462 12.038 1.00 21.89
ATOM 1619 CG ARG 871 21.042 -7.895 12.307 1.00 23.32
55 ATOM 1620 CcD ARG 871 22.427 =7.959 12.926 1.00 25.37
ATOM 1621 NE ARG 871 22.888 -9.331 13.146 1.00 26.95
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ATOM 1735 CB SER 884 37.908 -6.480 2.331 1.00 39.82 ATOM 1736 OG SER 884
38.779 -6.500 3.445 1.00 40.42 ATOM 1737 C SER 884 39.421 -7.946 0.991
1.00 41. 460 82/006CM 1738 O SER 884 39.857 -7.222 0.100 1. 00re€/U8&/194680M 1739
N H S 885 40.129 -8.916 1.552 1.00 43.33_ ATOM 1740 CA HI' S 885 41.485

-9.216 1. 148% oqe § $F oM §H41 CB?I% 9%8%04%05()7é3 %G, 27 4%22068 1. 00
46.21 AT 42 H|§;8 418975 _9. 5 064467”51110(9 %ﬁcgrg 1743 CD2
H S 885 42 -91 “45% 1. 00 47. 9 f s . 765 - 9. 800
4.193 1. 17 CEl.H S 885 40,97 ﬁ {780
ATOM 17 ﬁ 422 -§/326 5. ._ 962 HI S 885
41. 482 9 i 0. 1CA00G . 02,25 ATOY 8 42, 8élo 1.145
1.00 46.12 ﬁ)'[;ld\/l 149 N Mely 88§7é10 650, 95 54 517 00 2ATOM 1750
CA MET 886 Afnb42]eshl. @7 7crd. 856, 1. 00 f‘97363 ATQM 17@175(35 & 40. 210
-12. 8610 1. £k 1. 1480 ATOMA752 Clp W 886,49. 2975181316&627 228934 1. 00
49.75 20 ATEMMl 758350 WHTCE86 892580 -152376 127674 .90 51.@b25 AKOM 1754

CE MET 886 BioM30916335.deb6cr2. 9502 1. 00 £0.899 -ATEM 17550 I\/EI'O()836, 39. 533
-10.762 -2. BdM 1. 0B447c 47cLATOM 4756 02 3\VIB05886G. 3% 399. 1ehl. 24 238,266 1.00
47.36 ATOWMIES7 N3IWALO 88ZLBS. 824 - 9. 748 888. 441941 00647423312 ATQM 1758 CA
VAL 887187. BBM - 916569 N 3. 350 1800 46. 983.1ATOM417E59 CB.AsAL 881 36.:%#51 -9. 054
-2.723 1. 00ATR 00L63ATCM 1FB0 CE13 VAL 887.335. 425198, 867773, 799 1900 47. 21
ATOM 1761 CEIOWALIGS7 6. 189 - 803356 -24.003 1200747. §6674 ATAM 19688 C VAL
887 38.271 270021639 7G® 1EPQ 46399 302NPOM 1726380 VALEEB713W 5530 7. 017
-4.511 1. 00PE®! 751648TCRI11 7BY NBBER 888233@.5:-3.35‘0-?552795-@3‘.5283-010. 80- U6. 66
ATOM 1 CAT%'ER B@é 4%020é§U 58882 -3, %3317'339 %6 354- Wﬁovrll%e%ﬁ SER 888

40.275 -5.93 éE% 63 ATOM 217 8§869 64% 19.-G42 -5.542
1. 00 45, 75 76% 39. 1 7‘61550% %o 04361 250 ATOM
1769 0 SER § 38 1 Or ? 38. 876
- 4. 666 od. 9 88 1. 00
46. 35 ATovM.ggz 36 °20 f@o 1773
CGL VAL 889,35 952 648 3%;}41 oo 26..13 Tg}g 17_&48 1889 35. 986

-4.742 -1.9250M. 0@64496 Q@l H@@’O\/I8ﬂ75 C YAl;08892 338,864 > 843854 o124 1. 00
46. 74 ATOVRIAT6 0656ALciB89189. 238 - 3. 490, 685750 . 1080 146285 1 AWy 1477 N ASP
890 39.307 atob5416M. 382 1100 46298 452 ABEOM 174786 TA1ASEE890. @91834 - 0. 804

0.640 1.00 47oM8 1652 C HIS 874 26.879 -6.396  9.482 1.00 18.68
ATOM 1653 O HIS 874 28.084 -6.611 9.418 1.00 18.92

ATOM 1654 N GLN 875 25,971 -7.313  9.202 1.00 19.13

ATOM 1655 CA GLN 875 26.374 -8.654 8.810 1.00 20.22

35 ATOM 1656 CB GLN 875 ©25.141 -9.518 8.582 1.00 20.38
ATOM 1657 CG GLN 875 25.441 -10.988 8.502 1.00 21.65

ATOM 1658 CD GLN 875 26.165 -11.480 9.742 1.00 21.80

ATOM 1659 OEl GLN 875 27.387 -11.562  9.765 1.00 22.35

ATOM 1660 NE2 GLN 875 25.408 -11.787 10.786 1.00 21.86

40 »AaTOM 1661 C GLN 875 27.226 -8.609 7.536 1.00 20.68
ATOM 1662 O GLN 875 28.321 -9.185 7.475 1.00 20.84

ATOM 1663 N PHE 876 26.728 -7.904  6.527 1.00 21.33

ATOM 1664 CA PHE 876 27.432 -7.778 5.257 1.00 21.58

ATOM 1665 CB PHE 876 26.563 -7.003 4.258 1.00 22.76

45 ATOM 1666 CG PHE 876 27.324 -6.426  3.099 1.00 23.48
ATOM 1667 CDl1 PHE 876 27.981 -5.211 3.220 1.00 24.12

ATOM 1668 CD2 PHE 876 27.354 -7.084 1.876 1.00 24.70

ATOM 1669 CEl1 PHE 876 28.658 -4.646 2.139 1.00 25.07

ATOM 1670 CE2 PHE 876 28.028 -6.535 0.780. 1.00 25.33

50 ATOM 1671 CZ PHE 876 28.684 -5.305 0.913 1.00 25.56
ATOM 1672 C PHE 876 28.782 -7.104 5.404 1.00 21.53

ATOM 1673 O PHE 876 29.788 -7.616 4.917 1.00 21.91

ATOM 1674 N THR 877 28.806 =-5.952  6.063 1.00 21.43

ATOM 1675 CA THR 877 30.063 =-5.220 6.249 1.00 22.00

55 aATOM 1676 CB THR 877 29.824 -3.884 7.014 1.00 20.78
ATOM 1677 CG2 THR 877 31.108 =-3.079 7.227 1.00 15.00
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ATOM 1779 CB ASP 890 40.261 0.589 0.145 1.00 48.23 ATOM 1780 CG ASP 890
40.782 0.586 -1.275 1.00 49.20 ATOM 1781 OD1 ASP 890 41.642 -0.261 -1.600
1. 00 50. 3¥0 02TWGM 1782 OD2 ASP 890 40.339 1.452 -2.065 1. 0PCHOSGR196G ATOM
1783 C ASP 890 38.946 -0.595 1,863 1.00 46.72 ATOM 1784 0 ASP 890 37.725
-0.488 1. 748% 0d°48. €5 Hfom 1785 N FﬁﬂE%‘él'é P&ag € (788341 éJOo%%Of 00 46.21
ATOM 1786 O|¥HE 1849 43 s"é%f* 08"2”84 4. 274998 0o° %7179 GA?TBGM 187 b@ PHE 891

38. 739 -1 1. o 9 % AT ¥ 891°%37. 4P 2 %360 5. 003
1.00 43. 9 7 %3 85%. 1 23 1;.0 -0 32 539% -130 WO
02/ 0061 o 6 891" 3. 300 1 7 1:‘305 1. 00

43. 28 AT 1 032 4062 11. 00" 3. 03 0 ATOMZ1792 CE2
PHE 891 35. - 7 42 873 ) 7§ 8913 2 -3.557
4,750 1.00 %99 T E 891549, BA7 (0. 764, 5. 128 :%0 €231 ATOM
1795 0 RHE &) 40 158555 37@ 1. 0054654970 PRO 892 .39. 056

&M 1{36N %

1.945 5. ZSSH&MOOIQQBS%EZAMQM CD 95008924378&¥918'ﬁﬁ9 $. 06641 1,00 47.03
ATOM 1798 CirdrRO 823 38, 808k 2. @7@3 5.98%.1800.147686 10. £POM 106991 (B PRO 892
38. 777 4. 108t 126600. 00 4%ub5 sAFOM 18800685 PROE92 3810021 20981, #. 856 1. 00
47.27 ATOWIB01 RBPRD 892uK0. 372 2. 4243.3033Zslefd 48.5% AlOVkisN2 0 PRO
892 39.H59 AT®H0 769294 1. A6 48558 ATCOM.1863 M. &1 893%16bl. 470 2¢804 7. 737
1. 00 49. 95 ATOMATOMOIBS0dA CASELUs893 42. §16942.-33058 98%. 403001 50. 96. 62ATOM 1805
CB GLU 893 ABNM 78169419278 9ASH9 3790 51.3B031ATAM.1806 638G UL 8932441243 2. 521
10. 314 1. 00ATR! 18L69ATCH 1867 CB7ELU 892°0.446688.1114569378331100008 5%, 98 ATOM
1808 GLAF®D3 U96850P10A9A5 67823 1. 0D 85398285 ATOM3E30D- (E29 AU 893
45. 874 4P 99BT® 464597, 0PPHASR3 SATOM 1820368 GU3- 898 4%.9%8 2. We7284% 177 1. 00
50.91 ATOMMI®4 1 b69@Lu389§Sal (96% 1. 23% fé583@ 9300 51198 1APokRP1812 N MET
894 40. 415 37968 }fc?. 45% 1288 26 AT%B'M 813 O VETA 80 39: We8°PA18

94

. . 2 ¥ 150
ot o | e %%30%g348%6 LI s o
7 0

39.094 7 41 TOM 1 ﬁ 94 4 733 ; 63611 783
1.00 54.74 LAMOM ﬁ,ﬁ Usgzi 8. 278,495 SATOM 1819
0 MET 894 3ZT<§417 276%6%&22 1287 Jee@ 50. 43 48AT O\ﬂ %59?0 'N ?vﬁ-T §905> §§ 43307 2.204
10.068 1. 00n48: 441706 ¢ 1LEU 880 34.494 =~7.800 4.174 1.00 24.87
30 atoM 1707 © LEU 880 35.414 ~7.954 3.384 1.00 24.35
ATOM 1708 N LEU 881 34.672 =-7.424 5.433 1.00 25.68
ATOM 1709 CA LEU 881 35.984 ~7.151 6.010 1.00 26.42
ATOM 1710 CB LEU 881 35.823 -6.684 7.459 1.00 26.13
ATOM 1711 CG LEU 881 37.124 -6.552 8.247 1.00 25.98
35 aroMm 1712 cCDl LEU 881 37.921 =~5.392 7.676 1.00 25.56
ATOM 1713 CD2 LEU 881 36.828 -6.335 9.726 1.00 26.07
ATOM 1714 C LEU 881 36.905 -8.358 5.988 1.00 27.40
ATOM 1715 O LEU 881 38.030 -8.284 5.498 1.00 27.41
ATOM 1716 N ILE 882 36.416 =-9.466 6.532 1.00 28.64
40 aTOoM 1717 CA ILE 882 37.187 -10.694 6.610 1.00 30.19
ATOM 1718 CB ILE 882 36.353 -11.858 7.171 1.00 29.99
ATOM 1719 CG2 ILE 882 37.279 -13.022  7.499 1.00 30.50
ATOM 1720 CGl1 ILE 882 35.594 -11.420 8.431 1.00 29.82
ATOM 1721 CD1 ILE 882 36.488 -10.926 9.537 1.00 28.87
45 atoM 1722 C ILE 882 37.734 -11.143 5.270 1.00 31.79
ATOM 1723 © ILE 882 38.813 -11.731 5.212 1.00 32.60
ATOM 1724 N LYS 883 36.997 -10.886  4.192 1.00 33.37
ATOM 1725 CA LYS 883 37.456 -11.298 2.873 1.00 35.08
ATOM 1726 CB LYS 883 36.473 -12.298  2.254 1.00 35.22
50 aroM 1727 CG LYS 883 35.030 -12.122 2.676 1.00 35.39
ATOM 1728 CD LYS 883 34.263 -13.428 2.488 1.00 35.67
ATOM 1729 CE LYS 883 33.018 -13.508 3.387 1.00 35.63
ATOM 1730 NZ LYS 883 33.347 -13.507 4.849 1.00 34.49
ATOM 1731 C LYS 883 37.729 -10.165 1.901 1.00 36.23
65 aAToM 1732 O LYS 883 37.951 -10.409 0.720 1.00 36.16
ATOM 1733 N SER 884 37.735 =-8.929 2.394 1.00 38.01
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ATOM 1821 CA MET 895 36.885 1.351 9.682 1.00 48.35 ATOM 1822 CB MET 895
36.715 1.388 8.155 1.00 49.15 ATOM 1823 CG MET 895 35.410 0.824 7.630 1.00
49. 68 35WOGM@GE24 SD MET 895 34.001 1.826 8.121 1.00 51.RGT/UANONsE825 CE
MET 895 34.136 3.188 6. 979 1 00 50.63 ATOM 1826 C MET 895 37. 094 0. 089
10. 152 1. 00PUAY. 8Z2A73ATGH 0%RET 895°%3813367- ?83597 105975 86. 59

Of

ATOM 1828 NAMA 81£3§5380313§ER0 ‘?ﬁé 9.63% - fo 10%2 ALA 896
38. 442 -2. 118"0 %o ATOM 1?3 : L 22,563 9. 247
1.00 43.37 O\/I]J7 %1 89 038. 601223241 4810 O6 OM 1832
0 ALA 895 00 42.4 AT_ il 33 1 74 872
-1.243 12. % 1834 897, 39. 058+ 6,13640 1.00
39.88 AT 398 81400120 09 4l %1 S ATDN1836 CG
GLU 897 40. -ol 6&,5(;2@ 8 412 ATON1837 CH d3U 89 41,2268 0. 849
5. 491 fo 00, b, 90, ATCRLARSS ke GLU 63 A7, 6500 918" 420 61001 AL, 85 50

ATOM 1839 OovGLU B7 @i 623 1.8832 16. 468 cd. 0B 420 214 AROM 163407 G1GLU 897
37.685 - 1. 38fhwld. 3L3 1eHO n38. 6885 ATOM 484470 -GL Wi 897 53726346, 00243%0 14. 944
1. 00 38. 45 a®FOM 1842 N4 luEs898386. 88942 3833991424595160 36008%9s.5TOM 1843
CA | LE 898 3fnb5581740. 308 14s74%st. 00 351.29255 9ATEM 184491CB11dcE4898 34. 799
0.981 1%5 3667de 001 R3. 18 ATOM B845 CGR41.1:B5898.3380459.149003.d64663 1. 00
34.79 -1312T0 02/0061¥ PETFUSEBEA1966540 AFOMID8489 CRD.54°F 898 35. 814 2. 212
14. 782 1. 00ABH. 43175ATOMA 1847 CDBB6| LE 898 534. 990337555 . 4% 378001 4004 34, 84
ATOM 1848 CATQE SUBI34CH2@ET]. $B8 14. 30F.210001238692 -1A9€M 1840 48-40E 898
33. 926 @ 0BZOM 5. B2 1CO0 MB3. 9885 ATOMAEH0 N3I-EE689G- 3% 9120Q $9951 13. 064
1. 00 3223 ATOMOM 1HS1 €A MEE 89§634. 1739580108 -336566-970013% 2%- 35ATOM 1852
CB | LE 899 é?PM48517534 46% ﬂfT09998f oo 367 §§9 APoltq9853- %i% FL‘E’ §999,9/33. 746

-4.653 10. 66% Bt °E 89932, 0go. 1 1.00
30.03 10 AT 1O| L 99 "as1 7 1_ 1856 C
|LE 8999 544 20, 585 SKfovcr 9 6 -5.007
13. 934 1 N R 900 2809 & 17 1 165 28. 34
ATOM 1859 Cﬁ*r G? - 9.g346 14. §’9742% 0 240 5531599” 01§§0 B SER

900 37.767 A@@M1—24171é’1 7&dr JVAQO 2786 ATEMI1386 56 SER. 999 380539.15. 030
14.182 1. 00228 1817e‘éT0M 1862 C ¢3ER 9003867072-7.909403157511.40 Q. 86. 83

30 aroM 1763 VAL 887 37.553 =-7.017 =-4.511 1.00 46.75
ATOM 1764 N SER 888 39.435 -7.279 -3.283 1.00 46.66
ATOM 1765 CA SER 888 40.008 -5.982 =-3.617 1.00 46.35
ATOM 1766 CB SER 888 40.275 -5.926 -=5.123 1.00 46.40
ATOM 1767 OG SER 888 41.043 -7.042 -5.542 1.00 45.75
35 »aATOM 1768 C SER 888 39.180 ~4.765 -3.200 1.00 46.54
ATOM 1769 O SER 888 38.840 -3.922 -4.038 1.00 46.44
ATOM 1770 N VAL 889 38.876 =-4.666 =-1.907 1.00 46.50
ATOM 1771 CA VAL 889 38.104 -3.546 -1.375 1.00 46.35
ATOM 1772 CB VAL 889 36.750 -4.024 -0.836 1.00 46.08
40 aATOM 1773 CGl VAL 889 35.952 -2.849 -0.321 1.00 46.13
ATOM 1774 CG2 VAL 889 35.986 -4.742 -1.925 1.00 46.06
ATOM 1775 C VAL 889 38.864 -2.854 -0.243 1.00 46.74
ATOM 1776 O VAL 889 39.218 -3.490 0.751 1.00 46.95
ATOM 1777 N ASP 890 39,117 -1.554 -0.391 1.00 46.98
45 aToM 1778 CA ASP 890 39.834 -0.804 0.640 1.00 47.18
ATOM 1779 CB ASP 890 40.261 0.589 0.145 1.00 48.23
ATOM 1780 CG ASP 890 40.782 0.586 -1.275 1.00 49.20
ATOM 1781 OD1 ASP 890 41.642 -0.261 -1.600 1.00 50.24
ATOM 1782 OD2 ASP 890 40.339 1.452 =-2.065 1.00 49.63
50 aroM 1783 C ASP 890 38.946 -0.595 1.863 1.00 46.72
ATOM 1784 O ASP 890 37.725 =-0.488 1.748 1.00 46.63
ATOM 1785 N PHE 891 39.568 -0.534 3.033 1.00 46.21
ATOM 1786 CA PHE 8§91 38.850 -0.284 4.274 1.00 45.79
ATOM 1787 CB PHE 891 38.739 -1.551 5.129 1.00 44.93
55 aroM 1788 CG PHE 891 37.417 -2.260 5.003 1.00 43.95
ATOM 1789 CD1 PHE 891 37.284 -3.385 4.192 1.00 43.65
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ATOM 1863 0 SER 900 35.911 -7.016 16.108 1.00 26.70 ATOM 1864 N VAL 901
36.066 -4.761 16.122 1.00 25.47 20 ATOM 1865 CA VAL 901 35.914 -4.669
17.565 1000260636 ATOM 1866 CB VAL 901 36.810 -3.539 18.2GPUS0I0O4. 53
ATOM 1867 CGL VAL 901 36.613 -3.401 19.635 1.00 24.63 ATOM 1868 C& VAL
901 38.261AT3M838737. 28 RHH)Q . 17 APRAA86Y- OSVALS FG3 34 04848.24 457

18. 052 1. 0@T9%, 82795 AFONMPHEB7080 VAL F0108%, 0%693%5, 1670648.1998 43.-8 23. 59
ATOM 1871 NTEEN 90322 3FEZSHHE 3 &5 17. £3401 002283725 5-APOM U89 24%CATGLN 902
32.396 -3. 268M17 1§§% onon?% 1@)91 ATOM>£87%2 CB36N 902 739. 1280-42-771 17. 652
1.00 23543 2TRFOV18Y EiEN 9 33 023@ 667 858" 71%4 46% 01?8001 28 %3%0 ATOM

1875 CD G_réi*T%z §i9 zP OF¥9g § 19 Y 960 1 o 5. 1 SSATOM 3876 902
32.836 0. 1025? 0 825 ATOM E22 90? 3:? 35 0 20. 463
1.00 26.55 hf‘ouvl 902 1. 285, 62 1 '8 TOM 1879
0 GLN 1 00 222%%° \ 1. 409
24260 5. OI\@ 81 8v :’%’ ‘083 1.00
21.01 AT §82 308 - 4%32 6 1 o 00ATOM,1883 CGL

VAL 903 29.8% % 1 2 1580 O\/Illg 093299\4AL1 993,20625
-3.572 13. %%Ml 01%0%9 1616 éﬂu AT@M 1885 4@ \1% 903330. 118,376. 4% 15.5894 1. 00
20. 85 1ATOMTL886 3oYALc29031.28. 862 - 6. 788085. 710390 00s 1657491 . oBTEM 887 N PRO
904 31.172 zmém18216b5. 925 &1.®0 243 30 AEOWMy4888.CR PRO 904 820634, 506. 943

15. 734 1. 0amf. 97180ATCM 1889 CAoPRO 904 .30394%.581 545. 6. 42001500821. 34 45
ATOM 1890 CROMRO 904 3@ 3660 - 98414 16.4H48s4. 00. 24 999. 98EOM 18913.08 PRO 904
33.120 -8.38%M15.5D2 10K10GRU. 6593 ATOM 438930 C PROLD049 3HR3175.008568% 17. 750
1. 00 22005 ATAROM 18893 CEZPRW 904929. 548:5.97600 018907791400 R20764.48TOM 1894
N LYS 905 334 1820508 181%24833 00 214169080 ATEZHM 1895L7CA 1S 595129, 512
-7.464 19. 7AFPM  0P122. 95 CSATOVBIB96 CBU-986905-2%2 828-8%. 18P02bL HB7 1. 00
22.91 ATOMT®O7 WEE2LYS oYET 318986 -6.4P7G121. £P4868  GO- 43, 84-00ATENI®1898 CD
LYS 905 31. %8 41835 S5 HET 188 24, 82P-*ATOMS18Y50 EE 5L6gs 190‘@ 89-%¥92 -4.710

i%d(/l?)?goio Bl 6 51‘%*% AE %§008§ &;(34 ﬁggof%w l§ 3°1-%Yo 25. 72
LA A A

(i

2 ATOM
tAJ LE 906 26. 286

2 W0 q§617
i1
-6. 873 . 903l Obe MET 894

.617 .069 1.00 50.13
ATOM 1820 N MET 895 .007 2.204 1.00 49.44
ATOM 1821 CA MET 895 36.885  1.351 9.682 1.00 48.35
ATOM 1822 CB MET 895 36.715 1.388 8.155 1.00 49.15
ATOM 1823 CG MET 895 35.410 0.824 7.630 1.00 49.68
35 aATOM 1824 SD MET 895 34.001 1.826 8.121 1.00 51.13
ATOM 1825 CE MET 895 34.136 3.188 6.979 1.00 50.63
ATOM 1826 C MET 895 37.094 -0.089 10.152 1.00 46.87
ATOM 1827 O MET 895 36.336 =-0.597 10.975 1.00 46.59
ATOM 1828 N ALA 896 38.136 =-0.729  9.634 1.00 45.22
40 aATOM 1829 CA ALA 896 38.442 -2.113 9.977 1.00 43.83
ATOM 1830 CB ALA 896 39.706 =-2.563  9.247 1.00 43.37
ATOM 1831 C ALA 896 38.601 -2.324 11.481 1.00 42.67
ATOM 1832 O ALA 896 38.473 -3.440 11.976 1.00 42.42
ATOM 1833 N GLU 897 38.872 -1.243 12.200 1.00 41.32
45 ATOM 1834 CA GLU 897 39.058 -1.306 13.640 1.00 39.88
ATOM 1835 CB GLU 897 39.828 -0.058 14.101 1.00 40.74
ATOM 1836 CG GLU 897 40.690 -0.236 15.353 1.00 41.25
ATOM 1837 CD GLU 897 41.768  0.849 15.491 1.00 41.90
ATOM 1838 OEl GLU 897 42.665 0.918 14.619 1.00 41.86
50 aATOM 1839 OE2 GLU 897 41.723  1.632 16.468 1.00 42.21
ATOM 1840 C GLU 897 37.685 -1.390 14.313 1.00 38.68
ATOM 1841 O GLU 897 37.346 -2.397 14.944 1.00 38.45
ATOM 1842 N ILE 898 36.889 -0.339 14.159 1.00 36.89
ATOM 1843 CA ILE 898 35.558 -0.308 14.745 1.00 35.29
55 ATOM 1844 CB ILE 898 34.799  0.981 14.366 1.00 35.18 °
ATOM 1845 CG2 ILE 898 33.459 1.003 15.063 1.00 34.79
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ATOM 1905 CB | LE 906 26.078 -5.742 16.827 1.00 21.27 5 ATOM 1906 C® | LE
906 24.655 -5.766 16.313 1.00 20.46 ATOM 1907 CGL | LE 906 26.442 -4.380
17. 434 1W00020660 ATOM 1908 CD1 | LE 906 26.272 -3.193 16P6LUSA/O66521. 16
ATOM 1909 C | LE 906 25.865 -8.226 17.331 1.00 21.33 ATOM 1910 O I LE 906
24.902 -8.8IPM17.1930 1COOIE ., 58980 ATQY-$041 R-2EU 9077826. 5OP 38.4215 16. 342
1. 00 20. 88 ATAMOM 18372 €A LERJ 9098 26. 2734 -960 996 - 335 717-3778001 2. 34-84ATOM 1913
CB LEU 907 3IPM24418480.280I8%. 5898 1. 00 30749 -ATEM 194400G 100 39P227. 380
-9.060 13.65¥9M1 . 0B498.%3 ITRTOMAD15 COB-PEE 967098. 3339879 3A9 32-%09 1. 00
17. 46 15 ATEIR191¥56D2N LELED0782%. 008 389846 ~132990213-4d 1799532 4P0om 1917 C
LEU 907 26.35% . 1%85165CH 61895 §990 21.%217ATOW: i@ﬁslé ELGéU bd)?) 38- 950

-12.037 16.56X% 1. 309(55222%8“%0%?%_919 N QRS 1%

21.63 ATOME¥0 %263335??29@ 278 gso -1 % 11Pcf 2 rPoz
CB SER.,908 64 > 2 .2 1. 00 Z1. 1é 237

-11. 279 "19. 923 146172,
22.09 AT 5§ERO90§§L -12. % T2 15 A
Gy 909 25 R 676,19 0 22. 31 o2 925 (A G008

A0 A

-10. 718 20. A 1 22 ﬁ4SEé\T0¥bé927 G &5%3909 346 794 . 0& 948237 0&6 1.00
22. 41 ﬁTO\Mo%S D5 da YcOORER3. 848 - 9. 735 1272. 854144 00322116671 ATOM 8929 N LYS
910 25.950 afnb191232. 162 xR0 223078 AJI¥3393G €4 LYS. S50 26003323, 8. 773
23.344 1.00p28: 71186 ATOMst83196B LYS 94.0727.-83840 8165611231400 23. 00 24. 13
ATOM 1932 C&rdMvS 9443 28. 52&r- 99978 23. 58811. 00/.256 116. 0BOM. 18336CD LYS 910
30. 006 -9. 788M3. 79& 1800 v26. 4801 ATOM 19346CEALYSL 916. B0%. 61300 24,053 24. 288
1.00 262019 ABTOM 1936 BE W¥S 9B0129. 7635-912. 58568%. 391565 00. A7 268365 ATOM
1936 C LYS BI®M 251962 cF. IBL 230238 1.0 824, 1-3.5ATOWS10T7 0.Q0Y84930 25. 442
-6. 880 24.5300M . 008973, 961 VATOMOPD38 N $AI61911-2%046599-635769- T 22763 1. 00
24.03 ATOWMI@B9 ER6B/AECDHVRL24 9869 - 5. 395622 18839 . 30- 9% 31-00AFOM 7940 CB
VAL 911 25 8B®‘-4188%3 S1. 88 1.900 24. 184 4G°ATO 10418852 VAL 009ﬁ 92?6 588
-5.010 433°M 0885, P8 VA*FO\A %42 c@‘l\% 915119% £329983 18‘253 986 1.00

24. 84 ATCNFE 3 ?3 | Ng1 _5 5 %'Zgi i 2%9?8 440 VAL
911 23.781 % gém 94 g 5’; 081
46 25. 57
0% o 55 ode @vm@&ésog LYS 912

A

21.710 1.00 LYS
ATOM 19§5 cBr 7 21.
21. 049 - 61@0»21 4386 1,89 G%§ 9@02 32.836  0.108 20.652 1.00 25.8
ATOM 1877 NE2 GLN 902 32.353 -2.070 20.463 1.00 26.55
ATOM 1878 C GLN 902 31.285 -4.062 17.150 1.00 22.80
ATOM 1879 O GLN 902 30.330 -4.488 17.802 1.00 22.81
35 aAToM 1880 N VAL 903 31.409 -4.260 15.840 1.00 21.89
ATOM 1881 CA VAL 903 30.397 -4.985 15.083 1.00 21.01
ATOM 1882 CB VAL 903 30.753 -4.987 13.568 1.00 20.43
ATOM 1883 CGl VAL 903 29.811 -5.891 12.783 1.00 20.60
ATOM 1884 CG2 VAL 903 30.625 -3.572 13.033 1.00 19.46
40 aATOM 1885 C VAL 903 30.118 -6.404 15.594 1.00 20.85
ATOM 1886 O VAL 903 28.962 -6.798 15.710 1.00 19.49
ATOM 1887 N PRO 904 31.172 -7.182 15.925 1.00 21.30
ATOM 1888 CD PRO 904 32.614 -6.943 15.734 1.00 20.97
ATOM 1889 CA PRO 904 30.941 -8.545 16.421 1.00 21.34
45 ATOM 1890 CB PRO 904 32.356 -9.114 16.548 1.00 20.99
ATOM 1891 CG PRO 904 33.120 -8.353 15.512 1.00 21.65
ATOM 1892 C PRO 904 30.175 -8.585 17.750 1.00 22.05
ATOM 1893 O PRO 904 29.548 -9.600 18.077 1.00 22.76
ATOM 1894 N LYS 905 30.234 -7.503 18.524 1.00 21.69
50 aToM 1895 CA LYS 905 29.512 -7.464 19.791 1.00 22.05
ATOM 1896 CB LYS 905 29.823 -6.183 20.577 1.00 22.91
ATOM 1897 CG LYS 905 31.236 =6.070 21.145 1.00 23.84
ATOM 1898 CD LYS 905 31.333 -4.835 22.041 1.00 24.82
ATOM 1899 CE LYS 905 32.692 -4.710 22.736 1.00 25.65
55 ATOM 1900 NZ LYS 905 32.716 =-3.560 23.693 1.00 25.72
ATOM 1901 C LYS 905 28.023 -7.491 19.477 1.00 21.85
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ATOM 1949 CD LYS 912 20.221 -8.591 22.357 1.00 28.27 ATOM 1950 CE LYS 912
20.096 -7.986 23.747 1.00 28.84 50 ATOM 1951 NZ LYS 912 21.426 -7.849

24. 424 1V0002@686 ATOM 1952 C LYS 912 20.516 -3.903 20. 8BET/USO0198E. 87
ATOM 1953 0 LYS 912 20.561 -3.069 21.742 1.00 25.78 ATOM 1954 N PRO 913
19. 763 - 3. 7¥DM19.17242 D OOLYZ6. 3B5 ATOM2I9868 CD7 PR 9243 239. 6450-21.822 18. 615
1. 00 26.55 HHMATANN3I956 CEREPRO®13 18.292%75 2-65%2919163301.100025L-58 ATOM
1957 CB PROY3 IQ0356A 2IIE77 9% 118 12608896.-68873- 1853 M@ (20008452

PCT/ USO]1/ 19688  APOM XB58IIEG PO 913 145-29% —3.743%5 168283 11. 00022735 ATOM
1959 C PROAFPY 179868 CC2. L7 2806549 1.490627. 58 7ATOM -B380 ‘o OPREY -9P3 17. 435
-3.571 21. O¥¥M1. 0F°27.°68 IIETOM U061 N%GLE4§1441378028%7 4843 §50Qo2%~£°§ 1. 00

28.15 5 ATCMO%%?%A H‘PE 18468 - 3 1,90 28.95° %ﬁé@l 1963
| LE 914 16. %TM o 6%‘3 1. 8 20. 1125 ﬁ - zg o E J9: 77 0. 212
23.525 é ggg | LE 5_ o 29.16
aTom 1986 IL 4 7 B 0,986 24. -C ILE 914
14,955 -0, 29, Sl ATOM 8 ( 0 IOI'_ 92 20. 148
1.00 30.48 714 0107 87902 O84 ' Q(; - ATOM 1970
CA TYR 915 12,7914 28,78, ATOMaorl <8 TYI%OQﬁ 2. 344

-3. 133 189. 5ﬂefbml 1%9 o0 ATQM 1972 £GodadR 8184613112 3 6871185405 1. 00
29.23 ATOMAS3 % TYR 945 140242 -42H845 1816645 1100%929. 390 ATQY 1974 CEL
TYR 915 15. 9bdwm - 51047 d7. 64d 1900 29. 245.380OM21875 €B2cBYR 9152428981
-3.289 17.08%Ml. 000129. 9 sATOVbdO76 CE.IYR 915118. 785%853. 749 26.464 1.00
29.70 20 ATEMM 9779207 TYRsHH5 dds 818 -27.686 -18. 3¢ 1804291 9% 2ATOM 1978 COH
TYR 91%015. 58% - 51080 d. 286 1900 31. 1%8.5ATCNMI21979 CTP¥R 9150121681 -1. 180
20.861 1.002P® 931928TCM 1980 09T%YR 91528.25549.1-2794129 22.9060D. 0D. 09. B0. 36
ATOM 1981 NATWE OI®310C 76BER Q. 40% 20. 2461216 012206091 2B0ATCMOP982- WA PHE 916
9.610 0. 105AT® 91%92¢. 00 36EHO 9PTOM 19853 0B FRESER 629, ¥95 109192 2@ 191 1. 00
30. 23 ATOMI9B4 EESPHE 98BY 9. 792 2 6025 ?@6471@ 9790130/362 1&?0% CD1
PHE 91 6%@% 15%61°%3¢LY 08930, 55 2AFOM 1S 18CD§0F;14 016250043 3.226

19. 494 1. 00259 581%7 AerovF&§879 1 PHEZ@%§710'93 § 210%’0 30. 34
ATOM 1988 7 19 § ovh%s PHE 916
11.068 4. 99 2?:1) Eﬁi %8 TOM 1% 31_6 43100 § 0. 982

1.00 31309 arom 1931 CB LYS 910 .838 —8.650 23 410 1.00 24.13
ATOM 1932 CG LYS 910 .521 -9.978 23.588 1.00 25.11

ATOM 1933 CD LYS 910 30.006 -9.783 23.775 1.00 25.46

ATOM 1934 CE LYS 910 30.613 -11.053 24.288 1.00 26.49

ATOM 1935 Nz LYS 910 29.764 -11.585 25.391 1.00 27.68

35 ATOM 1936 C LYS 910 25.702 ~-7.381 23.438 1.00 24.13
ATOM 1937 © LYS 910 25.442 -6.880 24.540 1.00 23.96

ATOM 1938 N VAL 911 25.465 -6.769 22.278 1.00 24.03

ATOM 1939 CA VAL 911 24.869 ~5.445 22.182 1.00 24.31

ATOM 1940 CB VAL 911 25.868 -4.413 21.588 1.00 24.16

40 ATOM 1941 CGl VAL 911 26.588 -5.010 20.444 1.00 25.18
ATOM 1942 CG2 VAL 911 25.142 -3.180 21.086 1.00 24.84

ATOM 1943 C VAL 911 23.672 -5.582 21.272 1.00 24.68

ATOM 1944 O VAL 911 23.781 -6.139 20.185 1.00 25.01

ATOM 1945 N LYS 912 22.527 -5.081 21.710 1.00 24.92

45 ATOM 1946 caA LYS 912 21.322 =5.192 20.910 1.00 25.57
ATOM 1947 CB LYS 912 20.429 -6.297 21.470 1.00 26.08

ATOM 1948 CG LYS 912 21.049 -7.676 21.478 1.00 26.96

ATOM 1949 CD LYS 912 20.221 -8.591 22.357 1.00 28.27

ATOM 1950 CE 1LYS 912 20.096 ~-7.986 23.747 1.00 28.84

50 aAToM 1951 NZ 1LYS 912 21.426 -7.849 24.424 1.00 28.86
ATOM 1952 C LYS 912 20.516 -3.903 20.836 1.00 25.87

ATOM 1953 O LYS 912 20.561 -3.069 21.742 1.00 25.78

ATOM 1954 N PRO 913 19.763 -3.731 19.742 1.00 26.36

ATOM 1955 CD PRO 913 19.645 -4.672 18.615 1.00 26.55

56 atoM 1956 ca PrO 913 18.927 ~2.550 19.520 1.00 26.76
ATOM 1957 CB PRO 913 18.356 =-2.777 18.118 1.00 26.68
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ATOM 1991 0 PHE 916 7.976 -1.259 22.038 1.00 31.66 35 ATOM 1992 N HI S 917
8.345 -1.696 19.858 1.00 31.14 ATOM 1993 CA H' S 917 7.373 -2.782 19.802
1. 00 31.4%0 02{6M 1994 CB HI'S 917 6.375 -2.579 18.651 1. 00PGOUI/1966BOM 1995
CG HI.'S 917 5.843 -1.185 18.534 1.00 29.89 ATOM 1996 CD2 H S 917 4.695
-0.628 18. 989M1. 0Q529C89 PRY ATOM 1997 D29 S39757 61HH¥A3- O1-P8827-25863 1. 00
29.93 ATOMTONO8 1¢F9 KI S BRO7 5980 0. 9948098 89h2f 080 -5¢2501 - 0RTEIMSP999 NE2
H'S 917 4. 69PM0. 688018 572ROL. 06139, 71 17A%8M 2800 1C H 988171 €°0953 124, 099
19.590 1. OCRT®H. 03 96ATEM 2861 0°9H S 91779289 8- 1433P162<M2f021 L0098 33. 01 45
ATOM 2002 NMIAMA P82 7 CA42TL%5 2844 19, 94@ 16%30 219632 2 INTIGN 2b %ﬁA RLA 918

8.025 -6. 52F%9g. #7931 GFo B 891% Ogléz 769?69 .0p l21 013
1.00 33.52 ATﬂowlféés CéZABAE 91 421 1572 1 fOM 2006 0
ALA 918 7. -7 @% Jg’g @ 33 5517 4" u%@dl/ 19665
VWhat i sld.:l ai 1 67 i in

hor none-"depgngent; Unoy 51114a p |%g | %rs chgrp4r| si ng
adm ni steri to sj%bd Noat ent g, sel ectjyvg gn Iif)g—ﬁj’l 2 4 cep R 2 lator in
an amount € O%Ct'l‘é‘%ot her et erein sand; seheedd ve, aigr ogen é@C'ﬁépt or

modul at or exhibi 78Nt @goRyst gk i vityid B.5aid. hoy monesdepensent. dsumor
whi | e epgni biddvng 1¥@2aCdd Virky Ok1890Ni stz a6k i st ¥sAgak Nafs 0Of her 2o Nt unor
tissues conted ningst heiamds ogensr eceptora2 1042574 hes ned7zhod. mf 2¢ls m 1,
wher ei n sai girdvunoro7eel ds3 ave prostate iuumes celbs and. savhereionzoial addition
to exhibitinmgmantegeniat agti vioty i n sad.@dstunsr2gel h3.@ed moo aetdiwvity or
agoni st actawiM y Bga ns2 otker 91Bont unby.78bssied4Tontadadi ng. aheo dridr ogen
recept Q0 safak sel®wdtice amirogeh recept.6is8nodubz@ on6fIAd heroteRRid ts
agoni st, aAtT@goni¥B oPH nBYRCt 9¥Pty i nlnePHal-SpPdbt aPe236 su®. 316153, The
met hod of cPREMm 1197%het ei A¥Bai 318el ect Hré4andiledth ﬁ@cggioﬂ Hodét &t or
exhi bits agéﬁ@%t BRSO VR ty Té alﬁé? otheFl5H8an 2t 23s ¢ttt 8Pnithg the
androge# t 0}98120" 4 d ofd-deai 0142%§Pe@]n7 sér%P §3i ttive
andr og orl%ﬁddphtS?E efﬁ?blts n%kégtl e ontunDr
tissues con Nhl n 9gt2he n@ ge@ Fecept 03 g2

5 0630 met hod

wher ei n sai T e d ern gm)r I Sg %rsgst%t §92 c%c%{l
of claiml,, rei%e,sa& 3 er,gl Onturf?a sbhSSUE,eoNt 3l J4NG 1t fie s0a8idr ogen
recept ogn CORPA SE€SoPNEcHr pHRM € Bk the {pld19wi ngshd S$Ue800 semdab. yesicles,
mal e and fepBhe OesHst akdAprSKi et €Sti §;.1@¥ar W, 4€Ar tibl age, 15ebasess!s

gl ands, hai prof Ol el esz weat gkands, 11Twsel €,2.9as8t ral desti malzoyesi cul ar
cell's, thyrairéh f olddocutar pael | 1630 adrenak carbex, 2biver, ipimeal 99 bone,

stromal cel ksom ki dyway dubwhes, duwi nary bleadderi.259 22.038 1.00 31.66
35 aToM 1992 N  HIS 917 8.345 -1.696 19.858 1.00 31.14
ATOM 1993 CA HIS 917 7.373 -2.782 19.802 1.00 31.46

ATOM 1994 CB HIS 917 6.375 -2.579 18.651 1.00 30.70

ATOM 1995 CG HIS 917 5.843 -1.185 18.534 1.00 29.89

ATOM 1996 CD2 HIS, 917 4.695 -0.628 18.984 1.00 29.89

40 aATOM 1997 ND1 HIS 917 6.514 -0.188 17.863 1.00 29.93
ATOM 1998 CE1 HIS 917 5.800 0.924 17.899 1.00 29.50

ATOM 1999 NE2 HIS 917 4.691 0.683 18.574 1.00 29.71

ATOM 2000 C  HIS 917 8.093 -4.099 19.590 1.00 32.03

ATOM 2001 O HIS 917 9.218 -4.116 19.102 1.00 33.01

45 aroM 2002 N ALA 918 7.442 -5.201 19.949 1.00 32.62
ATOM 2003 CA ALA 918 8.025 -6.529 19.777 1.00 32.98

ATOM 2004 CB ALA 918 7.769 -7.382 21.013 1.00 33.52

ATOM 2005 C ALA 918 7.421 -7.201 18.551 1.00 33.16

ATOM 2006 O ALA 918 7.922 -7.049 17.432 1.00 33.55
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and/or brain cortical and subcortical regions. 7. The nethod of claim§6,
wherein said other, nontunor tissue containing the androgen receptor

conpri sewonsowt7 nore of the follow ng tissues: cardi ac NPETNUS)1/1986

skel etal muscle and/or snmooth nuscle. -135 WD 02/00617 PCT/US01/19665 8. A
sel ective aYYdabisehaimeddsst or nodul at or, whi ch nodul at or exhi bits ant agoni st
activity in a hornone-dependent tunor while exhibiting no activity or
agoni st activity against_other, nontunor_tissues containing@%ﬂe andr ogen

receptor. 5l.9. M of hibiag thegrowiinet hormane-daprndeniiuma dBPe by
admi ni st r at hARnGh ke theff mpRim WG aR Rrih e ¢4 PAi@ pati®f ulsalettiveaindedgeh m 8,

conprising adm nistering.to a at t i d.sel ective. andrpgen yeceptor
modul at 61 i oo B Py e LR R i B

sel ected freoegitremddilhtonexighithantsginiss evtivaiyrie saiddivomohedependént ahorer ' s

di sease, and eni.c..al opeci. i erpil 0si Lgn 10
prostate hygéﬁ‘?? l?‘}flg‘? n§3§tr11‘21%£1y%§g1%g%g*vgg]iaggﬁgé{fm?ﬁéﬁ%#ﬁo%? £\ %gés'?r eat nent of
beni gn or emitdigingthe andnegengeddptorcont ai ni ng t he andr ogen recept or,
pancreatic cancers, nodul ation of VEGF expression for use as
anti angi ogeni ¢ agents, 0steoporosi s, . suppressing spermato enesﬁs,(%ibido,
cachexi 8 eAdomelhs wmsthod of glajmyls iwhereiry spi (FEHS AkS Prafiee S8Xner celifghbgen
ﬁependent alg&elreﬁi, ﬁi&ﬂiiﬁlc%rﬁ@aéi&dﬂ}iﬂﬁgi?xﬁm&dt hlawéty i]fmhiel t_ilxﬁxofremém_sleh_ g'al e f
ornone repl acenment, e.and fe sexu sfunctipon. a Lnhibition o
muscul ar at POPHY qrﬁg%lﬂ%mcam 9g361gs? Pg}?f’ﬁon%‘?or ISHES r?888f18?g ﬁ‘&@ﬁflﬁoig‘f/rll ng a

sel ecti ve arsteptge Raideeclkeptiver amipeenataptorinalubaton Brthercaxigdiissigogstscr eeni ng a

t est ConpouQﬁa%oqﬁstiopHb%&t{i@i&ﬁnﬁo&ﬁ%g’t Rfisghormone 20 dependent tunor cel |
| i ne and screeni ng sail est conpo f'or androgen receptor activity in a
nonnal i §ant cell |ine containing the androgen receptor, wherein said test

conmpound whisch i fhL BiisodBraMith LiwHeR&n b8 BEIB&VERRERIRA redepfdP nodtlator! | ne
whi | e exhi bi t,l)ng no,andro&en receptor acti V{.ts\%ﬁor c.ttv&%ll on, of androgen
recept or ac®€r¥PYSagoRIst eIy ARASH ?‘g‘ﬁraﬁ?ntt“éllof pufBCea ¢ ARRORRS sai d
sel ective amsbepgn receptor nodulator. 25 11. A nethod for identifying a

sel ective androgen receptor nodul ator of claim@8, conprising screening a
test compound for both inhibition of gromh of a hornone- dependent. tunor

and act 2@at idon ofThamithaseef dlaivehtvdresein gaid seleptiverppdrogenirepenior madylatess

contai ni ng {RELADHS QARRY BaERE Gther, RoRim@MHisiats SahingaRe hﬁl_ﬂo%e;ﬂ'r_gceptor.

hor none- dependent 30 tufor, wherein a test conpound which inhibits growh
of the hornone-dependent tunor while exhibiting no androgen receptor
activity or scti ik nihef ofdlgioogerher¢iacaifd hormeand-depiehyent turhéweis poostatal i gnant
tissues of the animal nodel is identified as said selective androgen
recept or nod@"&tor. 35 12. A nolecul e or nol ecul ar conpl ex of the

t hr ee- d@bensi onal crystal structure as defined by the structural

coordi nates of Tahle@ndinod dB3GaihP1 OPARAR 34id Bl YRk 868Rue dohtaifingBhecul € or
nol ecul ar conpl ex conprising_ all” or any p%gt ?f the |i ga}nd ) bLn lrllgs site
defined by SOAPEERFeECRIGHEAUNPEAICE onePr marq Hihe,falloying fisfucsysaminal VRstlos, | 701,

S702, S703, thal04nd NAte gdniffa, dki) TestiS; 8y, Catlitige FebadeoudglRhds] Rai¥, Q738,

follicles, sweat glands, muscle, gastrointestinal vesicular cells, thyroid follicular cells,

30 adrenal cortex, liver, pineal, bone, stromal cells, kidney tubules, urinary bladder
and/or brain cortical and subcortical regions.

7. The method of claim 6, wherein said other, nontumor tissue containing the

androgen receptor comprises one or more of the following tissues: cardiac muscle,

35  skeletal muscle and/or smooth muscle.
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Y739, S740, W41, Mr42, G743, L744, Mr45, V746, F747, A748, M/49, G750, 5
R752, Y763, F764, A765, L768, F770, Mr80, Mr87, 1869, L873, H874, F876,
T877, F8V@02/0MB974, MBO5, A896, E897,1898, 1899, S900, VIORCT/QO®2t9668903,
P904, K905, 1906 and L907 according to Table A, or a mutant or honol ogue
of said nolBecul & selectivel andrdgan revopipt modulb®r,ivhichmeodulrtewxhbits antagomstul ar

conpl ex of a%Lﬁyﬁgjaf%M?ﬁJm'd%p&ﬂfeﬂttﬁ}h 2 hilg exhlﬁflfﬁ?nlfbg%ﬁv&g |oREE aiviiyndi Ng

pocket that an- squar e deviation one ato of
sai d AR- LBRgainstshercnepfusior Hesueneomaining e aBirggrgseeepts: or  30% sequence
identity with said AR- LBD am no aci ds 15 15. A nol ecul e or nol ecul ar

conpl ex _conpri sing r any art Ilgand di ng. site defined by
struct uPe coor dithit doﬁ’ qg%nec%o 60 1H%nf\?7“@ﬁ§1 b\%&l igptration s F764,
T8|77 :\/895 s@l’édtlnl@&ﬁlr@g‘&ﬁl’edé piét thedulabl & ofainog, loamjiﬂl‘fsﬁl@tadﬁﬁmsﬂéﬁﬁ\g)fooegue |0f Sa:c d
nol ecul e or ecul a nol ecul e or cul.ar conplex o
claimi15 \/\A'Pé’fgriltrfatéai Le %ﬁ%‘%"%@ reﬁgﬁglrg S %%uné”%]?ﬁ | ﬁlberf)tf%ket t hat
has a root wisaeinsgidaoadilzviiasdaned famthdifollobdek hinvetisat, ause, sébosidies, AR- LBD
anm no acids -nat, > : 9 I 5l ty with
ot d_ AR Loo Anah s disd Jatoder, A0850 BB ngdh AESHENSRY BRIk 3,
conpri slithg mosiaﬂeéayp@@oagg adenemiag pr nesplogige af thetmosﬁ@témmn@ré@ﬁ $ign gat a,

wherein they { Bl {de1EEoriBindd thdridSdet rEoep Wol%’g"‘:fﬁg‘ﬁ@ia‘%sgil a homol ogue

AR- LBD/ AR- LBD i gan and | ex accor

of said corfppdulat IWQE é?@sﬁ%glpéﬁﬁés %Wﬁgﬁogg%lc BEREHORECRISHE  that have
a root rrearr:su@gmaglﬂg garhratdgenesis, lﬁmdbh@chaﬁalgtmdemaﬁmm , $ilydylstic owrpl ex of y 30
not nore than o um accordi ng
to claim 17Syn\%)éli’e aﬂoreglgi, g‘d,&?\gef‘éispi{ﬁreﬂ%eﬁe%ég@%eﬁ g%ﬁmgggrfb @(a?l S

honol oglfe havmquuae, noade homeme rqﬂmmnﬂmlamdﬁmaiwuﬁelybﬁmmenét oms of
sai d am no AGidSoPEf RRScuTR R PIAR afntRidory piferdkd: A Machi ne-readabl e data

storage nedi um conprising a data storage material encoded with a first set
of machi ne readabl e data conprising a Fourier .-137 WD 02/00617

PCT/ USO1/ 19665 Ama&thb@ foPi@éntiding aaabctavemﬂfd 2@f r&epioh hodiilattt off CRlim 8,
coordi nates for.an AR LBD/ tLBD (g 1 aggor di@g \%‘tﬂ E%&Qe A whi ch when
conbi ned wi THPRPERECHATFIYE 2 5t FrEERRG © r"élg BT G SR IOIBYISS an X ray
di f f r ac20 ondgpebdent turoér eellitilecnd sereeningredié tast evmpamdgbeandobgenmieepton

t t d
structure, #b?fgﬂ? 11‘?‘a5§§ ] gna'ﬁf 9&“369 Bilta 15% tﬂe’b?fdfdé%h é%gtofr Qfhereid $hid%es 2l

first set o a an secon rmne at east a

portion of campoundwhich inhibitsgren thaafdae ]E‘HFI}%§ wspendeat upmor gell i whide set  of
nmachi ne r eagalibhieing abandropsh dac‘eptbﬁécuszﬁy oPhctilatian 8N ands aﬂlree@macicﬁﬁty @f data.

20. A bindi site.in i C Qrt of said
10 ligand i E‘% Rl Qféﬁf”se 155%??@@@% aﬁtﬁf?%ﬁ@ﬁ a%%ﬂ%?nrfﬁc?%‘ﬁt%%# %%H h any
portion2®r all of residues V685, L700, L701, S702, S703, L704, N705, E706,
L707, Gr08, {E709 43,
L744, M45. 15746A mihid ’fmﬁée‘g’fy‘k}é%de@%%%%%gm%&)g mo}%lga}l(,) g%m 8?368
F770, M/80, CHRBrSing s@egning 8 fest congoand gpbitiongfgowtigefn b CLrgme- V889,
F891, P892, 3&8dent MdBbr and activation of andro gen receptors in other, non-malignant tissues

containing the androgen receptor in an animal model bearing said hormone-dependent

30 tumor, wherein a test compound which inhibits growth of the hormone-dependent
tumor while exhibiting no androgen receptor activity or activation of androgen
receptor activity in the non-malignant tissues of the animal model is identified as said

selective androgen receptor modulator.

35 12. A molecule or molecular complex of the three-dimensional crystal structure as
defined by the structural coordinates of Table A.
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15 MB95, A896, E897, 1898, 1899, S900, V901, @02, V903, P904, K905, 1906 or
L907 of AR-LBD according to Table A 21. The binding site according to
cl ai m 20 wher/@iom’ t he AR-LBD i s a honol ogue or nutant w t RCPE%190665 dentity
to residue V685 L700.. L701 703, L704, .20 N705 07, Gr08,
E709, Q711Sl A735> TRolgale @%Iﬁc‘aﬁ?fn % 60mpyisnk aflpg any E??ﬁ%tE ﬂLengim M7 45,
V746, F747,biAdiag slt&/ﬂdﬁled@fmcucﬁ?éébor&iﬁ%s oFAR41 BDANGNe atid6 ¥ 685,170, M/ 80,

VST, | 869 Ligrr08 B, EREN P T0q 148, &R0 ebESl1 Y88 B3 ER02
K905, 1906, $739.80700W7AR MBL, LEH8s b NMASTAI46, wma\m MA4R,GHTAD, at | onal
met hod qf dﬁ?ﬁ%@*ﬁi@ F%@p%@ﬁssr gewwm\ml ! d@ ?33@%740%% 'T%eg @

usi ng a t hree di mensi ona rrsin

AR- LBDY AR- B8, Mfttel MRSRpA&Re, tF<§9ae1t888rﬁ8ﬁ% $R00, ¥561, Q‘-?{B V03RO K§O0 ,30
am no aci d Bh6khe 1887 bEddrdingto TABIEMAGH § mMtah o@hoﬂn@ﬁi%he 80&id iofdcuthpm cal

noi ety of the F]’ggBD | i gand] and b. 'sel ecti ng at | east one chem cal
modi fi cat i oROBFUELEMPIEEst chemical nmoiety to produce a second cheni cal
noiety with a structure that either decreases or increases an i nteraction

bet t d m cal i et
corpar of o kal dtTaE AR eyt Y Fec SE6ARE AR and sai o
first chemnikemhologueegmprises 3®inddgpycbothat 19@'5/@80%2&%&&6 dzgiatién frethihe f or

i denti fyi ngbaacks&moaaﬁg of Bay Aﬁ@ﬁBkﬁa{f?ﬁo%@ﬂE Q9 R0t HEARALY r@fgt&ﬁe{ﬁlg t he

met hod conpyr 1 Si ng onbl nati on teps. o est conpounds
that fit sp%\Q("éFql‘}FnF‘ﬁ%dGn‘ElWé’VlﬂF@all_‘BéRa%BH’eﬁfﬁ“ﬁédlmdﬁy structure coor di nat es
accordi ng to Table A, or using a three 5 dinensional structural nodel of

AR- LBD, t AR-L t th

sai d st1r uct ure céc}PaDﬁ‘gf’g e"ﬁ%ﬁ%ﬂ?f‘%ﬁﬁ%ﬁﬁg@ oiﬁgg%g?r??gﬁ?‘ﬂ’lﬂ pgd ui: Q?m 20
to identi fyblslﬂmgcsutardaﬁnahlny gheture edorflmates of AR -EBDeampino ycidg N7060Wi761 ed
structural off h@@@zcw q%wrm $ Bnd! BB AR ALinBRh Gable 4. CofPHRAHNGS 2

potenti al |rren |ona struct’ural nodel or the
ligand bi nBpmglogpe af %3@1 @@lﬁ%’ﬁ %m@@%mm}ﬁx@unds as potential SARMs; e.
synt hesi ZI ng t he pot ent| al SARMs; f. screening the potential SARMs in an

assay er| b ndi n 15 test .co nd, to, the AR-LBD; and g.
nodi fyi T epﬁﬁ‘éfrﬁ’é Ord?‘gfﬁﬂfl?g COMmP Oatfﬁtl%}@ ﬁ)‘ﬁ TSR SPENUER| ¥ct ed from
}_ 987gr cc); ggscbmmolsgufn gorpridés 8 bindirgPyckkeiB it haSaGdot iBdMZquarke dediatidif Gom ﬂiggg?’
L744, M745, b%;‘ggm %ﬁ‘?“i\%%& %F’n%ﬂ’é‘%@%ﬁ@@%w%? %30%3%5 L768,
F770, Mr80. 3@%aequencgglentifygwith saiB AR-LBDraninpgwids. F878, 1880, L881, V889,
F891, P892,

25 17. A machine-readable data storage medium comprising a data storage material
encoded with machine readable data, wherein the data is defined by the structure
coordinates of an AR-LBD/AR-LBD ligand or ligand complex according to Table A
or a homologue of said complex, wherein said homologue comprises backbone atoms

that have a root mean square deviation from the backbone atoms of the complex of
30 not more than 3.0A.

18. The machine-readable data storage medium according to claim 17, wherein

said AR-LBD/AR-LBD ligand or ligand complex is homologue having a root mean

square deviation from the backbone atoms of said amino acids of not more than 2.0 A.
35

19. A machine-readable data storage medium comprising a data storage

material encoded with a first set of machine readable data comprising a Fourier
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E893, MB94, MB95, A896, E897, 1898, 1899, S900, V901, @02, V903, P904,
K905, 1906 or L907 of AR-LBD according to Table A 25 24. A pharmaceuti cal

conposi t ivod0paspT i Sing a sel ective androgen receptor nodRCRUSK/ANE a
pharmaceutical |y acceptable carrier, wherein said selective androgen
recept or nidosfarmoof pkleaslagortiaan orthelsisucjurebicdondinetenfod an AR-WBIHARNEBRet hod of

claims  10}igddd ackbrdhg #°Tabld A which, when combined with a second set of machine
readable data comprising an X-ray diffraction pattern of a molecule or molecular
complex of unknown structure, using a machine programmed with instructions for
5  using said first set of data and said second set of data, can determine at least a portion
of the structure coordinates corresponding to the second set of machine readable data,
said first set of data and said second set of data.

20. A binding site in AR-LBD for an AR modulator in which a portion of said

10  ligand is in van der Walls contact or hydrogen bonding contact with any portion or all
of residues V685, L700, L701, S702, S703, L704, N705, E706, L707, G708, E709,
Q711, A735,1737, Q738, Y739, S740, W741, M742, G743, L744, M745, V746,
F747, A748, M749, G750, R752, Y763, F764, A765, L768, F770, M780, M787,
1869, L873, H874, F876, T877, F878, L880, L881, V889, F891, P892, E893, M894,

15  M895, A896, E897, 1898, 1899, S900, V901, Q902, V903, P904, K905, 1906 or LI0O7
of AR-LBD according to Table A.

21.  The binding site according to claim 20 wherein the AR-LBD is a homologue
or mutant with 25%-95% identity to residues V685, L700, L.701, S702, S703, L704,
20 N705,E706,L707, G708, E709, Q711, A735,1737, Q738, Y739, S740, W741,
M742, G743, L744, M745, V746, F747, A748, M749, G750, R752, Y763, F764,
A765, 1768, F770, M780, M787, 1869, L873, H874, F876, T877, F878, 1880, L881,
V889, F891, P892, E§93, M894, M89S, A896, E897, 1898, 1899, S900, V901, Q902,
V903, P904, K905, 1906, or 1.907 of AR-LBD according to Table A.
25
22. A computational method of designing an androgen receptor synthetic ligand
comprising:
a. using a three dimensional model of a crystallized protein comprising an
AR-LBD/AR-LBD ligand complex to determine at least one interacting
30 amino acid of the AR-LBD that interacts with at least one first chemical
moiety of the AR-LBD ligand; and
b. selecting at least one chemical modification of said first chemical
moiety to produce a second chemical moiety with a structure that either
decreases or increases an interaction between said interacting amino
35 acid and said second chemical moiety compared to said interaction
between said interacting amino acid and said first chemical moiety.
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23. A method for identifying a compound that modulates androgen receptor
activity, the method comprising any combination of steps of:

a.

modeling test compounds that fit spatially into the AR-LBD as defined
by structure coordinates according to Table A, or using a three-
dimensional structural model of AR-LBD, mutant AR-LBD or AR-
LBD homologue or portion thereof;

using said structure coordinates or ligand bindiné site as set forth in
claim 20 to identify structural and chemical features;

employing identified structural or chemical features to design or select
compounds as potential SARMs;

employing the three-dimensional structural model or the ligand
binding site to design or select compounds as potential SARMs;
synthesizing the potential SARMs;

screening the potential SARMs in an assay characterized by binding of
a test compound to the AR-LBD; and

modifying or replacing one or more amino acids from AR-LBD
selected from the group consisting of V685, L700, L701, S702, S703,
L704,N705, E706, L707, G708, E709, Q711, A735,1737, Q738,
Y739, S740, W741, M742, G743, 1.744, M745, V746, F747, A748,
M749, G750, R752, Y763, F764, A765, L768, F770, M780, M787,
1869, L873, H874, F876, T877, F878, L880, L881, V889, F891, P892,
E893, M894, M895, A896, E897, 1898, 1899, S900, V901, Q902,
V903, P904, K905, 1906 or L907 of AR-LBD according to Table A.

24. A pharmaceutical composition comprising a selective androgen receptor
modulator and a pharmaceutically acceptable carrier, wherein said selective androgen

receptor modulator is selected or designed in accordance with the method of claims
10, 11,22 or 23.
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