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WD 2005/ 120477 PCT/ US2005/ 019554 TI TLE OF THE

| NVENTI ON N- ( 2- BENZYL) - 2- PHENYLBUTANAM DES AS ANDROGEN
WREOERT@R MODULATORS FI ELD OF THE | NVENTI ON 5pd1@s2005/019554

present invention relates to

N- (2- benzyl) - 2- phenyl but anam de derivatives, their

synthesis, and their use as androgen receptor

nodul ators. More particularly, the conpounds of the

TITLR OESIHE INVEMeTDNON are tissue-sel ective androgen

N SRR L pERVLBD TR As ARGuliciny REFEPYQRRIOBULATORS

defi ci ency or whi ch can be aneliorated by androgen
1.0l [ such as osteoporosis, periodontal
Fnﬂjgggtg§§ﬁ$@%ﬁﬁﬂ$ﬁacture frailty, and sarcopenia. 10
Addi ti Oll'ha|pl:é¢ent iventARBteOfo N- tzﬁ)eam)szapﬁenyubu@mlmaad@amwes their
t nental d|50éder assom

sy Ee0T B &S SOREH e R RGLlEh MOERSF i s SCrpaHRa: o the
prese i€l eQ@aid disgee- ﬂ:&:ﬁiwmdrogéiﬁh&ptdﬂ ﬁioﬂ@atoﬁr(SAEM%D SidSard fereby useful for

i fl ssues re al so ef ul onditions where
e G REGL PP e Pl et atRRpt g Wi EBe agpeEDy andeogen
adminsstratiorg such @m bgeoppiosistpatieddaiap dik¢akd orie fearthres frar(y, aﬂmaaopema

R e gt NN Y A
low tekstostamone sudhias He@essios,ceptabdsfunviivms andabpétivendzother SARMS, being
antagéngsgsgigg ecl 1cqﬁ81sé'§, ' o%g%)cugri%fl@%% 1tr1c;é1tcs: gvh e %ﬁ:e%n dax{%ﬁc@en tone or activity
causemyn@tcarisomoh b @mgd presaetyperpladin endﬂdR:ep aperpressed in

nunerous tissues of the body and is the receptor

t hrough whi ch the physiol ogical as well as the
BACKfaROUPPYF CTHEGNEENTEIN ect s of 20 androgens, such as

t est : ,
el o a38 O8FpThe: 300 QOG0 35 R £ ARy Lo g rormon
nucledr agpeptpisehosel ottreri mgnbetsigclideghewchirbgendéaeptod drrerirpgef iy receptor, the

glucoctopt?co%ﬁ{oﬁ %1&] gxle q@ﬂ&h@corﬁq&%@é?o? oTﬂeeAﬁ]ls'@threg& fﬂ.{n%e'?bus tissues of

conpoun to t d mmcs
the body arghis énd@gétnbt@@ugmhm gumdydigogied ey welbastthe paghcphysixRogical effects of

andrerQQ @h&lt as té@%@treﬁfﬁ (”ﬂ a0@ H}ﬂg&m%sthﬁé}rme' (Tﬁ%@' atrec‘m%%ﬂgte@f §tﬁﬁtu§ally, the AR

an _endogenous
is con@med@é m‘r@tfunczsnal\ﬁ@lm@g% thelliggadindigdingén BDDHbe RNA-binding domain,

and aﬂnﬂg—%ﬁﬁlaﬁd&ﬁaﬂ?r}gé&ﬁ;ﬁﬁﬁd @bt tﬁﬁlﬁ% & AR O c@ft}ga cts of an endogenous
transl ocation into the nucleus of the ce?T g
AR ligapdyisirafersed,to paim AR geevieoubefeas  eomround Baiishibiicihe g@wts of im endogenous

AR liga88 RASRA §) RABR{sIniM thin the promoter or enhancer
regions of the target genes present in_ the nucleus.

Ot her prgiogfhizand pivdige éfb%éﬁd?@cweha%d&ec%@rmww which, after
translOMMi&NinBI A Rud mhé &ﬁeﬂh&r’to k2aRIoROIDNA s8GRBces (referred to as androgen

transcri_pt.ion, eagen therapy has been to treat
responge glgmpnig)yvighin %Pr@n@reg B O GBS theepreejcigaasippasent in the nucleus.
Other Pioteisd@iRd BE¥EctBH hFFBHeYt B¢ruRRCHRFRbMNA IRthS YRR S Bine
reover, a number of natural or synthetic AR
transcHpfigR; st s have been investigated for the treatment of

muscul QsRIet dbraplf BRLEEIS tref UG/BridkP oNRNE dHbrAER S6h as reproductive
hemat opoi eti c di sorders, neuromnmuscul ar di sease

disordPIs AT BITE 6 RO SeRl B poBREat R Mfresbe R RuTB O yural or synthetic AR

agonléﬂsﬂ{aﬂ@ﬂ&n ﬁ@@it%ﬁt@«ﬂfﬁﬂtthettfb@fn&bﬁyof(nlﬁﬁ?a—ﬂlosk&&ﬁmlﬁﬁdefrﬁ RBIh&s bone disease,
andro% def|C|encg In addjtion, gntagonlsts -1
hematopoietic disorders, neuromuscular disease, r. eumatologlcal 1sease, wasting disease, and for

hormone replacement therapy (HRT), such as female androgen deficiency. In addition, AR antagonists,
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WD 2005/ 120477 PCT/ US2005/ 019554 such as fl utam de and
bi cal utam de, are used to treat prostate cancer. |t
wowewsd2a4her ef ore be useful to have avail abl e PORPS20NEI619554

"that can activate ("agonize") the function of the AR

in a tissue-selective manner that woul d produce the

desired osteo- and nyoanabolic effects of androgens

wi thout the negative androgenic properties, such as

such %Iﬂwdmd@dnﬂ(b[tamfhﬁudda @JeﬁhSéi t0 l&e&tfpr&ta&l"baﬂéﬂ Sit buld therefore be useful to have

R TN D N

that vmsldqmcmnbme gesiwed esteod aRLinPRAh&ublit BffécCH? AhidrSieusl Wﬁﬁodt' fleNGeative
mbi ned.t est.ost er.one an estrogpgﬂadn1n|strat|

andro?tﬂocT %%ét}es ngh 33 v1r111zatéceﬂ, jepressig gl dengigplipopreieinghwlesterol (HDL).
(1999) ]The Ibmeﬁcbm’fﬁets f Mﬁl’ﬁﬁgenﬁ@tﬁﬂn oktfdn SRARBSSRBrosis were

t
socn R B BB 5 S b SR ofne, el
Eur. Jb@g@ﬁf@c u4w &7i-286 (p9IHDtIH B garga:z;yeaa ldogHle-bledde o &Ssoh @tu&;h @ral

conu SRH AR i et SRR TR ot dambnsg o Ry sective i
promatih® 8@)jal ofAsdde hssriathegping h&f Ieip, ivehile ¢orjeacd ebthtn Metapy alone prevented
bone lt)ésl‘[ rogeﬁg aﬁ@lél@ ]I\Qﬁng%g)ﬁ eated with CEE and

30% of the treated wonen
s uf fer éddftlpmﬂysﬂlgrn iif dvidente thathoefhshs dotreae Newaneh treated with CEE and

mefhyftﬁs‘fds%g%nlgt oévre\éégl m% ?Eate% \/}/c?r}tleinaslu%f%&;{rr 5 nI n d 1 ?egses in acne and
facial gair, a5 OgplEation f 9 Syrrent hidroges phdrsacdiieupibs I[Watts EM Obstet Gynecol.,

i e decr ease
52958 1699, EL IS S BI85 el ot
levels, s seentin etherghidicaf Tleust the whilizing potepiabdrd efeatt o lipid @fttﬁle of current
andro%’éﬂ HRPRA p H‘}ﬁE aPitRRalP rf&\%ge??p"i‘ng t?s%de—s@%!:t?ve an roge%vreecleg Or hgbnists.

i ssue-sel ective androgen eptor a
Andr ogémdroging plaz an imgsstantaale in bine metabblmmannmahnﬁarmm étal.,

“AndrbR4 sﬁp%%ﬁ%ﬁt%ﬁ& m%ﬁ% Fahdal meﬁ‘%%gtg&)o%égpl e%’ggln Enfa b I%%ntlhs of treatment on

eug onad nen wt ost eopor osi s
bone Wﬁll’f@nw ap¢ easdiprespqulas misk Frotoes, hBoner B8: 1tle HE (@ 99@1 dEven in eugonadal

men with Bﬁédi)\éﬁﬁﬁ L{h@ﬁletrabe%lﬁc fréﬁ&r&é f tesé&%?&‘fe tljegtﬁw %ve%lsihat androgens exert

(1996)]. Even in eugonada
importpy osteprapbolie ghipcts. Meapdwglear tBME steasstl énom1b7ﬂ9r@d¢mmo 839 g/em2, in 5

to 6 méRNEAkSpdiSto 230 HQFERBBHRE L |
0 m{:f f ect sp Mean | ur%‘ggr BI?/D [ ncsrt(gaseéﬁs?erﬂéd 18%%@%8\51%?#(:%1{1\45 can thus
be““’f?Q?m§§§°5F@WEnnFﬁ 5 to 6 nonths in response to 250
g of ARELASKIISAAARY 88dued indEMIWHhSLEE BDrdshitd AYS %ﬁ{étgsrtz{t%) who
n thys be used to treat osteoporosis in

“ndefgﬂﬁagg@eéﬁe%v@m tBeregy Gl Endostinperchipaipmy isagliewd by long acting GnRH

agonis®/) Wisilealh@rogaAERptof PBEIAAS AlinplmR] @ih Aﬁqg{a%@@ qﬁ?&g&lse to
hmnmg@ﬁr'V%Flon therag% (ADT) . Endocrine orchrecto
FrEVALPnPese girg S ?fF%EO@hmﬂuswon%’@@m Beme lass, amlmgseand fatigue.
Ina p1lbﬁm&19to® neh B kgD bﬁ)staf%aﬁ’&? ke sheal boA\Gs, @@%?Q&fﬂs&t}ﬁorosm (38%
VSZSQ ggonse to. hornag deprivation, these ien
QY FEPRE PRBRR HORST brdgmd %@%u@“&%ﬁ grepghiban enesyear than the patients

who d1d\/ﬁét|ﬂﬁ&éir§o ABTdWea i gy &iroloky) 5a: d07laAAl (@b %// L%bd?@ néMSME was
eni a O VS.

Slgﬂlﬁcgg“?}glgagfr grg}oeit ?lg ga)f 31{%%% 8@&‘?& B@S tﬁﬁ}-}eée]@@ﬁﬁﬁ @qﬁagqglgts 1n the prostate

that lackfantafrmtktit Belidh goObme AT mh@le @h 8ahRFul hAAR f@l'['lg@ W E&Rkerdt IBPf)}ostate cancer,
| et al

either n8logg{ﬁn%glﬁﬁctgﬁgv%q%atg@gg%e al df‘ﬁ‘r%o ADTii L L Metab., 86

278728 1g@aodl)cantly |l ower in nmen who had undergone ADT. Thus
ti ssue selective AR antagonists in the prostate that
| ack antagoni stic action in bone and nmuscle can be
useful agents for the treatnent of prostate cancer,
ei ther alone or as an adjunct to traditional ADT [ See
also A Stoch, et al., J. din. Endocrin. Metab., 86:
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2787-2791 (2001)]. -2 WD 2005/120477 PCT/ US2005/ 019554
Ti ssue-sel ective AR antagoni sts can al so treat
w@oiopayEyri ¢ ovari an syndrone i n post menopausal PEDDE2905/019554
See C. A Eagleson, et al., "Polycystic ovarian
syndrone: evidence that flutam de restores
sensitivity of the gonadotropin-rel easi ng hornone
pul se generator to inhibition by estradiol and
Pr ogestiLaesiective ARIDA on%?éj&ﬁralsg Bbat Mﬂ: Be ova%%n syndrome in
4047- 4052 (20001). 5 SA%Q can al so tpr eat certal
postmReqpPARBpBPEe. Segl Coo Fdelespnadf abn FPYEHS owawndt@eﬁ e¥idgnee that
ﬂutantim%gtwep séﬂymmdoﬁﬁa@ohm%bﬁtra@asﬁé%@)mda@ 9@1@%11%& B ih@bition by

he i ntroducti on of reconbi nant human

estradsm a%gegf@tevm ¢ @L@MM&@% 8%AAA40SR 298 by

chroni AT anaftb dkiRertdif hERAbHoleBP dis8ratks Q9 &{¥Sogens stimulate renal
i ncrease serum EPO | evel s in_anemic patients with

hypertiemhy siad e dreppietis (FRO) e orna A onipéheratafyr e ¢f gecombinant human EPO,

androSeh WeRIBHloydd RALAEMmiQUauRA 8T t@oMt kdnal B0HE. B 28&ki6E hdtBgens
action_such as can_be provided by SARMs. 10 SARMs can

increage sesup B Iyl in angmic paticrls #4h APP-sip Aplpstic gngrpia and myelodysplastic

syndréth&a tii@then®for @b&a& tNYH reqiikeSseleBi RO bubiPas! CANBE hroGALPEYS ARM .
fat is supported by published observations that

andr og iaHaSe ke e B g ot AUBEL P él??é%%meﬁh%f obesity. This
approNdh&@ efvaking Bddyifit i9a s teadY ipehlisted ohsé;vatioﬁmh@yldrogén @llninistration

anabol iic, steroi.d  treat but. not pare
reduoeg PR BRORY PG o RSB OSTa Dok FHL [ ek seroid
treatn@h Biit rﬂ'ﬁ;ﬁh,rentdriltandrdgen tfR@®ht, WecrehSss abdonifial 4at (1L 8259, blder men,” Int. J.

Obesibﬂ\] a%(/: 61%3%%%@%)}, ZLC%%’VQ]HI};{’EX g?ﬁﬁ%ﬁn@s d glgggnss II&AHGL(%%O%? Composition

and REYiGial Bbdst Fab DistribuGbeBeOtReskoyaiappausa W MeienA Clifical Research Center

s B PRS0 R P, ST s B EE v

androgénidbTivamn catbe endichg anhe refihan bBotesity. be beneficial in

e L RO P AR o B EP ) e RSBt symome
(insulByradstare syndiangysyindrome s}{)spsaanmmrls yrolero Myw lsyemjasfaml afl free testosterone

and se? %&%‘8:1}%"’?% gl@)ﬁﬂ%ﬁk&[é@w g\r/ﬁ%vr?é)%fn zgsggc?ated ﬂbtmeefdlabetes visceral
obesitfy ShiBGH r¢smta11m1(hh1wvlﬁ51ﬂ)mermaad,3$bmdMe)chndMatabblg&pﬁ'ncﬁome D. Laaksonen, et
al., D;\g‘;&es%a?% 27 ﬁ)ﬁgﬁ)ﬁ 2b4 135&12 sge' daelér%rig liaal&aﬁe%s tSaL %ﬂ?o J Endocrin, 149: 601-
608 (2908 Polvftrin, BX all_laakﬁh@_am 1@t991a97 (19122)a¢1@tPeMa@a,ree pl. Qlesity Res., 1(4):
245_2]%?%199%036 1041(2004); see also D. Laaksonen, et al.
J Endocrin, 149: 601- 608 (2003); P. Marin, et

al . | ntAndjogeDizesitorygoni@s caaQlsoQ9% ther@BRYS vaurchginstawrpdrgenerative

d1seas%§ su%il as g%ﬁéfngry 8 dlgegldé) (AD 24‘ﬁe ﬁ) g(ﬂl% enszté nﬁﬂger @gl%grotection through
eptor agoni'sts can al so peutlc va
the andgnacmmeptmmntegmdéwydt Hemgmonti, sfeeés‘ékst@eten@namedlated neuroprotection
' bl n
o) GUELTEE SARSEr T : Loty enr ot o
Gouraggtaly repatet] dut @yogerommﬁﬁsecr@tloraq)f Alzheimer’s $-amyloid pept1des and can
therefor-gg; S LORILE R rﬁ%at Hégt' d?tA%j[( BSLNERIQLE CStci 9. lé(ﬁrl(?ﬂﬁ @Ob(ljb? A mechanism
rogen receptor iIn human primary neur ons,

via inhibigion ehletperphgsphoryigtian of ppageipoigpliated 1(5§mpa@gr@§10@|AD has also been

describ r P%s&z&ﬁéno& G@EQ&E&JS&%W%&Q e Beat Sfdcks %du@&i &k activation of glycogen
einer's P-amyloid peptides and can 30 therefore be

synthase b@aserﬁﬁtménqt pé%h@ﬁ@pemenmn{se prpgc-t MHZ -JRemipal kiggse and
97: 1202-1205 (2000)]. A nechanism via inhibition of
hyper phosphoryl ati on of proteins inplicated in the

progressi on AD has al so been 3
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descri bed [S. Papasozonenos, "Testosterone prevents
t he heat shock-induced over activation of glycogen
wa@shzmer ki nase- 3(3 but not of cyclin-dependePeT/Kbva5€19554

5 and c-Jun NH2-term nal kinase and -3 WD 2005/ 120477

PCT/ US2005/ 019554 conconitantly abolishes

hyper phosphoryl ation of is Inplications for

Al zhei mer' s di sease,” Proc. Nat: Acad. Sci., 99:
concohitdifity abdimshé¢sHyPerphospRstolb QEHEIT of BHERtdhs BE AhSitSr € 8Beadd, ’Sproc Proc. Nat.
Acad. Ea.vg 1%33 g@bﬁé effect on nuscle tone and strength

Rt % e le dermonstrated that "physi ol ogi c
andr o_ge“{mdfcgﬁﬂ ﬁﬁ@!ﬁiﬁkor?dﬁs d@alsb Byve a b'énéi?ém) Gi}?&@gﬂnuﬁferloﬁegand
S$oci a signjfi in fat-free mass

seenefty SRR i 0e e ofhcttsed B pERioliey Seioatpeniovenyens i healcy,
hypogBkadsll nen igdssadiated With Specint ghins id B fre@badBm2RQi2: land maximal

vt A BB AL R T b O

defi ci (Amdlyogelrremptbr n®dtiledotitcanl b @sehl M thiahedbcleh 2 %iBido $h both men and

womef stk op@lex Mun iR S iRt Bowoehad L. Cancer 2

158-161n Lewemdrogem lﬂwﬂryconmrbma talthe dexding ivesexual Hhtdrét Bimany women during their

later r{gg&%%%%@%k’  DERL, %%@M_&gﬁ gfsg(ggs% 1988}, 1o one study,

circulagipg fregd tastpstegorfereas positivabstazrebured vmﬂ&emi;ddsiry @d.yIn another study, women

with pﬁl‘ﬁéé%& ?etc&giﬁw 4 d rrrlgl?%%{lgllrimgngg Iw{ar% 6}l)rrowdeg ng#écrqogl%i b}%Achéﬁwent (50
mg/daypye Comprred itk d/ophly Qikmlgqy@pdml DHEIEAdnmpétae@WBmEn {ho@ed an increase in the

frequeﬁﬁ}/ o Qé%al tﬁﬂ%‘?@{lﬁ redf Lﬁnsﬁﬁcﬁ\ﬁg% ﬁéﬂnAﬁh S'lr %ggﬁ{g}ﬁ%@ 341:1013-1020
(1999) Yoo lsoFo pLBS: é@hnaE_Qghmqgﬁmm 86t BI95H01 @OAL).

:S% Ztll i B %g&lg{%{zégy \]_Qéd Seﬁ{or ﬁlodulflt'(}}s '1:11;]&% alsm%F Pév%ﬂ iny trea&fl% gognitive
impairmer g @irersht studit bigh- dosg eral &xBO&n2iber a0 . combination with hlgh -dose oral
methylégt@btéﬂo{?@@!ié vendH 55@9%35@&%%{1 f&%‘%&kx%@tl’??enox eg%léthve?ests were

useful in treatljg coghi tive I npairnen
adminiglerge) heforgjagh alis she fonramnonsk herogemireaimens r Tl 1omt1g;utlom found that women

rece1v1ﬁ§£@8nﬂﬁ‘ﬁa't1@ﬁ‘ of’\és&@ eﬂ'(g Bs B@?ﬁﬁd%eﬁ#ges‘?&e@éﬂet 0 ok: %?TI% g{%uned a steady

given to nenopaus
level Of)@ﬁoaermcmlgﬁ? ux}@ng Memeryifaskebut gheryomen recedihgretioger (Iafdmg) alone

exhibitad deRfeaded Peff@HandOAL Wi RWIR B0kl REL
i nvest i ggtl ona?ound tlhat vvon%n 20"?222? \1/?-@;%002)
conbi nation of estrogen (1.25 ng) and

SUMMIEOhPF e BS/ENTGOR (2. 50 ng) maintained a steady
| evel of performance on the Buil ding Menory task, but

t he WoTREPISEREARNERURY relates tngoppoundeof styytuesl fomaula I:

exhi bited decreased performance. A W gai ewski, Horm
Res. 58: 150- 155(|:¢12}1§)02)R2 SUMVA | NVENTI ON 25
The present inventi on 'ng atgs t ounds of
structural fornul g
(R4A)m mor a phat|ne
st ereoi soner the

utigally acceptable salt or
ther uses, anf@d? .pha)r maceut i cal

or a pharmaceutically acceptable salt or stereoisomer thereof, their uses, and pharmaceutical

compositions.
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conmpositions. -4 WO 2005/120477 PCT/ US2005/ 019554

These conpounds are effective as androgen receptor
W@owai1s437 and are particularly effective as SARNMYUSZN®E§19554

are therefore useful for the treatnent of conditions

caused by androgen deficiency or which can be

anel i orated by androgen adm nistration. The present

invention also relates to pharmaceutical compositions

C o np ri 5[;1 pALoN c{)ﬂ;gounﬁs o Q’ﬂ@é{ﬂ/g gs caldBJgQ?reE’érp?(?%%nié.t{%ﬁQI}é IQAPﬁClllaﬂy

ar maceut 1 cal accep e ca
effectivn weMRMﬁ They armth@refcmfewfuﬂ fas thedrspimsirfsonditigns tapsed bioandrogen

[ el | - assays t hat
oo BT SR RUGRED Sl BaBRCRIA, SE0 1
N- C i ntle preseny imvertionplsogelaipssie Phasmpesttisal papRasiionempasis the
comp<§dnhé of thd SR thRdntioNAla aaﬁltahk{a%édu@ﬁly a@&'ﬁMb&Q:'JHEH nds in

his invention, identified wt met hods |i sted

above Tip b IBYqﬂtltﬁP’é@d@V%’éPlééieﬂ %nmﬂnwbzﬁ ifaetiphas, SARMSs using a series

of in Vitr& cellaeﬂ%% the ﬂr@ﬁl@ Qgﬁﬂr}ﬁedﬁa?éd' At 28 bih QﬁAlesuQPﬁ%)fl\@CqﬁEﬂa&{Bn, (ii)
in a rodént nodel ost eop0r03| S) ant agonrsmin

transciipiéagpbepression #idrHD trévacem%lalcﬁﬁﬁwe@t %@%Mgmwwdis fp this invention,

1dent1ﬁ&§®ﬁlﬁtth@ %e&@&iselm&l BB, @ﬂﬁlﬁﬁ%ﬁe%@i'e&fve RIROsdoatsA i V¥R, agonism in
I nduced b ngonlsts The conpounds, of the present

bone § SW@ﬁfeqna# ioB i arode Rgdel 9F esteppetoss) and aptagepism in prostate
(miniEh1SEREEE prodtate SRV inQAGraAYSREs AXd MIHOABRIGT PRkia RN induced by
whj ch can be aneliorated by androgen adm ni stration.
AR agpRIsS®);ch conpounds are ideal for the treatment of
oSt eopame sdnﬁpduﬁdmmradaﬁk iNRAti GSidéntifiod ad memmyreql@efumo treat diseases

nbi nat i i.bitors of pone._resaorpti
or coniog Gt AETafadeDiigies Gy SERUIon A g kel nistation.

Such ¢cidpotrds @feideaafb& &3 tieatnegt cbfm)stf:qtbﬁﬁtsﬁii w@ﬂhﬁ@ﬁﬁhﬁifs ,a monotherapy or in

cal0|t rot on bi.t ors ey can al .
comb i B SRR S TRAR S AL SRS TS CYRER T oiERAS, cathepsin K
inhibifo BrvEBiRafiRtcypt6H 26taBeHiam el cithing Add 265 bikep effbitorkh Q‘hey can also be

SARM conpounds of the present inventigon can also

used ‘@Fhmge%@atr%lfnu%afee%nﬁéwa%qn Hebat %ﬁr@hw@éla@éone%@ﬁlogeﬂﬁgeof The

SARM? 5 Rh® dfﬂfé(i)%selﬂfiﬁleﬁﬁdﬂ @ alRs BSdnlbyed MyrRRhRleABProstate disease, such
over npounds of this invention §%h|b|t

as Proﬁtﬁfﬁ Fﬁ"EFf aé‘ﬁi’%‘&%%PTBﬁa%%?yﬁelPH&‘ﬁ BERg Mg Vel compqungy s jpvention
exhibi@ AghiGarfees u@ﬁamtacﬁﬁndtfxmhnﬁ@bwmf) atitl daf bk uSsMI for treatment of hirsutism.
j tional ounds of .this |nvent|on

Addit@?ﬁ TCHP@UJH% ’gé ﬁlgsrrg}zw%cagﬁama fe nBJéc § §W&l‘l ang‘?m be useful for treatment

of sar&dpaﬁﬁ ﬁﬂﬂrﬁallt}O fTheq E:ﬁﬂﬁ&iﬁip&ay&ﬂd) réd’uad: Vikgeral TH@ythe &Batfhent of obesity.
o .r.educe visce in the tre t ment
M““B’%E §?‘¥I§Pun M D REpriop 8?Pp &@“ PELREYTAYE ‘f F%’lﬁa]c‘ﬁﬁvous system and
can beensBffubiottreand song@dr s@@pﬁ@nﬁ (hot flughnendae ivickcake dhersy andlilsyE tEHEY can be
useful.to treat vasonotor synptons (hot

.and 25 can
u“ﬁJPﬂﬁgﬁfngﬁﬁﬁ ﬂFH%?é&?SSSnergy and |ibido. They can be
used i mThe b@nﬂidhﬁﬁ ofelie praentAhehgonman also ¢ sed fethe Trb@ment of prostate

v R HRE 4 B 360 ST 20§30 BB e v,
or as aanapla«:éjmentcﬁ)r dntiafdréitdn alm:tplysbbdaawkﬁg&m abilityt Iloanaggmzefmdrogen in the
prosta% O?H a}kl)rlglﬁeljtgr ogte?(,)Pl%rt}eg%tr ggghe{jg}geadggng S P%t%e Preg%l? nvx%n%lo{l gan be used for
their admitﬁ@amtmebmdn thg ereatient di pardteapic omtatae an ahuhcmonreatmeet with

antlangro§en F zps n%nof?lerkz)lgyllz Por ‘ihh %rahtlanla%%gn(%Wr gfg’ﬁgs giffeirmg van?age over

I On can elr- a
traditibygah entiandrbgeas bflwatgt@ne smiting afddigakilc cglapmmds @fsthla mvention can increase

the nu%l%imu&%iooh Qelfs,r &1‘% g@r@& bWo& pells and platelets, and can be useful for the treatment of

-5.
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ant i androgen, or as nonotherapy for their
anti androgeni c properties, offering the advantage over
wao e@ditzi4onal anti androgens of bei ng bone- spar i PQI/US2005/019554
Addi tionally, conmpounds of this invention can increase
t he nunber of blood cells, such as red blood cells and
pl atel ets, and can be useful for the treatnent of -5
WD 2005/ 120477 PCT/ US2005/ 019554 henat opoi eti c

hematdpieictiyosderss sieh adspl@pt agdnis BHYSosideFY their¢RHS isEl6dtivB Gndrogen
r ecept_ or_ agoni sm

their. ti.ssye sel ective andragen r.
receptor SRR R abovefhe %%’?Pﬁ&ﬁ%ﬁt inyqgtien a1 ideak foppragpre replacement
theraplyde By pof@tadio Qandiogen d&fRlenp@mant t herapy i n hypogonadic

(androa&n.dechien % nen. This invention_is al so ) )

concer ned TEEHOLS AP GonsRed itk safly and speqifically fragfing ampalessubject with
abdonsind jadipbsityi rhelhaboﬁc ajbﬂﬁﬂiiel"(alscr)] REHWRQS itlfe}’insﬁlﬁiréﬁﬁ&ﬂc@ syndrome’, and
‘ ndg.one, (a .known as the “insulin resistance
Swmé%%%ggﬁﬁd&pgﬁﬁnﬁa§9ndrone X'), and type Il diabetes.

DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present

[ i s that are useful as
DET an%r2%§§RP§§Q§?§$Tﬁ§6ﬁ§E§3#§?ors, in particular, as

sel ect Thepzseir dyetion exda i to compuatdathatiafe sEARMRhdrogen receptor

.present inventi are ihed b

modullBRPRHARE Y. of a5 (R modaBits SRR\ Segottias or e
presenf RA¥ntion arshiasonibedkhpt stmetiutay famnalet abl e salt or a

st ereoi sonmer thereof, wherein: Xis - , or -N-; 15

nisO, 1,2,o0r3; (iqm) is 0, 1, orfg; : , and RS are
each i ndependent'ly"cho 3f¢pn1 rpgen, hal ogen, 20
cyano, perfluoro |, N_per oCl1- 6al koxy,
C1-10 al kyl, C2- al kynyl, C1-10
al kyl t hi o, (RYm O

a pharmaceutically acceptable salt or a stereoisomer thereof, wherein:

X is -CH-, or -N-;

nis0, 1,2, or 3;

mis0, 1, or2;
R1, R4, and RS are each independently chosen from
hydrogen,
halogen,
cyano,
perfluoroCj-galkyl,
perfluoroCj -galkoxy,
C1-10 alkyl,
C2-10 alkenyl,
C2-10 alkynyl,
C1-10 alkylthio,
aryl Co-10 alkyl,
(3-8 cycloalkyl Cp-10 alkyl,
C3.8 heterocyclyl Cp-10 alkyl,
C3-g heterocycloalkyl C2.10 alkyl,

-6 -
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aryl CO0-10 al kyl, C3-8 cycloal kyl CO10 al kyl, C3-8
heterocyclyl C2-10 al kyl, 30 C3-8 heterocycl oal kyl

wW@200302@7kyl , -6 WO 2005/ 120477 PCT/ US2005/ 01BEHES2005/019554

(CO-10 al kyl")'1-2ani i C0- 10 al kyl, (aryl CO 10

al kyl) 1-2am no CO 10 al kyl, (C3-8 cycl oal kyl C0-10

al kyl ) 1-2am no CO 10 al kyl, (C3-8 heterocyclyl CO-10
al kyl )1-2am no CO 10 al kyl, 5 (C3-8 heterocycl oal kyl

- 10 kyl, (C0-10
al kyl) 15 Qgibn’a%glég?%@ﬁﬂ@gﬂﬁg@goym al kyl . (aryl CO 10

al kyI ) J(amhﬁm-moal&vlbpwﬂumcmo akyllo al kyI C3-8

het er ocycl y k am nocar bon m no CO 10
kgl Es eid B @?‘g&ﬂ@weg{oll@ Ak,

am nocathamel a oldicy®) (ﬁirqﬁ cycl oal kyl
0 10 A E% §%og§gb)%ny| W1 Sihing al’kyl . (C0-10

al kyl) 1023rhet¢ma¢lwrw Co.q0-alkel) aaying Co(lara;kiyl Q0- 10
al kyl) 2am ar bon 8 cycl oal kyl
10 ST ReR R EnS oo S

het er oqugl @§. 163@1<91§)1k@4nhﬂdca@emﬁﬁaé b@qwau@p 10 al kyl, 15
C3-8 het erocycl oal CO 10 al kyl am nocar bonyl CO 10
al kyl , themowcwwo«iamﬂsﬂmyn enytoning Callkyikyl. C3- 8

CyCh O A0t FRURRTMLAL A0, B2 oy,
al kyl , c@cﬁlda&ym(pgyﬂkﬂahhmbarmrylla&nﬂi Ry ho alkyl,

car bonyl am no - al kyl, 20 aryl C0-10 al kyl
car bonyf %Oﬁ@y%Z%n%WPY Coao-diglal kyl oxy

car bon al kyl C0-10
al kyl oi(éﬁg%a\@g%g%lm %bilﬁcﬁl@)éﬁéyp@ 8 heterocyclyl
CO 10 alskydyoloplkglCh omalkd mmitocbdny0Cal; f ylkyl, C3- 8

het er ocycl oal k | kyl oxy_ carbonyl am no CO 10
al kyl %%Fﬁ%i?g/yé@lcg@lw ¥/1I“83{’§PC W&%ﬁlﬁﬁﬁ% CO 10

o K Gk srabemhan B gl -0
C3- 8 hélperoodipt barbonghua® G-kydlkply car bonyl oxy Q) 10

Al kyls o5 ¢ eycloalkyl Co.10 alkyl carbonylamino Co.10 alkyl,
C3_8 heterocyclyl C-10 alkyl carbonylamino Cq-10 alkyl,

C3.8 heterocycloalkyl Cq-10 alkyl carbonylamino Cq-10 alkyl,
aryl Cg-10 alkyl carbonylamino Cq-10 alkyl, '
C0-10 alkyloxy carbonylamino Cq-1¢ alkyl,

C3.g cycloalkyl Cp-10 alkyloxy carbonylamino Cg-10 alkyl,

C3.g heterocyclyl C-10 alkyloxy carbonylamino Cg-10 alkyl,
C3.8 heterécycloalkyl Cp-10 alkyloxy carbonylamino Cq-1¢ alkyl,
aryl Cq-10 alkyloxy carbonylamino Cg-1( alkyl,

Co-10 alkyloxy carbonyloxy Cg-10 alkyl,

C3.g cycloalkyl Co-10 alkyloxy carbonyloxy Cg-10 alkyl,

C3.8 heterocyclyl Cq-10 alkyloxy carbonyloxy Cg-10 alkyl,

C3.8 heterocycloalkyl Cq-10 alkyloxy carbonyloxy Cg-10 alkyl,
aryl Cq-10 alkyloxy carbonyloxy Co-10 alkyl,

C1-10 alkoxy (carbonyl)(-1Co-10 alkyl,

-7
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C3-8 heterocycl oal kyl CO 10 al kyl oxy carbonyl oxy CO 10
al kyl, 30 aryl CO 10 al kyl oxy carbonyl oxy CO 10 al kyl,

w@260302@koxy (carbonyl)0-i CO 10 al kyl, -7 WD PCT/US2005/019554

2005/ 120477 PCT/ US2005/ 019554 CO- 10 al kyl car boxy
CO0-10 al kyl am no, hydroxycarbonyl C1-10 al kyl,

hydr oxycar bonyl C2-10 al kenyl, hydroxycarbonyl C2-10
al kynyl, 5 C1-10 al koxy, C1-1I0Oal kyl oxy CO | oal kyl,

aryl oxyc C % Qal kyl oxy C0-10 al kyI
C3-8 heterocycly% O%aﬁﬁg oxy C0-10 alkyl, 10 C3-8
het er od;ydfommakl;dnsaZCﬂ.mlkﬂl oxy CO 10 al kyl, Cl- 10

al kyl car Qonyl ox k (CO 10

al kyl )%-‘/g@ﬁy%o‘&%ﬂy@ al 10 alkyl, (aryl CO 10

al kyl') It aesoalf L0 al kyl, C3-8 cycl oal kyl

co 10 alyés)lt;&am n&@%ﬁ%ﬁym 10 alkyl, 15 C3-8

het er oc()‘/lcl(yéhlk@@r 10 al kyl ami nosul fonyl CO- 10 al kyl,

C3-8 h ero kIy 10 al kyl am nosul fonyl C0-10
al kyl , %V 0&%Y onyl ami no C0-10 al kyl, C3-8

cycl oaI [,X}EQJ %&alﬂizlkw sul fonyl am no CO 10 al kyI
C3-8 heterocyclyl C0-10 al kyl sul fonyl am no CO- 10

al kyl , ©On8 cal@lkytaxg Coapelkohl kyl CO- 10 al kyl

| f | kyl
Sl f o ElhagoSa B2 ok oy Ehup i 10 81K
al ky| orog,gaaaemwaﬂwi@%mylakm aphmg, C3-8

het erocycl yl -10 al k\él oxy(carbonyl )G i CO 10
al kyl a lnuzalkmr@nml@ﬁé o9 elal kyl 0010

vl oat koAl Ao THedd HABEAP) 07100 0

al kyl an@sydCo.ap yﬂcy@zalﬁnahlf@fdywmg alkbbnyl ) 0-1C0- 10
al kyl am no, (CO-10 al kyl) 1-2am nocar bonyl oxy, (aryl

CO- 10 ﬁk&?ﬁcioa%h?%@ alkpsaymosuiieny| €B1@2kBt er ocycl yi
CO- 10 ghkyldidrodRIY1 B9G5BT ifonyl Co.10 alkyl,

C3-8 heterocycloalkyl Cq-10 alkyl aminosulfonyl Cp-10 alkyl,
C0-10 alkyl sulfonylamino Cg-10 alkyl,

C3.8 cycloalkyl Cgp-10 alkyl sulfonylamino Cq-1¢ alkyl,

C3-8 heterocyclyl Cg-10 alkyl sulfonylamino Cq-10 alkyl,

C3.8 heterocycloalkyl Cg-10 alkyl sulfonylamino Cg-1( alkyl,
aryl Cq-10 alkyl sulfonylamino C(-10 alkyl,

C1-10 alkyloxy(carbonyl)(-1Co-10 alkylamino,

C3-8 heterocyclyl Cg.10 alkyloxy(carbonyl)g.1Cp-10 alkylamino,
C3.8 heterocycloalkyl Cg-1¢ alkyloxy(carbonyl)(-1Co-10 alkylamino,
C3.8 cycloalkyl Cq-10 alkyloxy(carbonyl)g-1Cp-10 alkylamino,
aryl Cg-10 alkyloxy(carbonyl)(-1Cp-10 alkylamino,

(Cp-10 alkyl)1-2aminocarbonyloxy,

(aryl Cp-10 alkyl)1-2aminocarbonyloxy,

(C3-8 heterocyclyl Cg-10 alkyl)1-2aminocarbonyloxy,

(C3-8 heterocycloalkyl Cg-10 alkyl)]1-2aminocarbonyloxy,

(C3-g cycloalkyl Cq-10alkyl)1-2aminocarbonyloxy, and

-8-
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30 (C3-8 heterocycl oal kyl CO 10
al kyl ) 1- 2am nocar bonyl oxy, (C3-8 cycl oal kyl

w@koAal4kyl ) 1- 2am nocar bonyl oxy, and -8 WO 20PSI/LT 719554

PCT/ US2005/ 019554 hydroxy CO 10al kyl, and provi ded

that when X is -N- then R5 is other than a noiety

chosen from (CO 10 al kyl)1-2am no, CO 10 al kyl oxy

car bonyl am no, C3-8 cycl oal kyl CO-10 al kyl oxy

car bon ' 1. C0-10 al kyl oxy car bonyl am no,

Cl- 10 éllyga%gw?%'%@{n\é)a’r bonyl ) 0-i CO- 10 al kyl ami no, Cl-10

al kyl oxyd p@ridedthhe) wheh GOs ].-BT- thah Ry lissothan than @3adgety chosen from (Co-10
cycl oal kyl CQ-10 al kyl rbonyl )0-i CO- 1

al kyl ani no, 2H¥H1-28F4pP- @Qa %Pwaﬂw(le%&nso B 5urlqadiel €010 alkyloxy
al kyl am no; & ﬁﬁﬂm?g’ awl@oel%hqldsw%@fs&@%w cghgsen

from hydrogen, 10 cyano hydr oxy

CO- 10al kyl , ah@tcﬁ(b/(uanb(!@l)oa&lokly)l alkylahﬁno C1 10 alkyloxy(carbonyl)o 1Co-10

gg r ]:I. I0 : glr (Izy ﬁgﬁ S ?alr‘g’?%yx ?53 &FY 3111531%(1 %er(%l ableyIory Cgrbglg,yg OoéijKl)ﬂ alkylamino, and

C0- 10 al kyl C3-8
het er o?ycl)/oal Kyl 1&@1&9?%%% 1%1%)%11??4%%1 2 am no

R2 an@R3 bk eabﬂdyxhepenc(eaﬂybho@hﬂcﬁnal kyl ) 1- 2am no C0-10 al kyl,

2%((1@ 8 cycl oal kyl CO-10 al kyl ) 1-2am no CO 10 al kyl,
88Het er ocyclyl CO- 10 al kyl )1 _2anmi no C0-10 al kyl ,
( G3toBerhet er ocycl oal kyl C0-10 al kyl ) 1- 2ami no CO- 10
al kyl, (C0-10 al kyl) 1-2 am nocar bonyl oxy CO 10
al k1° ,’ (aryl C0-10 al kyl ) 1-2am nocar bonyl oxy CO-10
alakyo, 30 (C3-8 cycl oal kyl CO 10
alh%ljo)(yl(-:&?{iglpy?’car bonyl oxy CO 10 al kyl,

perfluoroC1-galkyl,

perfluoroC]-galkoxy,

C1-10 alkyl,

Ca-10 alkenyl,

C2-10 alkynyl,

aryl Cp-10 alkyl,

C3-g cycloalkyl Cq-10 alkyl,

C3-8 heterocyclyl Cp-10 alkyl,

C3-8 heterocycloalkyl Cq-10 alkyl,

(Cp-10 alkyl)1-2 amino Cp-10 alkyl,

(aryl Cp-10 alkyl)1-2amino Cq-10 alkyl,

(C3.-8 cycloalkyl Cp-10 alkyl)1-2amino Cg-10 alkyl,

(C3.8 heterocyclyl Cq-10 alkyl)]-2amino Cq-10 alkyl,

(C3.-g8 heterocycloalkyl C-10 alkyl)1-pamino Cop-10 alkyl,

(Cp-10 alkyl)1-2aminocarbonyloxy Cg-10 alkyl,

(aryl Cp-10 alkyl)1-2aminocarbonyloxy Co-10 alkyl,

(C3.8 cycloalkyl Cq-10 alkyl)]-2aminocarbonyloxy Cp-10 alkyl,

(C3-g8 heterocyclyl Co-10 alkyl)]1-2aminocarbonyloxy Cp-10 alkyl,
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w@ ans82(et er ocycl oal kyl

(C3-8 heterocyclyl CO 10 al kyl) 1-2am nocar bonyl oxy
CO 10 al kyl, -9 WD 2005/120477 PCT/ US2005/ 019554

C0-10 al kyl, (C0-10 al kyl) 1-2am nocar bonyl am noCO 10
al kyl, (aryl CO 10 al kyl) 1-2am nocar bonyl am no CO 10
al kyl, (C3-8 cycl oal kyl CO0-10

al kyl') 1- 2am nocar bonyl am no CO-10 al kyl, 5 (C3-8

By B0 0, g st o €52

al®yl o dik@pmanooeadbonydminoCyp C0kA0 al kyl,  (C0- 10

al kyl ) 1- 2am nocar bonyl CO, 10 _al k L (aryl C0- 10

aKWI 0 LRI REHIOGH ?nyte@%%m%l yl, cycl oaI kyl
e e @%H%%?gfzﬂ%ﬁh%%ﬁ%%z%#y g0,
CB:=43 hatecyty Qoqalaldq'l)b@&nmacadidnyllammml Goomeallgdbny | CO 10

o kay '&h‘f—t&ryfycgﬁ?l%%m#ﬂg e o RaOHy
@gkgyloé%gﬁ&hrb%ltg [Blaliyl, carbonyl ami no CO- 10

8 heterocycloal kyl CO 10 al kyl
céaridd?wimaihdh -XB@irkQarhdriyy Co-10 akkyl, CO- 10 al kyl

bon al kyl -1 | oxy
%aﬁl% @@l%ygaw%fbon C%l%@%ﬁm kyI CO 10
atlgxgl m&yoc@apb@@ Yo a’iﬁ:}'lr&ﬁmﬁ@arﬂ&yﬂtb_){b alkfr@ heter ocyclyl
al ky on¥ycarbonylan1no - . 20 C3-8

héftsé;rh?tey@b’daiﬂ ICoam-aioyl amyfradaoyylc%o ¥lam no CO 10
al y car bonyl am no CO-10 al kyl,
AT (s s et

ony

h e)‘s%rd?ﬂ&ﬁ@lkﬂ&idﬁw ARyl bﬂawymmsd.@o slkyy |
- 8cycl oal k Icar bonyl oxyCO- 10 al kyI 25 C3-8
h@ﬁéﬁ@tﬁﬂqyylw borYsapenlagna ey akYlen- 10 al kyl oxy

aI &1 oﬁel)r/g Xlo%i%ﬁl% @yiﬁ&cai@gﬁﬁﬁ%%&@ghy hgtoerlgcycl yl

Ca-ylcothucbmayboﬁmﬁoop@auﬁzo 10 al kyl, -
het er ocycl oal kyl CO-1Q al k%l oxy car bonyl oxy CO 10
a@@;ﬂp”@bﬂ&ﬁﬁﬂﬂ@dﬁﬂ}@ﬁ@ k9 rE¥y carbonyl oxy C0-10 al kyl ,

Clo 10y Bk ] fABAOY! hBoryiliitQ gy ¥liyl,
C3.8 heterocyclyl Cq-10 alkyloxy carbonylamino Cg-1( alkyl,
C3.-8 heterocycloalkyl Cq-10 alkyloxy carbonylamino C(-10 alkyl,
aryl Cp-10 alkyloxy carbonylamino C-10 alkyl,
arylcarbonyloxyCg-10 alkyl,

C3.8 heterocycloalkylcarbonyloxyCo-10 alkyl,
C3.gcycloalkylcarbonyloxyCo-10 alkyl,

C3.8 heterocyclylcarbonyloxyCo-10 alkyl,

Co-10 alkyloxy carbonyloxy C-10 alkyl,

C3.8 cycloalkyl Cq-10 alkyloxy carbonyloxy C-10 alkyl,

C3-8 heterocyclyl Cp-10 alkyloxy carbonyloxy Cq-10 alkyl,
C3.-8 heterocycloalkyl Cq-10 alkyloxy carbonyloxy Cp-10 alkyl,
aryl Cp-10 alkyloxy carbonyloxy C(-10 alkyl,

C1-10 alkoxy (carbonyl)g-1C0-10 alkyl,

-10 -
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-10 WO 2005/ 120477 PCT/ US2005/ 019554 CO 10
al kyl car boxy CO-10 al kyl am no, C1-1 Oal kyl oxy

w@eosal4kyl , aryl oxy CO 10 al kyl, C3-8 cycl oaP&®yUS2095/019554
C0-10 al kyl, 5 C3-8 heterocyclyloxy C0-10 al kyl, C3-8
het er ocycl yoCO 10al kyl oxy CO-10 al kyl, G -10
al kyl car bonyl oxy C0-10 al kyl, C1-10
al kyl oxy(car bonyl)0-i CO 10 al kyl am no, C3-8

h | vl 0 car bonyl ) 0- 1CO 10
aﬁ@iﬁ %%?‘lﬁ%?“’Xi@%c@.aé@ﬁh%‘é‘?E&cl oal kzl ) C0- 10

at Kyhms¥d® @obakyl 0- 1CO- 10 al kyl am no, C3-8
cycl oal kyl CO 10 al kyl oxy(carbonyl)0-i CO 10

alrkiornad-a0alkind  aryl C0-10 al kyl oxy(carbonyl )0-i CO- 10
inin R, R, R3, R4, and R5,
{’(g %ﬂ&loxg% lﬁﬂl y(Fal kynyl , aryI , heterocyclyl,
5 heg gmatemeircﬂ)ﬁbﬂw(to 1(aalk1yl cycl oal kyl are each optionally

substituted wt e oL nore_groups chosen from
h9@18(5‘§t§r°°3€i¥1€0 19%1(3’2‘?’9’)}#0 “t?rlkyé al koxy, hal ogen, CO2H,

NO2, trifl th
LA L Tb ks O B 1 10) per 1 uor oal kyl . co- 10
aCk_yb alkylnmx(eaﬂmm&)d)aﬁonoalkmnm al kyl oxycar bonyl ani no,
CL- | K -1 .
1% S\%Oﬁ%%ﬁ% f lﬁ'ﬁ?xﬁgafb@%%i)o&oa#%anfylalﬂl FBnyl ami no,
10 i%%@i&y&&m&yﬁ @BMb an@@x}l(@arsédyy)chb qgam&faﬁm Q0- 10

yl am nocar bonyl I'n_anot her enbodi nent
06348hecloaikbé ﬁ?ouomlkylpesmﬁ@rbm@oaﬁ?@ 19aly oy awsl)

t t f R6 R8 AFNCF3 OlIl
S r ur%&]?)?ygaalr yl&é:& %tﬁi%}FgXI?éIPt or a stereoisomer
wherelihhr?ﬁﬁ(ﬁz rRONE, gllleRS sﬁd@ﬁ@l Qkél{y? ﬁ?ﬁ)h drﬂdﬁeﬁ’&&@@ﬁl Ih¥terocycloalkyl, and

chosen from - and R7 are _each
i extbypboibranedch cprsEnSBRHed wg;th PRy O goRgeosen from hydroxy, C1-6

15 alkyl, C1-6 alkoxy, halogen, CO2H, cyano, O(C=0)C1-Cg alkyl, NO, trifluoromethoxy,
trifluoroethoxy, -0(0_1)(C1_1o)perﬂuoroalky1, Co-10 alkylaminocarbonylamino, C1-10
alkyloxycarbonylamino, C1-10 alkylcarbonylamino, C9-10 alkylaminosulfonylamino, C1-10
alkylsulfonylamino, C1-10 alkylsulfonyl, Cp-10 alkylaminosulfonyl, Co-10 alkylaminocarbonyl

and NH».
20 In another embodiment of the invention, compounds are described by structural formula
18
R7
I 6
Oy B R

R8 A FE

1 L
CF3
o il

a pharmaceutically acceptable salt or a stereoisomer thereof, wherein:

A and B are each independently chosen from —CH-, -N- and —-O-;

25 RO and R7 are each independently chosen from
hydrogen,
halogen,
cyano,
-11-
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cyano, -11 WD 2005/120477 PCT/ US2005/ 019554 am no
hydr oxy C0-9al kyl; perfluorod - (al kyl,

w@eooki1izmrnCl- 6al koxy, 5 C1-9 al kyl, C2-9 al kePgi/pUS2005/019554

C2-9 al kynyl, aryl C0-9 alkyl, C3-8 cycloal kyl C0-9
al kyl, 10 C3-8 heterocyclyl C0-9 alkyl, C3-8

het erocycl oal kyl C0-9 al kyl, (C0-10 al kyl)1-2 am no
C0-9 al kyl, (aryl C0-10 al kyl) 1-2am no C0-9 al kyl,
(C3-8 cycl oal kyl CO 10 al kyl)1-2am no C0-9 al kyl, 15
(EB"B heterocyclyl C0-10 al kyl)1-2anino C0-9 al kyl,
(K38rRy Weotoslkgk ycl oal kyl CO-10 al kyl ) 1- 2ami no C0-9

al kyl, (C0O-10 al kyl) 1-2am nocar bonyl oxy C0-9 al kyl,
(%W@#” 'é@gilkyl)l-Zaninocarbonyloxy C0-9 al kyl ,

(é;%@&&yﬁ%mg%gyl CO 10 al kyl ) 1- 2am nocar bonyl oxy C0-9
al kyl, 20 (C3-8 heterocyclyl CO0-10

aCky kMgl 2anmi nocar bonyl oxy C0-9 al kyl, (C3-8

h terﬁFX | oal kyl CO-10 al kyl ) 1- 2am nocar bonyl oxy CO0-9
a %9?,33%(1}10 al kyl ) 1- 2ami nocar bonyl ani noCO-9 al kyl ,
(%%yhmggﬂ;o al kyl ) 1-2 am nocar bonyl am no C0-9 al kyl,
(C3-8 cycl oal kyl CO 10 al kyl)1-2 am nocar bonyl am no
GoyILCemo kiYL, 25 (C3-8 heterocyclyl CO-10

kyl -%gqb C onylam no C0-9 al kyl, (C3-8
ﬁé%éf%%?% oaﬁ%V®5%x>1o al kyl ) 1-2 am nocar bonyl am no
(039 hakfoyyclyl dpGPaIR, al kyl ) 1- 2ami nocar bonyl C0-9 al kyl,

(aryl CO 10 al kyl) 1-2am nocar bonyl CO0-9 al kyl, C3-8
cGeBbarregycledyl 6081y ami nocar bonyl ©0-9 alkyl, 30

TGS S8 oal k1 Co-10 Al kvl
gy epanikyPl 2608 Caldalky],
(C3-8 cycloalkyl Co-10 alkyl)1-2amino Cg-9 alkyl,
(C3.-8 heterocyclyl Cg-10 alkyl)1-2amino Cq.9 alkyl,
(C3-8 heterocycloalkyl Co-10 alkyl)1-2amino Cg-9 alkyl,
(Co-10 alkyl)1-paminocarbonyloxy Co-9 alkyl,
(aryl Co-10 alkyl)1-paminocarbonyloxy Co-9 alkyl,
(C3-8 cycloalkyl Cp-10 alkyl)1-2aminocarbonyloxy Co-9 alkyl,
(C3-8 heterocyclyl Cg-10 alkyl)1-2aminocarbonyloxy Co-9 alkyl,
(C3-8 beterocycloalkyl C-10 alkyl)1-2aminocarbonyloxy Co-9 alkyl,
(Co-10 alkyl)1-2aminocarbonylaminoCg-9 alkyl,
(aryl Co-10 alkyl)1-2aminocarbonylamino Cp-9 alkyl,
(C3-8 cycloalkyl Cp-10 alkyl)1-paminocarbonylamino C-9 alkyl,
(C3-8 heterocyclyl Cg-10 alkyl)1-2aminocarbonylamino Cg-9 alkyl,
(C3-g heterocycloalkyl Co-10 alkyl)1-2aminocarbonylamino Cg-9 alkyl,
(Co-10 alkyl)1-2aminocarbonyl C-9 alkyl,
(aryl Cg-10 alkyl)1-paminocarbonyl Co-9 alkyl,
(3-8 cycloalkyl Cp-10 alkyl aminocarbonyl Cp-9 alkyl,
C3.8 heterocyclyl Co-10 alkyl aminocarbonyl C-9 alkyl,
C3-g heterocycloalkyl C(-10 alkyl aminocarbonyl Cp-9 alkyl,

-12-
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carbonyl am no C0-9 al kyl, C3-8 cycl oal kyl CO 10 al kyl
wa@aoosaengiam no CO-9 al kyl, C3-8 heterocyclyl BCO/1S2005/019554

al kyl carbonyl am no C0-9 al kyl, C3-8 heterocycl oal kyl

C0-10 al kyl carbonylam no C0-9 al kyl, 5 aryl CO 10

al kyl carbonylam no CO-9 al kyl, CO0-10 al kyl oxy

car bonyl am no C0-9 al kyl, C3_8 cycloal kyl CO 10

cgby{?%% QORMATENO 161291, 9 alkyl, C3-8 heterocyclyl

oxy car bony amno C0-9 al kyl, C3-8
helg,eg@ey)a]lkplam{m aliDcaBomlldayih@Ky. 9caHs1ybonyI am no C0-9
al kyl, 10 ar 0 al kéﬂ%ﬁ% arb | am no CO-9
alGayg heteresyely @rll@( 9 -9 alkyl, C3-8
c X¥b [a*ﬁﬁﬁk}’t XG0~ 9 al kyl,
@ﬁé%%&yg@%ﬁi%@%ﬂ% al @I oxy c(gr b(la(hgy)l oxy CO-9
alakyglco 1|o@13<y8caﬁ&1n9§l|axlmgyocﬂ(pmlkyl lCOCéolgl k?/lkolxy
car bon a ry al kyl oxy
%oo&%lfygcsz% R Ry 0.9 E 10 2 koxy

é&ﬁaﬁk bt¥darb ﬁ&mi@ duexy CO- 9al kyl ,
aryI oxy CO ﬁ}&aron ey

cycl oalkyloxy C0-9 al kyl, 20
Cx3® lhe@dreqyeldy@d)-yd) dkylomcagboavllayﬁno (o gkyl,

h% g%%%’%&?iggﬁ %]Q’g?’%?ﬁf %L\%\’%gpg |ncé610and

Réry1 €819 aldylox car I{yﬁ,mﬂloc(? IE aryl, heterocyclyl,
oa

het'er ocycl oal and cyc are each optlonally
s%lﬂaﬂm@ﬁcwwal‘@iX@Oe?alﬂire groups chosen from

r 0x hal ogen, CO2H,

& %8(’@1&’%?5 %%}l%y%fb%n@ 645 glﬁ{uor onet hoxy,
tr@gfg RRrOSLIRDBY.10 al@l@xﬂ.z)aﬂﬁhy]b@ genhlkypr oal kyl , CO- 10
al kyl am nocar bonyl am_no, C1-10 al kyl oxigl:ar bonyl am no,
C|C318)h%ﬁfk<‘3YF]@%lkﬂ6¥€y1(haf¥bﬁ@‘Y ceponydoxy Co-9 al

O al kyl sul f onyl ani no,
cf q@%ﬁ@%&?& @FHXSJ%@ al kyl am nosul fonyl, CO 10
aldqyjoam'tdxp(mrﬁmmd 1@ndald?2; and R8 is chosen from from
hydr ogen, droxy, Cl-6 alkyl, d -6 al koxy, hal ogen,

c:@zll—loa ?%XO gelky =0 - 06" al kyl, NOZ,
t E%k%“%%@%‘ﬁ%%"éé; (LTbfLuor oethosy, |
aldgyd anioakky]axbﬁ(mlaﬂqyi no, Cl 10 al kyl oxycar bonyl am no,
C]'C31é) he%e!rgég/ lyi%xykl) %r(]) a?kml no. -13
C3.g heterocyclylCg-1palkyloxy Co-9 alkyl, and
C1-10 alkylcarbonyloxy Cp-9 alkyl, and
wherein in R6, and R7, said alkyl, alkenyl, alkynyl, aryl, heterocyclyl, heterocycloalkyl, and cycloalkyl
are each optionally substituted with one or more groups chosen from hydroxy, C1-6 alkyl, C1-6
alkoxy, halogen, CO2H, cyano, O(C=0)C1-Cg alkyl, NO2, trifluoromethoxy, trifluoroethoxy, -
0(0-1)(C1-10)perfluoroalkyl, Co-10 alkylaminocarbonylamino, C1-1( alkyloxycarbonylamino,
C1-10 alkylcarbonylamino, Cp-10 alkylaminosulfonylamino, C1-1( alkylsulfonylamino, C1-10
alkylsulfonyl, Cp-10 alkylaminosulfonyl, C-10 alkylaminocarbonyl and NHp; and
R8 is chosen from from hydrogen, hydroxy, C1-¢ alkyl, C1-6 alkoxy, halogen, CO2H, cyano,
0(C=0)C1-Cg alkyl, NO2, trifluoromethoxy, trifluoroethoxy, -O(0-1)(C1-10)perfluoroalkyl,
Co-10 alkylaminocarbonylamino, C1-10 alkyloxycarbonylamino, C1-10 alkylcarbonylamino, Cp-
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al kyl am nosul f onyl am no, C1-10 al kyl sul fonyl am no,
w@00502@7kyl sul fonyl, CO 10 al kyl am nosul f onyPCT/082008019554

al kyl am nocar bonyl and NH2. Il lustrative but

nonlimting exanples of conpounds of the present

invention are the following: 5

(S)-N-(2-fluoro-5-(trifluoromethyl)benzyl)-2-phenyl but

a
%}kg rminosulfon la al Isulfon lammo C alkylsulfonyl, Cg-1
T@ uor o- %’ ¥ O’I%l L) 2s phenylb Ut Ahart de. 0

(ﬂkylhhﬂnba}lfohyloﬂm@al(cylamfnbmlvambtnﬂwl—)z;yr| di n- 3- yI ) net hy

| ph | bu
(5 7 RS BRB AR oI SEHElAs P SIRuA e AP ention are the

follow (2 fluoro-5-(trifluoronethyl)benzyl)-2-phenyl butanam
2-fluoro z phenyl but anam de;

(S)-N- @é}uor@ %éﬁlg’g‘?f;?inetg§1¥krea%¥#)o%%‘f?2§‘1%)l %‘%ﬂee nyl but anani de;

N-(2- ﬂhbl(ogsﬁlytﬁylearzsﬁwlph&lxyféﬁmmimenzyl ) - 2- phenyl but anani de;

N- (2-f1uoro-5-vin e

©)-N ‘W'%'EQIPTS fﬁl@%?ﬁﬂkvf&g?gﬁb{“ﬁg?w%éﬁ’% lll? i i“§ldf | uor ophen

(S)-N-i5Lrbnb-aFRiGtobenzyl) 2-phenylbutanamide; _

N—(2-ffl\1lz)r§)§5-ft;iHXolr6n%ét£§lll) grﬁz?lB?Zr—] %g)lﬁu%én(aﬁﬁ&por ophenyl ) but anam de

N-(5-efiy[-2-Brubdobianzgl)-3-phetylbytapymideti n- 3- yl ) met hyl ) - 2- phenyl but a

a ;

(S)'N'{gﬁ%y%‘i(ft“ff"fbf"%lr)bzf%‘-e%‘t’%aﬁa%’ildrer di n-3-yl ) met hyl ) - 2- pheny!

N-(5-chalomogiti2ebiorobenzyl)-2-phenylbutanamide;

N-(2- fﬁ]\{:n)o-g\blglélgenzyls]-&—phenyﬁbuy Elgﬂgrl din-3-yl)methyl)-2-phenyl b

N-(2-fNexo85-prifhmwerBethybengyDen@yfluprcphplybhytipatidenani de; 20

N-(5-e My 2R b0 B K ORIBRERAY it fiadniftieS NOT OPhENY | ) but anami de

N- ((Z-ﬁHC(IS—Sendhl}'yllpﬁldﬁi—iiﬂbm@b)ﬂk%f}enﬂb(ltanmid¢'chI or ophenyl ) but an

(S)-N- @g;ﬂq%_o Crgethylpyridin-3 gl)PletByI?-ﬁFherglbutan S, ) et hyl ) - 2- p

(S)-N-({Bathy b flaerapyridin-3-y)Rehyl)-2-phenylbutanamide;

4 di n- 3-yl thyl]-2-
R ST i s S R P R A
N-(5-egt§)-2-Klupiobenayrpt(3 zhlfvtonhﬁnwbwmmtﬁes yl ) et hyl ] - 2- (3, 4- di

N-G- @@9@[&%&&1}2% QQ‘?‘?‘}°3§’P%“§§”P.“%.5€9 3y1) et hyl ] - 2- (3, 4-d
(S)- N—((&hycdmméﬁﬂupmmh&ﬁwaéﬁt yp-2ephepylbutanamide;

(2R 0r22§) -N- N(i%r éJRH%]Wz ﬁuc(réﬂl:z‘nﬁ n@&lﬁﬂ&ﬁﬁ}@ klb@-ﬁ%bﬂ'o)o'pgen@ﬁb@ir@m;

(2R 0r2§) NN|45( ghyi2omsranyrifindrb ety Ga-gicileroshspeapryidet ana
(2R or@SEﬁ I&i—l%&hﬂ@ -fluoropyridin-3-yl)methyl]-2-(3,4- dlchloroghengl)butanarmde

cl opropyl )-2-fl uor obenzyf1 br omopheny
(2R or|2)5' Nt(aﬁglﬁqu%(tnﬂlecg@nﬁhyl)benzyl)—2 (3-bromop enyl)butanarmde

(2R 012z§) Nbés(bﬁorﬁm gﬁ&ogen%y@@%%yﬁe}lyﬁb&ﬁmm@mopheny| ) but an

(2R or?é) Nm(wch(pwlé 2efluorqbpizy o GrRERRRALS ORYGRANILE: ( 4- br omop

(2R 011'2@ WI-'@SQHfo?d']m&%benzﬁl?—B(@Bromthenyl)butanarmde
br ono- 2-f benzy 3 ?m) henXI ) but ana

(2R or é{ (2(fQJRroo§~(tnﬂuoromethyl)benzyl)-2 4- bromopheny Ybutanamt

(2R or&%%) NNS(b‘ém{l&mh@@B&@Mb DA RbiokiepheabpRzatanid; (4- br onopheny

(2R Ofl‘iSP 5= ((51°3TIQB’F‘¥PIYUi¥r%’é’fWW D2-@rpgpepbenhpipnasnids: o hy | but an

N-[5-(QTd8@ioroethyl)-2-fluorobenzyl}-2-phenylbutanamide;
(2R or 2S)-N-(2-fluoro-5-(trifluoromethyl)benzyl)-2-hydroxy-2-phenylbutanamide;
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(2R or
2S)-N-(2-fluoro-5-(trifluoronethyl)benzyl)-2-hydroxy-2
W0 pivengi4but anam de; -14 WO 2005/ 120477 PCT/US2005/019554

PCT/ US2005/ 019554 (2R or
2S)-N-(2-fluoro-5-(trifluoronethyl)benzyl)-2-(3-chloro
phenyl ) - 2- hydr oxybut anam de; (2R or 25)
N-((2-fluoro-5-nethyl pyridin-3-yl)methyl)-2-hydroxy- 2-

i or SEALL QU S SAPRGomkgh B3 G etlomplemh 2 gzt
(2R or 25)yV-J R uloxodly- mmyylzymkﬁwﬂ)a@’éwhm-m@roxy@ZJRermlbutanarmde
(2R or %@2 %?082 IO—#& f?ugIcJ ygﬁfﬁpﬁb&hﬂh - y’ig)n% Ipyﬁgt-}mﬂc)xy% ﬂwﬁjﬁ%ﬁénude

(R or emy«s eﬁ;yazﬁnorbpmhchM){nemylwdwﬂl@xmmbm&hu@yamﬁn 3-yl

e 35 YO AN P RO g S i
(2R or 2&-3{3,&,@&@9{&4111@0-}%{&6 03 =1 idipd-shrasind b2 -hy droxy-2-

-§t§n§m§er|fluoro N-(2-fluoro-5-trifluoronethyl benz
%IIF] r oxy ghen yl pr opanam de;

(2R)-3,(325F¥)1ﬂ30r9 NB@thqu gitioremeshyfhenaio-Bydepe 2 pheRvpropanamidey
(2R)-3? 1%}#&99@&' fﬂfoﬂpﬁ&ﬂﬂb% l% ZJl‘Qldroxy-Z ghenylpropanamlde

3-trifluoro- bronmobenzyl ) - 2- hydr
(2R)- 3,@;@y&1ﬂugﬁ@h§2|—fb}ogp%[h@mogglzyl)-2 hydroxy~2-pheny1propanannde

(2R)-3 %%Fi}lﬂiioré Aﬁcztﬁdoffd Sleﬁlerobbr{z%)leﬁy%ﬁy bpadlyrahasagus;) - 2- hyd

To en ro
(2R)-3 @@%lﬂsors %dﬂq%fq ggrfbwmeﬁwﬁea%y%z By droRy RSP YRROPHRMYE 2
(2R or Yb 3,24 h}ﬁ%[eﬁ%ﬂu&om%bw 5 Ibenzy()&Eix}@foxF—Z—phenylbutananude

ent af | uor o- Iﬁy kig
(2R or 2§) % 3 Q,Aﬁyf&p@ﬂgqrgwp@ rqﬁl frghlglfﬂn&:gly g— = ydro -2- enylbutanamide;
2R)-33ariBludoN- &,34’5 fi’ﬁlﬂb@f)édi |)-Q—H§H1(02y ﬁlpﬁ@fyl.”pr@ahz[ﬂn'ﬁé uor onet hy

I benzyl r ox u
(R or pSFg (e GeHlors aTProp R BN ke 5511 ﬁmragr(tf%@ﬁ?mwbw&

xy d¥ox@r @@waﬁﬁ&panam de; (2R or

e et ) 2 2 a2
(Kfr&{y ropanamlde

o< B e RS A 2 s

(2R)-32(B-trifluoro-N- (2-ﬂu0r0-3—cyano—S—tnﬂuoromethylbenzyl) -2 hydroxy-2-phenylpropanamide;

(2R)- 3&%&%@;}% ti%.ll or A 'g-ze(t%%eﬂwq%2—8%%%)%/%%5@@{0%%21% e;

and ph(n;ﬁB):cd.’el,cﬁly?acterptafbletsﬁ)llt@nﬂls(e&ofsbméns dieﬁ%Of:y ano 5 trifluorone

t hyl be hen nam. d
(2R) - 3[}@/%‘)’?1’19}“?(?/ 8@&‘8}/’]@8?@ H?vf:uor 0- lg ‘Cy af o G P ieRe ] axes, and
chiral plaes ystiesexipePinpBEnElied amp%xﬁamﬂdm Steamzl:hpmatnn@”mmno@dntwunds John

Wiley &%&}ﬁe&?g&ﬂ%é p%geds 1 %C?]ll‘ %sta}%reﬁg%g rg%ﬁunqr%uxtures and as

1nd1v1cﬁ1@lﬂ1&taeombh§ lwah aﬁipessxbleaminer@ﬁldainxmmls theteah wh(dag optical isomers, being

. ld%f grlbed ; FOL Eliel and S.H WIen,
included 70 fhe PIRERY! %‘feP "of Carbon Conpounds, John Wley &
Sons, Nastexof d{kyl'lﬁlﬁlél mepageghﬂ_q_rll@armh@t]:}lam alkdnas ©f gne taden total carbon
racemat u g g
wtoms SRR AR F Enfl b5 Ra, AR, PRrophiPbah i Ebuot o bul, couy,
etc.). TheteaofCo alkd! (adim’ glo{;a)ztlkyia’wl D é@ﬂmfsr tO ﬂ@lah@ncq ef@n @Htébgrp@

the pr ent i,nven The, t.erm ' al

St r af gl Bim AR m et e R a2 el fhne (R en ol
carborCasHg Br anyGuabathitthisamgenunber within this range

(i.e., nmethyl, ethyl, 1-propyl, 2-propyl, n-butyl,

s-butyl, t-butyl, etc.). The term"CO alkyl" (as in

"CO-8 alkylaryl") shall refer to the absence of an

al kyl group. _ -15-
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The term "al kenyl " shall nean straight or branched
chain al kenes of two to ten total carbon atons, or
wa@pgosnemder within this range. -15 WO 2005/ 120BG1US2005/019554
PCT/ US2005/ 019554 The term "al kynyl " refers to a
hydr ocar bon radi cal straight, branched or cyclic,
containing from2 to 10 carbon atons and at | east one
carbon to carbon triple bond. Up to three carbon-
car bon e dich Wight, b Qﬁad I
al kynthgiﬁggn%lﬂglﬂpg?t&g% Fﬁ¥d9((§jp thzlacv?ngl r omn orc e
contaiing from 2a¢ &0rearbon dtgresydnd gt leasbene qarhou thecaghonyrgle bond. UP to three carbon-
! % ﬂE‘Qhaﬁ MradifGaving from 2 to 6
carbor RSO cupbl e, TR DY BT SR e R ing from 2 o
carborgft@hﬂo Mhyhytgmﬁ[&mir:lﬁdeleﬂiyﬁylbmnﬂ&y]ahutymm -ioethglbigsyil et socbn. The
stra1ght @Srﬂ}]al% %uog )S/}tlchtc §§ gggt%%ré]?ﬁ% yg gr%%J ca I Scohtn% 1?1% %gr}]dg Iand can be substituted if
asﬂmnmmdammmagnmpmmn&caahydrocarbon groups havi ng the
speci fi, er car bon , |
e br i Gl gt PR BB inclfte il Ebbal Y pfifcarbon
Sroupss h@zﬁngdy@d;p@aﬁkq/msnhenoﬂ aachen at@ms, velxih mayt or|mhayinoek krigiged or structurally
C I
constr: %egna%ﬁ ‘[))lgs of sﬁ%’h %g{%hllﬁcyls inci]ulge G&(lpirg F&'ﬁrﬁ{ ed t& ¥§4151J?8B§/Y cyclobutyl,
cyclopemyl; ammbaml,rvdpmmﬂl @n@octylnatcwnbmﬂe@yahyﬁ@xx}alphthdm t he
| € | 0 Qycloalkyl” lude, but
methyigi}%ﬁloog% Liﬁ(? glg ﬁﬁé A%sa& ﬁ&gﬁ &xam] ?%S %%?’3 Cﬁl:b yca)oa yl" can include, bu
are not Whiks@ty:" represents either a cyclic or non- cycllc
al kyl group of indicated nunber of 15 carbon at ons
attached thrQugh an ox n\\ch ge. kox t herefore
enconpasses def i mi‘tijon | oal kyl
above. "Perf rloal kyl " [rep nts ns of up
to 10 carbon atons havi ng exhaustive subs Itution of

their correspondlng hydrogens with quorlne atons. As
used herein, \’ ded t tabl e
nmonocyclic 2 |cycI|c carbon l47'7 at ons
in each ring, mhe ein a | east o onatlc

Exanpl es of aryl nts but are not
limt edAIk%xy"REﬁEBéhts ei’t'&&? Htcﬁ%lc or ﬁ&ltdyaﬁwﬂm gﬂﬁp Bf {Wicated number of
i ndanyl, or’ biphenyl. In cases where the ary

carbonsgiprae 4ttaa@4tthr%ghtﬁnc9§%$einé’n§$?d “offery| hepefore %ﬂn%assﬁgte.deﬁnmons of

alkyl dnfl c/SodiRAigssk00d that attachment is via the aromatic
ring. The term heteroaryl sents

used herein, r
a st abl Berfiperarlipd] ’Fe@reé‘intstﬂuéygr&aﬂ FPRE ]chaﬁ’ n at?% Sﬁ"m}g exhaustive
substi@liONSF thdir @ACkpohdiAghydtbRhewith Alorineadtnsone ring is
aronatlc and congal s from1lto 4 het roat ons..chosen

fr om 0ASNSesHs éerBEQP d 1 PEADY i lﬁln??nf"ﬁ'(gh‘scope of
or bic§dhic Sar8&d finp Jflug |?o 7 E\:’éfnbl dﬁeabtuﬁnga wBeditat lehdfbhfeﬂng i@ aromatic. Examples of

azabenzi m acrj di
such apd gl Hlfgﬂ%? ut g H%\ﬂﬂ?ﬁ% preigl R 6%%5%@?‘“@11% ndanyl, or
blpheﬂ@ﬂ? NAHQYRE hire ,thdlaefl&ﬁﬁshtuaﬂtﬁi bityclib emz@dirtay th obaraimyic, it is understood

benzodi oxol 2, 3-di hydro-1, 4- benzodi oxi nyl, -16
ﬂmlmVE@?@EﬁWT?@ﬁ??Hé%ﬂW%SZ005/019554 i ndol yl, quinolyl

qui noxathk I‘.Eﬂn heﬂeﬁﬁfwla@ odeyl |h¢refnu1’eﬁf¢ydnts | slttib&n;ldmocychc or bicyclic ring of up
to7 atlogl]s 1naezaglll Mng, W%er%ﬁloalt xaaét o%p riir?gzlg a1¥)niat1c an XC%%?%IIIX from 1 to 4 heteroatoms chosen
from O, N and S. Heteroaryl groups within the scope of this definition include but are not limited to:
azabenzimidazole, acridinyl, carbazolyl, cinnolinyl benzimidazolyl, benzofuranyl, benzothiophenyl,

benzoxazolyl, benzothiazolyl, benzodihydrofuranyl, 1,3-benzodioxolyl, 2,3-dihydro-1,4-benzodioxinyl,

-16 -
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I sot hi azolyl, pyrazolyl, pyrrolyl, pyridyl, pyrimdyl,
pyrazi nyl, piridazinyl, tetrahydroquinolinyl,
wo beoade@zol yl , oxadi azolyl, triazolyl, PCT/US2005/019554
i mdizopyridinyl, tetrazolyl, and indanyl. As with the
definition of heterocycle below, "heteroaryl"” is also
understood to include the N-oxide derivative of any
nitrogen 5 containing heteroaryl. In cases where the
indolyrI ghfﬁBflglﬁr Xﬂnm?‘a‘ﬁﬁyclt 1'5&101'1 iy, 'fﬁraﬁ&lcﬁﬁféhylcmﬁﬁgoﬁp sz{zbﬂfg thiszolyl, isoxazolyl,
trc or ntdi ns no heteroatons, it
isothiagelolk pyeedd. myvetyleyridd Hrysmidyl.oyiazayk nléldamwﬁsﬁftraéwrpwgnqimyl

thladlééblgl Bgeﬁhzl}@fﬁ/? Er?ﬁ&l?ﬂmﬁﬁﬂéﬁidﬂiyp geurak(ﬁflﬂ aﬂ’d%ﬁﬁt 1A% Q’Jlﬁh the definition of
never term"a or ary or either of their

heteropyelst ko, Sbaieroaspipeealsd Tlerstonbiodnchide he Neguide ferliante of any itrogen-
contaihifig Qetero%y | 1 S SwRrk ik hetetohryP Abdudi€ 1s'bﬁ§1@l‘idginﬁtoﬁg rifSis non-aromatic

including those limtations given above for
or contag}s[@ymetemq@msdf i [undergtead; tbzﬁ attaEdmentisep gle@fonéaélp 51@& oLyig Hag heteroatom
Cmﬁmg@ggmg,g§%§wd§hall refer |ndependently to the nunber
carbon atois in an al ky or C¥C|IC al kyl noiety or
t o t he Verergyer g i Alkgl oa r ffesitheri g gftefrtptré"mm?tﬁ apRFRFS §p name of a

substlﬁlaﬂﬂ(é 2. ABPRE. ?alﬁﬁ) Jit s'ﬁalPB@i&lteXQrEt@@is- 1nﬁ§dn?$lﬁ6$%(linﬁ{aﬁgns@{ven above for

hose of ski In the art, "hal o" "hal ogen" as used
"alkylhmde“uaryl PDesignaseromnbers of Fﬁ@&ﬁﬁ@nﬂhlg@ﬁo 8) ﬁhaMGFféf indepspdsntly to the
erm .h

numbeé gg ﬁ&g@ R aﬁcg%s 40 -r"!l]-lii] Ielécyll z {:\échaeg(y{ RS o? to tRnIsalk{l E)En%’?g Y& ayéer substituent in

whmhﬂ&ﬂquaﬂsanmqmﬁhammr nonaronatlc r|ng system

cont ai 2l e f, s

group CIA (§ n %la ”& l;'y tﬁqgﬁ%f E‘gfalﬁ%t% g | !r)]rC?Jﬂgge 6?@%?2(13 Flgrgm is intended
tohw@d@dﬁsthkhxEmumyodyﬂb therefore |ncludes the above

menti o t -

e O AR TRl AR g o e 50 1
membéieé twmoty ot mhﬁromatg:l ringesystéya tordgining f;pm| ljitegd ﬁletgrqa’@ms lsedected from the

[ )

o G K, ALEIE BA 5y RS BABEEL K oo s
above pentigted ihazmkuyls asb'ethza@ tithyéqgneda {etrathiydsp aeptess éﬂeyqof Further examples of
“heterSﬁ{ gﬁiﬁ%lwlle' blﬁ% ﬂ%féd to(flll ﬁ+\’lllﬁ%/ azalFéggl?xﬂdfazole benzoimidazolyl,
benzofupatak bm;zbfu}aza@b @em@eyrmoésdyhenzqt@@phu @Plypthlqph@wh ibprgoyazolyl,
carbaio d:lé';llaz olf[vl yclmnohl%@ WH&I}ﬁlrmdé%@l@hmaBM{y'l qIﬁdBY}Jl rindolazinyl, indazolyl,

, 0Xazo ) 0Xazol | ne, | SOX&ZO' I ne
1sobeq;§(@ra@mlylsomég}ylaﬁyqumoés),rlg@]nﬁ%qul 1@(@@9}3@; Iyiphthwlfdpra%ﬁ(w:}zolyl oxazolyl,
oxazoltye, isg%XIEﬂedbﬁYalnyl ﬁ%ﬁﬂy‘ij ka1, Fyrﬁ%[}ﬂ qiyﬂblezmyplf)&ﬂump%{éhnyl pyridazinyl,

pyrrolyl, quinazo g qui No noxal i nyl
pyridipdt pyaingét.ayyyekih gpinazo @yla%mo}srl Quigalip ieprahsfsonyFamy), tetrazolyl,
tetrazcglgﬁy{i‘iq&laﬁl%d}é%lylt ﬁﬁa@&?i }ﬁle ilt Iﬂﬁa‘%@]ﬁ azetlﬂlhﬁzﬁﬂlﬂdmyl 1,4-dioxanyl,
azetl , azlrli
hexahy@a%gﬂaylgmwlwlplpeﬂﬂwélr amgdrnyl &0&@9 inggil{lypomorpholinyl,
dlhydﬁﬁérfzgﬁ‘rh&!dzalw dthE)&lﬂ%ﬂ]ﬁMill; dihjtir SU¥R e heiy | dlhydrobenzoxazolyl
dr obenzoi ni dazol yl , g;drobenzofuran

dlhyd@ftﬁwi @H@H@Wa@bﬁéﬁvﬂmﬁo iy B 5248} éuhydrmsothlazolyl
dihyddblaeshz 6ty Hﬁi?&b@xa%lﬂy &ih @Zr@/l )ﬂihydﬁlpfl’}{ﬂilﬂ | i@k pyridinyl,

di hyd ,
diby YA S AP SBOTASL camﬁ%mu Shifrordory dipyiratisdigrolv.

d1hyd1%'tﬂi'é/z@fy@ ﬂﬁfy&%ﬂl&éﬂy]. dﬁl}hkﬂﬁﬂi&@bﬂ |dﬂiyﬂh&5bzet1§iﬁyl methylenedioxybenzoyl,
dropyri m di nyl

tetrahbqr Eﬁn}ﬁ]q ﬁﬂdﬁE)tFﬁhﬁ‘g}'Pthleﬁ‘Vlh g%ﬁg—pgfi?satgggg}’i Attachment of a heterocyclyl substituent

can oddliiWislh edrbéraddmdodiy b heterdhtbindr ot hi azol yI
di hydr ot hi enyl, di hydrotriazolyl, dihydroazetidinyl,
nmet hyl enedi oxybenzoyl, tetrahydrofuranyl, and
t et rahydrot hi enyl, and N-oxides thereof. Attachnment of
a heterocyclyl substituent -ddm occur via a carbon
atomor via a heteroatom -17 WO 2005/ 120477
PCT/ US2005/ 019554
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The ternms "arylal kyl" and "al kylaryl" include an al kyl

portion where alkyl is as defined above and incl ude
wa@pooanyi47porti on where aryl is as defined abovRCT/US2005/019554

Exanpl es of arylal kyl include, but are not limted

to, benzyl, phenyl ethyl, phenyl propyl, naphthyl nethyl,

and napht hyl et hyl. Exanpl es of al kylaryl include, but

are not limted to, toluene, ethyl benzene,

P opy gg?%gﬁsee an%)nw“ﬂy' 'af}?’méucﬁtah%h?l/ﬁdrgbﬂ"\?here alkyl is as defined

propyl but ridi ne erm " ox means
above aml insdydpean atyd porion mhermefl tseals gefined pbovenEaamaples of @Iy‘ﬂalﬂ?yl fnghude, but are

not hnﬁn%g nIEBS’, bgn&%?lﬁe%ffﬁfehy? gfri)e myﬁgt%gls naphﬁ]ylme-ﬁlg)q3 ah@ 5£Bhtlﬁlﬁ'ﬁg@ nE')lamples of

: e’ Stitufed" be "deened
alkylaiyhinklude briLAre nqsligitgeé gy enbugne fethylhgazepe, mquzslrbett?ynea meﬂlalm‘ﬂdme
h %ﬂﬁﬁ Lo daiVE6S gﬂ%IhHée substituent noieties are
cthylp |sé%g ggg%ﬁlc alng fﬁe substituted 10 compound can
be i nd@peisaenedyy msensenoxyaen 0o Ehedermyhie” meansggulfur (S) atom.

The teﬁqlas&éoaﬁﬁ%s@‘ﬁod hd B SUBShiIt HERYS “<copieti es, singl y or
ur al i ndependent |y substituted, it is nea
b e

that t u@rtlt%#"es}w%bﬁdée@m%f@n@féude@aﬂt%dftgrf’és g%%\léstltuﬂon bya

named3uibdinfeh© e Rdre MBI BRYineal thtbtied afeQti@losed 2 claktfed, Bl Gubstituted
occurs nore than one tine in any substituent o

compaupg ¢AM b llrdepﬁ=r’fi§nt¥yéflbﬁﬁlflttffddw R b obHe disFlerder Flélme?‘ substituent

moietibd) S8 PO REINEalP] BY indlestalidnal bhtRituttl, i€} fieyintAhdl @e (two or more) substituents
occurrence, 15 Al so, conbi nati ons of substituents

can bedhgsame oy difieseBl es are pernissible only if such
conbi n W’J{eﬁgﬁy %@ﬁb‘lle fe.£.TRS, R6AQL SoLORRRNOGEN oldNHRS in any substituent or in

st andard norencl at ure used throughout this disclosure,
formulafieitsdsfipifipmin egelr accwrense istnflspendeniofindeSiaition geeveRAther pecurrence.
Also, deilatiBRbs kidsatuentf Hd/RWRSGhHRY afeHRrAiIBRE R if such combinations result in
functionality toward the point of attachnent. For
stable exapAYNes: a C1-5 al kyl carbonyl anino Cl1-6 al kyl

subst i tUﬁﬁaIstah&r@ H&hé’r@iaﬁfﬂé u&@ tHougRBEut 1 difcldbuley the Mnirht portion of the
Cl1.5 al kyl. In choosin npounds of the present

designptegd side Plasn is dperibad fpteo awi )it dicntfpRSTighlicy fopped the point of

attachfn@& 0 g@ﬂ e&@mf;l@ atcthb @lle@irb&iyﬁnﬁh’cb@I b Llk@TKuBstithentis efHivaldRe to
etc., are to be chosen in conformty wth

mell-k/jﬁ? pr|n0|ples of chemical structure
|nes drawn into the ring systens from
'C16§E%Q§&t H%BS?IHLcate that the indicated bond can

be att %9&%%51{1%0%%119& o Es 8?&!&% savwoa bl& o 5@%353; il ﬂLefm will

the ring sys I nten

1eCO grﬁiylﬂat e @hb@%ﬁ@ﬁtﬁeﬁts airébefRzl; Rg, 184,1 Rﬁ @f&l @reGa bd Bibsé i@ @Bnformity with
IS understood t hat

t he proximl ring onlé111 |t
well- @%%%Prﬂft‘:&%?ﬁ‘% chemicad EFB%CPF? PVt terns on the
C 0 n’p 0 U m}i’f&s @fawih o thetik 3fktenisT@Nubaiudeyindi €atS Bhterhid ﬁadmhyd bond can
rovide c

rdjnary. skill in th rt.to

be attqdah o0 IR 110G HBPe 15 o SRR POECYEDa]  nded thatthe
bond &ﬁmé}@s toze8 oﬁmgtsﬁfhlblél cfﬁﬂbeﬁ aﬂmg@}mme prdxkigal aing gnlgls wel | as

t hose ods set forth w.. f.romreadi |

o | adh s Ve A o o 2 it T RS G e cowpounds of the
instant in$&ktibn sdhliisbibetédisl onalof brdﬁﬁfy&kﬂ]hﬁ fhe@Rgo grovidp ,cofnpou'nés that are
om0 RS TH 5 BB S5 B R0l v s o
metho8# &bf(ﬁth&abrowcfrblmeeaﬁﬂgs ptailsble élfhlﬁn@imataﬂﬂs Iﬁplsmhm’abﬂltys itself substituted

substituted with qne. of 18
with more than one group, 1t i1s understoo that these multiple groups can be on the same carbon or on

different carbons, so long as a stable structure results. The phrase “optionally substituted with one or

~18 -
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WO 2005/ 120477 PCT/ US2005/ 019554 nore substituents”
shoul d be taken to be equivalent to the phrase
wO opsitonat |y substituted with at | east one PCT/US2005/019554
substituent” and in such cases one enbodi ment w ||
have from zero to three substituents. In one
enbodinent, Xis -CH. In another enbodinent, Xis
-N-. In one enbodi nent of the invention, Rl, R4, and

more sﬁéﬁtl?uents eﬁi%ltﬁd b gai@r? {6 %régﬁﬁé @ijﬁg é}lﬁ:ﬁ&nbptgbngﬂ §u@&ﬁﬁ‘ted w1t1(1) at least one
QW

en, cyano, perf Cl-10 a
substltaéﬂK’Eanyllm suah yasemmermbaqhnynt wi ero thipge s@gtltwts

al kyl —_N-
het er oc%egm}gguﬁ&%?xgg Adlf C%T QHQ) ‘L’}#"d“@fy?(a‘% Ir;Io C0- 10
aI Kyl , TG 8mbydimexdt|ok she nﬁ@aﬁdﬁ RLIRA, ami Rivar©ach@ndapéngbntly chosen from

i e B AR Ay (GBI, o

loafi9t hikey! rHéte@Q:y&lQl cahdatkyl, C9gHRteddchkdtbalkyl C2-10 alkyl co 10
Cycoagﬁf;h%@égr b%lny 8CO al kyl , C3=8 cycl oal kyl CO- 10 al k

alkylamivo €ocirabiohy¢3- wclcwllqﬂ €410 abkplammod onr dpbe ) W-lqﬁkyﬂermno Co-10

alkyl, %kqlﬁteé?c%c olcé(gﬁq N1 r%to @rl% éﬁéﬁl& 3gg’&§?£8kga?&ﬁ&é-¥®£lmgnnno Co-10

alkyl, @okyy all@ﬂhﬁl@&afﬂbﬁﬂ}(l‘o @alnﬂ Gﬁlg,lgy:blclozﬂ]@-l @@ 1@Ial<lgfl aminocarbonyl C.-10 alkyl,
car bonyl am no ycl oal ky

C3-8 harerqwclxlﬁo@wkyéﬁmﬁecadmnzg%nwkyl €s- séler?éft%fla%!@é@rlo alkyl

i 40,0 501, RSP LS8 o s

Co-10alkly | G3-@eyploalkd A 10 akychrbomyldniny Cairp AlkylCE>310hedrizapiclyl Co-10 alkyl

e Garby G JET B BoAS S 80, I IE DOt i
alkyl %ﬂé@%é(nm@bo 1&% 1él§1/ | g ﬁ@léa%xwﬂo 1&?[%1&5% @drlﬂfc%}ﬂ@ﬁi/l C1-10 alkyl,

cycl oa 10 al het er ocyc
hydroxg2arb6eyl 22110 alkynyd:OC 1@0 allkkog, C1CIi)aByloxy Co-10alkyl, aryloxy Co-10 alkyl, C3.8

evctonlplg £ Rafi iy besra bl kite B ot . 587
hetero%\«ﬁﬁc? afbgm&log;)c&%gaikgb{ |lef60ﬂl%&a?dok§lbxys@(b fl@ﬂldfla ﬂ]oni@ alkyl

sul f onﬁl am no
aminoglfoyyl, C(ﬁl}allcrl aC(b@yd) @lkyl(sabfmbfémynq Qo-il@okylo agl 9418 ﬁikﬁbsulfonylarmno

core i AR Rt 2 T R G 2

alkylo@(kéfb&wé qae%g@ a&bm&x@c@gl@ae@éd&mbﬂml m@,loaacy&xy(carbonyl)o 1C0-10
cycl oal xy(carbonyl )0
alkylaallincy ICara qyeloausylﬂo mn%@oxyégawnﬂ)o,«%méw@eo i 1p.Gp10

alkylow(carpgp go.p% al‘ﬂy]ggll?lﬁd%h ﬁg {ag&( ixpugo m@da |1 (g%ﬁf{y} %le%rngl 1I B4, and RS,
said allﬂ?lt ﬁkgﬁly Qikylllyl ah)ﬁtlfe’ﬁéi’&%@ Lyp ﬂl:tléﬁél:yclcﬁrl@l aYECdyerhikyl ar@éLh optlonally

pti onal uted with_one_or rmr
subsu@r?és»@sh opp errﬂlwy wkszchomf@nahmxy s alkgh kdy kowhaﬁgw COoH,

cyano —’O)éf C%%RPNO% ttgrﬂ?%ﬁgneﬁ;@xfltﬂﬁﬂoroemgy -0(0-1)(C1-10)perfluoroalkyl, Co-

or oet' hox
10 alkyﬁnﬂro@rbﬁll}airﬁhopeﬂ.ﬁblﬂﬂdymydeyﬁonylﬁi@no,]@l 10 alkylcarbonylarmno Co-10
al kyl am nocar bonyl am no, Cl1-10_al kaqxl}ﬁcar b8n a]rly
alkyla@_noi@fog]y]@%n@a@bé@@lk&lﬁqlmyla@yolgl -10 alkylsulfonyl, Cp-10 a ylammosulfonyl
#H‘MI m no, Cl1-10 al kyl sul f onyl am no,
C0- 10%115}1% al E@?@Jl}; ony?l CO0-10 al kyl am nosul fonyl, CO 10

al kyl am Btﬂ@rﬂﬂirfb@(ﬂl&ﬂentaﬂ @he"ﬂh‘?enhd)ﬁ) RO} ke an®RD adienstrihdepéndetdy chosen

from Ie{z%g%%l %g:@erf FW"’W qilg/? &f}aCh llé/i/] (ﬁg.%] glﬁeny %erﬂuoroCl galkoxy,
| n
LTI, D s o

(Cl 10 al kyl)2am no CO 10 al kyl, (aryl CO 10
al kyl ) 2am no C0-10 -19 WD 2008£120477
PCT/ US2005/ 019554
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al kyl, (C3-8 cycloal kyl C0-10 al kyl)2am no CO 10

al kyl, (C3-8 heterocyclyl C0-10 al kyl)2am no CO-10
W@bkwgl1204(1C3- 8 het erocycl oal kyl CO 10 al kyl ) 2amP@DULD03/019554

al kyl, (Cl-10 al kyl)2am nocar bonyl am no CO 10 al kyl,

(aryl CO-10 al kyl) 1-2am nocar bonyl am no CO0-10 al kyl,

C0- 10 al kyl am nocar bonylam no CO- 10 al kyl, C3-8

cycl oal kyl CO 10 al kyl am nocarbonyl ami no CO 10 al kyl,

o, 5§06 AL o 8 YR, S ABGELARY Bl onamin ot

alkyl, 8033 deardopulydliaiCp.q o @Ry Ehndhk@h-10 al(cﬂl (Glfllo alkyl)zammocarbonylannno Co-
al ky IgZam nocar bonyl CO 10 al

| - . .
10 alkgl kw Go- st PR PO mine ‘55119 Pl&aﬁrayﬁﬂﬂcﬁ)o alé/?mnss@ybonﬂamo Co-
10 alk 1?” yﬁg‘g Q:q‘i@ ;&%1 %h%l:arb&élaﬁn &). @Aﬂéw % h%%rocyclyl Cp-10 alkyl

K no CO 10"al kyl, hét'er ocycl
annnomb(iﬂlaahﬂqﬂmmalk:ﬁr BayetmmcpdodKH ID 18lakayl ann@@;aﬂ)onylanuno Co 10 alkyl,

ikt GoTarkyh G Codomnfianrmi-eamt aRgRL Coo

alkylo@calﬁbn ahale ()lﬁkﬁab QY181 €5 1HAngldsy karb&ﬁ%da%nno Co-10 alkyl, C3-8
cycl oal kyl O al kyl'oxy car’bonyl’ oxy CO 10

heteroGa:1y8 Ooat)etﬂwhw Icg,rbonytanullQ)Cmm glkx ﬁ3esdret¢mvyclgadyy1@o)-m@1kyloxy

el B3R s B P o by oo

| rapd Adalyh O) o e ydrwm €dQpalkky|Cz g h Iyl
carboxghé&{co Q’ko@@%(%gyrbé‘%%“?cop o yo@ éQo Ity |C3.g heterocycly

Co- 1oa11w;qu parhinyénsy ﬁomwlky drexyegriapy! Cl-w ylkyrmb @1}8 Betripryciaalkyl Co-10

atytof PRt 6B sl R0l iy S SRR B0 Gy

(carbo¥BcL PC@kaylatmmwkmauﬁno@ﬂfom @ fydlkyl By Co 10 alkyl)l-

het er ocycl oal kyl CO 10 _al kyl am nosul f anyl
2aminggukipny] Oallo)i'llkyé(ﬁ:ﬂ:@ cygloaliyl G ok AERRFPLIREg %1@%@4 C3-8 heterocyclyl

oo RAFLTE, D  LAR O0 udy costy

aryl C@Jlbﬁlkyl ﬁnc&u]ﬂ@iyeco.qa alk@aldgyg cyﬂba]ﬁk@l @j-kyilky! sulfonylamino Cq-10 alkyl,
ul f onyl am no

C3-8 @F?‘?ﬂy?lﬂa@ﬁ ok EW@WO ?Qﬁi@/‘l‘lkﬂn C36 heterocycloalkyl Cq-10 alkyl
1068 1) {BankBocarbonyloxy,
sulfon E*Xr}o;éo am}ﬂogglr Wlﬁ%noca&@ I%ﬁg};{é%%gy%iﬁ abk?') antiocarbonyloxy
(C3.g GederbOycisl IOpl1pl 2Ry Papaminearbbayigdyo X§3-8 bstarvoyclaitig! C@e 8lkyl)1-
cycl oal kyl CO I Oal kyl ) 1- 2am nocar bonyl oxy; wherein in_ 4
2aminfparbqryloxy. grapoRmd €gisLyglory! Coalgebiai1 2aralmksﬁﬁgﬂ|ny oy yiberein in R1, R4,

et et erocygl oal k and
and RS Seid otk Syl ol S e RS aeedi® i et Rl e eact
optlorﬁhpﬁfbﬁhtﬁﬂé@ with ySﬁH @tyore Gbufs c;ﬁtéely fromGiydfoxal (]E(lﬁé(adkylh@i ﬁglknxy halogen,
a trifluoromet hox

CO?H Fy2pp, &(yﬁo@b%% alkyl@@z 1t}1tle‘1f°mi‘b§”i¥ell"fﬂua@fﬂ6‘8¥>k;ﬁ’(0 105110

oneBlSHURY, PESLRDIAQ R it 8,2 W msachombare i

alkylcadblsiysllanih 6 @)L of abiey¥dnamosnibonyGinidd) Calikylkylshif@ryisem, €g,10 alkylsulfonyl,
Cl1- 10 al kyl sul f ony nosul fonyl, CO 10

. al k
Co-10 1 AEpRsHiGy LE@ﬂWH%(H&HHW%OIWﬁ %‘Jrﬁﬁl%nbodi ment of the
i nvention n ar.e e ntJ : S
from H{}al? egréjlgl)g' enR%the nlflven%&bﬁ (l}zrlﬁ§ g?g%sea%?e%g&%gﬁﬁ]}: chosen from
hydroger ﬂlhlugﬂ'llomlﬂﬁ, hz;ldkcydy Copmafklyu @edlibrof] & Higkyperliord@) -6 alkoxy, C1-10
al kyl , ken -1 | kyl =~ C3-8 .
i s 1 ke g1 Bosingtigh G bormggn Eondlgt 3chp tivie giine Co-0
alcy (- 3 28i0BR1 adyky | Co-10 alkyl,
alkyl, ?(chgﬁb&%g taléqulg ydnuﬁIQC@igo g Oiﬂg (kélp 8 ﬁ%}%‘go 58”‘ gb! 2a1;/uno 0-10 alky
(Co- 10 ﬂ@llﬂzzmmkgdal)bmnﬂ@m Cootmatkidn gnlrsdxiy) 100kyD 1 2pikiaminqcagbgiyloxy Co-10
CO 10 al kyl) 1-2aryl am nocar bonyl oxy C0-10 -20 WO
2005/ 120477 PCT/ US2005/ 0195540 -al kyl , (C0-10

al kyl ) 1- 2am nocar bonyl am noCO- 10 al kyl, (aryl CO0-10
al kyl ) 1- 2am nocar bonyl am no
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CO 10 al kyl, (C3-8 heterocyclyl CO 10
al kyl ) 1- 2am nocar bonyl oxy CO- 10 al kyl, (CO 10 al kyl)1
wQasssneg@ar bonyl CO 10 al kyl, (aryl CO 10 PCT/US2005/019554

al kyl ) 1- 2am nocar bonyl C0-10 al kyl, C3-8 heterocyclyl

C0-10 al kyl am nocarbonyl CO 10 al kyl, (C3-8

het erocyclyl C0-10 al kyl) 1-2am nocar bonyl am no CO 10

al kyl, 5 aryl C0-10 al kyl carbonyl ami no CO 10 al kyl,

Y.

alkyl, @ 18;11?{/(15]1 bk &Wnﬁgmkggéké%ﬂé?gyﬁ%c q&} I Oaﬁéﬁﬁ?&arbonylannno
Co-10@ky1L QC@nghyﬂemyddyir@d m(@lkylnrzahmmchbawqux@@omyl a(]CloleO alkyl)1-

ZaImn@_;lg)eg}e&tog];]oai%ﬁ Cépg% l_angﬁlléq: 101 (%l);f (é.’!llkyl C3_8 heterocyclyl C0-10

alkyl A8 io%Fl‘BXy( S ar 2 r@?%%’éﬁé@%}%yl@* %’d rﬁlk}gf1Yianﬁ;Qt§1@onylanuno Co-10 alkyl,

aryl C@Jlb y]lk}'lﬁzamnytwamdﬁmyd) alkyl, Joaoylkylcarboxy Co-10 alkylamino, Ci-10alkyloxy

con S S R RSSTRRM CHoR e P Forsco 1
alkyl, B8 LHERRY 1&&%&1)0@8@@% A8, lcg 8c§él€all@ﬁ@e?bdﬁplokm‘(ﬁid alkyl, C3.8

substituted wit one or nore groups chosen from

hetemmm@myl@gyc@ Hl allwl ars@i:oemeaumwanbammewo foGlamino, (Co-10

trifl th
alkyl)zaﬂqucers?rey&% feyyl C(dqalkyiﬁe@anufesaﬂ@ﬁ Ip% ?Vzrslg“afr%} Ko, said alkyl,
alkenyd lﬁ%lgﬁ e@ﬁ!rgai@wl %gl‘.e%ycltgl-kyl Qn@l:}lﬂ/da%y&@Em%%héﬁllﬂgjbstltuted with

car bonyl am no, aryl car bonyl oxyCO

one or@@ar@gms oey EoadivRipRE & boMYloxy cakew. BalRga; @zHlos’ano O(C=0)Cy-

cosEXERSRUNEEPRNASBRA0 Sl gy o

alkylamidoydrbetiyaasnd, f:@nwamyloa@qaﬂﬁnylaﬁnw &y | palkfleamydnghinim,
C1-10 al kyl sul f ony -10_ al kg/l am nosul fonyl C0-10

arylcaghopyl PROHO@HYh Syl heéﬁﬁ%FYRlP&‘kylF e b En3- R2 and

8cyc15ﬁ<¥1% Pﬁ@@c@ rig @?%ﬁ*&é&p&gl@ﬁ})iﬂng ?@ cyICe5.10
alkylahﬁioaﬂmﬁyleﬂnmal &y ho ﬂ@ylﬂlﬂfoay]klyﬂnp CLCw ﬂkyi;uﬁooﬂl Ry 0 Byld@inosulfonyl,

0 al kyl) 1-2am no -10 al kyl, (C3-8 heterocycl oal kyl
Co- 10@@‘-3’?6“%0?59? ZE M{?TO C0-10 al kyl, (C3-8 cycl oal kyl

Q0- 10 | '

het er 0 e)ﬂr]bggi m%Qg cPﬂQf]XrF 31<o¥1 1@3&%%&1%18}%%%8851)/@1 é'ano C2-10

alkynﬁOCé'r@ C?&l&ﬂl'ryl Cﬁ%a&yﬁy@, g)aétkmbycﬁaﬁcgzmo 10 alkyl (c3 ] cycloalkyl C0-10
kyl) 1- 2am nocar bon

Sl Pt E) 2 S L BeeRTIRgo) CoZR DL AR BEN PaEHEh (C3-8

evelod i CRa¥R P T RENER Wea T, B8 Blbromilanty] o -
raminataAydnylaky 09gaalkonyCs @&ydl@al]@ﬂ Kyl10 a@l—) ]],@armhlkqplrboﬁﬁannno Co 10 alkyl,
(€38 Bapogi ﬁél@elkilgl Spcarten gnt Corgelhyia s 511 Co-10 sl
iy ORI, L oy b, o
carboyddnli om@ ) agriligl, ((I?, 81©/ch)lalky]| Co-(2Rallgy! carbormydenkigd C@o a1Byl, C3-g heterocyclyl

Co1 0%{1}5 I oxy W %ﬁy F;a mh%%r%glg%“yépwp alkéﬁgcagogglyumr% Co-10 alkyl,
Co-10a x9 Eéﬁ%&%lnkﬁb{é c&QP lﬁl?rl %@’éﬁ%ﬂkﬁajobﬂﬁa\mﬁmyrb@rbg@yl&&no Co-10

car bonyl am no "C0-10
alkyl, QDs- gnetabmlyb@g.w @lkglaxbmwnahyn@@mm aék}llycs scbste@cycloalkyl Co-10

aitcgdcabine a1y PR BB 45 BT e iopoCo-10 alstony

&% 1,he} 8oy la1 Oardnkdox Ikyl, C3.g heterocyclyl
om0 G IS i BT k1. 'y

Co- 1OFHBWAQX$2®©@1YGDB9516)410 Ak y£3-8 aﬁtyllocx@@a!llwl Q0§ pisspxy carbonyloxy Co-10
car bonyl oxy C0-10 al kyl, C1-10 al koxy
(carbonyl ) O-1CO- 10 al kyI , C328- cycl oal kyl oxy, C3-8
het er ocycl yl oxy, Cl1-10 al kyl oxy(carbonyl )G i CO 10
al kyl am no, C3-8
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het er ocycl yl CO 10 al kyl oxy(car bonyl)0-1CO 10
al kyl am no, C3-8 heterocycl oal kyl CO 10

wa@bdoghoay] car bonyl ) O i CO- 10 al kyl am no, C3-8 cRcl/vstokyh19554
CO 10 al kyl oxy(carbonyl )0 i CO 10 5 al kylam no, (C3-8
het er ocycl yl CO 10 al kyl ) 1- 2am nocar bonyl oxy, (C3-8
het erocycl oal kyl CO 10 al kyl) 1- 2am nocar bonyl oxy, and
(C3 8 cycl oal kyl CO- 10al kyl ) 1- 2am nocar bonyl oxy;

o VLT AR ¥ o mion oo s

cycloafkgh&y,0ed. BMéte@bmmwyomQ@all@kﬁty(kyﬂbonﬂ)odlcﬁs’ro&lkylamno C3-8
het er ocycl yl car bony |0XéCI}1O al kyl , . and MhereHEﬂk%1o

heterogyiskyl F0-16 aﬁk&low(ka}yponygq)% 0 alkgl,amy C3- 8al}e§;e|rocycloa
alkyloygrg%:agﬁogglgf%%(gﬁ) heh BV@E ggl&hkyl 230 0 by FoxGcaBbigr. 1©0%o

y substit W th oné or nbre groups
alkylaaines 605§ haerotyy it Gy y o alkdh foahikydarbo@ilexye al koxy,

hal ogen, CO2H, c ano, C L kyl, NO
(C3- beierpish ity Sy #&% nd @@ ey AGafityICo-oalkyD1-
zanunc]t%aﬁbg?r)é Bl bgn)}?)glmbb%ﬁlg alkng%gg heteroc cloalkylcarbonyloxyCo 10 alkyl, C3-

n1noca al ky oxycar bonyl am no,
SCYCloﬁlkyliﬁbore!ldxyCMO Blyly drdrG3phet@a@ytylcarbonyloxyCo- 10 alkyl,
al kyl a nosq%fonylan1no C1-10 alkylsulfon am no

and wiggei i 14, Ry B Utk 2keeih Al R ARtermsays bireyciomilgand

ToaflyKark 8dEh RO P Qbktita8d withidne diindrd 068 BERAGoNET Ry, C1-6 alkyl, C1-
CWHMﬁ%e conpoundsﬁ%f s%rucrural fornu?g I1, R6 and R7 are

6 alkoabiloganndepdretans: OICENES &io Allkybm Py érrfwéqmeth%y dggproethoxy, -O(0-

oSO NS Ra o, 5D ESER Rt 110
alkylcﬁu&iy&a{ulfd(b qgaﬁcyﬁhmbkulfongaanﬁmhei 6 amylexlugdnymnﬁ. @} ki hikylsulfonyl,
(C0-10 alkylﬁl 2 am no C0-9 aIkyI (aryl CO-10

Co-10alklpmynpsltony 60-00 alylaminegarbonybaiddNHat er ocycl yl C0- 10
| kyl)1-2 C0-9
Al kyl 3 . 8‘85’?‘2}6%aﬁe8§§}1’%¥%g8°é8“%?‘i%§ﬁ°mt1%?yﬁ{6 #.R e each

indepeRlidaylly ):Hos&ﬁﬁbrﬁ@?c&bmnbdldg)éy c§iho9 aﬁ:ﬁﬂoy Ihydr@@GE(j_@alkyl
al kyl ) 1- 2am nocar bonyl am noC0

perﬂu@pﬁybalkylz asrlAgeat-68kgYa LrrTion.- @Y1a¢0<§ F‘lkylc&i‘i&fyﬁ °P<’$V1 Co-9 alkyl,
[

o BRI S8 A RS, A oo

alkyl, (@%-§hadrkgyiclyl C6.16 alkjigtgandicy €b-plalkgD - (C0-1alaKy]) pggminocarbonyloxy Co-9

R T A T T ——
alkyl, g{g]}a/p%% (li%llq&}al%lrf?’n&%&{y%ﬁhé@é Q%g{yp ai:aq‘ z(%/ flK}M kb lakiky Cg.9 alkyl,

al kyl car bonyl ox and wherein
aryl Cp.no Byl carbdnRamine &lod aditykyCo-1ahlkenyy carlmnklmwo Coay glkyl C3-8

L TR R N T A
Co- 10%1&&&9 cirﬁ%{gz ox P YRR, g %‘?et@fo@&’dé%C@}ﬁzﬁlrﬁéWg alkyl and C1-10

cyano,
alkylcﬁrlbbﬁylldi@l@)@ztlm)@yld whierdid InURST, amilhb)sgad alkyl alkenyl, alkynyl, aryl, heterocyclyl,

L}Cl 10) er fl uor oal ky %I}
heteroa&wla PAbEAIB W%\?ﬁc’ﬁ apﬁ%iﬂw YIRS, YIS PR SRS RS g osen from
hydroﬁlcl% a@lly'f)dlc(flm@@@)/ﬁa@dyeﬁ] @oz@ﬂcﬂeﬁao O(C=0)C1-Cg alkyl, NO2, trifluoromethoxy,

I'am™nosul fonyl am no, Cl1-10 30 al kyl sul fonyl am no,
trlﬂuotibtmy aDlos)§- f@pﬁ;ﬂuor@@yicﬂcalwkyawn%mwﬂwwm ©010L0

| a noc bon
stiylofeehoRPnep oo ug o A b, Sifo gt ighithng c1i0,
alkyls@l@&i?lahﬁhﬂﬁ pe! I’j@ QIkS/lstcSthD 81 o falkeinodilfeael) CoG8 alkylaminocarbonyl and
C2-9 al kynyl, C3-8 heterocycl oal kyl C0-9
NHZaIkyI (C3 8 cycloal kyl CO 10 al kyl) 1-2am no C0-9

aIkyI, (C3-8 heterocycl oal kyl C0-10 al kyl) 1-2am no
Q0-9 al kyl, (C3-8 cycloal kyF2260 10 al kyl)| -
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2am nocar bonyl oxy C0-9 al kyl, (C3-8 heterocyclyl CO-10
al kyl ) 1- 2am nocar bonyl oxy C0-9 al kyl, (C3-8 5
whedosne@ytl| oal kyl CO-10 al kyl ) 1- 2am nocar bony| PR/USI009019554
al kyl, (C3-8 cycl oal kyl C0-10
al kyl ) 1- 2am nocar bonyl am no C0-9 al kyl, (C3-8
het erocyclyl CO 10 al kyl) 1-2am nocar bonyl am no CO 9
al kyl , (CS 8 heterocycl oal kyl C0-10

g: Ez: g a{;h%g:ﬁ%]/ Fk% éE‘P 87 gﬁ?lggﬁhqn%!eﬂdleﬁtgéh%gen from hydrogen, C2-9
alkeny® @%Aﬂ?@@ ncA) gﬁ&&ﬂ%@méan&}@c@ 9alklyul (c3 @%y&oﬂkﬂhgaldﬁwyl)l_zannno C0-9

am nocar bonyl C0-9 al
alkyl, Kx@s eh@aye}tc;dalk@bcamo alkidyl zwmﬁﬁa@MWCmGyQO'camW 10 alkyD)1-

Zanun?f@ﬂ@n f”ky 0.5t Cly %?/g:ho%foa%?yl% l%lhé’:l)ﬂ(% car 3{&({%‘398 allyl, (C3-8
hetero@@fo%lkﬁﬂ «’5@40 a1@3)182ah@ﬁoemsmwlcommﬁ atky l:ycloalkyl co 10

car bonyl am no kyl, C3-8 heterocycl oal kyl

alkyl) manynoce@pmmp@ﬁm@ﬂ@b @328 hejerocy eyl €o-¢q alk e wvmé@bwlmno Co-9
sty S KRR 5D (st &itbbluartit .0 aiot, (Gg1g
alkyl) ﬁédfmhocal@nﬁ O@MHQ@ @fs}l moh&yﬁhbmwmvmw hﬂixly 3% Gcloalkyl
C3-8 heter ocg CO 10 al kyl ox carbon
Co-10 @@wgﬂnan%ﬂbomé@s‘) afky h@ﬁéﬂ’é@%}’%ﬂl%lo i@mﬁ?%%“%@@ 9 alkyl, C3-8
l a carbonylamino
heteroéf;éga@%%‘{:(g@al@_ag&@:c%{nfyl enylap ac?{% ;@;lyc‘&)éh&wo 10 alkyl carbonyl

Co-9 adlﬁfartbmwtélﬁeﬂmca 18laky] cart©hylafiiolGooalkyl CO3 Sdieteydcycloalkyl Co-10

alkyl c@aotggi)l%xp% P@W@}% % Ctﬂg@kyﬁéﬁi}g a{k%x%c onylaminaoI 58/ I9 alkyl, C3.8
hetero&?&o% kgf:@ Ly 8%)3}%&%)@1%0@6 9%113@' &yls, cy@lBﬂkﬁgg]i% alkyloxy

arbonyloxy CO-9 al kyl, wherein in
carborszwxyl Cebwltyl - kbnyltocy@ﬁ@)my)l alkyl%yymbow@txeﬁ@eg/dWJ C3 8

e eS AR SABRPUEEREE. oFiEoSDSHRERL-PAgH oo o
C1- ka%ano@gqc?' d<aai<y1 @} 16a1ﬂ>‘1&g>% 9alméyh Ozﬁﬁmxy C@@Hlkyl C3.8

rifluoromet hoxy
cycloaﬂkyﬂdxh/ @omoéltyho&ys her@xogycbalquom;lbﬁr ﬂ&edre&m{ylwlcoemalmoxy Co-9
al kyl am nocar bonyl am nag

alkyl, gl 010 PHEYFEAPIY A Al 486 S i Koy A SRR TR, atiyny,

aryl, h%!f}%}% F ﬂﬂlaiﬂdcgcloaq:ﬂ’ﬂ 3Q ea@H dpYibsdil fs@&ﬁlu@eﬂl‘ vﬂﬁ’l one or more
onyl am nosu yl,
groupmhownefmnmyémxmdﬁyﬁ aléwﬂdcmﬁﬂcoxnéalpgpnoﬁ@ﬂén%m Qéﬁf@ctlr?eé alkyl,

NO2, g)uﬁgﬁ' ];nt{uo?oeﬁl %VQ‘ eBEO i)&y {H)ﬁe?ﬁuc@&a?kﬁ hfbsf‘djalﬁ}rlﬁﬁhocarbonylanuno

C1- 1ofan@ldipcramw1aﬁmt>l @pﬁ@mlbﬁbmryﬁnyﬂo) 0811 b wikylaiin(o8ylfongliaminiooC1-10
phenyl ) but anani de; [(5-ethyl-2- i
alkylsnufqm}a@m Cmmaléylwlfw §9+1p a&yl@@}w&{oem Gp-ap AEHYmneeahgpyl and
NH am de; (2R)-N-[(5-nethyl-2-fluoropyridin-3-
2'yI ) et hyl ] - 2- (3, 4-di chl orophenyl ) but anam de;
( 2R) - NI @hefelnibodiameht; (hhrcmilpomdmfe}nel‘grés)amémmt@n @e ¢I®sen from (2R)-N-[(5-

cvelorp R R DB S DR bbb T (e 2

fluoropyidie 3-y)RERhyIN2 (3.4 Jichlorophenyl)butanamide; (2R)-N-[(S-methyl-2-fluoropyridin-3-

PN T T e

bromdphexfyl)bmarmnmeh YRR ESFbrpaid ZWBIJIQMWZ-YB q@ﬁdnymmm)bammde (2R)-N-(5-

N HTERTERS SN A e

triflucg@ithyibe2d F-2-ypiroryS2-pheny ihtoparaodst N%))Mé’mlwr)) lzﬂl{ombbliﬁdﬁd -(4-
phenyl ) but anam de;
(2R) - N- ( 5- br onp- 2- f | uor obenzyl ) - 2- (4- br onophenyl ) but an
am de; (2R)-N-(5-(cycl opropyP}-2-
fl uorobenzyl) - 2- (4- bronophenyl ) but anam de;
(2R)-N-(2-fluoro-5-(trifluoronethyl)benzyl)-2-hydroxy-
2- phenyl but anam de;
(2R -N-(2-fluoro-5-(trifluoromnethyl)benzyl)-2-(3-choro
phenyl ) -2
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5 hydr oxybut anam de;

(2R)-N-((2-fluoro-5-nethyl pyridin-3-yl)nethyl)-2-hydro
wogeo2Aphieny| but anam de; PCT/US2005/019554
(2R) - 2-cycl opropyl - N-((2-fl uoro-5-nethyl pyridin-3-yl)m

et hyl ) - 2- hydr oxy- 2- phenyl acet am de; (2R) N
((5-ethyl-2-fluoropyridin-3-yl)nethyl)-2-hydroxy-2-phe
nyl but anam de; (2R)-3, 3, 4, 4, 4-pentafl uoro-N-[(2-

bromo%hepgzb%ta%annﬁ% ?@W 2= rqn? g&ﬁlﬁ@&?&h;l)b%nﬂg)gi ox%oﬂ?)@x%ﬂ)blutanarmde

uor o
(2R)-NIA53rBnd- zmbnqbemylp 2=(4bm109h®y1()wammybr &%Wr QCB&(PPZWY}) 2

ﬂuorol:(e{lyyﬁ?(élyﬁ%%g %éﬁ%ﬁ (2??) - ([Z%Tut){ou? gﬁﬂ&r&gethyl)benzyl) -2-hydroxy-2-

uor one en am no} - 3- 0xo- | propyl
phenyltiutamstie; dakb&@ﬂeoro(Sz(R)ﬂ ugrO{rr[e,ﬂ_IY¥)b%Y1ér253 ChlorOPhenyl) -2-

hydrm%%&t a:lrlf%{ Ek}ltﬁ%dg)fﬁl%{lﬁ/ hx]aﬁllmp?ﬁ)dl}l 3%!‘1)93& g PRRARKY L éfﬂ@ﬂ/}hbutananﬂde'

ate fl'uor o-
(2R)-2rrptlbgyrbppAN- @2—ﬂu@o;ﬁ|—1}1 lpbsnd}n %M)Iﬁ@hyl) 2 droxy-Z -phenylacetamide; (2R)-N-

((5- eth}r&% 9%8 N d?‘h? ??}ﬁl@tﬁﬁp—i hhy@¥%y-2bhdiyRraharki@l; D@RY.5 84 4-pentafluoro-N-[(2-

fluoro-5: rmlnyﬂmrléyﬁ “gmetay 1y hydsersy-phsay epoamuids: 2B) BikeiyepRdiprophenyd-

3,3,3-t ﬂﬁ*dr?‘fi Hydi6 %f(i}ﬁ[{i%{o@neth?yt)ﬁen&%j Bl %Qyp%opanannde (QR);3-{[2-fluoro- 5.
["uor onet hy enzyl'] am no

(tnﬂqumgwlwn%pm@phé %0@&*166’}@?1’1&% élme@y{ca{%zmﬁﬁoxo 5 fafiudo-s
(trlﬂuoﬁoﬁlétﬁﬂllfﬂehﬁ]%hE‘-Blo)xb—@ ¥iylegyn ?})rrcﬁrdhﬁédt&iﬁbxﬁat@)( R3-3pi@-fluoro-5-

rop rrolidine- carbox
methyﬁm«f ety hyHRpipo e sap? aBTERESRYT bt spegr a1 uoro
5- metﬂyﬂ%ﬁ@i‘ﬂf}-yl}rﬂatl%‘l‘}ﬂhh%%&ﬁif@&?h@i%ﬂ‘ﬁroﬁ}m dirSetypattachaef 3f{Q1-fudre-5-

i's chosen from ri
(mﬂuQIQm?thﬂm%z-Y@aﬂqoﬁld’iﬁ%’ﬁét%?%ﬁ’ ﬁky@rrrynyénym?&shaw IR 2 Mworo-
5- (trlﬂﬁ%ﬁﬁﬁ%l‘ijﬁz 1@%@0‘}32' l{ydfo&y-fBl-d;tﬁlzqshsnylpropylpyrrohdme 1-carboxylate; and

pharmgggpslly QLo BTty 2 20
cycl op ![rpﬁﬁé{hei\brﬁlioanﬁdnume orBpoiRd bffopyli tiseh@ety frymE2R)B,3,3-trifluoro-N-

o e e A5 8009, SRS (A, bl

(trlﬂudfaﬁlbtﬁf/ﬁbeﬂiyl]‘hﬁirﬁ) }srexedipiediprofye pylﬁcﬂi’dlhm;ﬂnd‘irbmy]atecamd(dm%
nyent.| Il

USRI A R R AR —

pharmgceiNE 1P ¥3tepraflb oMy lapd a@asismetathand. phavaraoeafthis ehbodiment the

compqlllaﬁ? fengf{q?ok%%laglc?s ﬁ/lgfl g&%ﬁg“ﬁﬁt g ?%)S_%O%U? Fr?ﬂu}opoe ?? fﬂ’uoro'%rl? hl?&gmethylbenzyl)-
2-hydroRyp pHer@LfEcbpa@a‘rﬁlﬁg hndl‘ﬁhélﬁrﬁeédtluaj]yac&pmbtehylltwd istdienis@me&’s thereof.

Anmh%ﬂ)ﬁpﬁ’ﬁ &Q/th% F%’&Hﬂ)ﬁg}& o APt a IHSF (@H LATYS S48 ngﬁs]\il g? T30res ety lpyridin-3-

yl)meﬁhtnleaae@ﬁmxy p-pherylaeethoide aeitharmaceuticaliypasoeptiblegshliy nd stereoisomers
Fr esent invention are chosen from (S)-N-(2-
[ uoro-5-(trifluoronethyl)benzyl)-2-phenyl but anam de;
(S) - N- (f Enefembodimmebt, (he companodoofelayresepyintediion @e chosen from (S) -N-(2-

o S BRSO BI85 st o
yl)met(hﬁ))—ZP}ihé@-l‘tmtdmyﬂmdﬁ (B'E}Nf(ﬁmmr@bbﬂzgrbl)enmlbh@m}bmamm §®-N-(5-ethyl-2-

ﬂuoroé rzz(yalELZ%%glgflbuya% 1%1d§ @% tl\h()(i ﬁ%’rb %l rﬂetﬁy'ly}lr)dﬁpﬁ g}Mlln%thﬁ) @Bﬁ&ﬁﬂbutanannde

(8)-N- ((S)eﬂNl zﬂﬁexepmdm zwﬂmgtbvldréwhﬁrtﬂmﬂa@alyid)m@ﬁ\ﬁrﬂ@ -cyElqprepiiEh
ﬂuoroP rﬁﬂ? té]. I?Zﬁ )§1l§1taqlﬁ1‘&1d)9p gﬁ'}? eny ygbcipgor%)yl 2—ﬂuoropynd1n-3-yl)methyl]—2-

uor 0

(3.4- d(cas)roplhbr[yQ)butewh@qo r(wylv -3+ ﬂfHYbZJﬂBQVVPYTUiHh3'3DVIP§IM%@ﬁ§hH 2-

B L LT T N

di chl or ophenyl ) but anam de

(2S)-N-[ (5-net hyl - 2-f uoropyﬂﬂdi n-3-yl)nmethyl]-2-(3,4
-24 WD 2005/ 120477 PCT/ US2005/ 019554

di chl or ophenyl ) but anam de;
(2S)-N-(2-fluoro-5-(trifluoronethyl)benzyl)-2-(3-brono
phenyl ) but anam de;

(2S) - N-(5-brono-2-fl uorobenzyl)-2-(3-bronophenyl ) but an
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fl uorobenzyl) - 2- (3- bronophenyl ) but anam de;
(2S)-N-(5-chl oro-2-fl uorobenzyl)-2-(4-
whe@sophenyl ) but anam de; PCT/US2005/019554
" (2S)-N-(2-fluoro-5-(trifluoronethyl)benzyl)-2-(4-brono
phenyl ) but anam de; 5
(2S) - N-(5-brono-2-fl uorobenzyl)-2-(4-bronophenyl ) but an
am de; (2S)-N(5-(cyclopropyl)-2-

d1chlo{o§g§hryﬁl_g.§%ﬂ¥+3e, %25{)4\7- M&?%ﬁ?ﬂh&&ﬁl& ﬁ?yﬂ% -2—(3-bromophenyl)butanamlde

uoro-5-(trifluoromnethy nz % rox%
(28)-N2(S-bdremyHlberobenayh - é? bromophenyl)butanarm (28)-N~( (cyclopropyl)

ﬂuorolge% 1)- Il\!lé—groﬁoﬁl%égl)lﬁftinﬁﬁﬁdfe] (99)' N@Elmﬁlo)mw&)zy%' i gr-C hl or

opne but anam d

bromoplegyb{oemice! 8 H-b DB RHiAcF ity A by G propucphyBbiganamide;
(25) -1\?5(% J%orﬂch? ﬁﬁ&@%ﬁﬂ? @(Q %romophenyl)butananude, ﬁS?-N-(S (calclopropylf-z-

|
ﬂuorobqnhxl) ;(@gq(;@gg RY lg@a@ﬁ@rﬁyl @ég&(}:rsfrﬂa@o 5((253u0r@n(e¢@1)h@12y1)-)2-hydroxy-2-
phenyﬁtn!aﬂa{rmge giSﬂ-W %%o!r(glj-@mﬁuc\(rbﬂl {15Behy12- twaﬂ&ﬁphenﬁ) phenyl

but anam ent af | 'uoro &:
hydron GRS (A HACbPRoaTRSb PFREY YD ey iy ey o halhytanamide;
(23)-211?&1@15}61591%((2-&8&% 'S%néihﬁpﬂ-ndﬂr 3191%&3&191%%&}( Z-phen§laceta1mde (28)-N~((5-

ety gBorp ey Gt I R s oM BA0g: G g perat toro-N-((2-
ﬂuorotstlhéth;u THAGES- Pmﬁlaﬁyluh@drzxm-gh Wungeay O, ananipeafiuoro-N-(2-

oS e o SR AL o s ez o

tr1ﬂuomni$ﬁ1ylﬂeﬂz§l)-22h}(dﬁm@tﬁ Iﬂfe@ylﬁutﬁﬂauﬁueompMA $h13r0B-Buck&phenyl)-3,3,3-trifluoro-
tri

-[2-ﬂu%pp{ doRorath 1)be%ﬁ 23y t{x§£r¥>$q%r8 L E R85 e Q3,33
trifluofd-I2Hfdottos- aﬂﬂﬁdwﬂnétbﬂbﬁeyiyhmy’d@dxyﬁmQMnﬁep li&n)3B-{2-Apyo-5-

coitugrp Py SRRy e e Sl izesh G P By

(trlﬂucﬁymétﬁiflblﬁhiye]ahum%bﬂxa@l—;ﬂxb@ilpr()@ﬁﬁ)yraol{du{e(Qeafﬁdxp]lam @s)-3-{ [(2-flucro-5-

[l
methyg;egg \B’Q&X egﬁgmn% %WP 9%{1} I}y&r?palf%‘rqhdglgrlbc&%?ﬁ% ?.tg : (285)-3-{[(2-fluoro-
5-metly2y}idid-3 -yl jriethyil Jathiitog-3- &o%ﬁE;tlhIly)ll]émpyld:]nnitlﬁdgplgl)amtehg{ﬂd]ph;rmaceutlcally
i n - 3- 0X0- 2- ropy i met hyl car bamat e; an

aaﬁm%ﬁ%ﬁﬁﬁ%@ﬁ???ﬂﬁm§%n§ﬁ¥ggceptabIe salts and

st er eoilismothesembvdingnf the Icmnpmod hiforreuti bdichesat frodng2S)-3-{[2-fluoro-5-
(n1ﬂu<fr§g1?tﬁﬁgbe8zy arfn?ntro - l ?{SJOZFp ﬁ%@?{&?}? gmget@ﬁ%a‘ %teb(Q%) -N-[(5-methyl-2-
ﬂuoropﬁxmebylzmﬁhﬁh%(@4@@10r®hﬁf5fd)hythmndmmai @)-N-((2-fluoro-5-

(triﬂuﬁsrfznﬁ%t;hg_&y 1513%?1?}*&]?3@) -2~ P}F]enPl butﬁna(né}de angI gcrz%lgﬁallﬁfya]aje}gﬁl%)lg rﬁalts and

stereo@omete thegnd I 8)vaer( ¢xhis Iembpd)msnt the compound in accordance with this invention is

(25)"]\)((;{@&%%%&18%2?& %n%l—g rﬂ Hyl 2 pt 2 PBYJ;))‘&T%QB%Q%%%Q[Bﬁ'c[ﬂnaceutwally

acceptgble paid iastbs’mﬁ@sqnitceﬂr téc;ﬁof MOdilel\/\alrlalam the formprugd effornaliladia (5)-N-((2-

Cho. o . ) .
ol SRR S SAA00 b A My
salts agd gbrleoisapiethgiedibut anani de and phar naceutically
accept %@n@ lﬁ‘ﬁg bBhé se?.’lt fﬁ(f%ﬁgﬁ' R rbt?!ent ﬂaﬁﬂcﬁ?fbe tlﬁﬂé’tsa@clhve modulators
vari ant e Co or mul S) -N-((2-
of the frhdregen r&extor (SPHRNED. olrmnh 9$p)‘:1§y<mna>pwd3 D§/lh)‘= RESSEY [nventiop §athbe useful to
actlva{etafﬂaI RARAEh dBme 519119,&&% rr&@ﬁt@fjﬁu' G¥lrln¥al, aa‘ﬁ@ ﬁpﬁa?thzluﬁar toszéhpzﬁe @B ¢inction of

tereol soners er eof npoun S t he presen
the andmmmwr hchoae prséer mt@dﬁ assp@ ansleblogkes u@'%te(r wagPyige”) the function of the

androégnge?ttnoﬁlsthe ﬁ?f)st?h@@f AL RRARMBESEPIHR tebuRARYBImald d91Gal.

aspec conpounds of the present invention can be
useful to activate the function of the androgen
receptor in a mammal, and in2particular to activate
the function of the androgen receptor in bone and/or
muscl e tissue and bl ock or inhibit ("antagonize") the
function of the androgen receptor in the prostate of
a male individual or in the uterus of a female
i ndi vidual . -25 WD 2005/ 120477 PCT/ US2005/ 019554
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A further aspect of the present invention is the use
of conpounds of fornula Ito attenuate or bl ock the

wo ewvstizam? of the androgen receptor in the prosPEr/ESwWHs/e19554
mal e individual or in the uterus of a fermale
i ndi vi dual induced by AR agonists, but not in
hair-growi ng skin or vocal cords, and activate the
function of the androgen receptor in bone and/or

ImIJ S |C LJ e,lqtﬁ\J/Ing%}' gs(pe&g l& thlg ?ﬁ'esér? mQ'%gf%ﬂ s t‘ﬁ@ h&h)f gorﬁﬁﬁﬁkﬁsodf f&hﬂﬁq to

resentati ve conpounds of
attenudtder brok sterfumdtion ehthi endrosen mamtmym dhespppséae efimale indiyisjualyor in the
uterus gf% nf? 0 RSl udelh tAljﬁ &@ﬁ‘i ot 1§H§1pér95vmggﬁ%¥)%glscords and
0 AiS T AVent lon ar& ore useful Tn treating
activateréfedcg o off thearidngged regentetiis bengend/or mhsledissieob s Aefin gegans which
t Therapeutically effective anounts
Conuo{ﬁg%%ﬁ%9dle£ap@ ﬁ{;l?)ncl udi ng the pharmaceutically
accept amresestauwemmew@ pf theypreseatigiention bipially ‘é}spw hgicromolar
bindlng %Hﬁ‘% for h% ahﬁl%?én rgéeg% d@&ﬁpcﬁlﬁ&@&f il inQerdf hRABRefore useful in treating
or

unct andr ogen defi ci ency
mammelis sveffem@g gromlisordeseiglaisd tfafrrérqgem %@%orkfym&ﬁ@r B@éﬁrpeuﬂcaﬂy effective

amounfs%@ k&%@ﬁ@&hﬂ ﬁEm&Yﬂg aR pﬁﬁﬁa&%ﬁéaﬂﬁp OABELIR ¥alAMEH QB Qe administered to

l'ace i ncl udi ng: enhancenent of weakened nuscl e
the mamm@b to igepf é]@g:geré &glaged @@p@@g@m:egptor function, such as, androgen deficiency,

dlsordgls WaRE 04t Beca%eﬂoﬂaféd Bo %ﬁ’dr %iﬂ)ééﬁlﬁ&it Sor widhi c@flBdtindroved by androgen
di sease, bone fracture or _exanp vertebral and.

replacemesit, InFBIdingh eBAnF FRERE er%“é}i‘ene% H’H@%‘QP& GECPRIFBER SFFQP%‘&f’n e

glucocf)ﬁi@&ﬁfrﬁ&u@&i és%é% &Hﬁg %Eﬂodoﬁt@ldi&@@ﬂb(ﬁw flat@td (Fot exahgpld) Gertebral and non-
ski n, ypo(gona i sm post rrenogausal

venebigbRSHT 185 GUEIBLOSP IS LR EHEGEE SREH i Gopons. HALe) Aging skin,
male hglydg%ﬁddism d84tinénop@keslyinptomd Bl R&hdi; aterestldosy) dypetdhelesterolemia,

mat opoi eti ¢ dlsorders creati.c §
hyperljpide A AR Y O HRP s o e APPSR for e, pangaeatis sageer

inflamBh @S} AhEiti6 ARG8Tt rpERIFIV- RSO pﬂolstﬁtehytp.Ef bbrﬁgi Iaos(tBEHQ/perplasm (BPH),
cancer cacheX| a,. Al zhei

cancerdsﬁghqua merc%cbmafei %scﬁgxsﬁgphl%se%mtwca é%cr B é?ﬁu%lndysfunctlon sleep
apnea, defERion AR BRArelS P B0 andaesiainune dvsas. | Broathantlivefcted by

and. aut oi_nmune S Tr eat iS
adminytioR iﬂlgﬁpg iy e s Bt B aprbooef P ARG i1 0 2 mammal
in nee@bf sﬁclﬁ@d%ﬂﬁéa‘mdln(hfddﬁlbﬁ uhﬁsuécﬂlhpoﬁml’sm:d wefut & iagradientsin phammaceutical
need of such trbeailrrent t& t ergs t hese corrpounds
compagifigns Algne, o combiapion with pher; ag lveha§r Mceut i cal
conposid dmara:mbaﬂmtaﬁ the compmddcnf mlatpr@nntvmehn@t dae be agetl ito/tzeat

.agents. 1 n.on i ment . ..the
Condltb)g%glé’lrﬂlal? H\(} hcf a]g%hugl%lar aeus%dsbél nflrog%g)(%lfl Qgﬁc &Jhgﬁ c():erz]ns be amehorated by
androgen fapllaeered] m¢mﬂmg buthiot lnnaqsdeomtﬂ:smioby oan@emg@hucocortlcmd-mduced
osteopr%ggljls,gplé:glﬁé%fa? di seasF ﬁ-g\/c\g Stl% Pl%g&{e c?ﬂc%l: %Qnggly cacl?e%mamgﬁg Sfthritic
conditm, anqimiag such,as ﬁste&mmﬂ¢1|ap],astglau@mggnmsc@l@n @sﬁr@m,@@d Alzheimer’s
dlseaso%8§1fl’ AN d%g’lénﬁtsgr&ual d sglgngh&% glg%ﬁajﬁéae d%%é%omﬁgﬂ ?ﬁstatlc hyperplasia
(BPH); anidiniriabotgsitya metwbalss: sysdraine, a@efmlamm@the@mlqgm @10ne or in
S 9, 1

comblae{hsc’)g gvgfél othe ik O%Cﬁlv egys dteﬂ H@n@ﬁ ggf%gﬁ ISA}‘J dﬁl@gﬁl%ﬁd{hﬁ% %f a tgergpeéltlcal y
effectiap meeynt d@pcroaw@um‘mf stmqwrglrfomub%l tataln@lméléﬂpﬁla% pegd of such treatment.

(BPH), & i TES AR CrofH 16 QEase (4Bin!iblammat

di abet egﬁgﬁ d&’%{hltwlel?oozc{u“?85| S, RJlfnong or aO’se e
lesiong ambonfaed trtheyjoitts ertange mﬂa@ma\(pg/ HYSHPRS of'rlpegamﬁelﬁpst pgtably osteoarthritis
and rh%ﬁr%xﬁg G HnRYs n(%ggﬂeﬂﬁéli‘rﬁs%tﬂlaﬁn% ofstibiRE %&MBIOQ?'ACXan’uC Press; 1st

e Ive a a conmpound of structur formul a

Ito a mal e individual in need of such treatnent.

"Arthritic condition" or "arRlritic conditions" refers

to a disease wherein inflammtory | esions are confined

to the joints or any inflammtory conditions of the

joints, nost notably osteoarthritis and rheumatoid

arthritis (Academic Press Dictionary of Science

Technol ogy; Academi c Press; 1st
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-26 WD 2005/ 120477 PCT/ US2005/ 019554 edition, January

15, 1992). The conpounds of Fornula | are al so useful,
w@bk@sa2@r7 i n conmbi nation, to treat or preventPCT/US2005/019554

arthritic conditions, such as Behcet's di sease;

bursitis and tendinitis; CPPD deposition disease;

carpal tunnel syndrone; Ehlers-Danl os syndrong;

fibronyal gia; gout; infectious arthritis; inflamatory

editioR Q@larydis$ @9332? Thelb\éﬁ@bﬁrﬁs 8f EdMnifa il Sse ol ﬁ&bb‘ful alone or in combination, to treat

A ease;, marfan syndro
or prem;% gnrh:}tlg ,e%%h, ashehest's dlS%?é? @B@é’ﬁ @,gc} @ncpmtj@,ﬁP@@( deposition disease;
carpalosmlepgg@@bms;l Eﬂer@%ﬂl@é’ syaaﬂotﬂeSﬁbr&awhm oGt; ﬁlféch&kk}?thhﬁ@ inflammatory
enonenon; retlex

riatic. arthritis;
bowel fdese: Hiile anriis: HypR T R@%mf Trihesdiscare: Wy pgRES; myositis;
osteodﬁﬂ’lﬁtﬂmkt@cbgénesﬁ ﬁﬁlbérfebta&,)stébﬁé&és%d ?cﬁlﬁﬁtenﬁ.ﬂ HoShRBER Rhéumatica; psoriatic
nt of the inventi 1%'0 enconpasses

SY
arthitf, @aynﬁ@aqhﬁwe%? iﬁm PR G SRR EPE; ReV et PP theumatoid
arthntwh scﬂﬂnodEﬁﬁip mncsgsglaﬁfmymd&hﬂ ARG dodiRBAtRD ﬁiétlh\féﬁilérﬁ/encompasses the

of Form
eeatmGoE iSOG AL A1 s SR A °8¥1Pwéecﬁﬂm8f6ﬂ%$ thgggpeutically
effective hmmmt ol Cdirhmun&\hﬁ Fimola fpAissiesnbadiftend is the I'tﬂeﬁtgleﬁt or prevention of
osteoa,1 1tlsa Q]glcfl Icgr%érlé s H Lﬂlglls%m\ﬂlﬁe E?P%]Itlsﬁ% e?fgﬁt}vgg%gﬁprg g Compound of
Formlﬂ?a Iz Bee:rutdly MOSeridlo Bt WillBggiSBl Pizzofni GACRavidito X, SAGaK . Ann. N.Y. Acad.

ORI T LI

Van d@gy Bk HIR AnAfRépiiaé prnmandl ﬂl?ﬁi’r@it—Db@;Q%@@:&S Dég Jansson L, Holmdahl R.;

i8R Setia N5 95 g PN R bl pull B 56 Rang 2. Al see
MerckBdirualy 00D ediB@(, Bp-49909523. Al so, see 15 Merck Manual,

17t h eey nbi nat i.on

{1 eat g\ﬁeh (ralgkidlng p%nélﬁlgl%toﬁ’ goﬁ%e:ay\%}ﬂ{rlltlg %gncclhtlons cfl(l)e cforn‘Eounds glgcirmula Ican
be used aith apeofi theedtugy difelager/hendin pyweselit twgsordblmtioo stedhphair eambeaSed with
drugs Hﬁﬁfn% ga@ br ﬁrgxygﬁt ﬁﬁﬁl'tl@ @oﬁdﬂ%@ R¥ch ag o ﬁ?}l@&{&?gldsu %ﬁgm dru s (or other

a_ nomn treat prevent P f7ORS )

dlseaswe fydeg Qmmlrs&;@smétrcmgdisugsb gpldm@tnmm@sth@watet INAIDs, and COX-2
inhibitdissease nodi fying or rem ssion inducing drugs), gold

treatnent, nethotrexate, NSAIDs, and COX-2 20

i nhi bi fxmethen anbedisent thewapelinde it the phEncionpdoncks tefused to treat
condltfohﬁnmt@lﬁzﬁg fndivmﬁ%mﬁl&parg @'ﬂlsgﬁb fé) «I:Ipdetfgﬁgx{y ﬂ:‘ﬂ' ctcull B Bmeliorated

in a femal e I ndividual which are €ause
by andgpgey keplprgeng inclijdinghby aat leited i ostoproresis, osmppan:d raage skm
glucocbRiRbiBGRINBAH ostebtrbdid] b@&ne&ﬁﬁusﬂ‘%&mﬂo{ﬂs tp%ﬁo&o(ﬁtal disease, HIV-wasting,

ost eoporosi s, osteopenia, aging s
cancer GpeheHaAPESIY g A chuelbas fersétXé@plsr@éas@.c angmigs Messjaa dystrbphies,
Alzheif¥PUiSH8s, pRERIBISALA fafling %éﬁtlvé'ﬁe}!ﬁﬂ@%(hﬁ stfgrﬁztl‘aff‘ & fibssion,

cachexi a, obesity, anem as, such for exanple
inflammaforycartheitinmddpigt reﬂ% é@P@FCl‘H%% ﬁleﬁpwtcé@munwwa alepe oy in combination
with ol@bﬁa%ﬁﬁeeageﬁﬁ ENBitHeR iO¥Bcla By a@ﬁﬂni—é[r@tion%@g%e?dpgﬁlcgﬁféfféaﬁve amount of

ysfunction, depresSion,  inflamuatory

a compapphispGaNTER o & s P e @ P iRt

aut oi W&n@bﬁﬁl@ SLforhIf Nre@lso luﬁbftg QRipk BRah Q@enVtliscle tone in
ot her actlve agents. Treatnment is effected by

mammalg, yich SPLEFERC R e spEpRungs e SV“@F‘PE@FPWQI eselsatbe employed as

adjuanfto tréli GeHaPAU R eddepotibal et Rin thOféRthéht bf Srofatk 8R4R0 restore bone,
i vi_ dual gk, nee of such treatnent. 30 The conpounds

mmm&? 951051 294 maigyaln bone gniperaldansityn In this mappRsrRefeR be epployed together
with triflitsehb Pandigen deprivaRamRlHy, i5¢16din26nR A hg@XamitBonifts ¥B&Sas those
The conpounds of structural formula % can al so be
enpl oyed as adjuncts to traditional androgen
depl etion therapy in the t redtnent of prostate cancer
to restore bone,
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m nim ze bone | oss, and mai ntain bone m neral density.
In this manner, they can be enployed together wth
wa e@ditzd4onal androgen deprivation therapy, i ncP@MUSIP05/019554
GhRH agoni st s/ ant agoni sts, such as those -27 WO
2005/ 120477 PCT/ US2005/ 019554 disclosed in P
Linronta, et al., Exp. Opin. Invest. Drugs, 10: 709-720
(2001); H.J. Stricker, Urology, 58 (Suppl. 2A): 24-27
disclogeiio P) Linfanfa, et bl JM@IL_M.M‘_J 10 subp Taadoch; B Su@dke Urology, 58
(Suppg?Aé72%;%7 (ZO?I)lﬁgg%ilar ctalgl i &l 5% ?%'70‘?2 (3000) and A.V.

rver

Schallyshale MMQMM) zsruﬂ5a—159 (31@97)b @ht Sﬁﬁbduﬁds of structural

ormu%qggﬁ Q@ﬁs’e %Mg%?n cr>1nt( \I{”h ngnriloc ?{E’e\i)% gli afnllcgz g-ggngoxyﬂutarmde (the

actlveMqugth @éﬂutalmdle),l niwthdide, aadl dichlutaaidet (@adod ex ™ GasicedsttMnt of prostate
canced. N the treatnent of prostate cancer. Further, the

conmpounds of the present invention can also be

enpl oy &drthey, thheompogedsoé e pofsent pavetioaatn glsCodwaployed i 1n the treatment of

L f oni st properties or
pancrlt e Qe Pt AR A PHRY R0 BaO Bt @ afffanarogen,
such as flympdsx3rhydiexyftindeidet(the activeimegbniite abfitthmie)) hilutamide, and bicalutamide
(Casoddxtdyam de) , nilutam de, and blcalutan1de 10

(CasodexTM. The term "treating cancer"” or "treatnent

of cand®¢ terp &reating cancerd At fiiestneat dfcancery rafenmmrhiumstranon to a mammal
afﬂlct&ic \fnltﬂ §$a%9er8ﬁstchncﬁtl&%9 %f@rﬁ Yo ﬁloéi}ﬁi;l:ttthﬁ rehl&ﬁa% t gcang S cond1t10n by

fect that al |l eviates the cancerous condl %

kﬂhngt&bﬁf qapergous sallse b alsp tran affert that results lalthmnlnlbltlam o@rb\emtand/or metastasis
of the tdw@dr. results in the inhibition of growth and/or

metastasis of the cancer. 15 Conpounds of structural

f or mul OrPRuRs of sHneHuabioppda heagapinipdzesthe eegnivesiifetts pi tipid
metabcﬂﬁina lokdefom, cdRiefhOhEir iGN fILBTd Jﬁgro?wégonfsi?ﬁrggemes thecaI compounds

sel ective androgen agonj stic properties
of this JveRifgng ik aseaEESoX P BistingpPENdEeg & howene ef;pﬂ@cmm therapy in

hypogéHagic Qa@rtpen iﬁeﬂ’fme’ﬂ@ nRNRdvapliacenent therapy in
hypogon Sandrogen def|C|ent) mal e i ndividual s.
Addi t i éﬁ fipRally.componde el the preseat fvensiem ean ingrease themueher of blood cells,
such ad 186 bRAS Cells ALd PUERE! ardfcadbOREd €8 b fiment2? héﬂﬁgbo?e%lc 4R%rders, such as
asti bl ood cells and platelets, and can be used
aplastig P¥4rent of hemmt opoi etic di sorders, such as

apl ast in®naBRBddEmert 0f BB ehvertRa dt'h&ﬁﬁﬂutl@éfllgteﬁgctivg \iﬁgﬁﬂtsocgf tl?e compound
he conpound

tlcall fective amounts of
or Foral§ FAREH i ired i e b Mo aibter ot diom eohancement
of weakede mu&ledjoﬁd) bd&fp‘a?rcﬁﬁl ®Ebeshid, ERBABARBIAGRIRBES ostBhorosis, periodontal
qQst eopor osi s, . ost eopeni a,

scle to
disease B S KO b Gl 5% DB S B e oTsPRFin Gailty, aging
skin, ndlesl@pkgfnao‘ﬁx;m @osftma@pwsﬂ syRpides ARBEEh, ?t‘ﬁkﬂofb}lﬂr@& BfEholesterolemia,
constructl ve Sur sar enia,. frai y, agl ng
hyperligigERIE Sherly’ nRlfSuE At i ot B hRs s SsPrdessmBRIcicancer,

1nflammn1m§rarthﬂmd“@ﬂ frsin] rqraﬁﬁl{w wbstmg,r 2 66041€ Sdnér ObeIBh Prostatic hyperplas1a (BPH),
fic anem a and ot he

em a,.. obes
cancer ﬁf}fzge)?% ég%h&n?% S g}sgaosP djél}sgdlarglg%&pglgf Icegrg%w&i@s:hne, sexual dysfunctlon sleep
apnea, denﬂ'dsanmrmtamayurab‘talman faiilareasd ap@irﬂhuﬂe&ji)s’éhsfe. H V- wast | ng,
r ost nce rast h rpl asi a
g anc e?ﬁlg‘gééﬁ%ﬂn bdlﬂﬂgh%?r n% tf ‘ﬁ’é’é Wﬁ%ﬁ:‘i}clthaﬂrcompound can be used
to treat @y Bnproygha d®rdec sedgeictifrom W@kéned amsae 2008 | sy ST d5RG bdtéDenia,
glucocd?l}]%?cp 1n§9ce§ ngogioaoglesgéa%%gon?al ’dlsgars 01t1eu aectu%\a/ %Enllea amagi?

ut ol
reconstructive surgery, sarcopenia, Alzheimer’s disease, and frailty.

owmg bone

~28 .
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I n anot her enbodi nent, therapeutically effective
anounts of the conpound can be used to treat or

wo psora7a di sorder sel ected from weakened nmusPCEUSINE (19554
ost eoporosi s, osteopenia, glucocorticoid-induced
ost eoporosi s, periodontal disease, bone fracture, bone
damage foll ow ng bone reconstructive surgery,
sarcopeni a, Al zheinmer's disease, and frailty. -28 WO

2005/ 12044 dind?ehbbBAORHO dARAnd M REREDEE wREDR %v@ﬁmn’can be used to

the conpound in accordance with the invention can
treat QfRPFOY o2 disprdefisueh asimpl hypesoradiia iosiEIen gy HapiaIsdn Women,

atherd3YIBRES) rl@?ér@l‘iﬁlesfé@cﬁ&ﬁﬁ ﬂ@?&ﬁﬁ@émﬁ%@ﬁl%msﬂc WeiE land other hematopoietic
at heroscl erosi s, hyperchol esterol em a, hyperlipidem a,

dlsor@bsegqnﬁpatlcaﬁn%t 1pjgar%mzé?ﬁy arthrifis agd print r?@ﬁa Waging,grostate cancer, benign

prosta(dllc %%dﬂlﬁﬁﬁa (BPRT) Cdafédt Edeh&dd) aRbouldr Al 3tRPRBY, 06ghitive Ubdlink,| sSxual
Hl V- wast i ng, state cancer, benl gn

dYSf“’BCUﬁP BPP‘E?%@B@F%‘F‘&IE‘F%‘“‘P@M}’IM%% &g Ap R ge disease.

muscul arhe@ymbsRAoMBe preRGIthvdntin EHBWeialBiniskLedUa their enantiomerically
enpt ure

N X N W

conveﬂﬁoﬂahﬁetﬂibdﬁs aitseliithels chied) cidimalograpigTtierivatiekieslwith a thigil buxiliary
ntio aI I for cem ¢ xtur es can he

follovieg by iR IF 67 P Rz TOrAre By gty of

dlaste&:omeﬁbmitsof conventl onal met hods. These i ncl ude

hiral gh tizat th a chi !
gulx:r |ai ! o‘ggfff% C\%Eéblgé glﬁg){elgigrr IIhV%gS/O %&H{f%l]&rlsaﬁ@ ‘agonist” of

the androgen gesd:padrlcmz bihd arthe ardebgbin a:céptmrmaﬂ nﬁﬂiajes:l phiykiologichlaim a(pharmacologlcal

resent 1 nvent I
to an mfdrogcin gzcemd‘rlrggmhhatem&qnis dire acton ¢fi anglturaj ligivel ia pohicatiyeues but not in others.
A “pa{'tﬁa? %39%1%[” 180§ %glaF s{ \!v}%h 1(8) ﬁgafef)li]ez 3 Iér? élg rlélg)lcal ].oactlvaftm]tm ﬁf t%le receptor population,
regardd@s epthe amomu ef ¢oarpmmdt appléade As'éhlk aganise’ iadideogh activeg@pdfolie androgen

recepf{gﬁgc%&%}igﬁ ata gff{] r<:§nc%1"i_’[ra'ilgn ap cg géu%g %Fth]e ?&%81% %rverlltfog %vhgch functions as an

respo?sh gﬁa{rgcrtee}% 1 ftﬁat%gcet t%r TAS i< ISSI%I(Q, r%fve anci:r%g,e]: .reca%?lli rg?dulator refers

e action of
“antagonist L shekamﬂrog@t regeptop t4mdrimd to th dhgeogen la!:epalg @md @pc‘k qrsnmint the
0 on

andro AR Elucl b EnlE) okl bPEUE G RAICIR B YECT,

of co nﬂ&q g pkmnwutmlly fiegeptale sﬂhus Stefery todeltsepsephretl from
phamﬂgéulu}!aq &i)letngf? tcﬁ&dd'ageg %P amc'isqgﬁ&!uﬁ)% 1%181%9 L 8t & anlicaﬁas& and inorganic

gl ven o Bntrati on. onpoun resen
or orgaHg agids. d\Fpnvmm@ng fegmemtlwlta@eraﬁd frommca@@m bases n@ludp pliminum,

r t C e

ammoﬂﬁlm gggg &ﬁ)ﬁtig nﬁfrgﬁ éﬁ?%e H%bl.\tl’ﬂa)n ?@esgﬁg grfs?ig%@}c asf?lgs Hl%.l?granous potassmm
sodlume?slgfo pisethe ks dia phoyvaripe o€ g inygntipnnthe saliglaresohdien dom the ammonium,

calciub GO Tmabh R pO’[aS-ERl%l biRf du{uRN\ARITBGS U LR lzybémples of salts derived from
acceptabl e salts" refers to- salts pr epared from

pharmaeratipally agteptahlelojeanic daptoxis hesas dirlude salts b anmary ovecandpgsand tertiary

amineks Qﬁﬁﬁ%t&ﬂanﬁﬁ&ﬁﬂﬁ‘lﬁn&l ﬁfurﬂfy%@&hﬁn@ﬁ%ﬁﬁut@@gmh&oéﬁﬁg higined IEmd basic ion
organi ¢ acl ds Imtlng representlve sal t’s deri ved

exchafigegmsinsn orch anirginbestetiiencifieohe, Gk, Nundibeazpainilenagiamine,
D r i
dlethy?raglllﬁg% %rﬁll:et@g nn{;ethaLQI 5 h?netl yﬁi‘iﬁx{?&éﬁlan&l étﬁ%@%ﬂ%ﬁ%ﬁﬁéﬂf#ﬁ}gns, N-ethyl-

el

ganous
morphgtine, Naethylpiperidinen gl@wmmglummmfs Hitinenhydrabroime, isdpeopylamine, lysine,

r t .| Lthi .
meth%%@%u%oﬁggggg%{)&&me lﬂgers E)%Dﬂ(& rr#"‘{fﬂl?e I%thlg%-g%lflér’nlp lﬁxl;]eg,%eobronune,
triethydacaing [temethylamink + tprapyliniagl tfomsthamprigaanddkelidei cal | y

accept abl e organi c non-toxi c bases include salts of
primary, secondary, and tertiary am nes, substituted

am nes including naturally occurring substituted
anmines, cyclic anmines, and bd%rc ion
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exchange resins, such as arginine, betaine, caffeine,
choline, N N -dibenzyl et hyl enedi am ne, 30

waele@shyd4am ne, 2-di et hyl am noet hanol , PCT/US2005/019554
2-di net hyl am noet hanol , et hanol am ne, ethyl enedi am ne,
N- et hyl - nor phol i ne, N-ethyl piperidine, glucam ne,
gl ucosam ne, histidine, hydrabam ne, isopropylam ne,
l'ysine, nethyl glucanine, norpholine, piperazine,
pl perl dWhen, the dnyppihd6f thesrbdRat, infnf6ids Mesic, @zﬂt’slcﬂﬁiﬁe prepared from

I
AN TE W T
whichX@0 bé éﬁﬂé}?eﬂ 1ﬁiﬂ3]deld$ﬁﬁ05rfn9eh9§15§6mc Wéﬁfbld bﬁnlﬂtbgémﬂ)kﬁ@l c@fic, gthanesulfomc,
ts an repar.e

ent nti basj .
formi, Mimle” 5 Hoic, BNBRIS, aroSromntolincBBHbrissE R e g gitic, malc,
mandclmcinetﬁ%egllfhdn@r @algmc mmxih ﬁit@c&[’)hrﬁo@,qjaﬁiﬁthelﬁe %S@ﬁﬂﬁ@bto‘;&ﬁmm, succinic,
S [ can. be enp

[ u
sulfu é n Zene %nr? pulfonis 2 rc112 bl °r8?acﬁ‘€ zbcrl(g fﬂ“ftg‘ﬁ 15 Ipjops yagiant, the acids are
selectert fiem et’smd fuomric, hydfabramic,, hyﬂmnl’flﬁmcc magid,lplﬁtﬁpﬁbnc,gdulfﬁlﬁ?d]hﬁd tartaric acids.

hy d r ob f@g‘ﬁaeﬁaﬂ%{cq{ &%ﬂr;]‘req e naggulﬂc? !,}rnf}cgepteﬁ?}iezl saﬁﬁ ciescr}hﬁga%ove and other

typlcahphann@eutpaﬂy)aqggptpiﬂmw@s samire fully ldespibal byBerperafhi ‘Phiatnaceutical Salts,”
.IPmﬁMcchnhﬁ766%W9fur'C tartaric, p-toluenesulfonic acid,
["Uoroacetic acid, and the like. In one variant,
t h e acilidsoud elso beajotastthd tlfercompmintls dftthe prasent inesntion are potentially
1ntem£l3églfsq}i’ er/meﬁon hé‘ig{e%ﬁérgﬁgs‘folo 1 %n%inoﬁhg ﬁ}gpa&ona?ddoaf:id%cr%oiety in the

furic, tartari 1 on
comp@ﬁérsnﬁbaé@tqa@amlgr@pclem l@blh@nsamﬁshlsl ebarqntosmmb ouight drea be balanced

off 1nt@n1%1?lg}r fgﬁﬁlgﬁhé:gailgfrﬁp glg %&cﬁgﬁa oft Flﬁ?l%p@ﬁ%?c nr%(%t:e &,[ slughc‘a 3s a quaternary -
nitrogespaten. ! 10 J. Pharm SCI ., 1977:66:1-19. It would
al so bepp %ﬁdthteﬁ?éutlt:ﬁﬁ/ ERe ldﬂlgt?ntofnea{dg %epaql%ﬁl?trﬁle compound of

i nvention are enti al i nterna
structyrglfprnpilg Igha wil Phreféh@hla@glcgirw giedicdgespense ofmtissm, OYRéeng animal or

humar@R ObAdEht @§; Hﬁ'r@seﬂ:@ﬁe? T ¥teliflaral eme & cQ:Hﬂ %r oG R fin

car boxyl 0 be ani oni c, Is electronic

char ge %Fﬂl ?%@Slﬁ@l ‘i Mapd diexgin ip fmenﬂﬁi t@reperinippssagapdvst comprising
the spéclffﬁd(h?grédi’éﬂtﬁn @lﬁasb&@ﬁ&’ifanﬁ)uﬂﬁ ok QRALEshyProddkiviiat £, tEa(ﬁfegtly or

, such quat ernary. 15 nitrogen at om
indiregilyy f«Wm P%?laﬁ@epf Ebsﬁpe;?lf@fiﬁraﬁdne@@ tn Fesproitiodamment he

anount BY hene@aeesAdy Qc,fceptﬁilé"liﬁts E’He%t @ ik e dﬁl!ﬂfﬁl orvt\fx!clblent must be
bICI the bi.ol ogi cal or_ nedi cal resgonse of a tiIssue

compagiple (with, the other ingredients nf theformmuatiop andyqt ? d@gm tipe femplent thereof.

resear (I‘H@ferms\/'aﬂﬁfmsﬁ@ﬁélﬁff a cHﬁQdﬂﬁﬁ" aiOGd:RisREinPh B&ﬁpound” should be
osition" as used hereinis

RRCKTLIE NN X NGy SRR S L U

Knhe&ﬂﬁﬁhﬂhﬁdamnghﬁﬂh@mtS in the specified anounts, as
directly or

wel | y pd c whi ch results,
i ndir egf’ ati? ’Lf\wttﬂq nsiafad by dhseRpliopereceptor in a tissue
selectwm@hﬁﬂi”e{ﬂs $nehiit Iﬂdﬂ&laﬁlﬁgﬁ&ﬂuﬁdﬁ)ﬁ nfRtea by theﬁ)idrogen recetptor selectively (or

rhace e I S nmeant
ciscringity R anthp i e e br GRS Hiss YA B oBE eI P! such
modulithﬁ af)ztﬂ’dﬁ:rgema g'épiddl&ﬁt/@ tioduel ach isﬁﬁd Iibkb?itb Qél_bﬁ@ \REmAet vebiBles, ovary,
Lt hereo e terns

erious to re
wterus, 30t <o et 5 Bl BURAT S BHBFCACG epaigeea rceptor i
anabolmmmmum:btlv&h@whded@ eheXondiionl 6f tht lloded rdtBROr iR aAMbEHNRTisdue is blocked
invent a Corrpound

= R G A MR
blocketd pesippressed wByredshise fusdtion ‘ofithd ehdibgde geodptbtin @hdrogeniatkti€shtivated.
by the androgen receptor in a tissue
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sel ective manner" it is nmeant nodul ating a function

nmedi ated by the androgen receptor selectively (or
waele@snew@rnat el y) in anabolic (bone and/ or nuscRCEHD$2005/019554

ti ssue (bone and nuscular) in the absence of such 30

nodul ati on at androgenic (reproductive) tissue, such

as the prostate, testis, sem nal vesicles, ovary,

uterus, and other sex accessory tissues. |In one

enmbodi ﬁﬂiétadminﬁbﬁ-atﬁdﬂ’bﬂalcﬁﬁip&fnd foh Srudfiet] @SRNIaTSE 8L plabtice the present

lic tissu i vat ed eas the function of

metholh 3 ﬁ?faleyola sHpe By Bimiiesing %@fg‘aﬂl@ rpaug Af thecopypandend structural
fonnum ts umqmaﬁ @cheed 6F sactoiidaGhien BOSREPHTRRALs, Thdgeel lﬂ&fhtﬁréiihyﬁﬁnc

d en rﬁgggéi% anabolic tissye is bl ocked
admini A aTes & FAY HER PRI S f‘ﬁ@'ﬂ%&ﬂ&@éﬁuse of well-known
risk facetse Phoeffdctveameiuage ah tdividRUenpduilk dMadeskd, m3k M@l analys1s, by the

h %905/ 2047thCT/ 005ﬁ019 54 Th%} d@%nlstratlon of
Py IR STEP < BRLSFRTIOR O REios S 4 et Qisgaspionte roplsd the
severityhd tlwrcb@mtand mﬁtﬂrdi@sse@ Br dohditiaixyfrdns whiah tHeatiadttufkRys, the chosen route

LV unt. of the co und o
ofaar TR S S Al ucHTRY PR oo FosBBRY e nd oter
factor$ mabe physitiag's judgogiy| axi s. The need for a prophylactlc

adm ni to th thod resent

i nvent i%f)frr?%mg{ad ?ea%‘r)ﬁeg g%é%vsuCh FHe %”;g Rﬁ% cgqopounds of this
inventrongkithirathe _dqmge riihge defdribed belew aminhe bthexfphaimmnmhcallyduﬁ&e agent(s) within
its appgﬂgg ?Egél& % %%o%lp%m f énsgagg iél{’el 10 %%évség be usec{1 séquentially
with kfhewn phasrnmutivaléxs aqobma‘t@ex@gnt(sd wheas eomllmdmen formalkatich is ifappropriate.

severi

condltk%nQLIronf%%é&ﬁ%%CQQQGQ# oﬂé @%@ﬁm?%%lgﬁg§bﬁnﬁd°Wﬂa
wide rprpgieom Pout{H tniebaut 40000ng pes '@‘ﬂld’f hmtrau gsr dapdFeregampie dosages range
from a‘ﬁ@ﬁt‘@)hl tt)laﬁod? 3?1(5 ﬁg/& Q’SC &y 81%{‘:91%111 I011 ythJ (.eogjrﬁloglﬁ?ns%nr?l})%]erox&ded in the

factors In iclran's Ju
form of &blets qoptathingdeam abogchO klorbout éO(i)ng pu@om Eersxample.d,01t 065, 0.1, 0.5,
s

102598088, B10.55.55) Y] D 1 10806 907055 0S8 it o
the actiygdparedignt mrtﬂm ssimpiopstigastiwsovent otitbe defegerta rﬂyenan@oahn@bmmted

of theTh03ia0in Beﬁ\ﬂﬁﬁlﬁét&éﬁ ﬁlaarkl etcﬁﬁ %ée\é ¥ R4 dldﬁ}?g sage can be

sequentially wth nomn ceu I cal y accepta 16
admmlg@gﬁtne @)Vl% é@pegoféyﬁﬁhqqapq ﬁl‘ qumsrﬁgﬂht Fusthetmore, based on the properties of
the 1nd1‘fi&ﬁpf:&§f oufd Rlecfed @&raﬁﬁﬁrﬂstraﬁm ﬂf@%‘oke)/caﬁl 9§ A96nQfer less fre uently, e.g.,

of structural forrmula | can vari e Ey

weeldy, §viGy geckin gathly eif Abount dsape thlé oéﬁ@wfte hm@remn@egly larger for the

hgfr Qh@dﬁymﬁﬁu@pr day. For exanple, dosages range from
out 0.1 to about 200 ny/day. For ora

adm ni EYheaﬁ‘ihalﬁlstefq#evwclamgql fougssiransderpe rpptesy byjsetal of vaginal

suppositbfes, bhrBu adl ialdvehcus GEIBHGH, the A8sabé SHHuﬁiQ@é{fon Q/‘ll@ bt t:&hrse be
about. 1000 nyg, .such as for exanple, O.

contingpug rathe:rl_ t}@n 1réergnttegt fhroughqyt thg dgsage_l_@g@nenl 5. 0 2 5 0 50 0,
75, 1OQxerﬂ{ﬁ§ymg1§@ invdnffon 1élagﬁlarr3&gut1cal2&mp§§@orf&91pnsmg any of the

t.he active |ngre ient for
Compogvlwgcﬁ@%ﬁs oxepnd ehpRcficiliyacerpiabissaiisr t44éo prerARE(Y ingdhe invention

isa phklﬁlat:eﬁlﬁaztledmpcﬁﬁloﬁﬁiﬁdaﬁ’ﬁ&)n%ﬁn@ﬁaydﬂ PieRb@b&8HddsEritRd above and a
dose or the total daily dosage can be

n dai
pharmiitaf S emdblc Gty Pl HH RS B AN Beccs T gipking
pharmdcleﬁf&ﬁl dﬁiprtloerﬂirtpHﬁhgf&frﬂ)mlbgi&@bem doRBoRkiO BREABRASDSe and a
|V|d?g1)fileb conpound sel ected for adm ni strati on,

m”““?ﬁ%“ﬁ@%g”@% @4 8mi ni stered | ess frequently, e.g.,
weekly, twi ce weekly, nonthly, etc. The unit dosage
will, of course, be correspondingly |larger for the
| ess frequent adm nistration, 25 Wien adninistered via
i ntranasal routes, transderml- routes, by rectal or
vagi nal
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suppositories, or through an intravenous solution, the
dosage adm nistration wll, of course, be continuous

WO ad0baro4rhan intermttent throughout the dosageCT/US2005/019554
regi men. Exenplifying the invention is a
phar maceuti cal conposition conprising any of the
conpounds descri bed above and a pharmaceutically
acceptable carrier. Also exenplifying the invention

30 i s FRAAARE Lk ¢idduc-SQEMH0S hﬁdr@an %&%ﬁoﬂﬁo&%'eﬁipnged in the
any of the conpounds descri bed above and

Preserﬁwa;ﬁﬂwécfmerde%i ¥SF CORBRSRABIROEAOF Ft@acture&ﬁormuladé?aeaﬁ with an acceptable
carr1e@fhe1tebﬁaridrd>}5ﬁéﬁa119 BthbiSthékafu@&8$ Sctfve inghedidnRd The carrier must be

phar Ceutlc conposition conprisin &%nblnlng any o
Phamtaﬁ%‘“& ed’égft?rs?rﬁ@af %@\F@mﬁﬁ&’k’awg‘b Pt eEiew? the

formBiioR Eﬁ(ﬁ;liﬂt Bei6@0dléterious t3the Mp?éﬂ@ﬁfbj’e@@cﬁ zﬂe formulation.
PCT/ US2005/ 019554  Fornul ati ons of

ti ssue-SEIPESER Y CBliRdy BEferP s Sutist HP“H%“&H"%‘P’B‘FC‘EH?)‘I foygaption
comptiging b@mﬁ@ﬁﬁB@Eﬁunﬁﬁhhﬁ@ﬂnﬁl@I topeBbr Gadh aRemEOEMBEAIB i céeptable carrier

e et I I e
parenfghﬁ (1ﬂ¢‘lﬁliﬁg ﬂmtdtaheaﬁst in%@mhd&@lﬁﬁdgild&ﬁtfﬁendhih &hﬁﬁi‘sfr&tﬁ)}h) gﬂi%he embodiment,
e ceuti.c a e In the sense o el ng
the SRR BRLRRF THEER &SR STEPREPEM ont o of the 5
f or mul evitasle pitanfotmbleiongoftedogipaiiidatf Sortnalatlhieslude Clajiidexmdal devices,
aerosn%ﬁzh é{eé‘f“% rsglutltlpse?lﬁtg}en%T% > %ggns-rglgﬁ% S edé{ft zfr@ éﬁenhke [}'he topical

pharnfacauricd] abiopesitico O oymeairgngnidye aompmmi};mﬁ theqfressitiimiehtinadrdinarily include about
0.005 oQO abc!u?S‘% | Qx%e hFetr ﬂ?%acttlpe €O C{TI% a o :;11%? by é lpﬁ%mréceugca‘ﬁy acceptable

T oS
vehlclsu’ll‘taameanzﬂ @km patahes useddtfod admmﬂcwa@a cvalppunds bf tha pseadnt invention
[ subcut aneous,
mdu(f&?osgr%ﬁ% éﬁx‘iﬁ%n B %{Ogg&e%r?ﬁga\l/ré ﬁlgﬁs g%t%%m stration). In one
enbodi e formbButipisecan be praseated onsumr dosigdedomn Budichimbe wefaoyd by any of

oo B 3 M OB U ] BT B0 v

compeued asasheriation avathe camsiot, which wenstibitas tone ort 18ore g@lrsd;entsoﬂn @nsr,al the
ﬁgp§ [
formu 'ﬁ&?é rfag%g@? élé rrpo }1{&:1318 rlllléllétg rlla;lrg 1n% 8R', ?tﬁje com ound 1n assomatlon with
a hqwdfcaltrﬁs apragy sqlid cmmema fanelyotivflesenolid mlwcanddhenatf mtded shapmg the
produp[ Igg%degreﬁ%ﬁatge by wei ght of the active conpound in
dn1xture with-a armaceuti cally acceptable 15

vehi c| &ormpglatipns ef tﬁgpregam qu;)gp@; pigblg derfordl adginistration can be presented as
dlscre%qmtg] bieh & éa%gllésh@acﬁé?mm I&Enéelé] %aa{ c%ﬁ Hltmgl {P{'&Menﬂﬁed amount of

I ncl ude those well known to those of |nar
the actiypaomppnd; FHAepowsienQf SAAUISHPT & S¥FPHBion s g@m@dn Phacgeeqsiliguid or non-
aqueofOSRAE e OEE%ﬁEQm%ﬁﬂrQ?mﬂﬁﬁﬁﬁ&ﬁd by any of the nethods

known in the art of pharmacy. Al nethods include the

step ofA BPIPH@‘P g Mefeebyrompiassion rpRlding opRonaly wéth &¢ eyrinore accessory
1ngred‘ﬁ*!ntsh C%nfb?efsiéd%bletm&l%g pﬁ:ﬁﬁ@& b}t égnﬁﬁesg’iﬂg ind sultB¥1€machine the active

8re ients. In general, formul ations are
compfgwl e Tep fRvipgforBrang2 w&eli q#tgr%woytlwllh@vmg with@ccessory
1ngred%f1§s Y8, 6iR8dR0 Wikichdis, ﬁﬁﬁ@ﬂhéﬂtd @i@m\@gﬁa’ﬂng %eht!s %Hbdio&%r Aok Molded
waxy solid carrier or a finely divi

tabletgigp Py g}ade Bholdinein a suitable gaehine %%ﬂ%@f thwtww%n%@d preferably in

powddrét Rrrh REtHESR A6 A0S 88it bR i deFsQhd Tt eddit$ 1iRftattdiEstarch, gelatin,
anmEresent i nvention sujtable for oral admnistration can

Wi SWdri glroess or Bl trioRe CURFY IS hraiEal eap Spthede gums such as

acaciaC@4pa€dnth orls38iliRtafifite, LABSNHEHYI-RBEIDseS PEly B lyRol, waxes and the like.
predet er m ned anount of
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25 the active conpound; as a powder or granules; or a

suspensi on or solution in an aqueous liquid or non
waeowsozs7tiquid, e.g., a syrup, an elixir, or BEI/US2005/019554

emul sion. A tablet can be made by conpression or

nol di ng, optionally with one or nore accessory

i ngredi ents. Conpressed tablets can be prepared by

conpressing in a suitable machine the active conpound

Non-lithitiflg fepREentdtiOMubHcdnBvddd @ tibse d(%a% FHERinMideGbAMM FSite, sodium
optionally m xed with accessor 0 ingredients, e.g.,

stearafft, HR@eSIIT spBTater S9N benaeate, Sefi adfiate, seivm Filerean dh like.

DisinRgfdésSin€liides hthdut BehitAgDNEtdrch, Mdkiel ebilutodd) laSir ShehdRitd) &ak¥BHSum and the
by nolding in a suitable nmachine a m xture of the

like. active compound, preferably in powdered form with a

S ui t ab | CﬁalClﬁfu[d fofms, Sith taﬁ@rﬁ)s i Elﬁﬁé’n‘élohﬂ‘ﬁ'sth%ly ﬂﬂvbfég Whspending or
ars suc

nat u
dspe Bl S 5 e SR e ST e e
cellulsy¢ phdiit like, Garbe Bat2Iby a&dan&Q Qd:tﬁle cbhpgiag &ﬂh@ sditioch @ kudPension.

) B35y BURINIRLN ol 565 ROLVLDY e

PCT/ USZFoabilaidas fof vag\bﬂ ot tebial adﬁgmﬁtfalﬁbﬁsaﬁfﬁeﬁds&lﬁed as a suppos1tory with
scon RIS st e S e rm el ode, Sl T
with apempoatief seediral foracit [pae, is ﬁﬁiﬂe inrstcedpeand di@:s aobilid\@ interfere with the
releas<|> f)}(t%e ﬁompo%{xcﬂgtesgru&t %{1 ogglgck Quétl‘;lbl\é\%%sgio 116"1%1 uge ngof%ganlfugtg%ﬂ&aleﬁoma oil),
polyetaylene glwcols (SLk:b as éarlidvalk ahd pplyglycfolsb gycolssuethctan combingmng fpolyoxyl 40

stema%?ﬁéggﬁg%t%gnaeggwﬁgﬂ éag‘g % faslt?ar\?{' suct aﬁtsfﬁweF :{Mgghg cﬁéflﬁcregi glycerinated
gelatigy andshydfegenatodavepéteble bilsa Qﬁmrgl}hgmwced@ehtm suppbyriories are used, a
presergﬁivg %c‘ﬁsd?m% glﬁ%ﬂﬁenci E?Opg%?ﬂ?gleca%g &m X %ddl ng the

Ive conpo I on or S spensi on.
Ad d| ti J@aicaldxr@p@ngnsrcgntagmgtﬂge agtiveodrug eomplveere nqui ®yagchixed with a

var1et%/9tcéaﬁg-: mg NS (V'eln 15 Iﬁ% a!rl! Lﬁl%h ag: QL i gﬁols al%e vgr 01 allantom
agli nal or rectal admnistiatl on gén At &6
glycergngpyiasin Hayd Kiotlh nmmal il Zenyrison atoprante) aed the| like, tp f@rm e.g.,
1
alcohJﬁ@%@lP%%gstoﬁlg% E%gxiisl ?é cﬁeaﬁ\%g% ﬂggﬁs{: (%lhltl g%éﬁ glgoﬁo% 2 uc‘? 2IpOOS in cream or
gel fompyatighsa |, and is stable in storage and does not bind
or inteaqt @(‘frﬁpo‘%&srbf Eﬂl%resélﬁllﬁéﬁl?onb n bBSHLE E&@I@d 91{ the form of

structural formula | ases I nc
liposopg delstery( sy peigh seshes o) unﬂa@ella}efpwqmeh@egmgl@mlbr (@ubh ans
mult1l£%§élﬁ9%?éle§‘ nﬂ1p9§?>lnié' Léﬁ%lf&)med oGOl arisy ob @ﬁs@%lg such L as cholesterol,

ombi nati ons, pol yoxyl 40 stearate
Stearyg@fmﬁuorahPSPWﬂxlcla%m%ﬁ esters (such as Tvveen M/I‘J, and

Ar I acelchmp@lnd§ 81 th@ﬁ:‘é?eﬁt hPer@ieh &dnl alvo b@'&@'h\l%)’equSJ YRNAE BEmonoclonal

vegetahl e oils. Wien glycerinated gelatin
ant1b°§lawd§4w16vql exmggs & e the gompruad grolpgelps e eenpledadhe compounds of the

presenﬂﬁltvaﬂoﬁ BRI beRbuf ORI RAILRDRIN R ashg &R @ﬁﬁg Harriers. Such polymers
i cal preparatlons contai ning the active drug

can m%! R HY R FPligene apR el O meRh P yhxﬁ&rwgpyylwthewlpm&e -phenol,

polyhﬁl%x@fetlﬁlﬁpa‘f@ﬁﬁdeﬁ[éﬁ&moﬂ ﬂélﬂehﬁleﬁé -brid SpHly @S suBstuted with palmitoyl
al cohol s, al oe vera | ant oi n, " gl ycerine,

remduq,sr ll:élﬁ]il%m%eatﬁa ccEnRﬂuptgs of Itﬁerpéqsgqt 11646pt10n|:sp@e ?ﬁpp}eg 1t<3,4 class of
biodegpddable 961@&1&3 u?dﬂﬂ ih Rhidving@onttdlled Rldake & agirug, ?(9 eﬁzhﬁ;ﬁ@ %bly&ctlc acid,

| uti ons cl eansers, cleansing
polyergfinangieciont.GbbBito dhame s Aimotisrihiesierseeptiaspalsgralydinydropyrans,
polycybfdabiyladds iaf&rossThRe CAMAPHDEG cHlock REpd RS EMhytiFdEEatL | ON
can also be adm nistered in the form of
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| i posone delivery systens, such as small unilanellar
vesicles, large unilanellar vesicles and

woreiositk@mel | ar vesicl es. Li posones can be f or nedr/igsmns/en9554
vari ety of phospholipids, such as cholesterol, 25
stearyl am ne or phosphati dyl cholines. Conpounds of the
present invention can also be delivered by the use of
nonocl onal antibodies as individual carriers to which

the conpaungidi®Laabkes Iﬁfeﬁte?a@ Hﬂuﬁgﬁatmﬁnm&ﬁﬁ%oﬁg that comprise a
the present invention can also be coupled wt

sterilegPeay BrepiRoRet Seastivesrgarund vaidrap beisptpnig pdth t@d&wd of the recipient.

Such mhmm%% su1f%1§f§! cbﬁgﬁééqe.,omabm éﬁyﬂenﬁéﬁf 51l ofipORd tRY EsAbtonic with the
ol yner, r oxypr opyl met acr%janlde- pheno

blood '95&)9 W&;Qﬂ ﬁubéqc% ﬁ/ug E]]éﬁ?rﬁé?ﬁ‘h@ﬁ‘éﬁm lsﬂtr;lled water, 5% dclxtros?)eCin distilled

water Bpiafﬁﬁé 51%6' t%&tl@é(édilﬁ)oﬁﬂi Y1056 usei 4 dchplb e ptihhdteutically and
resi dues. Furthernore, the conpounds of the

phamﬁ?(g%?ﬁlly Ia?ﬁ?gtﬁ?lp afd e%ﬂ;,tlchesa]é BU}QP éqpvg gompqupd, that has appropriate solub111ty for

the solVeRd e@ipRGkAD (RefPfoyi®Atfont 886 Edmprie &ﬁiaerﬁmeagom@ms loPkd1d€l comprising
rel ease of a dru for exanpl e, polylactic

the acB\éﬁ %Pgwgprfdo\ﬁhlelh% ugert Hﬁ}é an wrwt&sgl%?lt BiYe 9 lsgletugxcquaable for parenteral
amnma@ﬁu@fthoesters pol yacet al s, polydlhydropyrans

pol ycy oa ryl at es. and cr.oss- or anphl at hi
ok A3f ofgrarueH Snrisge rad etk ke 0GR 1B iR can further
compMHdSﬂﬁﬂpét&lﬁ@%tweﬁQﬁﬁUﬂnﬂ& uQﬁBy siplibdinlte tke@fment of the above mentioned

condii i ipr Gl oSBT PaAeB AL e B o por R ying bone
reconmnﬁlatmtgebyhsacd'a)pélﬁz{] fﬂaﬁtyl @h’igmkinc rrmielhblpdgbmdblnﬁ pﬁht—ﬁfend&ﬂ'aesal symptoms

ti.o
in wolp§ o SRspsiS et BB Mnshi e HaRORceR B Paers, svch s or
exampht, ahlatieenebiap@dcredtictchieer, ddihpinents dsedse, aaflamnBiark arthritis, and joint
formul ati ons can contain distilled water, 5% dextrose
in distilled 5 water or saline and the actlve
conpou i thOteamenttand prevengibu bf ctsthaopwrpdmyhea:ompounds of the present invention
I n Io i ac tabl.e
can beg atghr EH in c(g)%lbs a (? \gl,rth @'ié" st o \c;réegsér% i(l)éfulll]n(% a%ﬁrﬁ saﬁcted from
ant1res>mmve pgem& estenahabbhd agewts.fapd otht:mests) bemeﬁusl fentpé ekedthn through
mechalfg’sﬁ‘lliI ?\!hg,{] S A ?Ee[clgegi dg{n%g sﬁé}m% hl&t%ﬁn %g;g%ﬁénrtsahg\gonmds, C'jmd vitamin D
analogshiTohcaditipng thpeuvdomat hseatsp apmfcqgtureatami wok vlanztgegolwng bone
t St i.0n;
recons?%l:tl('\;e fg n%cwél% ?1?(%: ngﬁ)tr frcglggllg{él c%%@iélﬁ%égaw ﬂ‘lész Pgo?g)%ag@le, ghg compounds of
the msmné germthnnmebﬂ qffyptn@hmdfmmstpred in @g}bp]ﬂtl@ewiﬂt ¢f€active amounts of other
agents slg]lgh pe% <§ Ie%sa %lfoéfl}gl)nytg gg%%ﬁ%ﬁﬂ? gallll‘llyl %??ﬁkf%%gmelgﬂn receptor
antagdnises, uzd:lunlgr A@Paeopmbusnssthe p@ypepddnmaabpxmegeas entagvoists of VEGF,

thlazo{uﬁl%e&l(l)'lnreg cal%Ron%n %ﬁ)nglg %Tn];s% 1?4%0?59 Bg)rgtﬂ%okd h%%g&%t({)'i"ﬁf énd analogs,
calc1uh1ngtgm amtag;mstspgrgwﬁlr}emma ugad:tagpgnqyt onsth hormoma n@msmg hormone,

.. at.he I Si r =N B '
s EAEEASEL AL 50 SUNAELERL G3L BNRT, PTG,
prostaglphdis tlerevativeerfitaoblpagrowdefactorsceinear D apd denigativgs thereof, vitamin K and
. 0 [ [ [
ol SRR, AR LA BhLIEL ook Tk coR 8RB o
disease.dwpofraxdere.cind bore q@me@fptlowmg boreirenenstygiivelzgrgery can also benefit from
these (go‘ijﬂﬂlﬁy %Fe?tﬁi%gtﬁi n conmbi nation with at | east one
ne-strengt heni ng agent selected from antiresorptive
ag ent s In oust coehadizisol df cheapyesantgnveaiien, & corapound)efthe instant invention can be
effectid P%& thfthfred 11 oﬁﬂ!ﬁﬁ‘at&h %hﬁtaﬁ fo&éﬂier nggun% Br ﬂ?&&%b B8R -strengthening
are not precisely defined, such as cal cium
suppl enents, flavonoids, and vitanin D

repair,
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anal ogs. The conditions of periodontal disease, bone
fracture, and bone damage foll ow ng bone
WO e@snsiruct i ve surgery can al so benefit from PeEES2005/019554

conbi ned treatnents. For exanple, the conpounds of

the instant invention can be effectively adm ni stered

in conbination with effective anounts of other agents

such as estrogens, bisphosphonates, SERMs, cathepsin K
agent &Hb@érpflrcgnq Es%ro &Y Qrﬁ}?bsfrg% ﬁqgﬂl%tl(’&cﬁ&k% irPconMaB 8P Wik bdgestin or progestin

vac ar AT ase inhibitors, the polypeptide
derlvausqseb;p;ﬁmg@ggqtqssnant@mcgg@mr gqlg:tlm esyzpggm receptor modulators; cvP3 integrin
receptgp%%gélbtg | A sﬂﬁ%%nlu’tﬁ h&%ia@t va o@atr %’I@’a% 1ﬂﬁ§1fors calcitonin; and

I nhi or’s, rathyr0| or none and anal ogs,
omﬁqn@bgianreceptor ant agoni st s, gromﬁh hor none

secr et QP BEadiThPAhOCRLARTE t t inventi

|nsullzgﬁg%§§g$oﬁ?htg) ?%gq one ﬁnrp ogenet i c eé???huwalmn
are digtiBAyom thatrifisict aptigesofptiBpmEeatnt cajesens pisphqsplaseiay| spcalcitonin,
cathepgﬁ"lrl{ Hﬂbﬁt&%Svac{l]dlgr&@agéﬁlhlgft&w"agerrt@lﬁfe% g Sng Wigi @g1 n D and

rivatives thereof V|tan1n rivatives .
RANK/RAMNES Osteapyotpastin patlrane 938 imhibiiers o alogher inkihifors|of gteqglast generation

or oste?o@iagtsactn;gﬁgn Cl@eﬁﬁér"tﬁaﬁ nlﬁnlﬁfmgo&ﬁlé %&‘Bﬁ@ﬁ the@bﬁ@@tﬁﬁs o@H&ural formula I
fracture, and bone cg Omﬂng bone

aid in thesEmelafiorefibpae %’E}P@}@Pya BH f%n 3y pBCPIicYlbeRs, Whirbdgresponsible for a

signife AT BAPEEbdnt SRndBN e tﬂlc,rkeﬂlﬂ%oﬁﬂhﬁgﬂ B bubehnd e c@ﬁtﬁﬁﬁ&tto a reduction

I nvention, a conpound of the instant inpvention can

in fracgfre gigle FspéplylbafaWH?Ssﬁf dhedtp-i Aheenmimnagen ehqitshe-aARMS of Sruetura
formu?afvaﬁﬁxta‘nMQes@fBﬁ%‘ﬁ eBis sidh ds €3 SkarBf)SeRNORET ¥ eEtRIREN AR Vatdgs,

4 WO 2005/120&%7 PCT/U82005/019554 agent chosen from
blsphc@ghqnefg@ antiesieeas SEBYBncardionip s A duteeri 1¢rptas ptpgpnists, HMG-CoA
reduct%l&s ib Q/chWla} RTPLLSRRioRs, d ogfhglgsﬁﬁk'nﬁnbl% is patit M8 useful due to

onates antlestrogens or selective estrogen
the com@bé}ﬁtﬂéw offset i Shedrose anabalpand prtiseseintive ReieBL or
ant agom 3l ifnitifdepRRtRvdS of @ﬂfo@éﬂ A Sstrdgsh @é}ﬁila@%rs include steroidal
vacuol ar ATPase 1 nhibitors; calcitonin;
compeyselelpyingtesirgenip actiyity guchige f?rreéam%rﬂﬂB@ﬁtr%slsql,éfé%}eo%qnglgawd estrogen
a6 f e
i T i e
derivagig¢ ¢andpe nglplomdszpmg@p hmmbggtlolggﬂm progestie ot pyagastin derivative. Nonlimiting
exam i PERBEARin ek IV B £ Of o HACHOMA mATRI Proge RHORE 4Rl
agentsinterfering w
RANK/ RAYH g peenarmplee gElisphophe oA mPpEE!s whishispt @iﬁ%becﬂmployed in
combidYonQ¥i earcohggﬁrﬁ' dr@tle r(%fant%%ﬁ%l iAdidegeneration or

osteocl ast activation. Rather than inhibiting bone

@  r elsoirpratoiso knev e misadionis 2. supiget dparoxytavydpee-1,1-pigphosphonic

aidin auaealéld&aﬁu!e%m@ﬂ ApdRARE nfcAbITRILORNy &t b Pamin1-
exanpl e, on cortical bone, which is respon3|ble for a

si gni f igdierytyamidenst L. bbisehosahogis geid movprodiugy tekwiiathgAlspdronate is

cortic @'escbig&ﬁnsﬂb%éﬁtsmadzwoﬁ @@Kfebiwwﬁa Ethl alsglﬁei mgﬂlorp9o
in fracture risk, esp ecially fractures

Coni nAUIBRS bits Kirepeaigssastie o1 107 SLOShI, to PBier i issued

I Wi th giibs, r1©§6) 5[gaB) \491 AYDReS et cllasue@m 15,a%9np! e
estrogen or est rogen erlvatlves ose@g¢at

(b)  ahicydeteptylarac)-stiiame]l-bisphasphpnpts (in Cgﬂgte? Abigh s described in U.S.

recept @rateﬁm Y35 Stb IsondiMet 60 Assh&l N@@ﬂﬁ&ﬂsewgohl bitors,
vacuolar ATPase |nh|b|tors nd cat hi bit

h
© i {iflpometiyrppiscaieriprigaad (edreioscat ?}Eﬁa @ﬁéﬁf"g‘f‘&? st (elodronate),

ef fect aficH hedheied MBEGinP2BAO6 AR5 (BBEY MHi/VOrg. Chem 32, 4111
actions, Non-limting representatives of estrogen and

estrogé#%ﬂérlvatlves i ncl ude steroidal conpounds
havi ng estrogenic activity such as, for exanple,
17(3-estradiol, estrone, conﬁégated estrogen



10

15

20

25

30

(PREMARI N(r)), equine estrogen, 170-ethynyl estradi ol

and the |ike. The estrogen or estrogen 20 derivative
weanwshzo4enpl oyed al one or in conbinati on w th BCT/US2005/019554

progestin or progestin derivative. Nonlimting

exanpl es of progestin derivatives are norethindrone

and nedr oxy- progesterone acetate. Non-limting

exanpl es of bi sphosphonate conpounds which can al so be

@ eTPhoxee-3-0 ﬁﬁﬁ’@ing)ﬁipk@ml&n&]hb@p&ﬁm&%@ gemfiosshe

resent |nvent|on inclu (? al endronate (a so known
(e) as{1-@y@ﬁ@fegwp@ena)cblm)hosphonate (etidronate);

o 4 [@-m/cﬂ@x;i 3- M&ﬁﬁ{f%@ﬂrﬁhb)ﬁ%ﬂi&nﬁ M ﬁﬁmﬁﬂﬁ@ Obﬁldrogl@te) which is

aci d, al'endrona sodi u al endronat e npnosodi um
t ri hydrdgtaibest indl-gRafegt NO 4Rrd %y s Y pxiEn d290;
@ 1 (biaﬁlﬁaﬁ%m;lﬁlyﬁe@ﬁd&emngmgmdﬁmemantwlata)t e

Al endronate is i bed . Patents 922

® ¢ PHAREPYRBRSKT h@@roapropyilé%b‘atsmphonatfé@‘eadrona@
@) 5 (84ROl hydkdky ﬁﬂiﬂiﬁé}%kphosphﬁﬁdﬂ@%aﬁﬂ)!orﬁﬁ) 1991,

® s [%i?gpﬂglinyl)fztgy D biey hoalphonatf: g‘gwg'anaﬁ),l Vh“ils diqgéggdesi;g &-S. Patent No.
(b) [(oynhqb@ptylan1no) nethylene] bi s- phosphonat e

a ron in U Pat ent
0§ 1BS5eRet Er by e kPR phghorat RisOionaEh 13
a 1 9@41ch161©)>he(1¢1mﬁia> rﬁertmmiemwsqmeaphbme (@hdspaeyivhichds dscribed in U.S.

clodrqpic n (cl odronate),
\(Nhi oh dt nﬂ‘g@ﬂ“ﬁe %f B af?fgﬁt‘%ﬁf é‘ﬁ%é 872, 205 ( 196)6)
(m) ar[(ﬂ-hgdro@ z;,/( légglgiaﬁﬁ1-y1)4&]132!11deﬁe1—%ﬁ7phpsph&ﬁtd/@)12mﬁﬁdté)2ﬂ1ﬁ77
200
I L e B g o)
n at e ( E[Bﬂﬂd)&ﬁﬁjodm(eﬁb of the methods and compositions of the present invention, the

b1sph§sp5mr¥1% is¢ osenl}}(om eﬁe Qlegnape glo&)rrc}r?zﬁg I?:P (ﬂ*ona?e gbanélrona en é111tlc?12hr'onate
minodrdrakyy deriixanatd; ¢lpeirdmnatel pmmﬂlyoham pivix ra@psiseidcbante] tilhdrenatd) egledronate,

ph ac?u%c%lﬁlﬁocep? Q]gé%psg)%?em A SéPh atesz%ﬁ%ﬁétgﬁg tltepeey é one variant, the
bisphd¢sphamaieripselectey duou»a}dndmhﬂedmadx))nm golpdrosqtd drmadrenate, tiludronate, and

clodrc%xg%r gndg &t%ﬁgi%)of thgﬁ%lasi t%e lasphos hP%aE)e algréc}]rgljlat% Iphannﬁceutl%allx acceptable

salts and hy@hlpadipr@m‘aarel)rmxtu(qs)thereof A particular pharmaceutlcally acceptable salt of

alend{oi:'iatél ! (ji?e?laﬁopgé( glro %&Xﬁ'{lfﬁp ﬂlﬁrqﬁ&%}lcﬂlly%cd%BQﬁQ ﬂ%l@tre?of alendronate

ona
monofq@ivinPinplydd ¢ mphgbwiliatel and dhediibysicate. ph parpérdaraharmaceutically acceptable salt

of r1sﬁi?dy%if?ﬂl§%ﬁfo§%te {rk\é‘?&sgﬁ]iuhl.s Pﬂﬁ‘ﬁﬁgéuﬁgﬂlyia&eiajra§e h?@%t%pgf N@dronate

monofoflity elusythe hqr@-peyiahydiraiy] ) - et hyl i dene] - bi s- phosphonat e

( rised rSQﬂl%lﬁ)er aFA str{)gemc compounds such as ralox1fene (see e g U.S. Patent No.
(4-chloro 't hi'of met hyl ene}

53930167 clampheteayloRAp e e, BRI st o) CB OB RRRBR(CN-55.945-27, Mer-
25, U"u%é@x ?(ff%ofsl anﬁfaﬁL {HefeB, %ﬁd ﬁ\le 11ke &L QFGU Lhatedt IR 4 ﬁ@l999 and

droxy- 2 H1 m dazol - ethg | dene] - bi s-
4 894@5@)@21(1 b@@r@dp}@ éﬁ eombingtign (Vﬁ;l a compoun of structural formula I in t e methods and

comp&s]-trlacl?l)! of @& Yredent H\lé}]ﬁéﬁ’ PYhdsdhdins hreZ1RNmSwy Lseéﬂmm de Ehf}‘écn@ estrogen

sphonat e (m nodronate 15 I n _one enbodi nent
recepioRBOREALPIS RECTEHENOEE T B1Siartit B Ve bisdosp Pl sr@rhltmgrh?éweiscemtwn via

pathwta?s%ehg}ea RORSRNLRAS MobsSorchiaszers. f rom al endronat e,
odronate, etidronate, ibandronate, jncadronate
Non-limiting representatives of SERMs include, for example, tamox1fen, raloxifene,

lasofoxifene, toremifene, azorxifene, EM-800, EM-652, TSE 424, clomiphene, droloxifene, idoxifene,

-36 -
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m nodronat e, neridronate, ol padronate, pam dronate,
piridronate, risedronate, tiludronate, zol edronate,
w@basieaeuti cal |y acceptable salts of these  PCT/US2005/019554
bi sphosphonates, and mi xtures thereof. In one variant,
t he bi sphosphonate is selected from al endronat e,
ri sedronate, zol edronate, ibandronate, tiludronate,
- and 20 clodronate. In a subclass of this class, the

and 1QVoSRIOSBROIGH RreirS el N0 plnah@logRABEWBE 8ftddeald dtrogen receptor
acceptable salts and hydrates thereof, and mixtures_. .
modufaig, L HRTIAAR i o Upcigh i Bog 2000 |k R BiuBAgsPiscase Clinies
of Nog& An@ried) Q{L_onsaltl{es (2008, @{m‘gﬁfg@%@dﬂﬁeggﬁg% Réqeptoa with S]tERMs,” Ann. Rep.
ar npc accept abl e hydrates of al endronate
LQZLﬁéﬁ%g%HE%ﬁL§%EWﬁHe t he nonohydrate and the trihydrate.
A pa [j ti (ﬁ}lﬂitS Mtgg@iﬂaedaptgﬁaﬁagt@ailsﬂs )!u@%@ﬁ&h@ ldsBrp8idh hnd @h be employed in
ri sedron ri_sedronate osodi um i ) _
combsp oML e gééﬁﬁpf ateltc%{l W‘%&Wﬁ% eatgent pf bong disArders insduding
osteopBRoNRS Bdptitiyil b edIlideptiidmitastic-anR sty 6iTtRd @33 Bitedrin receptor have been
deécrig)gcgéor%ﬁélj tac?a sl:lztlebtelézt: zgx}oggqeagahf ﬁt%%{;rl?eq o%%@?n%%g 56?631@{0% :lﬁor)é% ﬁgﬁu . Hoekstra
and BZuU Pbalrer fhen 8edeCigdh0 51 15156208 (1998f andirefetses GkedGBidein; WO 95/32710; WO
3 4 7] 7 K Y . .
o5/37657 000 oyl WO T WD iwOBaage Wbty WO BBug Wo omnseon
WO 933 3594 W2 98/9@32aWdD 99415806, V3@ 39/16307; 1O @0ipdosy il $33084; EP 854140; EP
ofhinat ion wi . n t t AL 8, of,m [N )
ssu G200 ABHIG0. W0 SO0l PG R S
6,017/98%,end 6048,8dlhese agents are al so known as SERMs, or
sel ecti e . ept o rs e kpown
R R e AT R e
2292 ¢1890r RIM.Keervdneet alp &idong WedbEhéneved. §: 3165e3 150141 998); abdR.M. Keenan et

al., Bié%%%@e&’.fcggﬁ%&ggﬁﬁﬂ-%<:1'b§§').t ing representatives of
, _Tor exanple, ‘tanoxifen, ral oxifene,
| asof oXPthemen-limitingrefressaiati wxsrmplecofeublisht Bt &M BED| applications
that a0 5 BN G 8O IR0 Srea P B Bl BRpine
benZOEii@ﬁPéi@_taeﬂ benzedycleheptene AR Hatatent Spriigiticaml Nase WiGs6/@6574, WO 96/00730,
o SBKALH INFRGSOBATD HPAEI o gAML B D o2 wo
98/15218, WRAYOMRY i W Ors04684% W9 P 10 oW ONR9Y 15K 7 SMYEP /34863, W O 99/15506,

and UVJaG ?ﬁt&%g\g( Né‘i@é%@ %Hig Z&rﬂﬁrﬂw@gi_dﬂ%ﬁzy&nfcl@gt%e&d%g&%%%ine _PCT

. Renp. 6:° 149-15
Patent Biiggion Nos W DTG JFO ABATB OV Er99R624y S¥D 8945508, and U.S. Patent
Nos. G608 rrgzn@%m O6EL ,srse&egemabiﬁgﬁ/gﬁ&omﬁstaﬁnimﬁeqt Aﬁmcaﬁo Nos. WO
conbi e SA of fn or

nation With th structural fornmula I

98/003%9e WQ U HEH WORIBGHE, IR 8YEHH4, WRAIUGPHHWO 99/52872, WO 99/52879,

WO 998bERDNP61/661658Rkdpd¥l PAs Wel. lEpass2B @RS, iIEbQ 3Bl Cind U.S. Patent Nos.
i st |nte8r|n receptor have been

ant agon s of the av(33
5,741,ag@(§?73b@g, 13646173.843:908 3. 83752 1P; 1929rd0: x93 2781, 6,028,223 and 6,040,311;
those hd v AhdHoByclif fihg 8RARME POTE QL ERSRichfonTRAEWPW6d45, WO 99/30709,
Hoekstra and B. L. Poulter, Curr. Med. Chem b5:
WO 99887139 W Q 9% 999.aMe 9P e ML 0/Q3486.JVO1I0/25(3, Eygopean Patent Nos. EP 0
796,880E82 620700 Br 129753 465D S. Per NoQ 155710;15Y8 B4/430,6581,5¥66,017,926,
98/ 08840; WD 98/ 18460;. WD 98/ 18461, WO 98/25892; WD
and 6,466.aB5 eyt thesphadpapiayslic vips eupdasos CT\Re egoAmmisesion Nap WO 98/23608,
WO 988688973, WBR B3 36X Biropdan Partdd(s. ERP 858944 484 UlSPRak &Nk, 5,760,028,
I\QS'W? 5046350; 5,217,994; 5,639,754; 5,741, 796:
5.91949% gpd 39%5.658. 929 120: ' 5, 952, 341: 6, 017, 925: and
6,048,861. O her av(33 antagonists are described in
R M Keenan et al., J. Med. Chem 40: 2289-

-37 -



10

15

20

25

30

15 2292 (1997); R M Keenan et al., Bioorg. Med. Chem

Lett. 8: 3165-3170 (1998); and R M Keenan et al.,
w@ewengp47Med. Chem Lett. 8: 3171-3176 (1998).PCX/82005/019554

non-limting representative exanples of published

pat ent and patent applications that describe various

av(33 integrin receptor antagonists include: those

conpri sing benzazepi ne, benzodi azepi ne and

benzoc )@f{tﬁgﬂﬁﬂﬁ@ R MBS kiR Eatﬁgﬁlni&afsi aQsthias ro%&e and is described in
96/ 00574, WD 96/ 00730, 20 WO 96/ 060 WO 96?

WO
PCT Ipternagionah Apgigsationy Bublioation\No. Wf) 90{135233; % W&Hi@é 50W§9 and 5,736,357.
Cysteﬂﬁ /pl&@az& %@ﬁ@aﬁ Qath smsvﬁ ﬁﬁ(e@ Mmﬁé&ﬁﬁ!el&k&@dmy}@ such as tumor
178, WO 97 3486 WD 99/ 15506, and_U.S. Patent
meta%ls’ iptlamuatig arthyifis,aad bepirsemadeline: dHFEHIERE) & IcaFrs{Ps 6tedesrade type-l
collag@nd Cath&RMZRNERE RPibitBlskan RAILRMke/RliE Eéﬂe'r@éﬂli[mgﬁ by Mbltmg the
97/ 015 q WO 98/ 30542, WO 99/11626, WO 99/ 15508, and

degragdptign opcg ]égﬁn fibggsan ereél@tg uﬂgl e tr@atg@gt of ggne rpﬁ)égtgm diseases, such as
osteo%&déﬁ chgl mﬂaﬂg)é5 xaftPlRS bf @m&t% 7%@@&93%67%9? wéd\rll% adg 15@/)12 4hﬁ&§a9 b tional
P““W/W@%W%’éﬁ%?%“é&?@%’?%% 99/ 52879, WD 99/ 52896, WO

00/ 061 69emisdy epkadlasPaf ENIG 0865 redaftadd 1826 tPE EnoviePashe “statins,” have

991, and U. at ent 741, 796, 5773, 6
been %\%@ tggsT the gEow %fgzsw n%é@ f’fftffw%e@% Fbes arss@t—é‘ oggoporosis (see

The WalDRXEeePI3rnaln Hndia,yOD@c;eﬁib&r 3, 19990z BAY.i TigreforehO tytixlsih6ld promise for the

o 3RS T PP AL SBLL 085 MG e

lactor@£4 DO 8 AiroANOPEN A s ad¥PhAfMa0AK0A]y aecHpeipizasalt ek @stbrs thereof,

1nclucﬁk1)gé)ut EcE; 11O 6 8 ﬁ?l%@asga%g ﬁ?g Elggjagegtgﬁ}% %%ﬁ% §E7)gm%1§z§st 12 Zé’.ee %@q’atent No.

4,4446 3001 Eh,hgzﬁﬁxy opan-cié ,sﬂﬁzﬁstﬁﬂﬁ paraevdhrlyhlzssenrhaniim gr caldbirs yaids ilereof;

pravarglgt?g g%ﬁ@ﬁgrfy %5’&}“5%25 ereo gs %@ g@tfi%g 3 327 \éé%avre]lstatm particularly
the soBanresalt tiseeof SEe US 88@nt084 5, 35416]721)1, zﬁarvd's’altmmartkkukirly the calcium salt thereof

e S 85572 el R B TR A Reg e

51771080 ros@astetat, hlepknawnOR ZD-4523 (ey $iSdatvet No. Gt 268940)aand pitavastatin, also

refengﬁé%%\gkgg) 5@5’@%@“@% i (?&%Cﬁpmgh%g(&ﬂa g%)'fk'zﬁ ém%ﬁ%l {c®fon number

WO 93/233®)357.  Cysteine proteases, specifically
cat he ps@&]s%claﬁ oiaEJ k‘i‘%&a%}ﬁ‘bﬂ&@ﬁ?& ca?lfed gﬂot;t)?ﬁ)glﬁlﬁé%l}iboiﬁ)rs, can be

%J
condi ti ons, suc net ast asi
emplayed t@g¢th¢r§v1thahm&ﬁbMe Of @m@@ﬂ fomgula At Tmrduon AJBase, which is found on the

ap1ca19ﬂéiﬂ1§ﬂé'o@ the %Qt@o&jzﬁgﬁa'%l%@en r).ﬁgcﬁf Eto 17'5_1 o}fS:t e%r@fi’% rogqg I&%%he@resorpﬂon

tease Inhibitors can I stic bone
proce$Se §“di¢rpf0r% Hissroton Riupp raprRgenttan afeagh vedangeidar e design of grdubitors of bone

resorptiof ¥hRh 3RPoth&ally Sl Beiny ltreétﬂleﬁt R bieGiatiBR Bf osopf88€and related

resorption di sSeases, such ost eopor osi s.

metabrRBhdisqagastsen - Barist ds DR, &alﬁﬁe@%ﬂrw linhibitors can be

found i %ﬁ%{ Oé}aﬂfc%d't‘@}tvmlaﬁas bEéﬁth\Q@{o' sﬁﬂﬁla%@ﬂ&é %&%ﬁjmg activity of
i and WO 01/ nbers of the class of
isolatedapaiare ahbit ioptrediAsts yiashindingiRrts Zrsenters on §%tmcﬂqﬁ§ [see %\I@kagwa etal.,

EEBSHRAGs 479411184 {20000 L ThdrlierodiHO U RIoBinc Wakt) f VEGF bindi
'gC' ng bone(magg ost ?g a res?g £ of %ﬁggooro& 5 o ometo

osteoqlgsé@cepﬁqé syehy as KQI}/@]&] z@éﬂtﬁapan pp:qwq%w;t a tgét@grrﬁg@foa@ to the treatment or

prevedtBRf bHRG&oBid).. Therefore, the statins hold pr om se
for the treatnent of bone resorption. Exanple

HMG- Co AAIXHPRE CAYE PRIRRISHPS HP’éfe’faFRﬁaﬁFB’étegF%?FPtﬁ"sY(PﬁAF\WeWh as the

thiazolid@ib AR @FZE’E), Bih s R 8Mas@RR cel GbrehafiSd 4/ tAAGIresorption in vitro. Results
phar maceutically acceptable salts and esters thereof,
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including but not limted to |ovastatin (see US Patent
No. 4,342,767); sinvastatin (see US Patent No. 15
W@ 2004420487) ; di hydroxy open-acid sinvastatin, PCT/US2005/019554

particularly the amoni um or cal ciumsalts thereof;
pravastatin, particularly the sodiumsalt thereof (see
US Patent No. 4,346, 227); fluvastatin, particularly
the sodiumsalt thereof (see US Patent No. 5, 354,772);

report@d By RaOkA51i B alﬂﬁl!ghﬂ&ﬁhélf)é% 14080650k Y199 R dint 8 1RAmechanism on

(see US Pat ent . 95); cerivastatin,
bone warey eqkls a5 ol asresysigmtic pRe 6 EICqsp Ble@belisps dNonfigitingegampples of PPARy,

activaP¥®s inclRdelhd g3 hes, E&\ﬁtziy&%lﬁz{zbﬁb pRLERzD AV EAS 088 aAPBRI. 49653.
(see US Pafent NO. 260, 440) an Fltavastatln al sq

20 ref é?allféfen%araglsq\we epployed f°§9t§%rt"§ the SARMgof szl ﬁ%mulal
Ca1c1t6§1ﬁ Ef&ehM1@re {dyed @ sa Bt Inh &aEprSN ARY: biC, Eﬂalc‘i?cﬂmﬂ Lu@b@rln J.P.

/23200 Gst eocl ast vacuol ar ATPase . i nhi bitor
Bilesifs 5t ea)—gi@%mm%ﬂ i Bioopes; Apakmis ey atman.
“Calcht@G€ RBSunvit Dideiie CHARMGS N&nmﬁla@daymhsiwmd)(ﬂ) . The

pr ot on TPa§H1mhlcw is fo %g@ #@gi@ %&g&hg%ﬁ9h8&§MEUUdmml

of t he I6LFBSMasfphiRiters
formuld I IKifids€ amibitb@liehide thdie dibgod rEWor [V 17562 2fd a4ps m@ﬁs Smbodiment

select?cl;&r efrﬂ]ﬁlgtrorstog 8?% . rb]grg%]gg F%tﬂpgqp ng§n8 1b%cg§]gste ul m égr%sent invention

include SBA0PS 0B addet exal. aY. Ehaaohedtixp| Ther.uSt 1453F @61 (1906)].

A TR -
produdtfcdr-of % HodO@Bkin maitie Suediostg@natwlit aml&rmdlriﬁﬂ:foh asanipiee parathyroid
o R38BT 5 RS SSRRIARE PR P £, s
thereaf. enaam (Ermthcsnbsuﬂmemcdrﬂ%mc{llaﬂyepdb&thydaidQQMe eﬁbcaiane;oug ijection. PTH
has be&n ?o & % 1tn§ %gsb ]111%73 Valltl 60% oélt?cﬁﬂa(sé O@Egl_.ls thalgF ; efbg{lee there%y promoting the

ev e opnen ont s
synthessstof new bete (MedapDousDissayety, ¥sl. KDRY. B wom) amdnJthabldj;echhmant form of
I . t t
humalg fr"g%f elﬂo?te% ﬁgrg%.ragﬁ%éﬁ}% er%c%[&gtg %%glatoko &) 1 01{1 gl%o t T t% treatment of

osteopmersgxi sone proliferator-activated receptor- y(PPARy)

such as AlngfuLﬁl c%ﬁ’nﬂnla Anrk?ﬂ{ iy §§RM§%E the reséﬂ? m\}gftltion are calcmm

ost eocl ast ormation an resor
receptei antagoniRe siichdnducBe wWore2ion 67 AT 4s7des@ibed b.!S@OW@l @ZBQHS_@_I_H. Invest. 105:

) d by R Ckazaki et al. in Endocrinol ogy, 140:
]595E%Hg&g§65 (1999) point to a local nmechanismon bone

mar r ow Asiitionalapsteqapbolig 9gentsipg ndergrew b hermeme gtorriagogues, growth

t [ t]

horm g o SRl rdfon WRIR, B8 Clb o P AR Ehofncs
accor@ingigl strtlﬁzr@hfenmrl@kfog the traatoet, of asfePDRIRESis 4 Bemesen@syegrowhibarmone
secretf uéla%)dlgfosgdml@g ef‘%te‘hPlQSJ 9959 st 056@7934\5%8%“ 5,206,235, 5,283,241,

uctural fornul Calci'tonin i's re erentl a

5 284,@@5@9@,@3% gap%ﬁ 3%3%\“ 54302 43420166, 453 136, 5,494 919, %’,494 920,

5 4926% &{dtﬁs"%ﬂ/lé @Qﬁyead Paten! Pup: Nog B, 14%36 h@10 51%&97@J PGT Eflent Pub. Nos.
Principle Bone Bi ol og Academ c Press

WO gl PSTHRTE Wt G0 37 B0 4 e e TG ST, WO

95/03@0! W@§5/@§63be95/¥r619 q&o 95%?259% 8\71015%61308@% 95?'1@66%' Wo 95/16675,

ki nase i nhibitors can al Lgﬁo g/et er wt

WO 9pHBCEARRO S 43 WO, WQ ﬂ%’? ; an&NY\%Q 02398 ‘HP?I%FF gcience, 260

1640- nml(nﬁ@ 11 h@@% ﬁlhr? Rep e, Uﬂemmhﬂ@@@w?d B&ofe. MEJOORem. Lett., 4:
di nent selected frominhibitors

2709- W(Fﬁ?% phBrogdiats Aead. Sei. US4, 2771087 §198§)ef uI in the

present invention include SB 203580 [ Badger et al.
J. Pharmacol. Exp. Ther., 279: 1453-1461 (1996)].
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Ost ecanabol i ¢ agents are those agents that are known

to build bone by increasing the production of the
whoowe/1pot ei n matri Xx. Such ost eoanabol i ¢ agent BCT/US2005/019554

i ncl ude, for exanple, parathyroid hornone (PTH) and

fragments thereof, such as naturally occurring PTH

(1-84), PTH (1-34), analogs 15 thereof, native or with

substitutions and particularly parathyroid hornone

subcut anamHSikk BloReH fa0tdr geifj%an ARS b@@lﬁﬁlo%auagémepwuh the SARMs of
increase_the activity of osteoblasts, the cel t hat

structpigl forpgm, nfukiarliks ﬁrodfﬂa) frstorsrgn ppslected rﬁ%oﬁé@ﬂémd#e E@Wth Factor I, alone
or in @ﬂﬂﬁnaﬁ%‘i‘ﬁm@' biﬁd1@g SRORYES ¥nd TEEITE [|§36 JoN@nnséh andGQfan, “PHE IGFs as

jectable rec nglnant f or m of uman PTH, Forteo
1C

potenfisléheptpa RerTIBPLIC Ror rseseh. ALPr Bl eHHy etfbpfdyEanciples of Bone

lologf,%au Degol AfadehR RrbRSAdnd®IMiroR bt al. OB BOAPLIMRS. Kes. 10018451852 (1995)].
useful in conq@natlon with the SARME of _the pr esent

i nvent i%we BT PROteIBHD G0 alint Dol ed tagpfpervith the SARM: of

structldDfe&Bulh D EB &R GlicRHopheaE pidtchh Asludke BMP DXl 505 7GRWRN aStelated
105 1595- 604

al . L i vest . 200 .
moleQga TR i GPE ARG - > A SHROPhREPRR wie? %wz hL9RG T dnB Bilezikian,
et al., 546 PEhAFIOOsfBone BiddydyNSan TEFD ACadeflicOMEdR; hﬂrwrm@eaA Trends Biotechnol.,

L€ ' hornone and the |ike can be enployed wth
113%%%82§¥%8unds 25 according to structural fornmula | for

t he tr dahibiesit of BBMB Shi@@@EdsnOGin also BeaﬁﬁsmttagetheeWgh mAASbLRMs of

sﬁuct%ggonglﬁﬁgglg%a%ér%%%gg%ﬁ ﬁéﬁ rga&?%fto 1% 1toré arfdgos?é g‘om inhibitors of the
BMP ant28aisBA0ST, boggy clibddin, dverdlid) and3dan [&e Bladsadide’and Chen, “Controlling TGF-

v Syl e B B, s G 108 BB e 0

2001;Rud Brudkew ei].1 A, P Iwa iidnd, 631 37TBRUQR0MQT Pat ent Pub.

Nos. 4/ 07 94/ 085 4/ 11012: )
09 136 5388 ys Mo PR i SR B2 5‘??%?%8’}”’\%8“ also be
combibd WQEBEPOWI@@(: ostODBteddn O A2 Ee81BendND cORdid BB 6SociviEll with bone loss,

N TR W

osteoiBotieganine Thed®lypeptiie HStedBdiBgefidLamertlier off B8 Bimor Aparosisiagior receptor super-

T N T -
Refer@we /iSUItéJ@AtO g3: P@@@M?@@@,Q?@QQIS) . -39 WO 2005/ 120477

P A AL L G B s o
formudat J UNonthimiting rspmﬁnaitwes of prostiaglandin desivetivenels s¢lagedblrem egomists of
prosta%ﬁm&iﬁlr é{bﬁg Hpf %’PZI ﬁ?&' IP‘Pnll:‘| alng @ergaﬁ\\/gs e fl‘lfbeim e 1 O ostaglandins

I nat i on |n|n protein 3

and byne megdelisroh é?ﬂﬁsblanmklﬂbsﬁe% Fo. Bpoipleyaf Boge megérﬁamﬂlego Academic

Presst\béihég)étefloﬁoﬁée&@%‘s'2§1 @@Bg]d' seases, " 1996, In:
I ezi ki an; rinci pl es of Bone 5 Biol ogy,

San Di e“glaoblm mﬁh EactrorSeC% alseybroenmipyiea togatherawith thg S of structural
formuM In Qﬁbrom %}'ng@l faétgfk‘i'nc]n% %F G| %@F] and rdB@ e'ﬁﬁﬁég %@@@ﬁi dcﬁwty [Hurley

protein can al so enpl oyed t oget h
Florklsm% Fthfobl@t grewthﬁa@tpr@éwmﬂar ffndoq%lwégﬁwfpﬁefg@ﬁeﬂie@ T996. 1: 1. .

B11ez1|ﬁfa9te@hln HaNGiddRs BW¥BneBio %an @wgz A@aeﬁeﬁlpkesgs rel ated
nol ecul es TG- beta and CIfy Rosen et al “Bone
nor phodeAdtition tp bepegpspgption 1I§w0r8| ad osfeoapabofif pggpskiherR are also other
agent@ﬁno% to beFstnefidil F&1GhddkBR toR ihrBRSnBh A @B WvhichaRe £t %ﬂz&ieoly defined.

adem c, Press; and Wang EA, Trends Bi otechno
Thesefl:gent%epg a§8 @e (allgngglﬂcombmed with the SARM:s of structural formula L.
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I nhi bitors of BMP antagoni smcan al so be enpl oyed

together with the SARMs of structural formula I. In
woep@senaodi ment, BMP ant agoni st inhibitors arePChoS®ns/019554

frominhibitors of the BMP antagoni sts SOST, noggin,

chordin, gremin, and dan [see Massague and Chen,

“"Controlling TG~ beta signaling, "Genes Dev., 14:

627-644, 2000; Aspenberg et al., J. Bone Mner. Res.

16: 497y D1 Pita2R D; dedialivey zh!ﬂiﬁﬁa\’lbﬁtca@lﬂso bef¥ployed gBther with the

The ti ssue-se| ective

68; 89
SAR“? efreS&a%tHra} @gé{}ﬁ&r"ﬁ%’aa&nérvga@mﬁ fraivatives mgtude. forsrempls, D3

e S T —

106-0H&$t@1§5ﬂn61§2? dlhwxbﬁcm@fém | B35 F6- RUENOBS, ﬁﬁhﬁﬁ@? 1950810, Z5®H)) vitamin
ost eoprotegerin can be sel ected from manmali an
D3, st)t(ze:a}gﬁmle@kxlpqtndnﬂx MWOH)D-1 et @8 pnevieaan D3, (REAB-7553), EB1089, 20-epi-
eptide ostl%g&r otegerin, a nenber of the tunor

Lo 25D e @é&lo}a &6elu2grminity 4 RndeaiaminD3
[See, ;fcﬂleg f}eaﬁh 1810 ic gmﬁllisacff%%?af%eﬁtﬁg v1ta I (a:{ljf anfq%gﬁbgb% In:J. P.

, “such as €0por 0SI S erence
BileziRapcatpl. N, Pr'@s:iz%s ofBone Bivlogyt, Sgi Riego: rAOd@rmthess]es can

al so beVl .ﬁﬁﬂr\gyﬁﬁi VEtQ%tIE 8&1&%&& cgrhﬁso%%%kgrgd gbtgétﬂ&w{hqhe SARMs of

. formul a ting representat

Stl'uctpliabf@t‘raléﬁ Bn\itamig I,{rand attﬁumeéi darivatives mcludeimenatatrengpe tiicimsn K2) [see

Shiralq talpfr%@%@é?%ég ![ £206631 EP2 EP4, FP, 1P and
derivatives ther eo eam € " Pr ost agl andi ns

25 and Y9y ireflaonesy mcluémg 1pr1fgtg@1e ¢an be Bmpbzq:d@gmher @ith ghe SARMs of

structisdi fobkNEl Pl es of Bone Biol ogy, San Di ego: Academ c
Press; Weinreb et al., Bone, 28: 275-281 (2001)].
Fi br obIFhugride pabiss ipclpding sndigm ypride Q¥ andsmpasgdium fluorophosphate

(MFP?:QQI%IEEQ& Mpidyed V\F)Eet%% R SRRKM %f H@bural ?&FmélIaD!ietary calcium

brobl ast "gro factors include aFG,
supplgraAnisicap alpr by grepleyediagathrrittnibe SARM; of pigiciues) formula L Dietary calcium

suppldthédfskh@We CAlciuntdaloR itk Aalciv{ Qi4th) aﬁ@ﬁz‘t%l &lﬂ:@un‘{ %’i’t@ gﬂi&ﬁey Calcium.
endot hel i.al grow h factor famlies," 1996

19%6. @6 g IBélfiﬂl%lF‘%tﬁt alg d g Principles OfMﬁB}O&ﬂgésSa@fDlmécﬂe@rcdgﬁs)

San D ggqy d@s@%@ﬁﬁgé& £621 lﬁﬁ@ﬂesor%ﬁbn@glgbﬁd@ RstbQnINE a ents and other agents
esorptlon i nhi bitors and eoanabol i c agents, here

which gag be pssf todienelft thesgkelfior vogmR Hisd FeF OB BEFRY s gemiiagpd pisiructural

formu&quhlr@dhﬂsfé WHhQIAII RGN 848 1 MEn 3B EdintidaBioM9 Eerﬁfaﬁ? E&Qllaﬂy dosage range
nbi ned

for th %1}1101? ﬂgst@ﬁ‘tg%i ?(B]Fl%g? }%@gs?f?cg{? Ll?ogp &I& t;%\iggurtalg Wer adult human per day,
such 32@&5&5;219& FronHBbHIELRGDHE 2OS 2 /day H@W@v@r Bjudtinb@8ioleBease the dose of
b deri va}w and anal 0%56 can al g&ﬁﬁ oyed t oget her
each agpit fag AR OdPe BEEed Bitigreyo P’Qb a\ﬁe’i‘tam n D and
vi tam mn ﬁhrd@ﬂarvxaﬁdn\aﬂﬁsphﬁb’ph@ﬁ%,ls érﬁ[ﬁloﬁﬁﬂﬁiﬁéég%s frbi about 2.5 to about 100
mg/da gz}sgr% %s(t&_ﬁr ]%}mhgsﬁh nipy3C] )aalég %ﬂfqgec{p%l?% l@rﬁ?eé%nen%/ Is&c% as Por example
rangldga"roﬁ-ﬁ 16i 20 aup/day [ abetit hy ﬁfgﬁﬂaﬂ@i&;ﬂ@ﬁbt@ially doses of about 2.5 to about 10

mg/day a{xcﬁ%spgc?aély &ou%%(]%t}z{ag (sg?@ﬁer s?ng'ﬁdye |FJ§{ IBSIECIIIPIE) fn(s%_b e%fects it can be

desirabla (@&nihijter thEe@iténa?idn yheeonpoaut ¢f sBctfridofortrla Bmad)the bisphosphonate

EB1 I tamn D71
once e O LI R HIEE, 0 SR PR TS 1R ppaba00 me er
week ¢fSephospboras afid frotPbeutiPe0Fad algiucZI00 mﬁg&ilfal’cbﬁm.mdﬁ)f structural formula I can
v emb BB S AT PR PORS9E o 00hg fhir Ciern
D ego: Academc Press]. Vitamn K and Vitam n K

derivatives can al so be enpl oyed together with the
SARMs  of a1
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10 structural formula I. Vitamn K and vitamn K
derivatives include nenatetrenone (vitamn K2) [see
wehiosaki47et al ., J. Bone Mner. Res., 15: 515-PQI/US2005/019554
(2000)]. Soy isoflavones, including ipriflavone, can
be enpl oyed together with the SARMs of structural
formula |I. Fluoride salts, including sodiumfluoride
(NaF) and nonosodi um fl uorophosphate 15 (M-P), can
be fadraby 48eniMEBle@ %A InRBIRlANEIasdidbIN el R vichRRicOfrl for WhdeUekly
formula |. Dietary calcium supplenments can al so be
admigisfiafigled t ogether with the SARMs of structural fornula
I D etirYheGRh@hediof aBidRREISORE h§pdrétolcd@foldhah, Ghdl iyperlipidemia, the

compA REPcis BB |56 Tep e PABH=apd PP ALOTGR e or more

addltlgﬁhl actfe apeniesp |88 adfitidane it @eﬂgh‘ agen@talbedsen el BpTGltering
%One re

Iress e ra rptlo
°°mPP‘H}4F ﬁ*a@%&&aﬁ%ﬁﬂ ip bl&ﬁ% ﬁgf‘gltsamamsms?érrP@@%ﬁugwalfstwmes and

agent¥\MhbCHAvEBsth BFidusethgteffelte BRT dther pRemsdcati®l anivitke NoB Bfitinp examples of
nd of structur formul a

mbi nat i on with . ]
HIMOaR 1ol s A9 Rl BARS e O Fhdyiy oben Sid forms and

pharn€0¢tdic 1Bt dcOdpEablegalind lebtyrs tHeeeofl andlydinddmiage lihaidd & lofdfatin (see US

patent NG £ 46 REBHEALHD (5 ek bl O HATRRY iy S e ai mvastatin

particalarly die aexsmineer chlcinm salvottiére6f; fratBtasihqlatticA@fly [@/sd(ﬁym salt thereof (see

us PABEREL a6 ) SRR s L ER R b S BREe Ceoe e e

5,354(7.6% ntopdstatge partic2olyl the édaidm eald thereofibee USAPatent No. 5, 273 ,995); cerivastatin,
particélllioarélzj {h%%g%%ﬂ%glf t(ljlereofe(%!i[;ﬁ/ul?ag ént R’gsf E%SBL rlﬂgv% %tén 150 regerred to as
NK-164 (se§ PEF elteammooqi raplaicetlcfnqmbhaaeett moetier WEIBH23260) or

cxan ngh il P L Py BT oGl I i
struct@i@l fonguﬂd dinclade baspegat amltyd b HMG-EoAgydbase shiitbd; dy@alene epoxidase
1nh1b1§ﬁlp ?&égege s{ ﬂ{eta & Qxﬂﬁﬁt{)@ ?al %bvg ﬁ%ﬁlﬁ{tﬂg& %nth?ste 11%1%1t0?s§ ac&l coenzyme A:

am ni’s ‘he co
cholegi¢rokacyiranfigrade (A@Aﬂr‘m Inibitors e luding Sbieg:pho@phwmtfe‘k@ﬂ baCcACAT-2 as
well a?r & m%h-% 6 S?sr of g\@r{gf \tf\%l?d; %oﬁlgﬂd}%rgél%élg%'rnﬂg tv%rgﬁé glﬁ)te'i@wl;}thlbltors,

probumlsmm;yh@lnmrel ahptptiongphibitnst sudd. a9 BCHe> 838D also kKeOM angzegimibe and 1-

(4-ﬂu§ro§ —[9{ t)?{ ﬁH&B}?’Heﬁ'gll) §ﬂ§d¥%ﬁrdggﬁ?ﬁ‘(8)-k’£hﬁ%k@¥ gﬁ) -2-azetidinone,

d f

Whlclvéﬁ?feuwé?@%rsiﬁt%ﬁnsaﬁ 161 prawded, $46:7%0; ﬁi%cwgugstrants LDL (low
dens1@@i9§ﬁr%91§?ez C#?&Iﬁ&d%@r@ %ﬁtgét%éér%gaugﬁ nfhﬂﬂtgfsa{%lr anmple glyco rotein ITb/Ia

admnistered in a control | €éd-Tel ease delivery dev
fibrinpgen recepiPrAtagonigls aphaspirpElalmay PeIaEispHe Btph&fa"cqmctwra@ﬂ rftcnetor gamma
(PPAR{)GQ R m‘éfudﬁ&% R B ?&ﬁﬁ?@dn%noﬂ‘yﬁ%rféﬁ% 8ELMeS, rﬂnaexample

yperli pi dem a, ounds of structural

troghﬁa%ﬁnmm%ghﬁaze@rﬁné gosiglifagenc; apg 19‘31‘&5% thpsetcempepnidpincluded within the

struct&@Nds8 ﬁﬁdv@f‘as%lﬁﬁh@ﬁ@dl&{es RDRAI ash AL BPARP BbniAE EtME the
ents. The additional active agent or agents can be

thlaZOéla@é@ﬁner stryehal Pass- BHARSY 4gﬁlgsté@ﬁﬂbwa§1b§% ngEbrpigrmctysimg micronized

fenofibREY s B ErfibRI21 DPHAN Sual &9 8FYnSsts) divdne BYYASS known as pyr1dox1ne) and the
phar maceutical activities, and agents that have bot

pharmjarqyitidally| acesplahly selfotbm@ seahchs 1G] swmtmmM| (dsdd known as

cyanoc%b& Et‘%?sg’ ﬁ‘fl\}? 85 % %}}ﬁg‘ﬂz}Cﬁlﬂ elgyez{gg%pgeﬁ)lensglt i°hC Mﬁ{%ﬁg—foegeof such as the sodium salt

and tHea:@hyltghmdnnarsaldlahty-dmdaﬁy vmzpmns Silch ds fimimsCandlE and beta carotene; beta-
eut - and_esters there

a t
blockcprs alnéla ensm a ta%%r%s? gtp salasa an an 1ote Sél% convez ré%enégne mgfbitors such as
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10 Patent No. 4,342,767); sinmvastatin (see US Patent

No. 4,444,784); dihydroxy open-acid sinvastatin,
w@arositeararly t he ammoni um or cal ci um sal ts t he€BUB2005/019554

pravastatin, particularly the sodiumsalt thereof (see

US Patent No. 4,346, 227); fluvastatin, particularly

the sodiumsalt thereof (see US Patent No.

5,354,772); atorvastatin, particularly the cal ci um

enalatitlahd l;a?ﬁ)%ﬁpfcaléﬁﬁﬁ:hﬁeﬂﬁg&gfs Neh ashiRdPin89Rd diltiazem; endothelin

cerivastatin articul arl he_sodi um sal t thereof
antagpnigie agmmispaeteasl N ligands that e ABRd epResrBepsiA; hisphospignate

comp&ﬁnfd? I5h@i%hs hRn@Snakdsditint At éy%ﬁ)%xyp aséﬁﬁﬁﬁlﬁﬁ\id QJ&B las rofecoxib and
pl'i cation publication ninber 97/ 232

celecqxda ¢ Velhap othe agapts kagwn fosbagsefhin ébfﬁreeféne@hiﬂt e epudigions.

C onbi n @dl g"do%ﬂgé ﬁn@es@&@ﬂ@@o@ feducidse WHiBioa wied ﬁlE@d' iR cdmbination with
ncl ude ut are not limted to, HMG CoA synt hase

the cqmpRpISh obsteactusg formald cepesrentde 1055 WRFb e SpEVR Bt mibmilarly, daily
dosag Yﬁg&%ﬂﬁsm@wmsgﬁﬁtﬁasé ﬂh@ﬂto{@nme@esepsﬁa@sh @iHELIRYH bR synthetase

i nhi'bitors) oe A. _cholestero
inhibifges, fatsp mlbqség mc{%]assa HHIPEPEL ASYHCARPLRT Aigeholepterd] poyliransierase
(ACATY HihbyitbR ﬁﬁchﬁﬁng%@%{mﬂe Kb IE-AC AB-1 29 AGRITL2 @Swdlith@ ldual inhibitors of

i.nhi bitors o and -2; m.cr Irl er|d
ACAT gpd Tzancﬁ?SBF’éﬁcﬁe'Wlfgf F’i‘ﬁﬁqr BrYigR Q&%S)p‘f]{]}mﬁ?,r& F%{Cl?l?f:m cholesterol
absorﬁthﬁhﬂﬁlhfb&ﬁhclﬂﬁﬁ@ézféﬁfnﬂﬁ ibadid deqticdirarBs mlﬂ&vﬁﬁ&klﬁl&%ﬁnotem) receptor
nown as. ez 0O

. | yl ) -3 .
1nduc%'§§p?ztt§et(a§re%aﬁlop i t}“é’ﬁh’@ﬁ@fhflg gl_yﬁ%)a?tgﬂylg 1 sgr;&i/ogzzn receptor antagonists
and aspﬁ‘(rﬁ)lur(l.ﬂr peysktisoxig phdifsthtpr dttioaat recliphoo gﬁnma WHRARY) h@msts PPARoc

in US Paten
seonif FRAR ) LR Bl HATE P BRI SRy TR o Ay bee-
blockésS, Qﬁg%@ﬁsﬂl HQHﬁg&ﬁsts @ﬁé@)t@ﬂlsﬁ{ coRGHIROALY R inhiBRbE] daRfua channel blockers;
for exanp gl g oprotein Ilb/Ma 25 fihrinogen

endotpeélgélﬁtlagﬁms&snfi uch as I&%h%fﬁ tpqttﬁnhaﬁlﬁ%ﬁ CE) SFIERRHPn; bisphosphonate

comp®inak; |aﬁ&é}%ldéky%%ﬁisblzahlﬁﬂitdr§zﬂﬁmoﬁé é}@ﬁdmﬁhosé RBARMYe known in the art,
udi ng t.he conpounds_commo dto

oni sts, inc fe
although it fythe espmbined pesiovesithit STIPPRRSF Pt SIZEHE: f%mgl 1 e e can be
some\am{dlld\x?iﬂévﬁéﬂ dd%ﬁﬂﬁt@rﬁaﬂfbombﬁﬁhml Ing t hose corrpounds
I ncl ude I.n t structura S own as .
i aold b GRS ienions S pefioR WA e 4t whgver markerina

mamifd] E&h}ﬁﬁlﬂgﬁﬁmﬂri]ﬁérﬁ@(ﬁ the?hpg&lﬁﬂanﬁ efféi:hf/f;lﬁhdimabf aCdoﬁiﬁSI:jndB%%ng to
SucC ofI brate nort | ate | udl
formy e SR P R BR Bl P RO g B R ar Jooted s iy telopeptide

degra&tijbn @gﬂﬁht&bf&ype\lﬂ coBsgen (GOBX), afiéy Kadvpepade qig!srsﬂﬁlm(d)fnﬁje I collagen

N i BB PSS OB S5 B85 B i e
phosphytase B OARY, qlmnriﬁatlvé dirhsouat(QU)rand dmxapymhmﬂmd: D) yrosslinks.
gglcte pt lag"coﬁ éln?,?e\}uﬁ'y 3 & én hfﬁtée reTeP%J ny 181_1 :’gl)l(eeladc’lv@uﬁ components of the
combinafi@nan e aimlmstefed\seltammlyl at@iffareht Einmndhrblgtﬂ&: warse betheppy or
concqrrgnt?rlfl %wufeg r?r smgfl bma 1R Ifor}mlf I Tl%nnsqgl(t) mv%ntl 1%&1?re%re to be understood

enS|n converting e
as embracing alssuch EegWiszﬂ) Sifrtult 4 irsror Rﬁhiﬂ@g@:@&h@ﬂ%& the term "administering" is to

| | ' I .
be 1nteer§i?lelt1 a{:clzord1¥1%&,l %Pﬁ B e%toﬁ? h%{Z t&éﬁ%c%@%%c%h%ﬁaﬁ&ﬁ F the compounds of this

as ni pi ne an
inventiort \agowthatagentsalgsefud ﬁ)r saaihng disedsdtRalijed &y dedrogeadefaeidrgp oethat can be
anmhm%%ﬁbgggﬁxﬁﬁﬁﬁﬁﬁ§ bi sphosphonat e conpounds, such

ate un1 and cycl ooxygenase- 2

i nhi bitors, such as rofecoxib and celecoxib, as well
as other agents known to be useful in the treatnent of
these conditions. 5 Daily dosage ranges for HVG CoA
reduct ase i nhibitors when used in conbination with
the conpounds of structural -#8rrmula | correspond to
those which are known in the art. Simlarly, daily
dosage ranges for the HVMG CoA synthase inhibitors;
squal ene epoxi dase inhibitors; squal ene synthetase



inhibitors (al so known as squal ene synt hase
i nhibitors), acyl-coenzyne A: chol esterol
waeybtieansf erase (ACAT) inhibitors including Bel/@s100ve19554
i nhi bitors of ACAT-1 or ACAT-2 as well as dual
i nhibitors of 10 ACAT-1 and -2; m crosonal
triglyceride transfer protein (MIP) inhibitors,;
probucol ; niacin; cholesterol absorption inhibitors
AbbryibhdiRE S DiedbriBfion & thePBfralion SAME TomBonds ofithl PlebdWinvention:
ensity Tipoprotein) receptor 1nducers; platelet
AcOByggregati on i micHf€48¢s, including gl ycoprotein
Dess-Maltid | | @ fi brimQgsnnifeeBlifmeant agoni sts and aspirin;
human per oxi sane cProliferator acti vated receptor gamm
DHT (ppARy) agoni SRBydrpipsigsieroneyoni sts; PPAR dual aly
DIPEAQONI sts; Vit afksbprBietiiildndgd N B 12; folic acid,
anti-oxidant vjtam ns; beta 15 bl ockers; angiotensin
DMAP|  ant agoni st SPEIVRARRRYHIEB nver ti ng enzyme
DMEMi bi tors; cababdetecchamfial cafl aeli@r s; endothelin
DMS nt agoni st s; enthg s¥ch as LXR I'igands that enhance
BCL gene expra@etyluligiidennosphonate conpounds; and
DMFcYycl ooxygenaseN,R-Dialthyifbdiamidl SO correspond to those
whi ch are kno in the art, although due to the
EA combi ned acti %h%iaf‘ﬁat? he conpounds of structural
EDCformula |, thd-@dBiagthyhaindpepySdemyicabodi@ie Hehen
dm ni stered i omhi natjon. 20 e enbodi nent of the
EDT}?nventi on is ﬁh’é?q%‘glan‘f%tegg?c?técﬁcﬁg a bone turnover
EtOHmarker in a rBismal conprising admnistering a
EtB her apeuti cal Itlet fﬂ)er%ﬁi ve anount of a conpound
*> according to ornml a 1. Non-limti ng exanpl es of bone
Et:N t ur nover mar kéhrgthybamilze sel ected from urinary
C-tel opepti de radati on products of type | collagen
FCS (CTX), wuri nar;}:e%??aéﬁasglbu&)ti de cross-links of type |
h  collagen (NTXpyr osteocal cin (bone @ a protein), dual

nergy x-ray absnrpti ety (DXA), bone.specific
HEPETE Y e 55 oo s BRI e AR ARG B
HOAngrfiQislound ( QUS)ydraamd-demrigiyazoldi nol i ne ( DPD)

rosslinks. IRy M- od of the
chr esent i nvenﬁ@ﬁ?ﬁ%@%ﬁgﬁ%?g}lﬁ% gtggign‘%lg'nent s of the
KHMBSEnbi nat i on cdletapsura disirmetitybsilpdmidepar at el y at
ifferent ti ' rapy or
LC/Mg'oncur rentl yﬁﬁq@?éﬂr@%%%?ph&%?%egtgo%ﬂtbﬁat ion forns.
LDA The i nstant i Mtbivm &isopreplareidef ore to be under st ood
LG as enbracing @JeLvi?T%%Buﬂegi mes of sinultaneous or
alternating treat t 'and the term "adm nistering"” is
MeOH o 30 be int eifataned accordingly. It will be
NBS under st ood t haipbhesseaRgaof conbinations of the
conpounds of this invention with other agents useful
n-BudpNbr  treating deyeadetylampsimn isdidandr ogen defici ency or
P t can be b 4 h108; androgen. -43
d(PP%\%?ZOOS/ 12OM%%/Q%%%%%%%%}%%EM%E%%% ations Used
PMBGIy the Descri prYlgfhosybenzkchinridpar at i on of the Conpounds
p-Tos@f the Present, f4yaodiromy1 chifgdd Acetic acid
Dess-Martin Déss Martin ‘periodi nane DHT
PyBomj hydr ot est os teghEzolapeytrEyrebHprehgIpBeEynani ne  DVAP
4- Di met hyl am meR¥hb@bnephatd EM Dul becceo nodified eagle

medi a
Rtorrt Room temperature

‘BuSONH, t-butylsulfinamide
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DVSO Di net hyl sul foxi de DMF N, N-Di net hyl f ormam de EA

Et hyl acetate EDC o
waz2q3ani4met hyl am nopr opyl ) 3- et hyl car bodi i m de P/USTDI#9554

Et hyl enedi am netetraacetic acid EtOH Ethanol Et3B
triethylborane Et3N Triethylam ne FCS 'Fetal calf

serum h hour HEPES . .
(2- Hydr oxyet hyl ) - 1- pi per azi neet hanesul fonic acid HOAt

TFA or HOAT 1- hydrhifiroroasstizlaeiazot ri azol ehHPLEHNDS
Hi gh-perfornmange i quid chronatography
TLC Pot assi um Di s%ﬁ@%ﬂ’?ﬂ%ﬂ Ye LT MS Liquid
chro mt%wambgtinﬁmfshis ﬁﬁeﬁtf(ﬁm () prebQédOL:'j' i/ﬂg[%lﬁﬁhg rleaCtIISIIéSS as shown in
L am n ano
the ofl Y ORISR Flddioh A tnihr T Run S gt o it Tneraure o
exemplifigil @tetthJ(ﬁ@Bm&)tdl plekdatd. Sihe ﬁlll@ﬁﬁ%|sclﬁhﬁ§wlkb\ﬁ @lerefore, are not limited by

the co%k#urﬁig &Eﬁ Q)I?y ang/ Pa%‘ %Lﬁ%'?s/hl%f u&éﬁgglgq%l%yed ffc;r 1?1ustrat1ve purposgéI Substituent

enesul
numb@mgzeﬁhq“anm khe kehelrox §des npytcceaabaritly coophesp h&ﬂhdéﬂﬁn the claims and often,

for cleﬁl@ % é{#_&r ng)slki}glt%xqt:’l?g 0 flrl?{aﬁﬁ?%% o tﬁe?:oo%go%g Ip{f. %tr—p?ultlple substituents which
are allpegd my@gﬂ@gﬂﬂ“m of H’d¥pﬁuIIrI défined pmamatly Cc acid T_LC
ITRI 2 nlt ?&gﬁermneg )t}xr p@gsf Fé grt)nc%hnes w Sgrcgfglg{)qngﬁgf F‘*,%mula I. Scheme

A show hamrepprationsef fhelainisiss sterting frelmilan commeaddlytaiv gitable @-pghichy@butanoic
chlon@elt(?g%@ét g?’gﬁigl?a% atib o.‘%l:ﬁ? %tmcﬁlcraf% k}peosw’}hetw ﬁ%\ﬂ%s p functionalize 3-position
and to mt{ggwggus SrHleyl grquggilort}m 2~mg1dg®l’mcnﬁs stbeilng Womttiedordnteti@ally available

5-brond- @-ﬂﬁ&j{)p}l'ridmet(ﬁq).@éheme C s the synthetic routes to construct 2-fluoropyridine portion
with various R, starting from the commercially available 5 -substituted-2-aminopyridines (C-1). Scheme
D shows the synthetic methodology for introducing the difluoromethylene groups at the 5-position of the
benzylamine moiety. Chemical transformations shown in Scheme E highlight the preparation of 2-alkyl-
2-hydroxyphenylacetic acids (E-3) starting from the commercially available benzoylformic acids (E-1).
Scheme F shows two different synthetic routes to synthesize the 2-hydroxy-2-perfluoroalkyl-2-arylacetic
acid (F-5) either from F-1 or F-3. Scheme G, indicates that Rs, which can be chosen from halides or any
group that can be introduced by the cross-coupling reactions, can be added to the benzylamine portion
(G-1). Scheme H highlights the synthetic pathways to introduce the aminoacyloxymethyl group at 2-

position of the phenylacetic acid moiety starting from the commercially available tropic acid (H-1).
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the conpounds listed or by any particul ar substituents

enpl oyed for illustrative purposes. Substituent 5
wovbaei4ny as shown in the schenes does not neRPEBBES200$/§19554

correlate to that used in the clains and often, for

clarity, a single substituent is shown attached to the

conpound in place of nmultiple substituents which are

al  owed under the definitions of Forrmula | defined

previ ously. Schenes A-F prQihei@r general gui delines

for maki ng conpounds of Formula |I. Scheme A shows the

preparations of the am des starting fromthe

commer ci aN|y avai |l abl e 2- phenyl butanoi ¢ 10 chieri de or

(28)-pheny|but§Qoic id. SchemPIBEANdi cates the

to f YH onaltze—3=peositic

vaii ous 5-al kyl group&Heblat he 2-
tarting fromthe commercial ly avai
5- bronmo- 2af4l uoropyridi gg (B-1). Schene Cis theyg
synthetic routes to construct 2-fluoropyridine portion
Wth varius R4 starting fromthe conmmerci al

avai | abl e B-substituted-2-am no éidines (G 1) Y Schene
D shows 8. _SYOHhet i cHgmt hodol o r i ntroduci e
di fl hi]l ene gr oupsRat t hepggpositio 15R
benz it ne @oi ety. Chemical transformatio hown in

Scherme E pighlight the preparation of 2-alkyl -
2- hydr oxypHenyl acetic A& ds (E-3) starting frofbhe

comrerci all'y avail abl e benzoxlfos acids (E-1).
Schene F shows two different synthetic routes to
synt hesi ze the 2-hydroxy-2-perfluoroal kyl -2-aryl acetic
acid (F-5) either fromF- lggkmEp3- Schene G indicates
that R3, which can be chosen Trom hal i des or any
group that can be introduced by the cross-coupling
F.__Neactiongi.poajedie. added t he benzyl am ne portion 20
- 1)._Scaeae_H_thhli tsthe synthetic pathways to
\T;£ﬁiloducaﬂppgﬁgninoacyl thyl group at 2- position
of tHhe phenylacetic acid noi'ety starting fromthe
Bspmmercially avail able tgopic acid (H1). -45 WO
2005/ 120477 PCT/ US2005/ 019554 Scheme A DIPEA O +
H2ZN, R, 0 CH2C12 NR YOA- 1 A-2 A-3 PyBop * O+r RN R
*INR ODW O A4 A2 A5 [* =racemc or (S)] 5

r HCOEt e R 2)NaBH, N A
B-3, R = Cy.galkyl, B-4 3) HCI, EtOH Be5
Cy-gperfluoro alkyl
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Pd(PPh3)4 Br Et B-1 B2 F~NI LDAF )NI 1
t BUSONH2, Ti(OEt)4 F N R HCO2Et OHC R 2) NaBH4 CIH3N R
w®d2®5/1R04%7 C1_6al kyl, B-4 3) HCl, EtOH B-5 PCT/US2005/019554
Cl 6perfluoro al kyl -46 WD 2005/ 12047
PCT/ US2005/ 019554 Schene C H2ZN I N 12, Ag2SO4 H2N | N
CUCNH2ZN I N EtOHR4A | RA DMVW NCRA CG1 G2 CG3 H2,
Pd/C HZN I N acid, PyBop, R2 R3 2N N H2ZN \//\ % \ N
NH3, MeOH R4 DVF RA C-4 OScfene (RL F N NaNO2 R2 H 2
HF-pyridine \ R4 RL C6 Schenme D 5 F I \ 1) RAMyBr
FI1 \ / CHO 2) Dess-Martin NC / R4 NC,,y D1D2O

HZNEENj\l) Deoxgf Aylab, R2 Rmzmj;\)sz, /cc%l\fm HaN._ Ny
l
Z R, EtOH [ N\F I/

B
7
2

R, DMF NC R4
Cc-1 C-2 C-3
HoN. _N
Hp, Pd/C 2 B acid, PyBop, Ro
> HoN =
NHg, MeOH ¢ Ry oME w
C-4
NaNo2 ;EJ\
HF-Pyrldme W
Scheme D
5
FD\ 1) RyMgBr F
D-1 p2 ©
F
1) Deoxofluor . R, Rs H .
2) Ho, Pd/C RS 4
3) amide coupling T J o F F
D-3
10
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i \ 3) amde coupling RL O FF D3 10 -47 WO

2005/ 120477 PCT/ US2005/ 019554 Scheme E O OH R MgBr HO
WGR2000H204R O THE R 1 O E-1 E-2 HO R PyBop HOE/UBLONE/019554

R \ + 2ZNR' RDW RO O E-3 E-4 E-5 5 Schene F O

1) KENR \ R2 2) EEOH, H2SO4 3) Resolution HO R2 HO

R2 F-1 O°P NaOH OH clIMBr O1l) THE yO H20, ~i ORI +

RCEt RL F-4 RLF-5 2 0O2) resolution F-2 F-3 HO R2

HORR H OH+ PyBop | NN\R3 R OR O

Scheme E
0] .
R'MgBr Ho_ R
N OH N OH
R—— THF R—{—
I = O ! / O
E-1 E-2
Ho R’ PyBop Ho_ R H .
X OH +  H,N__R N N._R
R—— DMF R——
~ O ~ 0
E-3 E-4 E-5
5 Scheme F

o 1) KON

=z
R1——@)\ Ro 2) EtOH, H,S0,

A 3) Resolution "
F-1 WOEt NaOH N

| H,0, 1t I )
0 20,

MgBr ”THF A /Z O

2

/[k”/OEt Ri  Fq R Fs

R1—:"
2) resolutlon
F- F-3
HO_ Re PVB HO_ Rz H
R,— SOyt + HN R = Ryl A S
1T _ e} T = 0]
F-6 F-7 F-8

10
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F-6 F-7 F-8 10 -48 WD 2005/ 120477 PCT/ US2005/ 019554

Scheme GF Rs / Step AIStep B, F-5 HZN R4 H2N R4
WOIBSA04DMF G 1 G2 R3 R3 HO R2 H Step C, ZnP@Mp200K019554

R2 H/~ NR4 Pd(dba)2 , NW\W R4 RLi / OR i/ OG3

G4 5 Scheme HOHOH HOAT H OH+ H2ZN~R2 ' N -."IR2

RLDW RLH1 H2 H3 R3 OH 0zzzrN R4 HER CDI,

CH2Cl2; 0 N2 H RLORBRANHNR2Z RL O H4 H5 -49

WD 2005/ 120477 PCT/ US2005/ 019554 EXAMPLES EXAMPLE 1-1

Exanpl es 1-1 and 1-2 were synthesized in accordance

with Schenme 1. 5

Scheme G
F Rs
\:@\ Step A NP~ /I Step B, F-5
HoN > g
2 Ry HoN N Ry PyBop, DMF
G-1 G-2
R3 RS
F F.
HO :52 H //I Step C, Zn(CN), _ HO :BQ H //|
N N SNg, Pd(dba), N NN
Ri—— J 6 Ri—u— J 0
G-3 G-4
Scheme H
OH OH
HOAT H
l AN OH + HQN\/RQ —_— ] SN N\/Rg
I DMF M
R J o R J o
H-1 H-2 H-3
Rs
i
OH OYN\FQ
H CDI, CHoCly; 0
rN NP H
R J ¢ RsR4NH N N_ R
R J 0
H-4 H-5
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Schene 1 DIPEA\ C + RNR\ N, I/ OCH2C2 I/ OR
l-a 1-b 1-c PyBop * HOH + RN R DW N, R O DW O 1-d
wa2w512@77 R = substituted phenyl or substitut eBCT/US2005/019554
3-pyridyl * =racemc or (S) (9
N-(2-fluoro-5-(trifluoroneth 1)benz
|)-2-phenyl butanam de (1-1) 10 CH+ F/ PyBop O H/ N
\ CF3 O H2N CF3 DM Cr"'YO 1-d 1-g 1-1 A solution of
(S) - 2- phenyl but anoi ¢ aci dgXixMpPLEY ng, 0.30 mmol,
Sigma- Al drich, M| waukee, Wsconsin) and
di i sopropyl ethylamne (98 uL, 0.60 mmol) in
NN-dirrethyIforrrarride (1 EsAMPLEDMES treated at room
t enper at ur e
benzot ri*398} es ]321“6})?( ¥R s pired I agsRElepisavith Spheme 1.
hexaf | uor ophosphate (PyBop, 158 ng, 0.30 mmol). After
15 mn, (2-fluoro-5-
(trifluoromet hyl)phenyl ) meSA%¥R%d ne (1-g, 60 ngy, O.30
mmol , Synthesis, Inc., Wndham New Hanpshire) was
dded. The reaction m'xture was stirred for 3 h,
ndl_p 5N- NaCH.

paytitioned between di r onet hane
elor gani c | ayer
O 20p5/ 20477

qQueops Hzy. ﬁ{) was_renoved an
O- ashed with SN HeHciJhe -

PCT/QJS2005/ 019554 aqueous Iayer ¥s réhoved by
filtering through a plastic frit. The organic | ayer
Wi concentra i’d in vacuo to give thk€desired product
(1-1); HRVB (Mrl) E1340.1294E11H NVR (500 MHz, CDC13)

749 (bs, 1 H, 7.41 (d, 1 H, J—6.5Hz) 7.34 -
6'11175 I—p{é 7.10 (tF’VBPPH J =9.0 HZ)H5.77 (bs, 1
{d, MR - l“” NRH 3= 7.5
52.22 (m 1H, 1% (m 0.8¢9) (t, 3 H J =

)
7.5 Hz). 5 EXAMPLE 1-2
1d 1-b 1-e

R substituted phenyl or substituted 3-pyridyl
= racemic or (S)

S)-N-(2-fluoro-5-(trifluoromethyl)benzyD-2-phenylbutanamide (1-1

™~ F
P W, e A
A N
HoN DMF
m 5 CF3 ©/\H/ CF3
0
1d 1-g 1-1

A solution of (S)-2-phenylbutanoic acid (1-d, 50 mg, 0.30 mmol, Sigma-Aldrich,
Milwaukee, Wisconsin) and diisopropylethylamine (98 uL, 0.60 mmol) in N,N-dimethylformamide (1
mL) was treated at room temperature with benzotriazol-1-yloxytripyrrolidinophosphonium
hexafluorophosphate (PyBop, 158 mg, 0.30 mmol). After 15 min, (2-fluoro-5-
(trifluoromethyl)phenyl)methanamine (1-g, 60 mg, 0.30 mmol, Synthesis, Inc., Wyndham, New
Hampshire) was added. The reaction mixture was stirred for 3 h, partitioned between dichloromethane

and 0.5N-NaOH. The aqueous layer was removed and the organic layer was washed with 0.5N-HCI. The
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N-(2-fluoro-5-nmeth Iy bent |y)=2-phenyl butanam de

(1-2) F F/ |/ DPEAH YO + H2N\ | CHCHC 2 | N
W@eRB5/100437/ O 1-a 14 1-2 10 A solution of PCT/US2005/019554

(2-fluoro-5-nethyl phenyl ) met hanam ne (1-f, 50 ng, O0.26

mol , Cakwood Products, Inc., West Colunbia, South

Cal orina) and diisopropyl ethylamne (88 uL, 0.52 mmol)

in dichloromethane (1 nmL) was treated at room

aqueotlr}g [595‘1! V@Js lr'&ﬁ‘ov\éﬂl B@ﬁl%erﬂl@ @lﬁﬁﬁ%ﬂlﬁt;ﬁzﬁﬁy frit Ok dadlR 14kt Gas éozlcentrated in

he reacti on m xture s stirred for

vacuo3 give rqhe C}ﬁaremprqdeﬁé&lbéMrﬁ\%lh HBHY B4E FHA NIR P03V CDCls) [17.49
(bs, 1&% NeHd, 1 7hg= @csq@zqumi ﬁygs (ﬂi\l_%"st W@&eﬁﬂaﬁd 9@}&)03"7378@15 q H), 4.47 ,

er_ was wash ueous
1H, Jr%grﬁ\ﬂ@b 33 (¢ ?IH ér-|7r§gH%)h¥ %@% lpl §%£m, H) P89 “T?lé 7=75 o).

organi c | ayer was evaporated in vacuo to give the

desired product (1-2); HRVS (M+l) [1286.1586.
Addi tionally, Exanples 1 1-28 in Table 1
N-2- R8O8Ry eRSyEPRP IRy BNtk ARa0@Bgr al  protocol s

described i n Schene 1. Specific details of the
synt hesi s of particular conpounds are presented 20

|Ptroduct |t hyl , \BIP§A or

. r espondi ng bronrﬂe—tt 4
ot 0Pl shomﬁ%ﬁn Sct -neCa3(1-63§ﬁ@ 1-7
ynfgetlc nmet hods di s¢l osed in Weichert, K 11
Synlett 1996, 473, and Krolski, M E, et al. J. é}g.

dient. 1988, 53, 1171 (1-8 and 1-9). 25 The
2 aryl b n
yl ezgkd}ﬁt%%f ﬁ‘f#}%r&’-?-ﬁ%%ﬂgﬁ‘y{ﬁﬁk%ﬁ%@kp&rfé%g ?H 0.6 mmol, Oalowood
Produatsklpi: aWeatrCO(umbuaa Sovth Galosioprang diisepiopdethptpmine ($%odi, @é)Z ngfol) in

o 5 EPE PP B LA U g, 7.

0.26 mpoel).i Tha reapticapirrewas-stiged fed 3Q mPQ pattitionsd hetweorgdipkigromethane and 0.1N-

N aOI-PWFIﬁQ g(iu%gus 1%‘69 Qlﬁsdﬂeﬁllgvédoanh b géagféqg}éf @asg\gaéﬁéd \’i?_rgO ﬁlg-%—ICI The aqueous

layer @@s m@quﬂéﬁfgﬂe@pﬁ th@ug]@)p plagiiedripfThe prgarg@hwm qupprated in vacuo to give
the de@f b&gt &2 %Rﬂfsl(ﬂ/nﬁl %2%6 1%Re(2-e, 2-g and 2-k),

ectlvely, wer e ynt hesi zed as shown below in

SC hene Additiogaliy\Expadey 1t duqueh pEH/in /S0 bpda9 351 preparadihy the general
protoc%lsF debtribbll I RERemd<P %m’ﬁc Bktails of the synthesis of particular compounds are presented

below.

>

Examples 1-6 through 1-9 were obtained by direct introduction of ethyl, vinyl or
cyclopropyl group to the corresponding bromide (1-4 or 1-15) by a protocol shown in Scheme 2 (1-6 and
1-7) or known synthetic methods disclosed in Weichert, A. et al., Synlett 1996, 473, and Krolski, M. E.,
et al. J. Org. Chem. 1988, 53, 1171 (1-8 and 1-9).

The 2-arylbutanoic acid portion in the compounds of Examples 1-10, 1-11, 1-16 and 1-
17 was prepared by alkylation (lithium diisopropylamide; ethyl iodide) of the corresponding ethyl
arylacetate followed by the hydrolysis (KOH in MeOH).

The 2-arylbutanoic acid portion in Example 1-19 and 1-20 through 1-28 was prepared
according to the procedure described in Myers, A. G., et al.; J Am Chem. Soc, 1994, 116, 9361.

The benzylamine portions of the compounds of Examples 1-13, 1-14 and 1-18 (2-e, 2-g

and 2-Kk), respectively, were synthesized as shown below in Scheme 2.
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Br Pd(PPh3)4 Et 2-a 2-b F N LDA F N 1) tBuSONH2,
Ti(OCEt)4 F NHCO2Et \ | CCH3NR R OHC R 2) NaBH4 2-c,
WR2008820@71, R= Me 3) HCl, EtOH 2-e, R= Me 2- bPCRESHD5/019554
2-f, =R B 2-g, RREt 2-i, R=Pr 2-j, R'"Pr 2-k, R=
Pr- 5 Step A. 5-Ethyl-2-fluoropyridine (2-b) A m xture

of 5-brono-2-fluoropyridine (2-a, 5.03 g, 28.6 muol,
Lancaster Synthesis, Inc., Wndham New Hanpshire),
triethyl borane (1IMin tetrghyge@f uran, 42.8 nlL, 42.8
mmol ), K2CO3 (15.8 g,.114.2 mmol ) and Pd(PPh3)4 (1.65
g, 1.43 mol) in N, N-di net hyl formam de was heat ed at

85 C 10 for h.\The reagf K0 hxturepwasydi luted with
wat er and exﬁr\@'wthgﬁgk}gﬁg’% _Jhe 8@\0 | ayer

was then washed th wa x2), Sseparaged| dried
(MgS™), and comeentBrat e%gqpr%%)ﬁcuo. ChroJ\ ogttaphy

(50% CH2C12 in_hexanes) afforded the desjred product
(2-b); 'H NVR (560 Mz, CDC13) (] 8. 04 (},'bl H J =
1.0 Hz), 7.60 (dt, 1 H J =18.0, 2.5 Hz), 6.85 (dd, 1
H J=28.3 28H), 2.65(q, 2 H J=7.8H), 1.21
(t, 3H J =17.7 HZ) 15 Step B.
5- Et hyl- 2-f | uor opyri di ne- 3- car bal dehyde (2-f) A
FBa| uti otDmf diisopF m net) (BuSONHgi Ti(OFEN19 mml)\:ii\j\

t el rahydrofuran (20 pl) ||was—treated—miTe: bath wi t
yl PPPeRtum (BuEM2®rni2) N&BHY nmol ) and ?t"-ilarNr d R
for 30 mn. The resultin HHM, iEOHWas reacted at -78
2-c, @20} h 5- et hyl -2-f|219bﬁcﬁ§?i dine (2-b, 0.75 g, 5.99 & R=Me
2-b, Ryydit) | stirred for 26 R=Eind 20 treated with 2-g, R=Et
24, B= RBdi et hyl f ormandeR €482 ng, 6.59 mol). The 2-k, R ="Pr
reaction m xture was quenched with acetic acid (1
Ste Aﬂr_z;énﬁ%[ hiirped between ethyl acetate and water. The

brine, AmpaurabbiibrodoilediotddySOn} (amd.03en 2% A mat,dengaster Synthesis,
acuo. [ [\a 0 I [
e, Wil 0P AEERREDF Bt Bt Wy ASR:A g P BT S Fhmon, o,
(15.8 £DC43)mrhdl) 4@ P(PRbs), (1165 148 n@®IXid N.N-disethy fornmngde-s, heated at 85 C
8 . =,. . =
o g3y ey b ot B Ay
then vRGTHAWSROOEIr 1D 5EHaratsi, @peﬂMgSO4), and concentrated in vacuo. Chromatography
(50%,@%‘#{% léa@{sg ?&?ck&’é&%{iéu%s%%@%%{&&%-ﬁ}?‘iiﬂ‘Wi?(s'@M diegeBcL) 08.04 (d, 1
H, J =5L.@ Hay 7.69 (dt] Ldr-bpPi0i YD k). $-384db AT dIFydIa ADHE), 2.65@, AL, J = 7.8 Hz),

0 t- butylsul finam de (144 ng, 1.19 nmol)
121 (gﬁgﬁtjmﬁ{ﬁ)m tetraethoxide (679 ng, 2.98 mml) in

Step B. 5-Ethyl-2-fluoropyridine-3-carbaldehyde (2-f)

A solution of diisopropylamine (1.01 mL, 7.19 mmol) in tetrahydrofuran (20 mL) was
treated in ice-bath with n-butyllithiom (2.5M, 2.9 mL, 7.19 mmol) and stirred for 30 min. The resulting
solution was reacted at —78 °C with 5-ethyl-2-fluoropyridine (2-b, 0.75 g, 5.99 mmol), stirred for 4 h, and
treated with N,N-dimethylfornmamide (482 mg, 6.59 mmol). The reaction mixture was quenched with
acetic acid (1 mL), partitioned between ethyl acetate and water. The organic layer was washed with
0.5N-HCl and then with brine, separated, dried (MgSO,) and concentrated in vacuo. Chromatography
(30% ethyl acetate in hexanes) afforded the desired compound (2-f); 'H NMR (500 MHz, CDCl;) J10.3
(s,1H),829(d,1H,/=2.0Hz),8.12(dd, 1 H,J = 9.0, 5.5 Hz),2.73(q,2H,J =7.8 Hz), 1.29 (t, 3 H,
J =1.5Hz).
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5 tetrahydrofuran (5 nL) was heated at reflux for 2 h.

The reaction mxture was cooled to 0 C and sodi um
whorshydri de (150 ng, 3.97 mmol ) was i ntroducellCT/UR®05/019554

resulting mxture was stirred at roomtenperature for

30 m n and quenched with nethanol. The thick

suspension was filtered through a pad of celite and

washed with ethyl acetate. The filtrate sol ution was

washed with brine, dried (MySO4) and concentrated in

vacuo to _give the |nterrred| ate sulfl nam de (148 rTg, 58
tep!g_/d Thé b Y1 % ? d g

treateq é’(‘ﬂl{tﬂn Bk 5‘-@1‘1\91 2- ﬁﬁ'&r%ﬁhﬁg 3VUaHJ§1d’élgde Qﬁ-f mSi mgT@@ mmol), ¢-

reacti on mxture was al ar room nperature to

butylsgifipamife (144 gl A9 avpDaing afa@amwewﬂ@maﬁ@ e 8-9frmymol)ap |

tetrah§cﬁ]&uféﬁ |(§B1Lb @/§s NRe8 af RIPVHRH2 hNTHE3E4¢A0n ffkndk Was cooled to 0 °C and sodium
| uor opyr i di n-3-yl ) met hanani ne- hydr ogen

borohishide 1 30an, 3 97 o AR EHG. FAAEsul RO B Wi SUEooH g temperature

for 30:§mﬁumd @eﬁ&eﬁ R&h nibtﬂﬁ')l@l ’ﬁheQﬁlcl( ﬁﬁpenhoﬁ'was) fifferSd ﬁ’:rou h 5Riﬂzc)f celite and

2 H J 5.0 Hz), 2.64 (q,2H J=7.5 21
washe(ifwu:]_;}qth\yi-a;cetp]:qz ’)l“he t}_]gate solution was washed with brine, dried (MgSO4) and concentrated

in vac&@fo'z%l%Qﬁ@mfbnﬁ&ﬁﬁy Llﬂﬂﬁa'nﬂdld'('l% %)58%’1 FR&TtdMBediade €48 mg, 0.57 mmol)
uor o- 5- net hyl pyri di n-

was e ioBg! b By hHRT 16 TRAPR ERIE i SGveg 3

tempeﬁ'tl%rle 1 ik | fog 30 gmi stﬁl cﬁmfémﬁmleﬂlaha (20/@1.). alnl tRe volatiles were removed in vacuo

uor o- I he t

to BV OO AR qwgﬂﬁ)@%%fﬁﬁ?% @@3 B (oo

DMS(&;QE&@ (83, 3Fﬂ;(), g. 1@@% DHHB)ZOS ﬁjﬁi @%—I ggﬂp( 5,2. 5312:%) 4—05 a@, f/II;IL{E 5.0 Hz), 2.64
. , s . S, . EXA

@ 2}%’-13_‘ &%ﬁbd% (5335’%57('2‘% hesi zed as shown in Schene 3

and described below. 25 Schene 3 HZN | N 12, A92SM4

o~ RA ~ RA NC R4 3-a 3-b

3 FRY ¥Bop, R2 R3 H2N N NH3, MCH

H2N R4 (@MEOM—m&hﬂpﬁﬁani yﬁm&harﬁﬁuﬂé@l-@@@ﬁ ﬂ@;ﬁﬁeﬁ?oy the same synthetic

route ﬁéfha{t gfs éog%%fp éalszgé the commercl\% avaﬂaﬁ% 2|_huoro 9 ¥nrethy pyndme &-c) asa
starting material; "H NMR (500 MHz, DMSO-d¢) [18.65 (bs, 3 H), 8.07 (d, 1 H, J = 1.0 Hz), 8.01 (dd, 1
H, J=15.5,3.0 Hz), 4.02 (s, 2 H), 2.30 (s, 3 H).

EXAMPLE 1-3

Compound 1-3 was synthesized as shown in Scheme 3 and described below.

Scheme 3

HoN |N\ I, Ag>SO, H,N |N\ CUCN H,N |N\
Z R, EtOH IR, DMF NG~ R,

3-a 3-b 3-c

HoN. N . HaN_N
H,, Pd/C 2 | X acid, PyBop, Ry, 13 H\/\Ej\

HoN = > N =
NHg, MeOH 2 Ry DMF O)kr( R4
3-d / # O
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RL=H F, d, Cl1 6 alkyl, Cl.6 cycloalkyl R2, R3 =

i ndependently H OH Cl 6 alkyl, Cl1.6 cycloalkyl, Cl.6
we@eooshizarpal kyl R4 = independently H, Cl.6 alRgT/US2005/019554

form5, 6-nmenbered ring together Step A

(S)-N-((2-am no-5-(trifluoronethyl)pyridin-3-yl)nmeth

| phenyl butanam de (3-g) H2ZN NH NCF3 0 3-g 5 A

solution of 5-(trifluoromethyl)pyridin-2-amne (3-a

with R4 = CF3, 1.6 g, 9.87 mvl) (Maybridge Cheni cal

conpany, Cornwal I, Engl gnd) nyi n N, N-di net hyl f or mam de

(RENOL) was treahng@tH r Pm\ enperature with silver

suHate—{(8.1 g,9. iodine (2.5 g, 9.87

ndFpyridinee r eadt i on 'xture wadstirred for 14 h and

filtered. TheYfiftrabed sol ution was concentrated in

vacuo. The regidue wasg-ghronatographed (Si02, 25%

ethyl acetatelin hexanes) to give

5-(trifl uoromst hyl') - 3-iodopyridin-2 10 am ne (3-b,

with R4 = gF3), FTdfleC oghgj@ (;%yé'l’oal 1th R4 = CF3, 1.0 g,

3. 47 mol )R? r?\?/ oA F;Nqszy&lcﬂlkyI80§5§ erfluoroalkyl
mol ) was plasmbp/@ﬁemtry ON;, dlikyTet Toyrh b@-mermbated fiy togother

and heated under the nicrowave at 100 C for 30 m n,
cool ed to anbient tenperature, and diluted with et hyI
acetate. The precipitates were renoved by filtration.

Step AThe T ($IN A aehine - Mﬁﬂmoﬂs@mwﬁamiaqumqwbeztmsﬂbﬁmﬁﬁde (3-2)
acet ate and water. The orggni 'ﬁyer was washed wth

brine, “separated, dried>M concentrated in

vacuo. 15 Trituratiop,of ith W t h hexanes
af forded t he desi re, 2 am n&Fs-
(trifluoromethyl)py gFne-@-carbonitrile (3-c, with R4

CF3). 2-am no-5-(trifl uor o3t hyl)pyri di ne- 3-
car boni t .2 I
was st A’?’ ELHIOP S?fo’?ng?iﬂﬁ?{&“eté% -"FH%,E‘ %s"%l Ut (aﬂyglt a[‘ h dﬂq'()g’ 9.87 mmol)
(Maylaidg® Chanicdl noiepankhydsrogah Eaghmls Mwailmﬁhyﬂﬁnnpmkkémmas treated at
ni t. r
room fepyiap BN TRE L 1% a8 P ofle e ndf epe pegerion
mixtukeaeds Gtitral faf {4 ahdtfhrcretdr Utle ﬁhmted eol(lﬂeldyaswrmdq:nimedzzn@@cuo The residue

was c%&%tbgﬁ'%\%k}e? (§1 bl ;%zl eS Cy(pl) ?%eta%? rﬂg n;%ﬁ sﬁ‘l% éo% % gtélﬁﬁ{)_rgmgtgglgiq&lopyrldm—Z-
aminel(Babl, ith Ry NNFQI rbe lwlidb@-hamtld& £ 6FlLY awdd7 tmed)tand ceirous cyanide
(CuciORE %3 BEREIRNHS 15\5\61{'&%1 R Bleli R Bhiabide (6 ) and hested under the

y’Io ripyrroli |no osphoni um
microvByeBo 00 © 58 3fgpin, 1:8013d tmmib)ent ahpegatutks amﬂi dqluteg.wnh ethyl acetate. The

prec1pgt§tgl gg{ggéntﬂc}de% 5335 ﬂ{trtaﬁé)rf dﬂ]gr étﬂ% ullBQ/ &5%39%&%1}&@6&1%%1 acetate and

e reacti o
water merg@mlﬁbr R@'}WU@E@ 95h Odies Separateid xdrigd €MgBQ4) 9nd eqngentipigd in vacuo.

Tmur%hé?l of RRT ésh&dew%e?a%mde%%ﬁey s 33&@4@ angd . HN- NaCH.

aqueous layer was Fenoved an organi c | ayer
(trlﬂumsleﬂvabpwdmm%mﬂmmmle B-ThwthRaraie 7-ampimp-Segrifluoromethylpyridine-3-

carbof?gﬁg&a{ﬁ ‘w“x}%'tge v ?(g%og% 2 ng:fb@') Wil a%%g&‘ %%{eﬂ‘gnbﬂldﬁﬁuﬁnﬁﬂed with

ammonla) under hydrogen atmosphere in the presence of Pd/C (200 mg) overnight. The reaction mixture

was filtered and the filtrate solution was concentrated in vacuo to afford the crude amine (3-d, with Ry =
CF;). A solution of (S)-2-phenylbutanoic acid (300 mg, 18.3 mmol) and diisopropylethylamine (888 uL,
52.4 mmol) in N,N-dimethylformamide (5 mL) was treated at room temperature with benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate (PyBop, 953 mg, 18.3 mmol). After 15 min, 3-
(aminomethyl)-5-(trifluoromethyl)pyridin-2-amine (500 mg, 26.2 mmol) was added. The reaction
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5 Step B 2(9S)
N-((2-fluoro-5-(trifluoronethyl)pyridin-3-yl)neth

wo g9os22@henyl but anam de (1-3) F N OyNJCF3 O REBUSZO5/619554
solution of 3-g (100 ng, 0.30 mml) in BF-pyridine (2
m., in a PEG culture tube) was added while in
ice-bath sodiumnitrite (61.5 ng, 0.89 mol) in
portions. The reaction mxture was stirred for 30

mixtubd Was sBAEA 62 h%a&tﬁ%ne@@&&éél'eﬁﬁﬁﬁeﬁ%taﬁ@ B 3NEAAL ’?Hﬁec{qﬁ&ﬁls layer was
and saturated in aqueous sodium 10 bi carbonate.

remoygd gBdhhg ofganie faygraas s hrd itk Brime b FRe s gandcelaver Mag éppew@myed (MgSO0,)

d cEREntERAGE MBI REvd Hle YRGHPprodiell %mtmﬁw 1f SB£K21403.5%
o cethyl acetate(ﬁgvheianegfmgffo (S) ﬁ?%(z fl uoro-5-

(trifluoronmethyl)pyridin-3- yl)nethyl) 2- phenyl but anam
Vit

5 StepBle ((iS)fi\‘r '((2&186@ s((qu)o

7.37-734(m2 , 3H)

.84 (bs,
1 H, 4.50 (dd, 1 H, 16 . 4.40 (dd, 1 H,
J = 16.0, 6.0 Hz), CF38 Hz), 15 2.20
(m 1 H, 1.82 (m 0088 (t, 3H J =75 H).

EXAMPLE 1-29 Conpound 1- 29 was synt hesi zed as shown in

h 477
ST S GEBET LU P Wy S OS24 o e
was addeHi@hd} irDes BatVardiunmnibiEe (6 1-¥4mg, 4-89 rdmdi) D poftich}. The reaction mixture was
stinecg%g% L ulca){)_ﬂg%n |1_ceran2 on’é%&etvege{q%tlyl ac&ﬁte aeﬁ)s%turg}eg% aquaus éodlum
10  bicarboyae. o'ﬁlhd«yganRZayeR@as:washdcbweanlmu $eparbied Qg S@) afid @inkepkrated in vacuo.
] _
Crrorfegbes i G051 g ol IR RAED K 0 B Ehare 11 ng
(tnﬂupmgethhbpyr@trebymahﬁb: éiptlmyﬂmfahmd@ Hed)z BRMS (Mel)(=434d)128F 'H NMR
(500 W D 08.37 s, 1 H), 7.76 (@, 1 H, J = 8.5 Hz), 7.37 — 7.34 (m, 2 H), 7.31 ~ 7.26 (m, 3 H),
5.84 (bs, 1 H), 4.50 (dd, 1 H, J = 16.0, 6.0 Hz), 4.40 (dd, 1 H, J = 16.0, 6.0 Hz), 3.31 (t, 2 H, / = 7.8 Hz),
15 220 (m, 1 H), 1.82 (m, 1 H), 0.88 (t, 3 H, J = 7.5 Hz).

EXAMPLE 1-29

Compound 1-29 was synthesized as shown in Scheme 4 and described below.
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5 4-d To a stirred solution of
2-fluoro-5-fornyl benzonitrile (110 ng, 0.74 mmol) in
waks(47ml) was added at -78 C a sol ution of PCT/US2005/019554
nmet hyl magnesi um brom de (3Min THF, 0.27 niL, 0.81
mol ). The reaction mxture was stirred at the sane
tenperature for 6 h, warned up to the room
tenperature, partitioned between ethyl acetate and
saturated NHACL. The organgghehiayer was washed with
brine, 10 separated, dried (MJSOH) and concentrated in
vacuo to give the crude product which was oxidized to
the ketone; A solution qj t he crude al cohol obt ai ned
abo CH2CHPN9BD L) wa acted at room
t L8 We)tessDess- Mgyt Rodi nane (493 ny, 1.16
mol) for 2 h. The reaction m>yure was partitioned
bet wevh CH2C12 and 0. 5N- NaO4® The organic | ayer was
separated, dried (MJSO4) and concentrated in vacuo to
givg[k&@m@ﬁude producﬁ ﬂ@i f triturated with

hex Y 4=d;—>106 0 MHz, CDC13) L1
8. 28 &id oaﬂmdm R, 7. 4 (t, 1 J =8.5 Hz), 2.63
(s, 3 H. -56 W0 2085/120477 Pct/Us2005/ 019554  Step
B

N—F5 (1, 1-difluoroethyl)-2-fluorobenzyl]-2-phenyl butan

m ge _(H ZQDCNGaﬂlFb16qébgﬁwTo a stirred solution of

the R QNiAddpénde
was EE adﬁgdggtegﬂl' rlzli @[6%0&% o @@y&lo&lﬁy&%%ﬂgsg%mﬁg]

sul fur trifluoride (717 ng, 3.25 mmol). The reaction
5 mxture was stirred at roomtenperature for 1 h,
porti oned between ethyl acetate and saturated aqueous
"NaHCO3. The organic |ayer was washed with brine,
separated, dried (MySO4) and concentrated in vacuo.

The c ud duct was.dilyted in MeOH (10 nL) and
Step Ay iy r & UOTPReNAs sf& in the presence of Pd/C
(50 ng). After 3 h, the freaetjon mxture was filtered

and the filtrate solutlon centrated in vacuo.

The crude am ne was di |t Cl2 (5 nL) and
reacted with 2-phenyl butanoyl c&loride 10 (119 ng) in
the presence of DLEA (0. 451mu 2.6 mol ). After 3 h,

th t d
chr ot 88 rAmrE B Aot ab A itte M BRg in o 5
mL) wapadged & -Th€ adelstioreaf Wmﬂtydm@lemﬂ Bﬁ)mde (BIRNB TEWR-O 27 =, o 81 mamol). The

reactlci\%x%ﬁe}ﬁas j&#e% ﬁnggl)xQ teglf%rg u%}%g‘ %% gl(lﬁl}a E r@o&j t?;lnpejatme

partitiene@ bgweepr) ethy3 ag@atq and satukdfed NELCY. The b@)amc hy2dwdsrwastedM)ith brine,
separagedb 1e£1§M %(8?')_' I\/g] concé]nﬁ'a(%x mgtmrtout'g I re: é ﬁ\%‘a’(ﬂ ?du?t Wﬂlcl‘t Wﬁl\% idized to the
ketone; A solution of the crude alcohol obtained above in CH,Cl, (10 mL) was reacted at room
temperature with Dess-Martin periodinane (493 mg, 1.16 mmol) for 2 h. The reaction mixture was
partitioned between CH,Cl, and 0.5N-NaOH. The organic layer was separated, dried (MgS0,) and
concentrated in vacuo to give the crude product which was triturated with hexanes (4-d, 106 mg); *H
NMR (500 MHz, CDCl;) (18.26 — 8.21 (m, 2 H), 7.34 (t, 1 H, J = 8.5 Hz), 2.63 (s, 3 H).
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10

15

(Ml or MH1-H20O HF (S)-N-(2-fluoro-5 1-1 CF3
(trifluoronethyl)benzyl)-2 i o 340.1294

w@b@sybdor anamide F H N N (2-fl uoro-5-nmet hyl BEnpgiops/019554
286.1586 1-2 Y C, 0 2-phenyl butanam de -57 WO
2005/ 120477 PCT/ US2005/ 019554 F N (S)-N-((2-fluoro-5
1-3 N CF3 (trifluoronethyl)pyridin-3- 341.1283 o
yl ) et hyl ) - 2- phenyl but anam de H (S)-N-(5-brono-2- 1-4

Step BN Br - fA-ppon abeearbdihidy-2-AaQ o047 R1-2 BhdbBikhiHianagy de  F
N-(2-fluoro-5- 1-5 c o

(trifluoronethyl)benzyl)>2- 40; henyl but anam de
engyl 300.1770 c o
) - (5% ethyl -8 1-7 N

F 1-6 N-(5-ethyl-2-fl yor
phenyl but anam de DO

8 "~ yoo yj Iphenyl but anani de
H N-(5-cycl opropyl-2- 1-8 N Lhyorobenzyl)-Z- 312.1739

fluorobenz 1 -2- 300s

To a stirred solution of the ketone (4-d, 106 mg, 0.65 mmol) in CH,Cl, (5 mL) was
added at 0 C dropwise [bis(2-methoxyethyl)amino]sulfur trifluoride (717 mg, 3.25 mmol). The reaction
mixture was stirred at room temperature for 1 h, portioned between ethyl acetate and saturated aqueous
NaHCOs. The organic layer was washed with brine, separated, dried (MgSO,) and concentrated in vacuo.
The crude product was diluted in MeOH (10 mL) and stirred under H, atmosphere in the presence of
Pd/C (50 mg). After 3 h, the reaction mixture was filtered and the filtrate solution was concentrated in
vacuo. The crude amine was diluted with CH,Cl, (5 mL) and reacted with 2-phenylbutanoyl chloride
(119 mg) in the presence of DIEA (0.45 mL, 2.6 mmol). After 3 h, the reaction mixture was concentrated
in vacuo and chromatographed (SiO,, 20% ethyl acetate in hexanes) to give the desired product (1-29);
HRMS (M+1) = 336.1573; '"H NMR (500 MHz, CDCl5) 0 7.27 (m, 7 H), 7.04 (t, 1 H, J = 8.5 Hz), 5.78
(s,1H),447(d, 1 H,J=6.0Hz),3.28 (t, 1 H,J=7.5Hz), 2.21 (m, 1 H), 1.82 (t, 1 H, J = 18.0 Hz), 0.89
(t,1H,J="7.5Hz)

Table 1

(LC/MS)

or
Ex. Structure Nomenclature (HRMS)

(M+1 or
M+1-H,0)

F
HJ@\ (S)-N-(2-fluoro-5-
CF.

3 | (trifluvoromethyl)benzyl)-2- 340.1294

phenylbutanamide

F
12 HJQ\ N-(2-fluoro-5-methylbenzyl)- | 236 1586

0o 2-phenylbutanamide
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c o phenyl but anam de
N- (2-fl uoro-5-vinyl benzyl)-2- 298. 1585
w@b@sgtdaot anam de F N-(2-fluoro-5- 1-10 F o N BEFBUS2005/019554
(trifluoromethyl)benzYl)-2-(3- 358.1235
f I uor ophenyl ) but anam de
PCT/ US2005/ 019554 |

F 1-9 N

ci o

-58 WD 2005/ 120477
1-11 N

N- (5-et hyl - 2-fl uor obenzyl )-2- 334.1373
(4-[chtorgphenyi)ybutanam def F N H
N- (J( 2- f I yor 0~5- net ridjn- ISER-(Q-flucde-§1 ) netihyl) - 2-
(22)7 ) 15.%& Q pgrenml b t_a|1afl;f:| da(triﬁuyoﬂethyl)pyridin-} 341.1283
metlhyl pyr|i -3Pyl ) et hyl )} 2- 287Dhwsthg)-20
phenyl but anarri de F N (SN - ((%@ﬁﬁy&ta&mdg 1-14 N
301—1#25++ uUI upyl —eh——3—jy )i’“ﬁt 1) ==
phenyl butjanarg 15 NI Br
N- (|5- br ono- 2- fz| uo{ ob I ) 2- 3ASPpNdd®iomp2-
pheny}-but @ﬂ/dﬁ/ fluorobenzyl)-2- 350.0478
phenylbutanamide
F
H\D\ N-(2-fluoro-5-
1-5 N .
CF. (trifluoromethyl)benzyl)-2- 340.1255
o .
phenylbutanamide
F .
1-6 H\J@\/ N-(5-ethyl-2-fluorobenzyl)-2- | 300.1770
o) phenylbutanamide
~ F
2 H;@\/ (S)-N-(5-ethyl-2-
- ‘ N
1-7 ©/\ﬂ/ fluorobenzyl)-2- 300.1768
0o
phenylbutanamide
F
H N-(5-cyclopropyl-2-
1-8 N fluorobenzyl)-2- 312.1739
o]
phenylbutanamide
F
1-9 H\:Q\/ N-(2-fluoro-5-vinylbenzyl)-2- | 2908 1585
0 phenylbutanamide
F
H;@ N-(2-fluoro-5-
1-10 | F I N CFs | (trifluoromethyl)benzyl)-2-(3- 358.1235
fluorophenyl)butanamide
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H NI
( 3- chl or ophenyl ) but anam de
wOoR(@5AzMY| - 2- f | uor obenzyl )-2 1-17
di chl or ophenyl ) but anam de

ci

PIYOci F NI

F N

(S)-N-((5-cyclopropyl-2 1-18 N

N-(5-ethyl|-2-fluorobenz 1)-2 1-16 Y Y 334.1374

(3, 4- 368.POBBS2085/019554

fluoropyridin-3-yl)nmethyl)-2- 313.1685 o
phenyl but anam de N -59 WD 2005/ 120477
PCT7USZ005/ 019554 N ~_N (R or 2S) [ (5-cycligpropyt
1-19 ci @ 2-flyoropyridin-B-yl)nethyl]- 381.0937 ¢
3-8§ SRlﬁil ( E“ ghl or bphen bUti 3 -eqS'l—Z-lﬂugro\berlgylg-%R Or334 1373
- ‘)_ - - M
f1 Jor opyicdi W2 3- §1 ) et hyl ] |- Z4-ehloropbergbbutanamide (|3, 4-
di ghl or ophenyl ) but anam de N (2R or 2S)-N-[(5-nmgthyl -2
| flrooropY—+i+ei—3—YbrwethYH—2—(t&-M5—121—19 €+
(3,/4- 355%.0 dichlo n || butanam de N cF3 (2R or
2S)|- N- (24f l uorp-54 ( )| N-((2-fluoro-5-methylpyridin-
- N
1-1 3-yD)methyl)-2- 287.1540
© phenylbutanamide
F~_N
@ (8)-N~((2-fluoro-5-
- ~ N
1-13 N methylpyridin-3-yl)methyl)-2- 287.1539
© phenylbutanamide
F<__N
>N 47 | (S)-N-((5-ethyl-2-
- ‘ N
1-14 ©/\yr S fluoropyridin-3-ylmethyl)-2- | J01-1725
o]
phenylbutanamide
F
1-15 HJ@& N-(5-bromo-2-fluorobenzyl)-2- | 350.0481
o} phenylbutanamide
F
I':ll\:<j\/
1-16 N-(5-ethyl-2-fluorobenzyl)-2- | 334.1374
© (3-chlorophenyl)butanamide
Cl
F
1IN | V-(5-ethyl-2-fluorobenzy)-2-
1-17 368.0989
o o) (3,4-
a dichlorophenyl)butanamide
\s " AN | (S)-N-((5-cyclopropyl-2-
1-18 mN X fluoropyridin-3-yl)methyl)-2- 313.1685
© phenylbutanamide
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1-2

br onophenyl ) but anam de F 1-23 (2R or
W@ k@sSNBK77 N Br 9 O fl uorobenzyl)-2-(3- 428.0

2, 0 (trifluoronethyl)benzyl)-2-(3 418.0 Br

br onophenyl ) but anam de F

2S)-N-(5-(cycl opropyl) -
2-fl uorobenzyl)-2-(3- 390.0 Br

N (2R or

(LOMS) 1-24 0
br onophenyl ) but anam de

2S) - N- (5- br ono- 2-
BrT/US2005/019554

N: a~'l (2R or 2S)-N(5-chloro-2- (L M) 1-25 )",
Br fTugroben "R A4 3p4.0 bronophenyt ) butjanarn de
N (|2R or |2S) - N-{ 24f | on 0- 51 (ZR.@/29BN-[(Stey2BpBmpyl-,| 0 cF3
(trli flyoro 2y - G $in-351 -
br dnd p]ILé el taRamide N | ABﬂu()goé% n23§3 )n?\el-th(y%] r ofb0%Y
(LG MB) |[1-2TBr O fluorobenzyl)-22%@4-428.0
br gnophenyl ) but anam de - 60 mlg,ggggng,gg%gme
PCTHUS2605+61955%4 i—28(2Ror
2S)|- N (5-(cycl o r%MLC/ MBR or BE)-N-[(Brethiyl-2-
2-f|l uor ol - 0 qubr phs! 3ngmide/M$)
E N [1§_0( 1 i E]_u OBW gl}mh%&%)f]é 3601
(394' )
dichlorophenyl)butanamide
(2R or 285)-N-[(5-methyl-2-
1-21 fluoropyridin-3-yl)methyl]-2- (LC/MS)
. (3,4_ 355-0
dichlorophenyl)butanamide
A (2R or 25)-N-(2-fluoro-5- (LC/MS)
1-22 -0 (trifluoromethyDbenzyl)2-G3- | 4180
Br bromophenyl)butanamide
F
o | ﬁ\nm (2R or 25)-N-5-bromo2- | (L.c/MS)
- o fluorobenzyl)-2~(3- 428.0
Br bromophenyl)butanamide
F
H
~N (2R or 28)-N-(5-(cyclopropyD)- | (LC/MS)
1-24 o 2-fluorobenzyl)-2-(3- 390.0
Br bromophenyl)butanamide
~N 3
: H\IJ\CI (2R or 25)-N-(5-chloro-2- (LC/MS)
1-25
B m fluorobenzyl)-2-(4- 384.0
bromophenyl)butanamide
F
H;Q\CF (2R or 28)-N-(2-fluoro5- | (L.C/MS)
1-26 . "5 (trifluoromethyl)benzyl)-2-(4- 418.0
bromophenyl)butanamide
F !
/@j\rfn\:Q\B (2R or 2S)-N~(5-bromo-2- (LC/MS)
1-27 * !
B o fluorobenzyl)-2-(4- 428.0

bromophenyl)butanamide
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1-29 F F fluorobenzyl]-2- 336.1573 cl-r NI
phenyl but anam de EXAMPLE 2-1 Conpound 2-1 was
w@shamirzed in accordance with the procedure PCIL/UBI968019554
in Schene 5 5 and described bel ow. Scheme 5 O CH
RRMpBr HOR2 R1 i OH ' / OTHERi / O5-a Sb 21
| HOROH + HRNF\R3 Py P~-ORR2 NR3 R/ ODW RL '/ O
5-b 5-¢c 5-d RL=H F, d, C1 6 alkyl, Cl1.6
cycll oal kyfl R2 CH3T , | Pr R3 = substituted phenyt
subst i t utled R 2R or 25)-N-(5-(cyclopropyl)- | (/M)

29)|- 382 | | -(trifl F ore
dr gxy22- Fﬁénbut anani de (P ilﬂua&)ﬁ%&\? %l(fg 2- $90-90
A sol utign of 2-oxo-2- phen |é>e<é@9péera/é)|bwtareamd@ 66. 6

ml) (Adros Qoamgs B v A BRggn |

t enqperat yr cf‘ et hy gniesi umflubiobenze@2({ 2. 5 M 3%1573
m.,| 200 qmoO he reaction m stirreq for 5
h, partitroned between—ethyl é%lgéﬁ?u\c{\éa}nmﬂill‘dﬂ.\}. The

organic | ayer was separated, dried (MJSO4) and

concentrated in vacuo to afford

2- hydr oxy- 2- phenyl but anoigg sxgghd: , A sol ution of

2- hydr oxy- 2- phenyl but ano;E L 00 ng, 0.55 -61 WO

2005/ 15onpruEr] Weoootegzdivaccordance with the procedure outlined in Scheme 5

5  and described below.

Scheme 5
0]
OH R2MgBr Ho_ R?
gl X OH
T R_'_
= O THF [ _ o)
5-a 5-b
2
HO_ R oH , PyBop HO_ R% 4 .
X + H.N_ _R N. _R°.
R e DMF  gifi_ > ~
/ O ! = O
5-b 5-c 5-d

Ry = H, F, Cl, Cy.5 alkyl, Cy.g cycloalkyl
Rp = CHg, CoH;5, Pr
R3 = substituted phenyl, substituted 3-pyridyl

(2R or 25)-N-~( 2-fluoro-5-(trifluoromethyl)benzyl)-2-hydroxy-2-phenylbutanamide (2-1)
F
& H\:©\
N
* CF3
O
2-1

10 A solution of 2-oxo-2-phenylacetic acid (10 g, 66.6 mmol) (Acros Organics B.V.B.A.,
Belgium) in tetrahydrofuran (THF, 200 mL) was treated at room temperature with ethylmagnesium
bromide (2.5 M, 80 mL, 200 mmol). The reaction mixture was stirred for 5 h, partitioned between ethyl
acetate and IN-HCI. The organic layer was separated, dried (MgSOy) and concentrated in vacuo to

afford 2-hydroxy-2-phenylbutanoic acid. A solution of 2-hydroxy-2-phenylbutanoic acid (100 mg, 0.55
-61 -



10

15

nmol ) and dii sopropyl ethylam ne (188 uL, 1.11 mmol) in
N, N-di net hyl formam de (2 nlL) was treated at room
WO eovpa@Erure Wth PCT/US2005/019554
benzotri azol - 1-yl oxytri pyrrolidi nophosphoni um
hexaf | uor ophosphate (PyBop, 290 ng, 0.55 nmmol). After
15 mn,
(3-fluoro-5-(trifluoronethyl)phenyl)nethanam ne (107

mmolYBad cﬁ1s§§ lz)nnﬁ@ﬁ8§dﬁ edi1 ﬂ;ﬁ@l) ﬁ@ﬁ@ﬁdlﬁ&hﬂffé&hﬂﬁﬁe\(@ﬂ) was treated at
stirre ,. partitioned between | or onet hane

room fgmperatyse mz R%{@iﬂanq% d-vieryebygoldigaphosphenivia AendHerraphesphaie (PyBop,
290 nY; .35 kreno)AVWEHer Y\."}iﬁnnV\@ﬁﬂlﬁﬂo—W(&ﬂlu@roﬁkkh‘]ﬂ%heny-ﬁhﬁethaﬂﬂtﬁ%@ ¥f07 mg, 0.55

renoved filtering thro lastic fri
mm015rhés %ﬂdég i Tpaghien e 8@%%5%9?‘@& b R“&%‘&% Eetwselwl%orpw@thane and
0.5N- Naoﬁmmh e E(}débﬁéfl@/epﬁvai BRI a@l@ tﬁéﬁ'blréhﬁlc\&@fér w&f@{smﬂwm@ gﬂ-ﬂa The
cnira | ve he desire

t hgl égﬁ @ r aI Pak to
aqueObIF cioyas (@11(1/5: as tic 13§8T @‘gamci]piyemws E‘@@grated n vacuo
to glVM‘ﬂE radebelmik turl of. tﬁ@arﬁﬂe Wthh was resolved using the chiral column (ClralPak AD) to

give the ds:s 7@_§§JC§(%§3,%%W% éz d, %_'%1\]16?} i-_)IHZ 7(5&07 I§4'Hz JCDC13) 07.59 (d,

1 H, S= 0.5HE),,7.51.(h1 1 657,424 dH) H, A=52 KO X372t HH,IJ =7.35128,7.36.4 1 H,J = 7.0

s, g, 1 T} 1o B A g B8 B Bl by 236 am 1

H), 2exmmlm)toed(thTﬂbWeHz)V\ere synt hesi zed as shown in

Schene The, afi ortion o und of Exanp
S T L P S RS, S Sl
Scherad 3., ThEetid@beidh ofithk esrhpoud® 8BExatiple 54 8133 prépﬂréddi&&&ann method

(Neglﬁ% ég narF fe? %tqiro?z&e&?dg%% 188%%%19\5 cbb d r 0| %1|01? (E?t&flgBr) and the

hydrosmsuﬁﬁlaeeerl\gﬁmﬁnlaqtmt)ﬁ).( M1l or M+1l- H20) 0 0 HF (2R
or 2S)-N-(2-fluoro-5 2-1 N CF3
(trifluoronethyl)benzyl)-2- 338.1167 hyd

Tablerbxy 2- phenyl but anam de (2R or 28) N-(2-fluoro-5 2-2
N—e+3 \Llifluul unctn_yl)beﬂzyl\ 2 3890841
Exchl or ophegyhotarge N dr dx but anw t?‘{\l 6-0 (2R 1S
2S) 1 N- ((2- quoro 5 2-13 N net hyl pyrl i n-3-yl ) et If-rg-
363 1\.)18 ||yU| XY 2 hcnyl bttanam-de N (2 af +1-H,0
25) }pﬁr@\yl N- ({((2r bo2$H s @ fudbo-pet h 1 rijdi n-3
2-1
(trlﬂuoromethyl)benzyl)—Z— 338.1167

hydroxy-2-phenylbutanamide

(2R or 25)-N-(2-fluoro-5-

2.2 C.\éo)'zrﬁmm (trifluoromethyl)benzyl)-2-(3- .389.08 11
o]

chlorophenyl)-2-

hydroxybutanamide

methylpyridin-3-yl)methyl)-2-

o)k 5(“}\ (2R or 28)-N~((2-fluoro-5-
2-3 NN ‘.. 303.1518
(0]

hydroxy-2-phenylbutanamide

N (2R or 25)-2-cyclopropyl-N-((2-
2-4 :”°><* H:QJ\ fluoro-5-methylpyridin-3- 315.1521
O

yDmethyl)-2-hydroxy-2-

phenylacetamide
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2-4 NI Y PY 315.1521 - O yl)nethyl)-2-hydroxy-2 hen
| acet ami de -62 WD 2005/ 120477 PCT/ US2005/ 019554 Ho H
WO 20502R7Dr 2S)-N-((5-ethyl -2 2-5 N PCT/US2005/019554
fluoropyridin-3-yl)nmethyl)-2- 317. 1680
hydr oxy- 2- phenyl but anam de EXAMPLE 3-1 Conpound 3-1
was synthesized in accord with the general procedure
outlined in Schene 6 below 5 Scheme 6 0 1) KCN Ri
RZ ?) EtOH _HISOF 3) [Resoluiion 6-a O R 2 OEf NaOH VO
R 2| CHo }BmTHE 2R o2 P Grethy]-20 OBt R 6-d RL
2B-e| (DY RL>TMRZ O Ak LML Qe O C HO!RESHO
R2 H 4\ * OH+ 2N~ Py%olg N~ R if]/ OR i
| Olg-e 6-f B-g R1 o Pdroxy-2phenydutanamydey) @1 6

T

cycloal kyl R2 = CF3 or C2F5 R3 = substituted phenyl,
substituted 3-pyridyl EXAMPLE 3-1
(2R)-3,3,3-trifluoro-N-f(2-TlTuoro-5-nethyl pyridin-3-

1) met h CPmpeEsdE-bransyidedrsdrinpican with thy genﬁraﬁprocedure outlined in Scheme

6 below.
5
Scheme 6
o .
1) KCN
=
R1—<J)k Re 2) EtOH, H,S0,
A 3) Resolution
6o HO. Ra NaOH HO, Re
woa S oK, OH
H,0, rt
e f o I A2 S /0
R1___©/ + Rz/U\”/OEt : Ry 6-d R e
0 2) resolution
6-b 6-c
HO_ Re HO_ Rz H
R g AN * OH + H2N\/R3 —»-PyBop 1 N * N\/R3
T o Ri—— _ 0
6-e 6-f 6-g
Ry =H, F, Cl, C,_4 alkyl, C4_5 cycloalkyl
R2=CF3OFCZF5
Rs = substituted phenyl, substituted 3-pyridyl
(2R)-3.3,3-trifluoro-N-[(2-fluoro-5-methylpyridin-3-yl)methyl]-2-hydroxy-2-phenylpropanamide (3-1)
CFs PN
HO, = 3H =z l
X N
X" CHs
0]
10 3-1
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20

25

HOCF3 HCH3 nA!5~~ NO 3-1 1 -63 WO 2005/120477
PCT/ US2005/ 019554 A sol uti on of

W@ 2RpAN437 3-tri fl uoro- 2- hydr oxy- 2- phenyl pr opanPCT/USZD0E019554
(6-e with R=CF3 and R = H, 105 ng, 0.48 mml), the
amne (2-e, 67 ng, 0.48 mmvol) and
di i sopropyl ethylamne (415 uL, 2.4 mmol) in
N, N-di net hyl formanmi de (1 nL) was treated at room

t enper 3 1o df (R ASZNE e ol- hy'droxy-Z ﬁ)henylpro anoic a01d (6-e with R = CF;
tr|pyrrolldlnophosphonlun1 exafl uoro

and R} Pﬁz% B /lek5 Fmoly, thesarpinb(2ye, S AMEC) 44 BmRD apsﬁ@lsspnoeaetmwne @415,

24 mﬂibP} hmvw d’iﬁl&thﬁl%ﬁﬂaﬁﬁdéréﬁﬂm? %y\@&edeat fin t@rﬁ}%rﬁﬁfé \m%enzomazol 1-
N-NaOH T ﬁeous | ayer was renmpved and t

yloxyswg%ﬂrdenqpasﬁabowoag RS prePRFRbAte O gherHET maﬁé@guréb ufter 14 b, the

reactlbrﬁﬁﬁﬁ(furé!\@§s ﬁa@tﬁfmﬁ@tﬂb@\)ﬁeefrllemyﬁideﬁﬁ: AnBOSHNANAGH. PheARhidus layer was removed
he or gan ayer Was evaporated in vacuo to

and thﬁ Iogg@mp eHKS vyaébedp\y H@é I}e aquesus L RIS removed by filtering through a
plastiGAB. TREQ kit MR wabORpdited zm@lo?»&) g% t&‘?deé@eﬂ prédul«t%) @3- ; JPRMS (M-+H)

= 343(;3%9721%%{]&)1“5(@\/1]({2%01@@7 Y (pﬁ 1 }g) 1@3 @a 21@ p43 gm 3 8,739, 1H,J=
7.8 HAz9.67 @r,A61) 8.72 &nH) H), aagppun] 73-631 HQ)ZE% &, 383 clanBound 3-3 [(2R)-3,3,3-

tnﬂuo;a}]é& g]ﬁwtﬁ:ﬂg A u%y]g)@]zy&&l fyhlfuog% gg)g\tepy&yg;agémdg]a% prepared by the

same fHOQARYD-Eludrd-F ﬂnﬂﬁﬁr@méﬂlﬂbblfzkz]dﬁﬁlﬁmfs Wch&ééﬁzﬁf&ﬁ mliﬁg\e\é‘ﬁﬁ HRMS

M+ %ﬁ%@%&dl @g%%?&%j %D(St% (1115%) 7.9 @511(1)3,7@(%3}1) 739 (m,

5 H), #4®&lq( 1H).3 FD 7.39 (m 5 H, 4.40 (dg, 2 H). The
car boxylic moi_et | ough 3-10
" Tabl e élj ﬂ% B4t 8{91#1?%%3613&1%1%@3 Shbint aib}? %E%%H@Pmd from 6-
a as sﬁO\ny uas&feﬁmm nyetaimslwﬁ Megde (Mokher, 3., S.€¢r dl, J, Ode. Beh 1969 34, 2543).
1969, .34,. 2 esol ution of the. enanti omer

Resol{38 6 1 GRS SR e S A CBHCHAH ik s ChiralPack AD (360 nm,
95% Héharrea K(PE% Idiefiyldndfe) afid's% MESH/BEXAED)] (Hoteddof the fractional crystallization of

e o & oA ﬁeﬁlﬁ? S 405 OHOBEE élﬁéul)a@?fﬁ%?%?ga&rtf@awpr%-hydroxy 2

phenyIpi’@ahdldi edid(64¢ &vith Rye- MhAsORYUE €Ro0Nds @teidink @t ®fR (measured [D]D +24.8, ¢

o0, WL AL oIS RO BESTLS S 1004

5, 147eyrgag dbsetlitd é\dngdrﬂdolﬁosfhreso%d 8,34.4, A@éBﬁrhﬂdotd :lenﬁtrwyez -piehydbutanoic acid
+29. 8, . 0. ar pl ess, ..B. et al,_, .
nas kit i CRSTT TG 7 T BURon catdiony 4 pefbionsdy} phebos (- witn R,

= H areidtif= GiFs)atab©twoofeaksess 08 W@Il1 minutes, respectively. The acid (6-e with R1 Hand R,

- e gt BB R0 MG BB, 85! e

biochepaiadl adsaye fwas thaeofiibndeadddpeslo@Thy 2] ana[ g +4a; 0.V MO, =
H and R2 C2F5) gave two peaks at 18 and 21 m nutes,
respectively. The acid (6-e with R = Hand R2 =
C2F5) that afforded the BBCAMPEE gdapl ed conpound (for

exanpl int

b1 oche FPERPH 32127 b SiAliesizs inikeCuh iy Bt proetus outined n
Schemg®. mn, [~]D +4.4, c 0.1, MeOH). EXAMPLE 3 12 Conpound

3-12 was al so synthesized in accord with the genera

procedure outlined in

-64 -
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Schene 6. -64 WO 2005/ 120477 PCT/ US2005/ 019554 (2R or

2S)-2-(4-chl oro-3-fl uorophenyl)-3,3,3-trifluoro-12-flu
w@e@s8204rTi f 1 uor omet hyl ) benzyl1-2 h PCT/US2005/019554

dr oxypropanam de(3-12) F HOCFS HNCF3 C I / OF

3-12 To a stirred solution of the pyruvate (6-c with R

= CF3, 4 g, 23.5 mol) in 5 tetrahydrofuran (100 nL)

was added at -78 C a solution of the Grignard reagent

2R ok B5)0

mol ). A , the )

hydro angypid re was stirred overnight, quenched with
IN-HC1, partitioned between di ek t her, washed with
brine, dried (I\/gSO4) ahio 5319{ in vacuo.
Chr omat ogr aphy (Si Q2 Q% ace

Akt \A(z,:ln hexanes)
afforded 4.5 g of t ‘ , d ester ih was
subsequent |y resol ged -d, “Chi r acel AD, 10 cm
5% (Et O/ MeOH, 10 1:1) ¢/ hexagtﬁ (with 1%

di et hyl am ne) hydrol yzed (6-e, KOH, aqueous ethanol)
and coU9l st sqlufeon of fheparuyase - - WitBRECEHREE3 (Metepl) in

tetrahﬂcﬁ&u%‘& 0 IELSJ\%% aﬁéé&%t Mg‘? %@%ﬁ?f hﬁ%ghg&}_'z ;“@agé‘/n 5‘@71) szthﬁ 4-Chloro-

3-fluogp, 1M 24 rr@d Ro-y | mn@p% zixft(:tblgh,, the da)lce hatl yag igmogedHT heJreacti®n Gixture was

stlrred;?]v)em b %g:gedo\ﬁ%rt]ﬂ&%N-‘i{CI g%:tgloli%fl)baeﬁge%n E%%Nyrn Tab[sﬂeﬁ’wn%'bllﬁe dried

(MgSBf)@p%?@aelﬁr@teé bvdee- Chsapogeaphy (SiQp RATrety] foeltedp hexapeskatforded 4.5

gof tl%td%ﬂreﬁ’est@r \ﬁhlcﬂ was s'ﬁ'géélqﬁﬂtlﬁ?e%leed %@hl—lb% AéD,ﬂ'lO/ JnNgg ('E*POIE/MeOH

1:1)/ p@(@@s@ éyvgh Q%Mlqﬂylarﬂne)p hyqlro]{yzqg (15 @Hg aquequs-ethanoljrandgioupled to the
amine® ple A1EYHRMSIOA IHLCARRHY I NMR (500 MHz, CDCl5) [17.57 (m, 1 H), 7.50 —
7.44 (m, 3 H), 7.40 (d, 1 H, J = 8.6 Hz), 7.17 (t, 1 H, J = 9.0 Hz), 6.67 (bs, 1 H), 4.60 (d, 2 H, J = 5.8
Hz), 4.58 (d, 1 H, J = 2.0 Hz).

EXAMPLES 3-13, 3-14 and 3-15
Compounds 3-13, 3-14 and 3-15 in Table 3 were prepared as shown in Scheme 7.

Scheme 7
Rs

HoN R, H,oN X R, PyBop, DMF

7-a 7-b
R3 RS
E F
HO :BZ H //| Step C, Zn(CN)2 HO. :82 H //I
e NS, Pd(dba) QN N SR,
1y _ 0] T S O
7-c 7-d

Ry =H, F, Cl, Cy.5 alkyl, Cy.5 cycloalkyl
Ro = CF3, CoFg

Rg = Br, CN
’ R4 = CF3, Et
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R2 = CF3, C2F5 R3 = Br, CN R4 = CF3, Et -65 WO
2005/ 120477 PCT/ US2005/ 019554 Step A: Br F F Br H2N
wo ge3/12@ak Et 7-e 7-f To a suspensi on of PCT/US2005/019554
2-fluoro-5-trifluoronethyl benzyl am ne (0.2g, 1.0mmol)
and 1,3 5 di brono-5, 5-di net hyl hydant oi n (0. 15g,
0.5mmol ) in 3nL anhydrous CH2Cl2 was added triflic
acid (0.4g, 2.9nmol). The reaction m xture was
shielded fromlight and stirred at room tenperature
for overnight. 10nL water was added. The organic
Step Agyer was separated. The water |ayer was basified by
K2C03 and concentmated to yield a solid which was
extracted by ether | The conbi ned egher | ayer was
concentrated to rd the desired ¥fopguct (7-e,
LC M5 f ound:HaRZ3 oL was prgpar ed W a t he sane
protocol; 10 LC/ Ms: 232703. Std: Br F Br “"HOCF3 HF /
HO!PF3 HI \ N Et7e\ N\ | CF3 / O /70 3-13 7-g 15 A
rot oc descr j.be r . L on .of. 3- m
e or T SERLOER - Rlorb SRR GBRLRhAR B gs, 108HOD ana 1.3
5  dibrome$getimethphydagteR (0465 @507 3) @S2l dnbydr@es I3L,6hdvad 8dde triflic acid (0.4g,

2.9m1£1(9£t %He%lz{cti@ @tﬂ% widinfe1dea Pm lﬁ?gﬂd ofirba 4t 520 &ﬁ‘n%eﬂﬁ'tu’r)’e 3 overnight.
10mL water was added. The organic layer was separated. The water layer was basified by K,CO5; and
concentrated to yield a solid which was extracted by ether. The combined ether layer was concentrated
to afford the desired product (7-e, LC/MS found: 273.9); 7-f was prepared with the same protocol;

10 LC/MS: 232.03.

Step B:
F § CFap | Br
N Et
0]
3-13 7-9
15 A protocol described for the preparation of 3-1, from 7-e or 7-f, was used to prepare 3-13

and 7-g, respectively (MS found: 473.9924 for 3-13 and 434.0 for 7-g).

Step C:

20
A mixture of 3-13 (0.2g, 0.4mmol), Zn(CN), (0.1g, 0.8mmol), Zn(0.003g, 0.04mmol),
Pdy(dba); (0.02g, 0.02mmol) and dppf (0.02g, 0.04mmol) in 3mL DMF was bubbled N, for Smins. The

mixture was heated in a microwave reactor at 150 °C for 30mins. The mixture was filtered and loaded to
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3-14 3-15 20 A m xture of 3-13 (0.2g, 0.4mmmol),
Zn(CN)2 (0.1g, 0.8mmol), Zn(0.003g, 0.04mmuol),

weddsdayB (0.02g, 0.02mmol) and dppf (0.02g, PCODUMWOHYP19554
in 3nL DVF was bubbled N2 for 5mns. The m xture was
heated in a m crowave reactor at 150 C for 30m ns. The
m xture was filtered and | oaded to -66 WO 2005/ 120477
PCT/ US2005/ 019554 G I sonTM reverse phase

Gilso®MoveRde @B AR R B2k gﬁ%ﬂ? BBYUORE Stk &/‘éleZOn'EMd"a‘ﬁord ﬂ’le desired product
product  3-14 (M5 found: 421.

rd. t desire 80) ;

3-14 @Hléu%égﬁwﬁéée%ﬁ W prapared bidhe s Bgthed w7 gﬂ@%@und 381.1216).

found: GldpolrdsG Ta@!&fﬁ/@ﬁé atell ad 2okva ni%saﬂ%@ﬁgs S RE6EH 3-12) or

in Scheme 6 (3-1 through 3-12) or chene

SChe“eeﬂéal Yeiy#rl®: 15) . 5 Table 3 (LC/MS) or Ex.

Structure Nonenclature (HRVS) (M1 or Mtl H20) CF3 F

el;{(ZR)-:%, 3,3-trifluoro-N[(2-fluoro-5 3-1 HO H zI,
Tablegy3 1059 11 ), cH3 nethyl pyridin-3-yl)methyl]-2 O
ydroxy-2 phenyl propangm de CzFS F N ([ZRor (LC/MS) or

28) flugro-N 3- * | cH3 HRMS
%I udr o- 5 rre?‘ﬁy pyrildi n- 3- ﬁggl%ﬂ%,tgre 0 M(+1 orM)+1—
yI ) met hyll ] - 2- hydr oxy- 24 phenyl but anam de HO CF3 F1,0)

2R)-3, 3, 3-trifluoro-N{(2-fTuoro-53-3 NV VvV Ch3
tr|fluoromet It;erj;yl) %ZBY%?tIYﬂuorgjg[&St%uorog phenyl

@am de HeE
(2R 3.3 343.1059

O O (ttfylnyoidin-Byl ety IN-Et

et hyl ber(z 9 hydr oxy{ 25ar3622 BRE1prd}entiad © arani de
HO CF3 H ~
(2R or 25)-3,3,4,4.,4-pentafluoro-N-
CZFS F /N - »
3.2 HO, / B o, [(2-fluoro-5-methylpyridin-3- 393.1035
0 yDmethyl]-2-hydroxy-2-
phenylbutanamide
HQ,CFs HL\@\ (2R)-3,3,3-trifluoro-N-(2-fluoro-5-
- N
33 I CFs | trifluoromethylbenzyl)-2-hydroxy- 396.0825
2-phenylpropanamide
HQ,CFs Hi@ (2R)-3,3,3-trifluoro-N-(2-fluoro-5-
- N
3-4 m Et | ethylbenzyl)-2-hydroxy-2- 362.0562
. phenylpropanamide
HOETe HJ@ (2R)-3,3 3-trifluoro-N-(2-fluoro-5-
- Br
3-5 m bromobenzyl)-2-hydroxy-2- 406.0060
phenylpropanamide
HO, CF3 HFK)\ (2R)-3,3,3-trifluoro-N-(2-fluoro-3-
- 362.0562

chlorobenzyl)-2-hydroxy-2-

3-6 N
o}
phenylpropanamide

F
HOSFs n& (2R)-3,3,3-trifluoro-N-(2-fluoro-5-
37 ©)\'( trifluoromethylbenzyl)-2-hydroxy- 418.0 (LC/MS)

2-phenylpropanamide
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N |

(2R)-3,3,3-trifluoro-N-(2-fluoro-5 3-5 -
406. 0060
w@b@agt@ropanam de HO CF3 H F

o0 bronobenzyl

Br
) - 2- hydr oxy- 2-

(2R)-3,3,3-trifluoro-N-(2-fluoro-5 3-6 N a

chl orobenzyl )-2-h drox -2- 362. 0562

PCT/US2005/019554

oYYhen1lro

anamde HO CF3 HH (2R)-3,3,3-trifluoro-N(2-fluoro-5
3-7 DO, ;;~ o trifluoronethyl benzyl)-2-hydroxy- 418.0
(LC M) 2 phenyl propanam de -67 WD 2005/120477

S) - 3, 3,

NT—(2Ror
r @R N 293-338,4:4,Opentafluoro-N-

Compound 4-1 in Table 4 was prepared in accordance with Scheme 8.

-68 -

2- B48uor cylcl oprop b(g_ INEYS éé) }Eﬂ’ % ) 418.1238
nydr oxy-2- enoyl but anani gﬁ% I—%gyéﬁ) % %‘% )02r
PS) - 3, 3,14, 4, 4- pent af | ugrhydigxp-2phenylbutanamide.
2-fl uorjo- ﬁiotdr,&flru ongt hyl benzyl)- 446.0796 c{J)YJQ
P- hydr oxly j‘\ma(m'e d£25)-363,4,4,4-pentafluoro-N-
2R3-93, 3 | 'Goro- W4(.2,.3, 5- Hﬁ ~Fs H % 10, X/ N \446.0796
rifluorlo nz;ﬂ) 2- hy#fir|o Sﬂ%lﬁro%%l UGBSy RERYY- | o
anam de |DO--V (2R or ZC)LIZsLd(o&depIBnﬂblﬁanahifdeCFS H 3-11
N—t |Upucuy|)-8,3, trdere rq 386313 10
f | uor o- 5- (tHrOIC; I LF¢ Pt h)(BEbfﬁB}Z-yﬂlﬂuoz?e -N-(2,3,5-
hy d-Bkypr opana F (tﬁﬁlo%beﬁg)l)-zz-h}(ﬁm&tﬂ-or 0-3- 364.7592
phenylpropanamide
. (2R or 25)-2-(4-chloro-3-
CF,
11 $ HJ@W fluorophenyl)-3,3,3-trifluoro--[2- 386.1138
F °© fluoro-5-(trifluoromethyl)benzyl]-2-
hydroxypropanamide
Q CFs H\J@\ (2R or 25)-2-(4-chloro-3-
3.12 o m ? | fluorophenyl)-3,3,3-trifluoro-[2- 448.0340
F fluoro-5-(trifluoromethyl)benzyl]-2-
hydroxypropanamide
Jij\ (2R)-3,3,3-trifluoro-N-(2-fluoro-3-
HQ CF3 H
3-13 ©)\n/ bromo-5-trifluoromethylbenzyl)-2- 473.9924
hydroxy-2-phenylpropanamide
TN
o oFs L F (2R)-3,3,3-trifluoro-N-(2-fluoro-3-
3-14 S . 421.0780
N CF, | cyano-5-trifluoromethylbenzyl)-2- '
© hydroxy-2-phenylpropanamide
HO CF3 " (2R)-3,3,3-trifluoro-N-(2-fluoro-4-
3-15 W cyano-5-ethylbenzyl)-2-hydroxy-2- 3811216
phenylpropanamide
EXAMPLE 4-1




5

10

15

HC cF3 N\ ' 3-12 ~~ o cF3
fluorophenyl)-3,3,3-trifluoro-[2- 448.0340 F .

w0 bawonzo437 (trifl uoromet hyl ) benzyl ]-2- hdrox rorP@mEsi0d&019554
Br HO CFs H ~6¢F3 (2R)-3,3,3-trifluoro-N(2-fluoro-3-
1-1 3-13N ZZZL|I brono-5-trifl uoronethyl benzyl) - 2-
473. 9924 hydr oxy- 2- phenyl propanam de :)::~CF3
(2R)-3,3,3-trifluoro-N-(2-fluoro-3 3-14 HO cF3 H
421.0780 N cyano-5-trifl usdenRighyl benzyl)-2 h drox
-2-hen 1 r nam de HO PF3 H\// CN

(2R)-3,3,3trifluoro-N(2-fluoro-4- 3-15 N Et EcOH
cYano»5- et hYbhenz Y1), 2- hydr oxOy- 39981, 1216 i,
ppeny| Py opgnan de EXA 24-1 und 4- 17 abt &~4
wa$ Qarepared in accordance with Scheme 851_57 8

2005/ 120477 PCT/ US2005/ 019554 Scheme 8 OH T H
OH + H2N®R2 NR2 RL O8WF RL O 8-a 8-b 8-c R3 @k 0
N, R4 HCD, CHC2 O

Ra
0 N<
OH Y R4
H CDI, CH.Cly; 0O
: NS N\/F{2 — H
i

= 0]

8-¢c 8-d

Ry =H, F, Cl, Cy alkyl, Cy. cycloalkyl
Ry = substituted phenyl, substituted 3-pyridyl
Rs, R4 = independently H, C4.5 alkyl or form 5 or 6-membered ring together

(2R or 2.5)-3-{[2-fluoro-5-(trifluoromethyl)benzyl] amino }-3-0x0-2-phenylpropyl dimethylcarbamate (4-

D
OH F OY
',3,;@\ O F
T 0
o)
| 4

8-e 1

|
N\

A solution of tropic acid (8-a with R; = H, 1.00 g, 6.02 mmol) and (3-fluoro-5-
(trifluoromethyl)phenyl)methanamine (1.28 g, 6.62 mmol) in N,N-dimethylformamide (10 mL) was
treated at room temperature with 1-hydroxy-7-azabenzotriazole (HOALt, 0.98 g, 7.22 mmol) and 1-(3-
Dimethylaminopropyl)3-ethylcarbodiimide HC1 (EDC, 1.38 g, 7.22 mmol). After 14 h, the reaction
mixture was partitioned between dichloromethane and 0.5N-NaOH. The organic layer was dried with
sodium sulfate, filtered and concentrated in vacuo. Chromatography (SiO,, 0-80% ethyl acetate in
hexanes) afforded 1.7 g of the desired alcohol which was subsequently resolved [Chiracel AD, 10 cm,
15% isopropanol / hexanes (with 1% diethylamine)], to give alcohol 8-e. A solution of alcohol (8-e, 53
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i NNR2 R1 ' / 0 RBR4NH 1\11--/132 Rl / O8-c 8-d Rl
=H F, d, CL6 alkyl, C1L 6 cycloalkyl R2 =

wa@ast2aot ed phenyl, substituted 3-pyridyl R3,PEHUS2005/019554
i ndependently H, C1_6 alkyl or form5 or 6-nenbered
ring together (2R or 2S5)-3-{
[2-fluoro-5-(trifluoronethyl)benzyl]
am nol - 3- oxo- 2- phen | propyl dinethyl carbamate (4 5 OH

mg, OF4@BNiol) and DMAP QANSZ 1MW 5 3nhbl) &2 dhBrorBetund ( lmP) $& tilaie@Rt room

ol 5 e S s P g

0.438 gymeB, B infTHIF) whsndibd\-Alkerat hythé fbﬁétﬂiﬁlndﬁu{el&hs PhokitiORR bethilen

dlchlo&&ﬁé?%a g al?c{ nglg %&1‘; %‘? :o?gtggirs ﬁaé/er( Wled @/ltb godéum sulfase, ﬁﬁ@'pc)l and
concemm:edun (v@cua Cebinytb@aphyaSiCa Y8098 ey ki@ ibRethidd) ﬁﬁ)ﬂr@ the desired

ol &y bodfin L4780 ol S0 Boch D580 845 o170

7.26 (@, SR, NalOH, 1H;q=c9@ma) 6.0l gyet Hyyass1di| B8, v $2Mm, 300 44D (dd, 1 1, J =

110, QYRR b R (R 3 e LB LR et SBe T nexanes)

af f or dedlditiofally, afnpoiwels déBﬂhfcﬁigh alodoimatle Mbtéfpréﬁﬁﬁzd b simple

e ra
modlfrlust'%%%q lth%ﬁ)tr(%tgc/oi dégcnéecg aboye for t @eallzlé)g ﬁg,rp%cwgﬁ g-;I] and frbSc@pxg% 8. Simple
mOdlﬁﬁﬁtmhmlu@S the uge Fdifteréno acidd, difecsmhioinzy] 8r pyridd3] am®8s Mamide formation

and dlg‘%%%/ 21‘%:9:3 Yn thg %ﬂﬁ%{gg Dil on. 51%18 agﬁlugi%&l%f ﬁ gfﬁ%pl)(ag_ar?ﬂjrom ethyl

phenylagatoacetaig by @jeda@thn o0otin sodllemmercﬂiydﬂde awd hydlrolysis of the ester and the acid used

for 4- msgﬁ’ﬂ)\é} ﬁ'bp g‘g}"ﬁv@oﬂpghéf@ nq}osgac"w”ig@égoﬁﬁ\g emﬁ @r?lﬁt. %ﬁég’ 5, 603, followed

byﬂwhﬂ@ﬂhdﬁédhe¢mder 14 h, the reaction mxture was
partitioned between d|chloronethane and 0. 5N- NaCH.
The organic |ayer was dried with sodium sul fate,

Tabledj | t ered and 5 concentrated in vacuo. Chromatography

(bIUA p-80% ethyt——acetate—in ucxanes) afferded—the
%red product 4-1; LRVB (MrH) = 413.1491; 1H /MS)OI‘
usfurg7 51/ (m 1 Hyomenclagreyy 1 H) M
(m 5 H, 711(t 1H J =90 H), 601 (br, iMfil)}{g +1-
761 ¢ T—H) A 52— 2H—4 A2 (tddi—F+H—3 20)
11.0, 6 (2£0H¥S) 2{[Z28lup®;5-3 H), 2| 70 (s,
3y 2 Ao QRaLh IRQLpsls #-2
thrdhgh were pre é%%égﬁ &PQ 413.149
0x0-2-phenylpropyl 1491
dimethylcarbamate
OY'D (2R or 28)-3-{ [2-fluoro-5-
4-2 0 “:\Q\ (trifluoromethyl)benzyl]amino }-3-
! CF3 | 0Xx0-2-phenylpropyl pyrrolidine-1- 439.1641
carboxylate
o)
Y (2R or 28)-3-{[(2-fluoro-5-
0 RN
4-3 N /\| methylpyridin-3-yl)methyl]amino}-
"l Cfis 3-oxo-2-phenylpropyl pyrrolidine-1- 386.2
carboxylate
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10 nodification of the protocols described above for

synt hesi zi ng conpound 4-1 and in Scheme 8. Sinple
woreasfiz@at i on i ncl udes the use of different acPCEUS2005/019554

different benzyl or pyridinyl amnes for am de

formation and different am nes in the carbarmate

formation. The acid used for 4-5 was prepared from

et hyl phenyl acet oacetate by reduction with sodi um

bor ohydr|i de ql hydrolyisis of the ester and tnhg acid
ised for was Erepar(é@Ob%fS')é’ -k@eflworev®t hod dijscl osed
n Ygng, YR in -3 AR Rethfhanfl
f ol 'omdﬁ%\m;jyacrol@vsﬁg in- ?ﬁﬁe }ﬁ (rjn@ﬁ bl e 4360.1
LC/ VB) ER StructLr@Wwalapmle (HRI\/S) (M1 or
V1 H20)] O Y N - (2R crdugﬁylé?mﬁan{a&fluoro 541 OHF
trftuougronethy)ybenrzyhiamneo—F—3—o—N<€F3
pXx0- 2- phenyl pr | 413.|B4Q2flugkorPet h | car bamat e (Oz~, ND
2R or 2S)-3¥M2-f 1 uor 4= g}& 1 L
(trifl udro K&/w 2yl[] Qm%“ fofnethybldirllaming) -
oxo- 2- pHe Xr_[’r@llelﬂd’ll A®X0-2- 439. 1641 ~~ |0 453.1804
car box | N (2R or %ﬁaﬁygﬁ({py[l{ygmfl&lh@{o 5- O|F N 4-3
Hj mstrylpyrldlnByI) )2/ am no} CH3
5366 2 I“’"“" !pr prl p\ Par p y t%g_l - QQG 2 f‘Flrl"ﬂ)(yl at e
-70 WD 2005/ 12 7 PCT USZ@ﬁﬁaSr8$9554 o N~ 2Ror2,5)-3
Y ( -{ [|(2- fCP ‘?i
met gl pyr i di mst h)(/tlr vroPRRyRsenzylomine}-260 11 o3
ON g- 0X (f?éﬂ/ hydroxy-3-oxo-2- 455.2

phenylpropylpyrrohdme—l-

carboxylate

EXAMPLE 5

Pharmaceutical Composition
As a specific embodiment of this invention, 100 mg of (2R or 25)-3-{[2~fluoro-5-

(trifluoromethyl)benzyl]amino }-3-oxo-2-phenylpropyl, is formulated with sufficient finely divided
lactose to provide a total amount of 580 to 590 mg to fill a size 0, hard gelatin capsule.

While the foregoing specification teaches the principles of the present invention, with
examples provided for the purpose of illustration, it is understood that the practice of the invention
encompasses all of the usual variations, adoptions, or modifications, as being within the scope of the |

following claims and their equivalents.

ASSAYS
In Vitro and In Vivo Assays for SARM Activity Identification of Compounds

The compounds exemplified in the present application exhibited activity in one or more

of the following assays.

Hydroxylapatite-based Radioligand Displacement Assay of Compound Affinity for Endogenously

Expressed AR
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di met hyl carbamate 3-{ [2-fluoro-5 ON O
(triflﬁoromethyl)benzyl]am' no }-1- OF 4-51 \ NI CF3
wWoreaols 20437 oxo- 2- 453. 1804 o phenyl propyl pyrr oPCTHUS0I019554

carboxlate O 3-{[2-fluoro-5- N

(trifluoromethyl)benzyl]amno }-2- 0 4-6 6~0 N1 CF3

hydr oxy- 3- oxo-2- 455.2 phenyl propyl pyrrolidine-1-

carboxl ate EXAMPLE 5 Pharmaceutical Conposition As a
Materigdaaci fi ¢ enbodi ment of this invention, 100 ng of (2R

o - - f ~R- .5
pinaiph BN THAME M BARHCT 1 MRBTA: 10% glseosohhany byrapgaptoctiancl, 10
mM SodivfngdYplybdatee VD h suf ficient finely gi Vi de? :“alclt ose
j . t.al . ampunt 0to,b Q fi a
0% 8 B! €O St Ao BRI e Rt Rl o1 G Ty m sichage 1 B T
Wash Stk #0 ot Tos pHEAc9snMClpr inNCEPT £ andf riMBGERAES ent

i ntion, with exanples provided for the purpose of
95%#7%? ustration, it is understood that the practice of

Meth)tlﬂn'endlonce[riﬂdmthyﬁﬁlﬂpmm$ﬁ$m§!NMf59?he usual bei ng

i at i | 15 i fications, as bei

Meth%@%%oﬁ%r{egﬁ?% gm gﬁpﬁq,%%s Vef%%%\ﬁ“?@ claims and their

Dihydesiestosetdas ISHTY3MY56, 713010\ INEN RBf4ssn Vivo Assays for
SARM Act i VI;t ?ent i fication of Conmpounds The

Hydmégiﬁ%ffg[{fét é?(‘é’néa Yeche Gag3P ¥ 7pr esent appl i cati on .

Molytexta HVblgbtliaatii (SighaiM1651¢ or nore 15 of the fol | owi ng

roxyl apatite-based Radioligand D spl acenent

MDAMB33 ¢eflc *Affinity for Endogenously Expressed
AR - 71 RVRII2605(GIRQA 183655 WBAR05/ 019554  Materi al s:

Bi ndi n oA O MM Tris-HC1, 1 nM EDTA, 10%
gl ycerWﬁﬁﬁbﬁ&%ﬁ\i‘ﬁ% ¥et hanol , 10

in 500 mL of complete media Final conc.

10 mL (1M Hepes) 20 mM

5 mL (200 mM L-glu) 4 mM

0.5 mL (10 mg/mL human insulin) 10 pg/mL
in 0.01 N HCI
Calbiochem#407694-S)

50 mL FBS (Sigma F2442) 10%

1 mL (10 mg/mL Gentamicin 20 pg /mL
Gibco#15710-072)

Cell Passaging
Cells (Hall R. E., et al., European Journal of Cancer, 30A: 484-490 (1994)) are rinsed

twice in PBS, phenol red-free Trypsin-EDTA is diluted in the same PBS 1:10. The cell layers are rinsed
with 1X Trypsin, extra Trypsin is poured out, and the cell layers are incubated at 37°C for ~ 2 min. The
flask is tapped and checked for signs of cell detachment. Once the cells begin to slide off the flask, the
complete media is added to kill the trypsin. The cells are counted at this point, then diluted to the
appropriate concentration and split into flasks or dishes for further culturing (Usually 1:3 to 1:6 dilution).
Preparation of MDA-MB-453 Cell Lysate

When the MDA cells are 70 to 85% confluent, they are detached as described above, and

collected by centrifuging at 1000 g for 10 minutes at 4°C. The cell pellet is washed twice with TEGM
(10 mM Tris-HCI, 1 mM EDTA, 10% glycerol, 1 mM beta-mercaptoethanol, 10 mM Sodium Molybdate,
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mM Sodi um Mol ybdate, pH 7.2) 50% HAP Slurry:

Cal bi ochem Hydroxyl apatite, Fast Flow, in 10 MM Tris,
w@kodan4zand 1 nM EDTA. 5 Wash Buffer: 40 raM ACT/852005/019554

pH7.5, 100 mMI1Cl, 1 nM EDTA and 1 nM EGTA. 95% Et OH

Met hyl tri enol one, [17a-nethyl-3H], (R1881*); NEN

NET590 Methyltrienol one (R1881), NEN NLPOO5 (dissolve

in 95% EtOH) Di hydr ot est ost erone (DHT)

pHT. '15.__)1 Metef i fﬁfllévg:a’éfgstnﬁ\@ C%%lgl% {%&EQ}J%? ﬂrpggﬁgfé?é}ék}gc@ﬁ%a{é&ﬁ of, ﬁf" é:ells/mL.

The C%ISFlggmswmsm frozpmin ligeidpgRogsa of etbanot/dry dcerhathi md trmmfnrred to -80°C

ﬁeeze;@ﬂgw(lg hfe@org-% Lg)iﬁé bﬁﬁ‘&gg’asgag %@Z&ﬁgﬁpleg e Icf f on 1ce—water to just

| utam ne 15 I n
thaw ( |Tmibe S3mpIes AR coptrifged 2012, mgl_to 0,000 giforr P owsat #tc The

superﬁapaibl s n#%{)ﬁ?g%sﬁ? %gllnt a y.m]? %@%&0( @T gf rrsa p %%{t‘ﬁ%ﬁé{)efmﬁ%und can be

prepayed@n Faplobf deeTEGM tpitfler. 20 gg / mL G bco#15710-072)  Cel |

i gk % 2@ Cel | gHaII R E., et al., European
Proce 1§r§§oar uq 1€ Com oung S 84- 490 (1994) ) ar e PI nsed
tw ce iln TPBB] byffee mxbrepa&ﬁil fdabe ifﬁty]}ibSdoﬂtaEiBil'gﬁask@ Iﬁikﬂutétleﬁrepared in the
10. The cell are rjns
rotowe i SRR s erpsppafey 1n§e‘186%ﬁ)e3§1 B8 HDRE P Fnal Cone.
in reaétﬁ)\‘l%rﬂ 12MEGM CHE AP QO@Ean;ﬁYeQ ZfO@ (?’0 )U%rbf Ek rre +4 iﬂ%]%felﬁO 3H-

t apped and checked for gns o et ac
R188% #eckcie?308 bé ik 2% 1 ITE@M]offhe t:dmpofmchls keriaflp diluted ey, éf searting final

@ 1S.added tq.kil)l t.r he cells
cone IS g8 PP o D RSl il . 75 B oo s
soluti@pip ks ind BLCEF106 P iahiden tcamuls oft Bulife#, BAD1:5 k@®k &illion.

di shes for further culturin ually 1:3 to 1:6
di | uti @AyL of #i -Bh%F1drace wldo%S miaslu@em pre [figs ameedthher
o6 M8 el B R ey 5o it st cus 0

rpm amgkintubated g 4‘1@ oaam@ﬁxo ooouIf aTSOEEﬁ-IHP muﬁgzss paépadd.and hile€ & the incubated
Jo . tmnc mﬁt O.mMM T 1
reacti W}E%LIJA ep 69 eé;[e 18<fu ati CB ’@H’b‘feée h%lﬁeﬁtlon jIgxture is
vortexad/ivBedmormidisbugpahd (AP witik i%b&ﬂ%éébﬂ&ﬂ: The samples in 96-well format are
CEI'/ USZO%% §1955

then washed m was er using The FilterMate™ Universal Harvester plate washer (Packard). The
washing process transfers HAP pellet containing ligand-bound expressed receptor to Unifilter-96 GF/B
filter plate (Packard). The HAP pellet on the filter plate is incubated with 50 uL of MICROSCINT
(Packard) scintillint for 30 minutes before being counted on the TopCount microscintillation counter
(Packard). IC5(s are calculated using R1881 as a reference.

The compounds, Examples 1-1 through 1-19, and Examples 2-1 through 2-15, found in

Tables 1 and 2, were tested in the above assay and found to have an IC5() value of 1 micromolar or less.

Mammalian Two-Hybrid Assay for the Ligand-induced Interaction of N-Terminus and C-Terminus
Domains of the Androgen Receptor (Agonist Mode: VIRCON)

This assay assesses the ability of AR agonists to induce the interaction between the N-
terminal domain (NTD) and C-terminal domain (CTD) of rhAR that reflects the in vivo virilizing
potential mediated by activated androgen receptors. The interaction of NTD and CTD of rhAR is
quantified as ligand induced association between a Gal4DBD-thARCTD fusion protein and a VP16-
thARNTD fusion protein as a mammalian two-hybrid assay in CV-1 monkey kidney cells.

-73 -



10

15

20

25

30

pH 7.2). After the final wash, the cells are
resuspended in TEGM at a concentration of 107
w@edoss2waizz  The cell suspension is snap frozenPCTiUS2005/019554
liquid nitrogen or ethanol/dry ice bath and
transferred to -80C freezer on dry ice. Before
setting up the binding assay, the frozen sanples are
| eft on ice-water to just thaw (-1 hr). Then the

sanpl esThakdey BeEort ki sf@a6n, @V-12:15QR t@gﬁi?izgcpal{ta(}gurgecf, @kd Bbh plated at
0 set-U assa

SO i e R N e
next ncompg (a1 eelld abecotrristiered @dthipCBBA (Gh4DBDLAARRT BEVLOM EdRbtruct

P d [ tipl creening |.x TEGM
cxne GRS Rl s SRR 08 SR SE Bt gbgsgpmesed e
the SVHiOxtully proistepragd gFR (Gdl rekspdisivé Riciferidereponted Pfdmegg)aﬁn 2%

oI Bkt B sl ety v v

Briefly; ®NA Sinisargfess igQeBm, 6.090; yCBB2 &id o (briprR 122k 134 11 OPTIL-
i- 10 3H R1881 stock + 2300 gL éloo x 23)_IX TEGM. The

MEM (GIRCORBL) wixed with | PLUS Rpagerid (1-@ 1k, GIBCO-BRE) anid fepubiteskdt room

tempef@AAE (RTH Forll 5GHvh t@f&ﬁpm&%r&%ﬁﬁ@ék@&jm.i n 25 gL of
solution, for duplicate sanples, 75 pL of 4x1 gM

sol ut i &fF gagh 1ol &- 4oL OFECSAMINE Ryhgent(HBEOBRIO i7 @ildd into 4.6 L
OPTI-RIEMPH £ QEond il Lailld mixedd %Irrgg'}el dithde® 'EIP%%CI'I%IYIE\% I)E(ee]eaggn%. The pre-

trace and 25 gL conpoun ution ar
complexsg & efabovehagddhe diltad IFHOHBATAMBNE Beagstx (ghove)erepintined, mixed and
incubafl 5 1598 | ' Ly m xed, .spun briefly
incubeEth foiny GO BTkl e BB ey PP Sityo e rwen
OPTI-MEM, @hd 5085 HNA-Bpid congplexes preapduded e:h tvefld BB€lcdnldxBEare mixed into the

medioi g R ipey it Pl S P St P loping iR gH0 UL /i D-
MEM BAQI398 EhatcBal-hpbEHES ale WH &SR, f’éﬁ{;&e& ® iﬁg%yémc&%l@ %E‘AaPs %‘/‘Eéﬁrgg After 24

i ncubating reaction. The sanples I'n orna
hours, tHeaest vagiventisiare addadat lhef desited utndagiratida sl dve L WQ&M-SMJorty eight hours
e 20

Uni versal. Harvester pl sher (Packard). T
ater, e B i R ety e LT A st T Hh P the manufacturer’s
protocdli Fansks#0E Behdaxted @RS BERRILVy sbfhehttil hddiddalor 96 ufFeAdR of assay
Juti fl1| tlg)r Elbat e@égickarq .. The HAl fpel let on the filter
solutiopy 1 followed by asspsolutign & Piterigeupation fopfmmSIes Riroorn temrieesidy.
lumineSa@hewtib Hirdctly mea¥uredQvith 18¢e@6ndagk@hGorPei Ng counted on the
TopCou oscintillation counter_ (Packard). |C50s

t.mc
are c a‘gﬁtﬂ’l‘t&t"éﬁﬁﬁgpﬂﬁmﬁiﬁ§ilc‘é1§te%asrf€? Ementetativertoghe activity obtained
ith 3 BRNPBYNA Ty piEN BB BSledkr G vehti
“ilt t hr ough 2-y E_)LIS fo uﬁﬁlecij_hr\{ ¢ aﬁzdéég%gg%%g%o%%%dﬁl (%S %%Jegeétsﬁé%nmn
display; wpag REnoagist 254 Whyn driassayurith less a8 eagoni@B0tivieyl ati €0 wicromolar.

1 m cryameat, I@Enpbﬁﬁe?r JA, WE%E?{)J %@gngfﬁﬁgqgmilgoﬂaéﬁg‘ﬁcfﬁ%ﬁon function

t he Ligand-induced |Intera er n nus an

in the hamp pRrogsa recepipraliggad bipdipadomminimedjatns iRtee dpman cemgaricasion with the
NH(2)MpeRial dnREON). BN GheaS SAY 3RB9STSBS1005. 3‘%2%“%@9% IeIRggulation of

Andr agani sts to 1 nduce the interaction bét
—&@ggﬁﬁﬁﬂ%aﬂ%%&‘) ' &4 (NTD) and C-ternminal domain (CTD) of

AR t114 ask£fdsR6des thb BBy b VdsV@mipotids kFédhol tﬁa%c?ﬁhb@hom the
MMT\ﬂlﬁﬁgat ed by activated androgen receptors. The
MY e ROF PO R NP A MRS Evehs of humpnrdast cappgrentliling gt pasurally
expresses (8 AGMATNARICERE A8 hdadlirésARdRESNSIRMm AN Eﬂﬁﬁ%&a linked to
the LU YSi QN rotein and a VP16- rhARNTD fusion protein as a

€ FTHFL &R t wo- hybri d assay in CV-1 nmonkey ki dney
cells. -73 WD 2005/ 120477 PCT/ US2005/ 019554
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The day before transfection, CV-1 cells are

trypsini zed and counted, and then plated at 20, 000
w@edosszoaet | in 96-wel|l plates or |arger platesP¢BUS1088019554

up accordingly) in DVEM + 10% FCS. The next norning,

CV-1 cells are cotransfected with pCBB 1

(Gal4DBD-r hARLBD fusion construct expressed under the

SV40 early pronoter), pCBB2 (VP16 -rhAR NTD fusion

const r RO00e mm&éllmame ﬁlaﬁeh\ & SVHie, elamﬁbtt%@m&eﬁ&ﬂate in

3 I t P
Exponergﬂag Erq_v{ G%é LS Sclig\é%és %&a\ai ?e%?fée r eEg conrtaerggg 10%FBS, 4mM
L-glhithmineo2(ini\d PWESpI(IngkﬁMwmah Q&ﬁﬁﬂl&ﬁlﬂﬁﬂlgﬁlﬁ Igdilﬁmﬁéiﬂ dﬁlEubator conditions

are 37888%%2% &BN% Eg gratg ecﬁ?_x}:\;s gnerﬁl ggﬁlgﬁ%ﬂgegﬁ ﬁgllsa:ﬁrqrypswml and counted to
the nghﬁ:@@@nBBLﬁl t dﬁf@ﬁr Whnbiht oﬁklsﬁm@ﬁﬁ%ﬁ khen(gdntfy Il'ﬂ’){%d \%th ?13 Fugene/DNA

i ncubated at roomt enperat ure
cocktailsmeﬁaﬁd Pla of R her - Wilkeletpngll dreerelipreaciva Q00 Brrof emdiom + lipid/DNA

compléf hida ar@thén ﬁl%uﬂaleagt:%%%rmght%ﬁegt%tsfe&gn ﬁ%tﬁﬁbl'o)nmstg' 8f serum-free

Seco

diluted into 4.
ptlmﬁ;\nxlgtgg{leél r?%ggpﬁ and, Pﬁ)\{ﬁ | HFWE@@WEW‘N@OMW protéég for cocktail
setup Bf8Towted. W@hﬁelﬁﬁ&j gﬁ)}\l% ek ?Vagg }ati%qgag)&)Fbgill‘gA n%l? 56d Gand the incubation time is 20

LI POFECTAM eagent ove
minutgs g [RoEy teEpgrarre] Sixtden ta Zélshraaftqr tremsfdca oy elreadtells &e tr'afénai with test

compdﬁﬁ&’d ShBR t%lﬂt tﬁebﬁnaq 91\)I§O Df\v%thﬁpéogge%gat\(\%n 048, Ghe ! cells alg exposed to the test -

exes are a
Comp%la%%fom lvourSTH’efteé 6%1»1@3( s CalllSeﬂrfrﬁYR@d)w arftrom¢ga@ell Bultwedlysistbuffer for 30-

60 mnﬁﬂ'ﬂ tahd/ themfhe '1&%11394 £HviRlin %@xééoté{ %%d{\/ﬁf\]ﬂ —E\%ﬁ ig}mat luminometer.

| ow ntg i ncubati on, 200
c har c oAt qf frskepumomnds i Fseca lated as flblﬂmmdatb»y to the activity obtained

w1th10(§‘ﬁMliﬁt8!3Pn at 37C at 5% C02. After 24 hours, the test
conpounds are added at the desired concentration(s) (1
nM - 18ea\R.E. Bdl.eyale WA -MBH5S, anl aatliegen-tesminfied Msgan breast carcinoma

cell hré%ih\{flgl%nhx%ﬁ&}?ééé#{o?Q;é#éésﬂg » ey %ﬁ%‘ée%g?os&’ ?&zgﬂbé@iﬁ: aégRE Hall, et

[ ow n urer
al., “R %lmg@p%@dmgp@@pmongnnqugremma steyoideapdeetiion] acaldal hiirh@rbreast-

cancer@E1120mt I @aﬂgé? 83, 7@’§%§Wg§92 SO| ution 1 followed by assay

sol utton 2. Afier 'Incubati’on for 40 minutes at room
t enper AftiNi of tasigpmpesrsle n;o;elculstedl Ry @c Bhyix rebaive tettle witivity obtained
ounds i s

with R@SSEC 3’?9 ?{Egn lh? E srsg ! Ie?ectl grto ?egtog H@ﬁlél&f%)?s\%% ﬂ? present invention

displaycpsrizal ageaiist wtllvnyﬁltmwlamﬁ&”_lgreaﬂéymaﬁao%t i ssue-sel ective
In VivPPYEE gggsa eceptor nodul ators of the present invention
ak or no agonist activity in this assay with

'S
|l ess t Mah oy abewics tatangcﬂ 9410 yveelts, the earliest gt &Exual&ﬁatunty, are used

in prev&‘ﬁﬁm 'fﬁ‘odg '\/Flléeﬁgp‘? 't&?l@as&xA];t I e e elo v‘v]huH‘x %nlg}éogﬁlgﬁ%%cog}%?nélé gﬂay the
rapid dﬁ@@@p@m( 185 ta atithp Wﬁdlahgoﬂ@tﬂg]anﬂ aeldeminabveisialee fha%ﬂﬁ’s Bluring a seven

m nal domain," J.
day pe RARPIERIShels Lhio BAORG0S) " v ans- Act  vai f on
Modul aRatpiare efchiepionhized EPRRe Eegitratris Qvﬁghﬁ&:\’)heﬂ' lamesthmayy isoflurane gas
h A5iS | 1.0 C ont
i BIS655, 40, 1Sty o TR PR LR, o e
is exterjgrizedyBhe spprmaaticlagtery anth uasainferane asﬂlgm‘adlweh 4@€silk 05 em erokingdl to the
testiclel @“ﬁé‘fe% hdeYis fﬁé&pﬁ}ﬁoﬁé%ﬁ cg E%w@#@%ﬁ,@f&lsgﬁ 1&%%(? the Ega 15(’){[1' (%Ee The tissue

Induction of a nodi rorm
stump is Fggurpggcto ,tlp@g;og@p %@me isTepewel Qm@fg,/lg_@ @4tcle. When both stumps are

returne® grt’nMQé,/ #d 823 fm and overlying skin are sutured closed with 4.0 silk. For Sham-ORX,
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20,000 to 30,000 cells/well are plated in a white,
clear-bottom 96-well plate in "Exponential Gowth
wok@sami47Whi ch consi sts of phenol red-free RPMCI/E8M05/019554
cont ai ni ng 10%BS, 4nmM L-gl utam ne, 20mM HEPES,
| Qug/ mL human insulin, and 20ug/nL gentam cin.
I ncubator conditions are 37C and 5% C02. The
transfecti on is done in batch node. The cells are
all pr$c'é¥19§§ é% n%h@loﬁ Qlﬁﬂq&ﬁgorg utthgl AREcImfiltitd. TBE fatsMIFPREovVePconsciousness
r fresh nedia, and then gently
andfllﬂlié@nll%“tl‘ﬁlntli@el5palglétﬁ%/ DNA cocktail mx and pl ated
onto thefeorebd coR;EﬁﬁlArﬁ is A¥nkinibBRd WRIchiEndoBQP bIV@ral%OtQ e rat immediately
of nmedium + |ipid/ conpl ex and are _then incubated
after the swgical ingision ig ptured-aeatnenh sensipves Sof A dditignal six sprspatize days.

Necr&gvﬁﬁrgﬁ%&ﬁtge Opti mem Fugene6 reagent and DNA. The
manufacturer's (Rache Bi ochem cal) protocol

cockt ailhe ratds figst Veighed) thesygsthetiged ipjaGQp %fr?m?eftugtﬂmw death.
Appréxﬁ-rgn%}elp 2'}11%\8&:)&8 biABR fs%{a%h %#' Xargﬁag%ﬁl@gré Bighe rzﬁ(isutﬂ@ﬁ é}&ﬂnned for certain

. mnutes at room tenperature. Sixteen
signs pfidepthgnd tonepleteneaneffQRX | Mext, tbméen@éll Hogficaod ﬂterpéfé*taéﬁtglwdtlhlocated and

blunt bf§sttted ‘f‘r@é‘ﬂ%ﬂgﬁy §c§'l%d ffzﬂfi‘ﬁm t ’hfé \);?htgér? (Igrcg\c{@Qs QI\S%H d:r% S 3-5 seconds and

concentration i's <3% The ce exposed

then waazhed (U EUIHY theremil Neisteds loastebRndsbinie fice. g ventral seminal

vesmls@dﬂlateaﬁ@ fiowgqeéaxdsaanﬁmmﬁghs@dskzww ture lysis buffer
m nutes and then the luciferase activity in

t he extirimansdatafos fisaseay arathe weigiys offbe verigh pragtate and seminal vesicle.

SecorldF1dRQMRIRIE serMRMIIEY i1¥inRingthBfton6 PR BB FolliFe ﬁﬁlluﬁéﬂngh%one) and
as the Emax relative to the activity obtained th

possible) sprn/mrekers pf bagiedomuagion p.]gl| \11r1hzéft10na|Data arg el yoed %@N Oé[ﬁ& plus Fisher

PLSDASMELIRE @3t fo8&RARShiRerbip Miferfiic8R The &k tcﬂ@l‘ﬁ&l teﬁ%bfnpédnﬂ@mhlblt ORX-
W th hlv%h andr\é\g}en receptor expression," Eur. J.

inducedslqeseat VP¥hand AW T49855753994) and R E. Hal |, et aI

InVzvo%ﬁéli:@{ﬂaﬁéhﬂisa@ndrogen receptor gene expressi on by
st er oi ds and retinoic acid in _human breast- cancer

cell's, nFemgle Sppgue-Dawley 1 rats aged 7-}6 monthy ar(efgglzl)'l treafgrent mode to simulate

adult Hxﬁﬁdn\&bﬁmaesofrhé eft h68 M@@Lmﬁisectoﬁnfeal(oukavsd S@8ayk bﬁvﬁﬁﬂ% to cause bone
Iativetotae act|V|t |ned W th

loss a@;@ﬁ‘ﬂ afereptogen %fg?&Félt Oie 1ic\9 %}aa égﬂal?s géﬁfealiment with a low dose of a .
poweﬁﬁl@ﬂﬁ@és@ﬂbﬁv@ Elehchﬁndﬂéf @E)Sf@%mpld’ﬁ@ RKIvaK) is BHgGip baPaypar (Dil Bby 15 treatment

oni st in thi s a of reater
with F §epppnlE st T oo EiP Rentosiee s S hybincsropty on Day 32
The gwed@é mebdiee Batiter@$d whige aﬂfrog&ﬁ-)lﬁldﬁd:omipﬂ’hnﬂslmqteasathe am&@f of bone

tormefy B s RSt FrRs GbB BN A 1 ne

r ap| d deteypical @&tdyoning groBmdf sokn tduecavient satliepr ost at e

LNa I cl t cur s du n seven
oy pertcRanp B3 2 B Gne Brétieafd elimpb el S Bheons
inject{oﬁlaf(gca)lcenﬂatrg/l@)re goer ko eacli i zed (O?X) Each rat is
Necrov\m ﬁ??g;ﬁ qen anest hetized by isoflurane gas that is
o effect. A 1.5 cm anteroposterior
| nC| Si Ohheirg mﬁdewelg’hetlhhersmnhammd il Oy dhambdraatil rehedeath.

is exteri r Ze ermatic arte and vas
Avprgpsls L gl hlﬁgo(skléabtm%ﬂo DG PpRCLese S T Tt o ficRarariped for certain
signs bh@®@ath@sd b(ﬁh}ﬂeteﬁébﬁoﬂCE\SXl B, theSutErﬁEEdoditéd OHlent Aiskectll fide in a highly

sy aenions B Gy S Soil il YoRen 0%, SRLiE RolEeta 10

neutrdl uff@pebfdinl Wext, iR rlgf lbg isdthitietlated WiROhibOThe Rinufgel tibia are

separf 15 Sy SR B gtk d it R0 1 ror

Sham ORX, -75
-76 -




10

15

WO 2005/ 120477 PCT/ US2005/ 019554 al |l procedures

excepting ligation and scissors cutting are conpl et ed.
wab@snzug7 ful |y recover consci ousness and f ul PCT/US2005/019554

mobility within 10-15 mnutes. A dose of test conpound

is adm ni stered subcutaneously or orally to the rat

i mredi ately after the surgical incision is sutured.

Treat ment continues for an additional six consecutive

days. A Negrsegsent andle EaeRIOINE ﬁ:m-ﬁh Qvﬂh&he fefnofal prokimal-distal midpoint ats
t hen §E§§%$etlzed In a hamber until near
t

centery ésdgzl,?eg in A‘p*ﬁ’f“B%l ?ldﬂﬁly%%ﬂ @dtﬂe@gad ingradeq alcohols 3¢ acetone, then
introdnedddo &ﬂutmnﬁl Gith E@reaﬁh@cdr@éntﬂaﬁoﬂs B@&e&&ﬂﬁétﬂeﬁ:@!ylit@ r It i%%'irfb@('lcféd ina

t eness of
mixiufh 8P Fefintet AP aibuSTBgr A LTS L peliintivg overa 4872
hours lplsmmt The bstae isethckédemdi Itlﬂa Iﬂasﬁb BildbRyis SdintintZRED f @&158 t88 cotBiently fits

the v1<f{1 rsﬁéogrﬁw@gﬁ%fm lr%h{) %,w g’{l%@tfoglrgﬁ?]ﬁgqhg og gglg @aqulg bg-n% prepared

for crd>sseamening NThred @SB Gt&idnd 6785 ) m thicknésstré frepi@Idnd Mounted on glass slides.

One s&¢ 1on rmal ef%\fgflﬁ%}‘ ta%(}jrogirgﬁ; g{.f(tng ﬁ?o&?te% ﬁﬂegxs)%egig g%}etzcgﬁdémil h]énd~coded The

perloml glhlh@ afeadhtsection i assdssed fasbtal ferigsiehl S fice) dinglé@hibfdcBrome label,

a rum LH (luteinizing hornone)
doublgﬁ‘g‘g%@%f lgl%ﬁ’i m?er ag%ﬁlfsgat"f“?ﬂ g hornmone), and possible
serum rPainine/rckttacfbr lﬂ)[sraesa& arertd peosen@geloftietibddar giirfatdbealdiit double label

F 15 PL D t - hqc
o B3 e O B R B e
formatigr. Secendary d@t@mmndgrusm'ﬁlght tnd@telogin thaned. TesiaryahdpdiMé can include

AU Ry Ao SRRSO SR KA s s

hoc teptrio {dewtiy irsgrgronmdidfeteocesi e %Kltfelt toawhitH testeompoubéniatesse bone formation

endpoit Sreh@kSedlave been ovariectom zed (OVX) 75-180 days
previousf to cause bone 20 loss and simulate
estrogen def|C|ent, ost eopeni ¢ adult human fenal es.
Pre-treatnment with a | ow dose of a. powerful
anti-resorptive, alendronate (0.0028nmpk SC, 2X/wk) is
begun on Day 0. On Day 15, treatment wth test
conpound is started. Test conpound treatnent occurs on
Days 15-31 with necropsy on Day 32. The goal is to
nmeasure the extent to which androgen-1|i ke conpounds
i ncrease the anount of bone formation, shown by
i ncreased fluorochrone | abeling, at the periostea
surface. 25 In a typical assay, nine groups of seven
rats each are studied. On Days 19 and 29 (fifth and
fifteenth days of treatnment), a single subcutaneous
injection of calcein (8ng/kg) is given to each rat.
Necropsy and Endpoints The rat is first weighed, then
anesthetized in a CO02 chanber until near death. 30
Appr oxi mately 5nL whol e bl ood is obtained by cardiac
puncture. The rat is then examned for certain signs
of death and conpl eteness of OVX. First, the uterus is
| ocated, blunt dissected free in a highly stylized
fashion, blotted dry for 3-5 seconds and t hen wei ghed
(UW. The uterus is placed in 10% neutral-buffered
formalin. Next, the right leg is disarticulated at the
hi p. The fenur and tibia are
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separated at the knee, substantially defl eshed, and
then placed in 70% et hanol . -76 WD 2005/ 120477

wWEMDSUBRG0D5/ 019554 A 1-cm segnent of the cent rBCT/DEIPN$/019554

femur, with the fenoral proximal-distal mdpoint ats
center, is placed in a scintillation vial and
dehydrated and defatted in graded al cohols and
acetone, then introduced to solutions with increasing
WHAZJB€2AIMEDI ISns of net hyl nethacrylate. It is enbedded
ina mxture of 90% net hyl nethacryl ate: 10% di butyl
pht hal ate that is all t ol.ynerize over a 48-72 5
hour s gléri 0 .Coﬂpguﬁ%?t%ﬁgll@f)%gﬂ‘g{ d and the plastic
block is trimred into a shape that conveniently fits
the vice-like specinmen holder of a Leicg 1600 Saw
M cr ot one, With@ﬁ | ong axis t X e prepared
for cross-sectio ﬁ’g
t hi ckness are pre
One section from
m dpoi nt of the bigne s sg ected andphind-coded. The
eri gsteal surface each section is asd®ssed for
aPh“F’s‘fe&PC AresBiRklg palserefsigeisonpltrect wheseiochr one | abel |
Xis-@8-,dpwp] e fl uorochrome | abel, and interlabel distance.
. ~Primary data for this assay are the percentage of
nlso’de#’iof)é;t eal surface bearing double label and the
mis O, 6e2;al apposition rate (interlabel distance(An/10d),
1 4Eerri-% ndependent markers of bone formation. Secondary
RL, Ry andRy are eephdndependenilyigbpsghifromnd hi st ol ogi ¢ f eat ur es.
Terti apyar§pgdpoi nts can include serum markers of bone
formation and virilization. Data are anal yzed by ANOVA
pl us Fhaegsp. PLSD post 15 hoc test to identify
intergepue differences. The extent to which test
compounds i ncrease bone formation endpoint are
assesse9T1-G@k3005/ 120477 PCT/ US2005/ 019554  WHAT
IS CLAAMR LS compound of structural formula I:
R5 (%)n éééh@&]ﬁo"?XH \ N\ 50 (ROm(l) a
phar me€Ceud blkgll | y acceptable salt or a stereoisoner
t hereof, wherein: Xis -CH, or -N; nis 0, 1, 2, or
3:  m&ieakeylg, 2. 10 R1, R4, and R5 are each

i ndepepdentikynyghosen from
C1-10 alkylthio,

aryl Co-10 alkyl,

(3-8 cycloalkyl Co-10 alkyl,

C3.8 heterocyclyl Cp-10 alkyl,

(3-8 heterocycloalkyl Cp.10 alkyl,

(Co-10 alkyl)1-2amino Cp.10 alkyl,

(aryl Cp-10 alkyl)1-2amino Cq-1( alkyl,

(C3-8 cycloalkyl Cq.10 alkyl)1-2amino Cq.10 alkyl,
(C3-8 heterocyclyl Cp.10 alkyl)1-pamino Co.10 alkyl,
(C3-8 heterocycloalkyl Cq-10 alkyl)1-2amino Co-10 alkyl,
(Co-10 alkyl)1-2aminocarbonylamino Cq.1¢ alkyl,
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hydr ogen, hal ogen, cyano, perfluoroCl-6al kyl, 15
perfl uoroCl- 6al koxy, Cl1-10 al kyl, C2-10 al kenyl,

w@2e0302@rkynyl, Cl-10 al kylthio, 20 aryl CO 1BCHUK2005/019554

C3-8 cycl oal kyl CO- 10 al kyl, C3-8 heterocyclyl C2-10
al kyl, C3-8 heterocycl oal kyl C2-10 al kyl, (CO 10

al kyl ) 1-2am no CO 10 al kyl, 25 (aryl CO 10

al kyl)1-2am no CO 10 al kyl, (C3-8 cycloal kyl CO 10

al kyl) xa@a@@@@al@@ﬂghnah&yﬂbonymﬁao 8ohetatypcycl yl CO 10
al kyl')1-2am no CO- 10 al kyl, (C3-8 heterocycl oal kyl
C0- 10 éj??k&zht)tefmzam Ro-1odkilgmirgegibonylinggo €0-10 alkyl,

20081 15527 et OB Bl D8 bl gy o,

al kyl) ngzgmcmmmmmmynamo@b&@la@hi@t@ 168,

het er oc -10 al kyl am nocar bonyl am no CO-10

al kyl , 3 e308 kﬁlét-a%r@egfe{b@aﬂ@rlo@@yio al kyl

am noc cycl oal kyl CO 10
al kyl gém nocar bon&% Wgoép%ﬁ 5 (CO 10
al kyl ) T32payclvalkal GpnydlkyCamidcabdayl Co.16 alkyl, CO- 10

0 10 A RSE G KM ethorebakghto sl o
et er oy wer okl A BRpALAAY oFD yal kv

C3-8 heterocycloal COlO
al kyl , CDQO@&Yl@Imnklﬁhmmzﬁdgmwmm no CO 10 al kyl, C3-8

| oal y! CO- 10 al kyl
& 5 n B s R Ot i RV B O B ino. GO 10
al kyl , C3%&r$@&l§l@{9y(filQ}au&}%ny%nﬁQC@ 16 %k,

car bonyl am no
(3.8 heterocycloalkyl Cp.10 alkyl carbonylamino Cg-1( alkyl,

aryl Cp-10 alkyl carbonylamino Cq-10 alkyl,

Co-10 alkyloxy carbonylamino Cp-1( alkyl,

C3-8 cycloalkyl Cp-1( alkyloxy carbonylamino C(.1¢ alkyl,
C3-8 heterocyclyl Cg-10 alkyloxy carbonylamino Cg.1( alkyl,
C3-8 heterocycloalkyl Cp-10 alkyloxy carbonylamino Cg-1( alkyl,
aryl Cp-10 alkyloxy carbonylamino Cq.10 alkyl,

C0-10 alkyloxy carbonyloxy Co-10 alkyl,

C3-8 cycloalkyl Cp-10 alkyloxy carbonyloxy Cp-1( alkyl,

C3-g heterocyclyl Co.1( alkyloxy carbonyloxy Cq-10 alkyl,
C3-8 heterocycloalkyl Cq-10 alkyloxy carbonyloxy Co-10 alkyl,
aryl Cq.10 alkyloxy carbonyloxy Cg-10 alkyl,

C1-10 alkoxy (carbonyl)p-1Co-10 alkyl,

Co-10 alkylcarboxy Cp-10 alkylamino,

hydroxycarbonyl C1-10 alkyl,

hydroxycarbonyl C2-10 alkenyl,

hydroxycarbonyl C5.1¢ alkynyl,

C1-10 alkoxy,

C1-10alkyloxy Cp-10alkyl,
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w@ei@arkyl oxy carbonyl ami no CO 10 al kyl,

aryl CO- 10 al kyl carbonylam no CO 10 al kyl, 15 CO 10
al kyl oxy carbonyl am no C0-10 al kyl, C3-8 cycl oal kyl

het erocycl yl CO 10 al kyl oxy carbonyl am no CO 10 al kyl,
C3-8 heterocycl oal kyl CO 10 al kyl oxy carbonyl am no

CO 10 al kyl, aryl CO-10 al kyl oxy carbonyl am no CO 10

al kyl, 20 CO 10 al kyl oxy carbonyl oxy CO-10 al kyl, C3-8

cycl oal&ylbxydp 1@al&yikyl oxy car bonyl oxy C0-10 al kyl,
C3-8 heter OC)(C| yl CO 10 al kyl oxy car bonyl oxy CO-10
al kyl , “3BeXs %@W@"&S@deégb’kéﬂi-lmo al kyl oxy

car bom TSR Sl 8 Ba gty oy

( car bor{ys-§ etdrGcloalkalGeyilpalkyloy: Af 1 @hlkyll car boxy C0- 10
ﬁ;gl)rllc)i%glr%]ﬂ@%o’ ) a%{?g;(l)égyaégi&#yﬂ?l- ﬁSd?loglcér bonyl C2-10
70 wo B0 R REN A B LY B yi oxy o0 10
al kyl , (€8l @-cyadkydal-daylimoeylf @9t AQ 1 @hlkyll CO- 10 al kyl ,

et er odyel LRI EpARE ks Oy 25 WGk, 5 G115

al kyl Cﬂ3%ﬁr®9ﬂ|yfﬁ%}}/§)al%‘ﬁ}l%no§flﬁoﬁé&&%?lk L 5 10

al kyl )1 2am nosu
al kyl ) £3hetanesycloalbyldo-1001kyDaminksl fonyTE 08 oeyist, oal Kyl

o 10 |am | § 10 alkyl, C3 8

het er o??é%f}@@t’ﬁgﬁ 1@9?9031519}1%&?# o%yl CO- 10 al kyl, 10

C3_8 heggroyeipaik@atokiy alls@sul@nbisdtb c@gormaalo 4l fonyl CO 10
a

al kyl, CO 10 al kyl sul fonylam no | kyl, C3_8
cyci oalRypheercydy oy alksi sléomylamirionlp- @O0, al kyl |,

C3 8 h I 0 .alkyl .sul fonylam ng CO 10
i Ryl | ot Chil o Ay oY Rl 2o
sul f onylyb@y-n@alo@-shBordlaito Co.1( alkyl,

C1-10 alkyloxy(carbonyl)p-1Co-10 alkylamino,

(3.8 heterocyclyl Cq-10 alkyloxy(carbonyl)(-1C-10 alkylamino,
(3-8 heterocycloalkyl Cg-10 alkyloxy(carbonyl)p-1Co-10 alkylamino,
(3.8 cycloalkyl Cp-10 alkyloxy(carbonyl)-1Cp-10 alkylamino,

aryl Cp-10 alkyloxy(carbonyl)-1Co-10 alkylamino,

(Co-10 alkyl)1-2aminocarbonyloxy,

(aryl C0-10 alkyl)]-2aminocarbonyloxy,

(C3-8 heterocyclyl Cp.10 alkyl)1-2aminocarbonyloxy,

(C3-8 heterocycloalkyl Cp.10 alkyl)1-2aminocarbonyloxy,

(C3-8 cycloalkyl Co-10alkyl)]-2aminocarbonyloxy, and

hydroxy Co-10alkyl,

and provided that when X is —N- then R5 is other than a moiety chosen from (C-1()

alkyl)1-pamino, Cp-10 alkyloxy carbonylamino, C3-8 cycloalkyl Cp.10 alkyloxy

carbonylamino, aryl Cq-10 alkyloxy carbonylamino, Ci-10

alkyloxy(carbonyl)0-1Cg-10 alkylamino, C1-10 alkyloxy(carbonyl)0-1Co-10

-80 -
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15 aryl CO- 10 al kyl sulfonylamno CO 10 al kyl, C1-10
al kyl oxy(carbonyl)0-1C0-10 al kyl am no, C3-8
whedosneayrtl yl CO 10 al kyl oxy(car bonyl ) 0_1CO- 10PCT/US2005/019554
al kyl am no, C3_8 heterocycl oal kyl C0-10
al kyl oxy(carbonyl)0-1C0-10 al kyl am no, C3_8
cycl oal kyl C0-10 al kyl oxy(car bonyl)0-1CO 10
al kyl ami no, 20 aryl CO 10 al kyl oxy(carbonyl)0-1CO 10

al kyl am no, ,fdxidd) calgbibalkyl
CO 10 al kyl )allé_yZarri no(%gygonyl%

ﬁﬂdg@ﬂ%@%ﬁ%b@ihld@{dﬂkylanﬂno, and

et erocycly

CO- 10 al ky! )aryl Coayoiatiybrexy (sertrgiyd)oyl, Co-(0@HyBmino;
9 heterocyc| oal kyl CO 10 al kyl) 1
R< and 83 agp %91&1“6%11‘3R‘¥ﬂnﬂqu@aﬁf%9l )1_ 2ani nocar bonyl oxy, and

_2am nocar bonyl oxy, 25

h){ga@é%ﬁ,COmalkyl, and provided that when X is -N

t hén

is other than a noiety chosen from (CO 10

almlPEs™M 2ani no, CO 10 al kyl oxy car bonyl ani no, C3_8

C)(;Ejlr@,gl kyl CO 10 al kyl oxy
al

car bonyl am no, aryl CO 10

yl oxy carbonyl am no, Cl-10 30
a1 xy(car bonyl ) 0- 1CO- 10 al kyl anmi no, C1-10

alﬂyuﬂowyé_q?d]m,nyl )0_1CO 10
PCT/ US2005/ 0

- 80

19554 al kyl am no,

WD 2005/ 120477
C3-8 cycl oal kyl C0-10

aloRflugsofsakBlony| ) 0- 1CO- 10 al kyl ami no, and aryl CO 10
al C yl)0-i CO- 10 al kylam no; R2 and R3 are
ea{’ié%flu&r%% e{lfg)gg

tly chosen from hydrogen, 5 hal ogen,

cYAn@ alkygm no, hydroxy CO- 10al kyl ,
perfluorod -(al kyl, 10 perfluoroCl-6al koxy, C1-10
alGy102llenyly0 al kenyl, C2-10 al kynyl, aryl CO 10

al -8 cycl oal kyl C0-10 al kyl, C3-8
LT

het'e
aryl Co-10 alkyl,

C3.g cycloalkyl Cq-10 alkyl,

CO 10 al kyi ,

C3-g heterocyclyl Cp-10 alkyl,

C3.8 heterocycloalkyl Cq-10 alkyl,
(Cop-10 alkyl)1-2 amino Cp-10 alkyl,
(aryl Co-10 alkyl)1-2amino Co-10 alkyl,

(C3.g cycloalkyl Cp-10 alkyl)1-2amino Cq-10 alkyl,

(C3.8 heterocyclyl Cq-10 alkyl)1-2amino Cg-10 alkyl,

(C3.8 heterocycloalkyl Cp-10 alkyl)1-2amino Cq-10 alkyl,

(Cp-10 alkyl)1-paminocarbonyloxy Cg-10 alkyl,

(aryl Cgp-10 alkyl)]-2aminocarbonyloxy C(-10 alkyl,

(C3.8 cycloalkyl Cp-10 alkyl)1-2aminocarbonyloxy Co-10 alkyl,

(C3.8 heterocyclyl Cq-10 alkyl)1-2aminocarbonyloxy C-10 alkyl,

(C3.8 heterocycloalkyl Cp-10 alkyl)1-2aminocarbonyloxy Cq-10 alkyl,

(Cp-10 alkyl)1-2aminocarbonylaminoCq-1( alkyl,

(aryl Cg-10 alkyl)1-2aminocarbonylamino Cg-1( alkyl,

(C3.g cycloalkyl Cp-10 alkyl)1-2aminocarbonylamino Cq-10 alkyl,

(C3.8 heterocyclyl Cq-10 alkyl)1-2aminocarbonylamino Cq-1( alkyl,
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w@bkdoph120420 (C3-8 cycl oal kyl

C3-8 heterocycl oal kyl C0-10 al kyl, (CO 10 al kyl)1-2
am no CO-10 al kyl, (aryl C0-10 al kyl)1-2am no CO-10

al kyl, (C3_8 heterocyclyl C0-10 al kyl) 1-2ai ni no CO-10
al kyl, (C3-8 heterocycl oal kyl CO 10 al kyl ) 1-2am no
C0-10 al kyl, (CO 10 al kyl) 1-2am nocar bonyl oxy CO 10
al kyl, (aryl CO 10 al kyl) 1-2 am nocar bonyl oxy CO-10

al (kylg, hetbRocy&3218y1 €Y Gl @By kY hatiabdd@bonylamino Co.1 alkyl,
al kyl") f- 2§§’n no%a%glhygdging%()l 0 aolnz;?l,mo (OCISQ-aS d
hd 8110 @lkayD y-RarpocaeboayiGo-)01al’eAni nocar bonyl oxy CO- 10

| . . . oal 10
gﬁ‘é@ﬂ ?%Jé%?’%lﬁ%@%ﬁle%%’ry ‘%Q_\%cﬁyai‘ﬁ?g kyl, (C0-10
aldgyg yykickagl 0Q¢eukAMHRRABaHDCAqoalkky! , (aryl C0-10

al kyl ) 1- 2am nocar bonyl am no C0- 10 al kyl, 30 (C3-8
c\e3-®agtergeyclb Ca.q0 alkphaminacodbapy) §0al08ak| ani no CO- 10

al 0 |yl

i S‘ei?régr%"ﬁ%églg‘?ogg%@%gE%X‘hné’g‘%‘g’%bc%11€%?}lk,ﬂ’ 81 WO

2 @p1 oA CahbeGTMiSPOf pg 8IkPH54 (C3-8 heterocycl oal kyl
C0-10 al kﬁJﬁf 1- 2am nocar bonyl am no C0-10 al kyl, (C0-10

al%3y8 §yeloken oty syrbortrdtioe §pRQRIKYL (aryl CO- 10

al 5 ' Wi . vl -8 cycl oal kyl
md%%ﬂ%r@pyg?ngﬁgcmaﬁﬂb%ﬁ’w %%“??6" 0N 5 -8

h&t3eg latarodygloal@-CQD1 edlkyy carbonyteadas Ooay kik@O- 10 al kyl ,
C3- et erocycl oal kyl 10 al kyl am nocarbonyl CO0-10
al%ﬁ@-loég‘yiéf%ﬂn%ﬁ“@ﬁ&@%m no CO-10 al kyl, C3-8

C X&) RAddxy Rrd1ahiky by GearoNY! am no CO-10 al kyl,
@X}jd8ﬂﬁde%rxgcycll% CO- 18qu k39/jl1 car bonyl am no CO 10
aldgys cyclalkgidc@1hadkdexyspdiondhkipb CO00RkyAIl Ky

car bonyl am CO- al kyl aryl 1 | kyl

L aeREce® fi Brigronddis Grigalaly

CEUW dradyc Al 1)) ik , i k CO 10

al k3y oxyadcy;r bgﬁ)%og%i no%ci%gg}?k@ﬁbggg%&ﬁet erocycl yl
caryl Goabilyiory caboiybmjnc@i-twalad 10 al kyl, 15 C3-8

a0 TR ETAR oY bonyl am no G- 10 Al kyl
CQ31kyalokh10. 1 AR by 1639 A L)
C3-8 heterocyclyl Co-10 alkyloxy carbonyloxy Cg-10 alkyl,
(3-8 heterocycloalkyl Cp-10 alkyloxy carbonyloxy Co-10 alkyl,
aryl Cp-10 alkyloxy carbonyloxy Cq-10 alkyl,
C1-10 alkoxy (carbonyl)g-1Cp-10 alkyl,
Cp-10 alkylcarboxy Cp-10 alkylamino,
C1-10alkyloxy Cg-10alkyl,
aryloxy Co-10 alkyl,
C3_g cycloalkyloxy Co-10 alkyl,
C3.8 heterocyclyloxy Co-10 alkyl,
C3.8 heterocyclylCq-10alkyloxy Cp-10 alkyl,
C1-10 alkylcarbonyloxy Co-10 alkyl,
arylcarbonyloxyCo-10 alkyl,
C3.-g heterocycloalkylcarbonyloxyC-10 alkyl,

-82-
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C3-8 cycl oal kyl C0-10 al kyl oxy car bonyl oxy CO 10

al kyl, C3-8 heterocyclyl CO 10 al kyl oxy car bonyl oxy
w@iarkyl , 20 C3-8 heterocycl oal kyl CO 10 aP&yU82095/019554

car bonyl oxy CO- 10 al kyl, aryl CO 10 al kyl oxy

car bonyl oxy CO- 10 al kyl, < -10 al koxy

(carbonyl)0-1C0-10 al kyl, CO 10 al kyl carboxy CO 10

al kyl ami no, Cl1-10al kyl oxy CO- | 0al kyl, 25 aryl oxy

C@ﬂ@ydbklkﬁcat@y&xﬂy@i@ﬂkﬁyl oxy CO 10 al kyl, C3-8

he eroc clyl oxy C0-10 alk
eré@ryhO@éleﬁodﬁ 1@%}10 aI kyl, C1-10

Zldéyi&meg@@waﬁ%%ﬁé%ﬂ@ g Y, caronyl 0y 00 10
- 82-3/0t2GFEYLCO4T glkﬂﬁlay(&iﬁﬁﬁcog% W?—E@ lélkylérénng

ety é’q%%l%?%“%sa&%%o@m%ﬂ 0-iociivimnino,

I

ﬁed{f’%%%’él’yé&l e G S e

akRy Cautd nkkyIOSY(C}Eb@yhen €p.aoytkyhalidoy bndC0- 10

al kyl o a 0-1CO- 10 al kyl ami no, C3-8
wherewe%oaq{x%&i% %R sg@a@}gyi, @gcamgoql]lwny]@alymetg_@cyclyl heterocycloalkyl, and

akyrdatinl e ca@ﬂﬂhmﬁﬂy butstitud@ w@tlhl&{é leﬂi&g @fogﬁpéﬂo%fgﬁé)@hy]dpoxy, Ci-6

al kyl am no; and wherein in
Sallkﬂl Qu%ﬂkoxralhw@aw COaHk%W O(GFQ)CI (Eteﬁlkjrld’@@g,ltyﬂuoromethoxy,

| h t I
b RENES b D hsr g8, st S astaPPetismine. <110
hymyl@x}%arbalylﬁmna,@1aid<a¥‘l¥ylca£ﬂon§5laﬁin|6 10 BR)19888su1fHR ino, C1-10

cyano, O Cl-C6 al ky NCO2, trifluoromet hoxy,

t ?IMIP‘H@P%W@@, 10 Ms@g‘oemca@@ pléwlfamm@mﬁ»hjdyco 1@DkylBminocarbonyl

Mﬂg nocar bonyl am no, Cl-10 al kyl oxycar bonyl am no,
C1- 10 al kyl car bonyl am no, C0-10
al kyl am nosul fonyl am no, C1-10 al kyl sul f onyl am no,

C1-10 al kyl sul f onyl,, -1 | kyl am nosul fonyl, CO 10
al kyl a?n nocg‘rcﬁg’ﬂg)%d Ogﬁg’“ﬂl %"ﬁ% fiom: A compound of C ai m

(S)-N-(2~ ﬂuohx—ﬁGmﬂiﬁd’rmm:thyl)benzyl)-2—phenylbutanamlde

N-(2 ﬂglé)) S%étgylgenzﬁs 9—pl§en(yfbr agla!lrrlfigg omet hyl) benzyl) - 2- phenyl but
(S)-N- ([\?-r(hz)rcb-lsfﬁmﬂnoﬁmwﬁiybwrﬂﬁﬂ%yl)ﬁletﬂylm@ﬁéﬂybﬂfaﬂﬁﬂﬂb;d e;
(8)-N-(5-bromo-2-fluorobenzyl)-2-phenylbutanamide;
N-(2-fluoro-5-(trifluoromethyl)benzyl)-2-phenylbutanamide;
N-(5-ethyl-2-fluorobenzyl)-2-phenylbutanamide;
(S)—N-(S-ethyl-2-ﬂuorobenzyl)—2-phenylbutanarnide;
N-(5-cyclopropyl-2-fluorobenzyl)-2-phenylbutanamide;
N-(2-fluoro-5-vinylbenzyl)-2-phenylbutanamide;
N—(2—ﬂuoro—5-(triﬂuoromethyl)benzyl)—2-(3-ﬂuorophenyl)butanamide;
N-(5-ethyl-2-fluorobenzy!)-2-(4-chlorophenyl)butanamide;
N-((2-fluoro-5-methylpyridin-3-yl)methyl)-2-phenylbutanamide;

. (S)-N—((Z-ﬂuoro~5—methylpyridin-3-yl)methyl)-2—phenylbutanamide;

(8)-N-((5-ethyl-2-fluoropyridin-3-yl)methyl)-2-phenylbutanamide;
N-(5-bromo-2-fluorobenzyl)-2-phenylbutanamide;
N~(5-ethyl-2-fluorobenzyl)-2-(3-chlorophenyl)butanamide;
N-(5-ethyl-2-fluorobenzyl)-2-(3,4-dichlorophenyl)butanamide;
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(S)-N-((2-fluoro-5-(trifluoronethyl)pyridin-3-yl)nethy
) -2-phenyl but anam de; 20

W@ B)0sM20@37 br ono- 2- f | uor obenzyl ) - 2- phenyl but anaPeTE$2005/019554

N-(2-fluoro-5-(trifluoronethyl)benzyl)-2-phenyl but anam
ide; N-(5-ethyl-2-fluorobenzyl)-2-phenyl butanam de;
(S)-N-(5-ethyl-2-fluorobenzyl)-2-phenyl but anam de;

N- (5-cycl opropyl - 2-f1 uor obenzyl ) - 2- phenyl but anam de;
(8)-N28-dYelogrobyipoficorSpyvitinyd-fIsnstiyil)-2-ghdphitnhdamidanam de;
(2R)—&#[&%@Ellgﬁrgﬁ;ﬁggf:hgotrorplyiillilfll%r-ﬁﬁetﬂpﬂf-g—%‘?ﬂé&l&bﬁﬁe&%}gd&lﬁd@? en
(2R)-M(55ethﬂnsﬂuo&p§ﬂimmﬁqbﬁfeﬂxyl])2—-(2,4(d4cm$tb1ﬂfeﬁ>;ﬂ}bﬁﬁnéﬂﬁbegt anam d
<2R>"§L’[?(‘Ee-tlﬂlﬁé}"(?fwﬁ@flﬁwlw}ﬁyar%ﬁ(-%-"iiff)lﬁf@?fﬁgﬁl?b-u?%ﬂjé‘ﬁy| but a
(2R)-N«’QIF'ﬂdﬁb-S-(triﬂuoromethyl)benzyl)-2-(3—b_ron_lophenyl)butanamide;
(2R)-1&-§%-'g%%ﬁ%@%@%ﬂ%b%-&%ﬁ& S ans,) Methyl) - 2- phenyl
(2R)-§-§J-(dyelopidpya)-Dlnerdbdnzylpe qpprontbphenghhtitdnamidey | ) - 2- phenyl b

m_de; .

(ZR)']KTE(%@-%?{P glr'rftl)u-oﬁql}e’flzly Dot nopPshen i RERidsit anani de;
(2R)-N{(Z-Buabhy(trifrofdmedryD banagly-L)(4-Brop®phdulyDbwgpdamitetl ) but anam d
(ZR)']%-(St'gr-ogtohz)'/ﬁlqoéqbfe’f]Zlygfzdgébﬁ%l?ﬁhp %I%bf%faﬂqlai]d%hl or ophenyl ) but an
2R)-Mt-thasloprpy VDI 20BN APA-17-bieGp iBIDRE BB 54
(ZS)—]&Sﬁ?%ﬁéxéﬁgg%ﬂggﬁ%ﬁ%&B-%Ii)ueff&f]-(&p().‘aI4Ld¥éhil6r§§}¥1l15)1%¥ap1¥rlﬁ)dé;2_ P
(25)-N-HRpthi-1-{Igerepsaidopd-phmethpl] i@ brisplordptenyl Baghamid: hy | ] - 2-
Co-{Sefe b S AR gt o, .
(25)-N-@nillupropii@ifiperpimgthaiizentyde2-(3-bromophenyl)butanamide;

= - f i di - I thyl]-2-(3, 4-
9 PSRRI gy ) o 12
(25)-N-Grpydenronyh 2idagot®ngyr2-3-bromophentijbulabamides ) - 2- ( 3- br ono

- (25)- {Zse&y 1 12982.(4- de-
( )X R -dl{%Egi-ug%ggr%?ig-zf(fll?{)c}néoglel%ngymt?5- t%?-’brormphenyl ) but an
(25)- {ﬁ-ti\@r, 0-5-(trifl

uoromethyl)benzyl)-2-(4-bromophenyl)butanamide;

25) -1\(—%a)rbl%—(Z§Tu_(>1%‘15%z?ﬁ-@Q@%h)rﬁc%héﬂyHgﬁt%‘ﬁﬁﬁeY ') - 2-(3- br omophen
but anam de;

(ZS>-1‘¥@)FéyqupP(«51yarﬂ—%lr%obznm)u%%b;@mmewl@u(am@ﬂ@ nophenyl ) but a

N—[5-('1‘,@[ﬂiﬁﬁfroethyl)—Z-ﬂuorobenz 1]-2_-?1llenylbutanatrrhidel;) b 1)-2- (4-b
uor one enzyl )- 2- -brono

2R -N-(2-fluoro-5-(tri

(2R)—]}%Qél%l]liﬂrg-é—&tp&lﬁgﬁ{n@t@yb@zyl)-2-hydroxy-2—p enylbutanamide;
(2R)-N-LRIud-b 2riBlGERe @y oA AReAGNbpienfif2 R RERBRARMRHEU! AN
2R)-N-g&flurorSsmethylpyriskin-gghmpthylLihydiogyrdwhgyiuzngmider orophen
(2R)-2WdytIRpiop IV (9 €uoro-5-meth Ipyridin-3-yl)methyl)-2-hydroxy-2-phenylacetamide;

- 5-cycl opro Y-Z-fluoro ridin-3-yl)nmethyl]-2-
(RN pirgl RSP EBRy VBt A e 3 phenytoutandmider
(28)—1\_(—@3)110%—5-(htﬁﬂﬁfrb%éth}a)tfehz_ky@%)@ﬂ%x@implﬁnﬂbﬁtzﬁﬁﬁml, 1-2-(3,4-d

or ophe ut anam de;
(25)‘1‘}((%%“91?&‘ -ﬁt@ﬁﬁ%%rﬂiifiﬁ316?4ygko?r~@p3h}qr%ﬁhﬁuw-%rh3%yhm&n2‘dee3, 4-
(2S)-Mki(l‘—h{x&bﬁFﬂ‘l@ﬁWﬂJy}ﬁﬁiﬁﬁlﬁﬁé’[}gﬁ}aﬂﬁdroxyﬁ% henylbutarllamjde;
(2S)-2%%5@%;&%\{-%ﬁﬁqﬁrgfé?xﬁétﬁﬁﬁyﬁd?n%-gﬂr‘?l&h%)&-%?c%%’y- o oo
(2S)-N(@%thyl-z(-ﬁudadspyfmm2+-§1}m@1&>omﬁyd¢b;a>n22pﬁeaylbﬁt&mﬁ@cte@ nyl) but an
R3O {2 P BV pYain Pubre R 25ty oy b eipiensRurce

(2R)-38.4, HtvpanaiiotelV-[(2-fluoro-5-methylpyridin-3-yl)methyl]-2-hydroxy-2-phenylbutanamide;
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(2S)-N-(5-chl oro-2-fl uorobenzyl)-2-(4-bronmophenyl ) buta
nam de;
W@ 28pAMN4(2- f | uoro-5-(trifluoromet hyl)benzyl) - 2PCHBURI00F 19554
phenyl ) but anam de; 20
(2S) - N-(5-brono-2-fl uorobenzyl)-2-(4-bronophenyl ) but an
am de;
(2S)-N-(5-(cycl opropyl)-2-fluorobenzyl)-2-(4-bronophen
(25)-33 .3 putph@fhae-N-[(2-fluoro-5-methylpyridin-3-yl)methyl]-2- hydroxy 2-phenylbutanamide;

(2R)- gﬁ.& d}éél%orc:)[ Nd(lfszfug%ré) t?llff?%ro%et%y{blerlflz?lf) %bhe Hro¥(y]2 -p e ylillaergpananude
(2R)-%,2 BtrifNrct 2 VE (D b2~ Bethfbdnky )2 modrk Y bhddeREdpala@dd)y dr oxy-

- ph | but ; .
oR)-§ RSN BB Ebrreberi? biseryt PanpyRmaEiees chi or
(2R)-2pBeviffdoyo-R-(D Yoy Hidrabean e hy doxy-2- phenylpropanarmde

(2R)- ié@ 1@1&9&%&(@ {gltljlgﬁﬁ? rﬁ%&lggrtog%’!hg%glllng 3 hde)X?’ geﬁlel}/y gropangnnghra .
(2R)- 12R)4421>eﬁtﬁlﬂﬁﬁﬁmyﬂu0%~5 6s%léﬂr¢1@rb@ni§l)meﬁyhrdxpmh€mﬂbtﬁmmhﬂd@

R 25 R gl R R TR RIS ey ety

(285)-3y3,24, p’fpentyﬂlhmd) Hr(a{ﬂudﬁ S-cyclopropylbenzyl)-2-hydroxy-2-phenylbutanamide;
(25)- 3(2324;%:] 4 ﬁ)eﬁ( %ﬂf e r{_? éi]l{’lor(ot5r Erlffﬂugr% ﬁrl‘}:?‘ﬁ)hl}/zyP) Behr}%%xgr 2 phlgl}/y‘iibutan%rmde
(2R)-%, QS)HMO((QNKR aéﬂnﬂﬁarélterm}ﬂ] Z}hyd‘nwmyﬂe)lﬁipmpma)m&- (3-chl or

o B PR R et LIRS s e yPenssigar o
X \by@ropypaepphdnitieinan de; (28) 2-cycl opr opyl

(2R)- i\ﬁ(&?ﬁrg ggl?lg nplgengﬁt?ah:yé %51%' [E ﬂ%o%lg {ﬁﬁﬁor&et&ylﬁgnzyﬂ@!_ 2-
(Mmmlp(f%l@nfemﬁyl 2-fluoropyridi n-3-yl)net hyl ) - 2- hydr ox

S - P SRR S
)rhﬁ@lﬁyyp]mpamgl@r oxy- 2- phenyl pr opanani de; i
f f
e T
@@@PWW“P@F/ US2005/ 019554

2R)- i@ﬁ)nﬂ?ﬁo?b-ﬁ-’(fﬂ&org %rﬁré&% 5% i 'r\'.?1 1%'11% Qmﬁg&@ LY RYIbl Bhnamide:

yl) dr oxy- 2 ut'ana
2R)- 3(%?@ nﬂsw@ 1%13{ flwrpécs:wew tréluptou@ﬂwlbgnaybr%hydm@mhhwlmmannde

(2R)-33, -t TBdeAy- @(ﬂuc?roﬂtb%ﬁg ﬁétﬁﬁﬁaéﬁb g%gdré»t()h ng nlx Zpr?[sanafmﬂe dr

trifluoro- I\I-S | uor o-

(2R) %ﬁ{%)ﬂgorﬁﬁe(ﬁrg,ﬁhfyrw&bp%l amipo)=§-ox0-2-pheny rqp[yh@mgthylcarbamate
(2R)- 3N[ﬁzlu6ﬂomml@ﬂiﬁéﬁﬂ@)@@&§ﬁhﬁm3} By -9 NendpRIPS Y RTBRER %@boxylate

)
(2R)- 3({i{%ﬂ@r@@%hﬂpryrl%r3dd}me(ﬂzfllﬁmweﬂé -osogtihersdiery2 pyryolplineyldcarboxylate;

(2R)- SLHQQyﬂL%rcpSL%ﬁiy a3 ifl]ammo} -3-0x0-2-phenylpropyl dimethylcarbamate;
3-tri Iuoro N-s | uoro-5-trifluoronmet hyl'benz

25)- 3)/{%% gorﬂéd]:rg;wrozqegwghmzbl %%maw@ez -phenylpropyl dlmethylcarbamate

(28)-3({2Ructo-3, (ﬂ’lfﬂmﬁm{éﬁﬂl)ﬁéﬂz?{gi d\}ll -3-0X0-2~ phenylpropg pyrrohdlln% 1- tcarboxylate
ro enz dr ox ut an
(25)-3 éﬁ(@&tlor methyl){)yn(? E 3- yl methyl]armno} 3 -0Xx0- 2 phenylpropyl pyrrolidine-1-carboxylate;

(28)-34{2B®)ftudro35-theth lﬂaylﬂ(ﬁﬂ-t_’aaﬁ)lniéﬂiygalhin()}')-3-ﬁ)kél Rer9tprépyl £ R Emate;
g

| be 0 t anami
3412 %i gg'?é'é?“amﬁleﬁ’ﬁa@)%ﬂ} F}é S PgrRienyleypey ppFdiginetiecarboxylate;
3-{ [2-fzord ‘ﬁ(ﬁrﬂhﬁﬁﬁ@?ﬁﬁ)&n@ﬁﬁﬁﬁﬁcﬂ%@ﬂﬁﬂy@%xo Cbhenylpro¥)ylpyrrohdme -1-

ntafl yoro- N- (2-fl yoro-5-trifl uoroneth
carboryfigh i i Cﬁg}&?@&@%@tﬁ%ﬁw BisispRaipoes tercot

(2R)-3,3,3-trifluoro-N-(2,3,5-trifluorobenzyl)-2-hydro
Xy- 2- phenyl pr opanam de;
(2R)-2-(4-chl oro-3-fl uorophenyl )-3,3,3-trifluoro--[2-f
| uoro-5- (trifluoromethyl)bendyt]-2-
hydr oxypr opanam de;
(2R) - 2-(4-chl oro-3-fl uorophenyl)-3,3,3-trifluoro-[2-fl
uoro-5-(trifluoromethyl)benzyl]-2- 15
hydr oxypr opanam de;
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(2S)-2-(4-chloro-3-fluorophenyl)-3,3,3-trifluoro--[2-f
[ uoro-5-(trifluoronethyl)benzyl] -2-

Wh@s0204pT opanan de; PCT/US2005/019554
(2S)-2-(4-chloro-3-fluorophenyl)-3,3,3-trifluoro-[2-fl
uoro-5-(trifluoromethyl)benzyl]-2- hydroxypropanam de;

20
(2R)-3,3,3-trifluoro-N(2-fluoro-3-brono-5-trifluorone

t hyl bergyl) ~Prrefit 616Ky cotngdBRIOlaRY ORAFTHIAE 1-2 or a ph
) - 3, 3, trlfluoro %L&%—f ugf% 3 cyano-5-trifl armaceutically

accepgaﬁw sple HrZ%;e(r?m%)rrﬁy @Qg‘,mzhemg@}qwnﬁp gmma@@nt for the treatment or prevention

ofa cér?dﬂlon:’se@ctgd frbmaf WahRERD Nnksde fond! Q)Vst@oﬁ]o'réél/sa&@eoéerﬁﬁ I%chgmid-mduced
[ oXy- 2- phenylpropanan1de (2R) -
osteo OZOSFSI ﬁ%ﬂoéméal(dﬁem Rese Sretmyore é?ﬁ%gle ]f%ﬂﬂwmg bone reconstructive surgery,

sarcopentd; ﬂﬁﬂy,&gﬂ@@ﬂﬁ'lﬁﬂ@@ﬁog&iaﬂi@ﬁl & SymptérdSh vé?bn{en

- 5- trlfluorone enzy am o} - 3- oxo- 2- phe
ather F]ig?l& Per qs@rq ‘a“{nﬁ,él_yper H&lfi%ﬁw gstlgz, a%tl% mm:g _b%matopmeuc disorders,
arthrifid cﬂmﬂlltltj@ iTig J5mﬂﬁbiﬁs/ 131) rwa@tnrg- Bro¥thtk FBicBY bdrasH dﬂél}exﬁ ﬁ’RfsQulgr dystrophies,

henyl p i di ne-| -carboxyl at e;
AlzheFrtl 'S Dé/ogmﬁée{ %il}gyy SEXY ﬁiy%fulsnﬂu))ﬁé%eﬁg/ Fl]ngﬁ](bﬁ@}gn progiatg hyperplasia,
abdonfih Iaglllpﬁsﬁt@pmétalﬁﬁhﬂ@ﬁdﬂydlﬁeafylpélmiﬁafbetes &P ssidn{ premature ovarian failure, and

. oro trifluoropeth benzyl] am no
mmn*m@méﬁﬁsf ﬁéﬁ@%ﬁ?u gﬁ?ﬁ%&%ylcé¥ban&te (29)-3-{

[2-fluoro-5-(trifluoronethyl)benzyl]amn no

(29 3% 1 S R PR At SRRPRPET arm no

1- 3- oxo- 2- phenyl pr opyl pyrroI|d|ne I-carboxylate 30

25) - 3- - f | 9- di n-.3- th

;E i é oxf‘) E( 5 % uo%g%tbcf} oampﬁséﬁ%&og;&){:}ﬂg%%f nl?ogn% 01] any onen of Claims 1-2
or a pliazmideutgrally Bectptahlé baltar steebisythdrbiemnenf bid apiian@aceutically acceptable carrier.

}-i-nmethyl -3-o0xo0-2-phenyl propyl pyrrolidine-I-carboxyl a

te; 3-{

[2-f] uéro- 545( ¢omipokitior ofifdgimA, ﬁhﬂlmzqdnjpanihgax} activé jt@'feﬁiéyt- sdlected from:

0 P 0|ldln car

o st R B SR D e o S S P SR e g dervarive, o
blsthSblemﬁefa.n an%trV@nZﬁﬁ)Edlécﬁ@dgsﬁoMédéﬁzﬂ%dﬂﬂteﬁ Bt avf intEBi@n receptor

s {1 S, SRS, B 205BL 9 S o e e

1nh1b11Dh en ewthgonist ¢ EEQF Bipdingtd @rRoclhst fecBR6Hs A NBIMatdr OF pdr&ﬁsome proliferator-
ition sel cted

o SRS P AR GO, MBSO e f e
growt}ghqymgmecmtagwgﬂe,l homeregtowthstoenpey msulm-hkp gfdmld Qﬁtoi:ﬂa p38 protein kinase

1nh1b1tgfe %grﬁes Oralpo%r]lseé u retng laff inhieref otq@\grg glﬁtﬁ%omsfr}, gﬂa?g?gla%cgql ?l]edlvatlve

vitamig [ qn vitamaindd &ﬁymtgx@n'at&mm( opestniie Kojesuvaak, ipyfigyond)Bluride salts, dietary
h IS, hyperchol esterol em a,

calc1ul¥]}gfﬁ>rﬂime§{s ﬁlrd%§t%!)p%%tg§elr§1y . .

dem a apl asti ¢ anem a,

hemat opoi etic disorders, arthritic condition and

joint gepairp,,. Slel p cer,. canc

cachex?a rruscglgpé/s1 (ggﬂ%nﬁré§§&ﬁ ld% Eh R TRY ggggmMe

cogni tive decline, sexual dysfuncti on, sleep apnea,

benign pros osi t.

rot abor o sy smegor B fupnBHRE el BRpling combining
compomctem@rdmé t‘DW rong pf (t‘lamnsulrte 2 o dhalmacauitmllyrmmgtalde saias etereoisomer
thereof dhdd pﬂﬁﬁﬂ@éutﬂ:;ﬂlng ?taf)lla%{ilﬁglf 4. The use of Oaims3,

wherein said condition I's osteoporosis. 5. A

phar maceuti cal conposition conprising a conpound of

any one of Clainms 1-2 15 or a pharmaceutically

acceptabl e salt or stereoi soner thereof and a

pharmaceutically acceptable carrier. 6. A conposition

of daim5, further conprisi¥g an active ingredient

sel ected from




an estrogen or an estrogen derivative, alone or in
conbination with a progestin or progestin derivative,
wa@2o0siig@hbsphonat e, an anti estrogen or a sel ecPCTES2005/019554
estrogen receptor nodulator, an av(33 integrin
receptor 20 antagonist, a cathepsin K inhibitor, n
HMG- CoA reduct ase inhibitor, an osteoclast vacuol ar
ATPase inhibitor, an antagonist of VEG- binding to
osteocl@ast reeeRIrel3m 32Rha6h ineakBfitiOlonBRibR %I sSIBEEd from rheumatoid
proliferator- activated receptor y, calcitonin, a
arthritisgnd josfaear@EEHt or ant agoni st, parat hyroi d honnone or
anal og thereof, a growh hornone secretagogue, human
growt h hornone, insulin-like growh factor, a p38
protein kinase inhibitor, bone norphogenetic protein,
an i nhibitor of BMP antagonism a prostagl andin
derivative, 25 vitamn D or vitamn D derivative,
vitamin K or vitamin K derivative, ipriflavone,
fluoride salts, dietary calcium supplenents, and
osteoprotegerin. 7. A conposition of Claim®6, wherein
sai d bi sphosphonate is al endronate. 30 8. A process
for maki ng a pharnaceutical conposition conprising
conmbi ning a conpound according to any one of Clains 1
to 2 or a pharnmaceutically acceptable salt or
st ereoi somer thereof and a pharnaceutically
acceptable carrier. -86 WO 2005/120477
PCT/ US2005/ 019554 9. A use of Claim 3, wherein the
arthritic condition is selected fromrheumatoid
arthritis and osteoarthritis. -87
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