AM NOPHENYL DERI VATI VES AS SELECTI VE ANDROCGEN

RECEPTOR MODULATORS RELATED APPLI CATI ONS [ 0001] Thi s
application clains the benefit of U S. Provisional
wopbismassion No. 60/ 642,841 filed on January G @90&/000733
which is incorporated herein by reference inits
entirety. FIELD [0002] The present inventi on reI ates

to the fields of chem stry and nedicine.

pAMINQFBENY L I)EBIWS@‘MS AWC&TINE MBQQ@V AUEPTOR
conmpounds and net hods d.bzmp e conmpounds for

medi ci nal use and/or to artre andr ogen receptors.
BACKGROUND [ 0003] The di scussion that follows is

i ntended solely as RJHGA{QEDUMEWHI]@‘GS on to assi st

int der st andi.n ; nhothing in,. .

thi s 1002} o ?%anphf%waéwﬁ%é’enﬁﬁﬁ P& Fic¥igjogg Application No.
68BAS KA %(ﬁéﬂ TRfukRY 189008, Owhibe id HM&BH&% herein b ﬁ, reference in its
[0004] The andr ogén receptor (AR) belongs to t

eftiit y of nucl ear hornone receptors Nucl ear hornone
receptors defl ne a superfa of I|gand activated

trans factors. Me f

char 2000l » Sietsy Rt BimdpT Sty ﬁm‘i b el i heioR Gpg redicine
Midr8 @%CQ% Bhghe gt H9BRI0R rélBBPIo nodbi f]j'o[mm{d&nétﬁ@is of using
interaction of the receptor with specific response

tlgise nempands for medivival sietand/ontd medide pdiekagewoivas: n

(LBD) adjacent to the transcrl pti onal

activati on domai ns AF- ?&g@@ whi ch are

|'i gansbosndepasndentussiog thagaﬂ&ﬂoﬁﬁpﬁn@iﬁﬁided solely as background
respectively. Upon |igand binding.to the receptor,

informadionee | ¥ inchaigdesiardipg ofitiihilnyertien: \Iothipg ih dith @ectmn is
nﬁthﬁeﬁ‘lt:o ge ?f@'ltnco 'b? Cco- a%({ gr%fr'a?ﬂtg ég:qﬂpenﬂl)ﬂow ng for

he recriditnment o tors activators
cr eafj@n0d] phrat amdrogentresepior (AR) lxddnge entht fieanitucl malear hormone

hor none receptor and co ents of the
TR BIRS NIREs RHROTEIESRPHET wamﬁr{agﬁwé ligand activated

A @RPEE AR MenRAWrAti %PmB/faré MabRteri9&8Pa number of modular
domains: a zinc finger DNA binding domain (DBD), which triggers the interaction of the

receptor with specific response elements at the DNA site, a ligand binding domain (LBD)
adjacent to the DBD, and two transcriptional activation domains AF-1 and AF-2, which
are ligand-independent and ligand-dependent, respectively. Upon ligand binding to the
receptor, a conformational change occurs within the LBD bringing the AF-2 domain in
closer proximity and allowing for the recruitment of co-activators, Co-activators create a
physical interaction between the nuclear hormone receptor and components of the
transcriptional machinery, establishing transcriptional modulation of target genes.

[0005]  The steroid sex hormones testosterone and the more potent dihydroxy
testosterone (DHT) represent the AR endogenous ligands. Through activation of the
receptor, these “male sex hormones™ modulate a number of physiological processes most
notably primary and secondary male characteristics.

[0006] Clinical situations in which levels of plasma testosterone are decreased,
| also ktiown as hyﬁorgonadis-m,r l;ave been .extensively studied. For instance, children

suffering from such a condition exhibit a total absence of pubertal development. Delay in
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[ 0005] The steroid sex hornones testosterone and the

nore potent di hydroxy testosterone (DHT) represent

t he AR endogenous |igands. Through activation of the
wecemios317t hese "nmal e sex hornones” nodul at e aePuged000733
of physi ol ogi cal processes nost notably primry and
secondary mal e characteristics. [0006] Cinical

situations in which |l evels of plasna testosterone

RybertE gdy to pIvsholRgetkrPreRlems, SetfpAai 18 o £{A8ip @adfor delay in the
F

PIATIRL bR A Bl R85 o BT UL 0 B,

soudyelr dpédendelvgicalpnteiis. haPe kenfirmad thm plsiny tés@tksotedevels gradually

chol ogi cal oblens secondary to .short statu
Eatie Wil She. PR TSRy o STRRo e a8 b A b iy cinca

%@éo’ﬁﬁ&@ﬁ' $hisCOnd&Nen 1h&ch SEU46 bRl aBOemAR SR togenarians where
reover, several epidem ol ogical studies have

B 7 mEdnethdn tblls aaregIP e tegsicelho qualife vier diypegoaedismy Decreased

se 1.t h ag On _aver quarter
R FOR e e oS R TR Bl R B 5
RERthtddl With mSOW@Lm iffphiempiitay Bleefilalig aMde fBiephysical manifestations
oct ggenari ans where 50-80 % of nmen in this a %rou
E!Llﬁﬂ?scb‘l’ﬂey dawayu o5) 1181 PRGRIRE PR P REmPeReods gﬁor ers, cognition,
V %ﬁ% L1 dc
cfe&%&s%&‘i e r (lei? at egﬁ&ﬁ}l %olg%ﬁggffﬁ I'S arés | %ét%e dﬂgﬁpause
obVI QMHW] npaﬂlmmnttlmrapmm ecly) ual tlteyuSRf of itdsesferam and testosterone

R T e e B ShetoeC haBie et BrE: tg bRy well a5

eﬁ@&ﬁ&%ﬁﬁ HcBsd O theT. N&g%@ﬁﬂl&' @hcls ofeh %[arss% @f L8roftB hormones,
‘mal e nenopause” or ause" [ 0007]

tgyr lmntbet:m @reaqpee@caﬂﬁlappmﬁe fre lﬁgeruag Skeé@@ldgu@#mmeswdpahents

sg %I]m@e NG aya 881%;& iy thﬁlécgg? )}:on %‘r‘i {u&;s h%ve reported a

m&ﬂeua@b@aﬁomwdgsm Sgonﬁﬂﬁﬁita‘@ﬁlgﬂﬁeﬂ. hsapaﬁ-hmmgre@a@daﬁﬁve @merged
effects of this_class of steroid hornones, they have

dpwerstitiag Hiseirnelia tystagipprn isplaperent drapi | iR gmaKceing; Hpumber of
g@é&%‘ & Q%gf%%%% ;Bg#(%g%gétﬁ 13 WL RE ROnd TR u%abo’f\srﬂum b, mood

pl ace Tinical™ studies have reporte
dizotdees (Fpk of vigoh Meﬂfbeﬁlgb ancacognivige in digoophsmalmaologigiarega, dry eye is
n. | arti r,..reports have r ged .
o[ et E R pTERE O ERPTorgRe S GHORTaRG o pMepe et swdies
hb0e hamYightBd | 4TREPMATE Betheib AbcreisiRS RERERrdE R8s and increased

rel ated hypogonadi sm such as bone density, anabolism
lnmiwmﬁwfmbgﬂmﬁtsdwﬁﬁcs (lack of vigor, well belng)

and opht hal iLc_are
o a8 o e e PR e e BRePo B e oY s ace
idefB Lot @iONE ahadcedSlirsMise MeaRlikms tnilhegathiapiGity, intramuscular
h hlighted a correl ation between decrea3|n% .
ahdg tlepan of| kapetasting Psiert ey sgnsifiedefige besis of testosterone
e@lfc@ﬁ%ﬁaﬁpf LRSRSE- the QQg@hl%tﬁﬁﬁm? bflerh %ﬁ{s%% 'Té\leﬁfmduced
stostero and tesdtosteérone analogs are Ineffective
byl tlsest prepatutinge dufse nasatishssrymetifb of msotlamd sexual function in some
hepat ot oxi.Gi t i nt.ranuscul ar j.ectable forms of .
e GRen oot wERORE briorsd S G e pad §yS for from being
ideBSt A8t QLARAL ' CRPABRESARNT 1dREARY . JHINBY eHlisplahe ﬂl&&gefavorable
fluctuations of serumtestosterone | evels induced iy
pPhaveeoliiredig aprapertins aodubee ungewi &1 det o yeifptivet mode of delivery.
0 n (o o
NS B AR B R R RO Rl by e
highuatef(ﬁrsldxr ﬁmalaew g{dceiﬁ}gd tesio@temetgre&smvetgramea agpronl, Gels are
test ost erone patches display nore favorabl e
phar macol dnetic properties and have proven to be an
effective node of delivery. -Revert hel ess,
testosterone patch systens (especially scrotal
pat ches) are hanpered by the high rate of skin
irritations. Recently, testosterone gels have gai ned
approval. Cels are applied once daily on the skin




side effects, for instance prostate enl argenent,

acne, hirsutism wvirilization and masculinisation.

Furt hernore, the androgenic property of testosterone

and its anal ogs are thought to constitute a enhanced -

risk of prostate cancer. Thus, a search has been

initiated for non-steroidal conpounds that can

Magplicdloped tihey by i ek | ' C

e R e R P BTRAAR amours of

MiR§tsigrone do orstoBARNal homicpalevahes teed comat thdsignehidls Symptoms of
te better

of. ¢ unds.wi |l in.general depgonstr L i
o ARG i PR R SRR ert 5 RGP s M rp capigion raiss
s hanes oeddelies Al cBSsistdpd dfiRedyi cul ar, non-ster oi dal

SARMs are expected to | ack androgenic properties.

Second%8@Her a¥iproidabARVEzas Towsset et plogtadi butadesirable adverse
adgli t. I [ tic benefits by displayin Cre
O B0, S RS e Skt o v, virizaton and

aumnebcalgeaition.C BIfRREGE Sthe AtBdgesic pieith 8Pl8ofieRh bt B analogs are
SARM5 i s expected to be their significant

Hheualih o costitnte ¢ enlmusadarek qfpoostis eaneers Thust a agpdciias been initiated
there.l ' C esent ed by f.o .a
(ilﬂ)ﬁ:n%%g%x}cﬁga?\éhﬂgﬁuﬁds ﬁ"%? %g&ps (écﬁngagel; 3%: - getiyily’ of ARY i:gands; such
 Pompowis utd efeirey taacSiicaid Andabin RASHBOMoMMMBTEHNSARMs. TItis

ri n‘%&ﬁ i.ch cor}prises atons Y1 and Y2, is o
SPTEITARat i eas afcomperngs Wi leagrel dsp@nstrap better gharmacokinetic
- RAdiSeS8L Grds t r : l.stl.ng. of no _and__ .

oA PR PR B |l UGEE MG S rarfV B’ pPReroica
- &M ewepexpecisd 34 lavly afiroppiic go@leties.  Second generation SARMs are

expected confribute additional therapeutic benefits by displaying positive anabolic
. properties and antagonistic androgenic components. Another desirable feature of SARMs
is expected to be their significant bioavailability.

SUMMARY
[0010] In a first aspect, there is provided a compoun& represented by
formula (I):
R Ry
NA
YI\N/ ;{2
Z
Z
3]
I

or a stereoisomer or a pharmaceutically acceptable salt thereof, wherein:

ring A, which comprises atoms Y and Y», is optionally substituted §-
azabicyclo[3.2.1]oct-8-y1 '

R, is selected from the group consisting of cyano and nitro;

Zy and Z, are each independently selected from the group consisting of optionally
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substituted al kyl, optionally substituted al kenyl,

optionally substituted allcynyl, optionally

substituted cycl oal kyl, optionally substituted

het erocycl yl, hal ogen, cyano, hydroxy, optionally

substituted am noal kyl, optionally substituted

al koxy, optionally substituted aryl, optionally

substituted heteroaryl, optionally substituted

het erocycl yl all cyl, optionally substituted

heteroarylalkyl, -C(0)0OR4, -C(0)NRAR5, -NHC(0) R4,
substNht% opbiNORtbstitided alke tihally S3fint&RAkynyl, optionally

é Pand - SCONRBR. 9; a6 Re and R5 are each

substﬁu@é @mj@alkyly ogmr@ﬂy sebstifuied haterogrchrlphalogan syanaghysiroxy,

optiEOHER B Sin®lio ol 8otttk ENOmY susfituted ary1,

optﬁﬁﬂlyos’ﬁbkﬁrthteﬂ lhefe%ﬁ‘jfll, bpﬂcﬁﬁll? yﬂisﬁﬁitéd/]ieterocyclylalkyl optlonally
het erocycl yl al I cyl or substituted heterocy

b AP ToaHAlky L DORa- PRI e AECEOY NISBSRY, -CHENOR,,

su t I L substltuted
LF ?%gd)}aﬁiy%’?%i aﬁbﬁ‘@%asg Ieéubst ituted
hetRerandrB are each indePéndently Bleacd freﬁcﬁlelgirdqp emdésing wf hydrogen,

elec ed fron1the rq consi st of dr ggen, _ hal o,
alkYi St’fwf Gy L, aik%wu%r afﬂé%eri't kel Y?g% ubrfifpted alkynyl,

oS AHBR . ER B PEEE oci

arylhlkyle oo eytsstindtad lar:glhlkpl; asylbart sutbat imtbdhadyk riedgrohnyladityl ool subsumted
or

aryl.al kyl substituted arylallc aryl
hem?ﬁﬁ@?&?ﬁ?%%ggFVFmﬂﬁ%F@¥ﬁﬁF t?9?¥Lr substi tut ed
r.Qar t S
het1§ ra%g rR/yJI &b lé)ﬂ:h 1&&1‘%4&%’&1@3@1 Eel&,rte(f HQﬁq ﬂhtagﬁ‘&g)ch?nsmtmg of hydrogen,

haloC(:@tNRhY@pr—dﬂKﬁ) RAUbMIRUIE] @31@5, al R4ub9ﬁ@$€}d2ﬂll(enyl alkynyl or

Subsg%%% %gﬁg%kﬁrséﬁﬁi%% %?a%lsﬁ%m b g, rbsituted

hete%%?lglag?‘f OOII:_Q ?@)&ﬁ‘(ﬂe& %@l%?s) oy C(B%tﬂéa%ﬂ aryl, heteroarylalkyl
or subsytmm Fiseter heteag)lRar sglp lswzmm;zs()m NR4Rs5, SRs,
0S02R4, or NHSO2R4; R8 and R9 are each

C(OdRg e@@mm |@(03NR&§, SIHELO)R 4 MR GHOWRs, COREO R4 KYSilRs, C(S)OR4,

ce e Mgl RiaSOR: SoRutit: RRaE SRy and aliot

subsﬁiiﬁé@a{vm' L, Sb@émt Wigd cysiroal Ceyor.,, C(O? e NHC(O)Rs,

het erocycl yl afl kyl or substituted hetero%g
NR46£9)R, @c(caa)&,s@assm WE(EHORL y CERIRR s, aNH C(S)R4, OC(S)R4 S(O)uR4,

al k ubstituted heteroaryl al kyl; and n
502@%1 qgﬁ& &Iﬁgﬁ?@‘ to 3. [0010a]ln a second
asRg@hd Ho@é @adkSindEmndata, 1dnar fBmemt ige@lp consisting of hydrogen,
conposi tion conprising a conpound as_defined above

alkyhat sabqﬁhaqbdraﬂ(efbt lisenyl ypr aubsiutas adkeaykiaband or substituted alkynyl,

ek FRIOBL L S BEREE pe B bR P4 PSPy

arylakyTRd sahuiangd 49Talith, amtirke&trmmau@ﬁ oﬂsdbemimﬁweérﬂalm and
di sorder selected fromthe group consi sting of

Al Bheamigtegsr Bpmelai®e’. Par ki nson' s di sease, M1d
cognition inpairnment (M), Lewis body denentia, and
frontal tenporal denentia conprising admnistering to

a subj ect exhibiting one or nore synptons of said
condition a conpound as defi ned above. [ 0010c]

In a fourth aspect, there is provided the use of a
conpound as defined above for the preparation of a

medi canent for the treatnent3zpf a netabolic disorder
selected fromthe group consisting of dyslipiden a,

at heroscl erosis, and non-insulin dependent diabetes
(NI'DDM conprising adm nistering to a subject

exhi biting one or nore synptons of said condition a
conmpound as defined above.



[0010d] In a fifth aspect, there is provided the use
of a conpound as defined above for the preparation of
a nedi canent for the treatnment of a cardi ovascul ar

di sorder selected fromthe group consisting of
hypertensi on, coronary artery di sease, and nyocardi al
perfusion conprising adm nistering to a subject

exhi biting one or nore synptons of said condition a
conmpound as defined above. [0010e]ln a sixth aspect,
there is provided a conpound represented by formula
(0: RBR7 A -)1% or a stereoisoner or a

phar meogifd]cal Iy acsephdbhdess! thdrbeiseqirovideér ei Ipharmaceuncal
ring A, .which conprises atons Yi and Y2, is

donTRKEIaDY C%IHB%WIP% Uk SEMPOURS A5i €SfEIcd] ahoye1ansk @- phagmaceutically
Fﬁkgéﬁaﬁgleﬁ&%ﬁeﬂgrom the group consisting of cyano and

is selected fromthe group

consi qodn@vjof hydrbee spapt ileRakd Yrovithat ihk Uit k¥hpound as
ional |y substituted al kenyl, optionally
sﬁ{;@@@dt@hoe’d gtk ey Iprepspatioon aif| ¢ wedcwinent ddr the treatment of a

SR WR P S B RSH PRLFRY o Alcbimers
o e U S
Si@b@tltlti,utimﬂ frvetdr eampplal dpbérdmatompssibgtddmibBering to a subject
h%%rlt%: on (l)rarlnlc;%/el syrr?p%t)rlngg lszlilﬁ condition a compound as defined above.
[0010c]  In a fourth aspect, there is provided the use of a compound as
defined above for the preparation of a medicament for the treatment of a metabolic
disorder selected from the group consisting of dyslipidemia, atherosclerosis, and
non-insulin dependent diabetes (NIDDM) comprising administering to a subject
exhibiting one or more symptoms of said condition a compound as defined above.
[0010d] In a fifth aspect, there is provided the use of a compound as
defined above for the preparation of a medicament for the treatmment of a
cardiovascular disorder selected from the group consisting of hypertension,
coronary artery disease, and myocardial perfusion comprising administering to a
subject exhibiting one or more symptoms of said condition a compound as defined

above.
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substituted heteroaryl al kyl, -C(0)0R4, -C(0)NRARS,
-NHC(0) R4, - NHSO2R4, -CH=NOR4, CF3, -0C(0)R4, -COR4,
SR4, -S(0)R8, and - SO2NRBR9; Z2 is selected
fromthe group consisting of hydrogen, optionally
substituted al kyl, optionally substituted al kenyl,
optionally substituted al kynyl, optionally
substituted cycloallcyl, optionally substituted

het erocycl yl, hal ogen, cyano, hydroxy, optionally
substituted am noal kyl, optionally substituted

al | cox optionally substituted aryl, optionally
b@ﬁ @/fi]t edImatsErbaspect. Biste @naqowi%é ybearhpennddrepresented by

;bnﬂggegocyclylallcyl optionally substituted
heteroaryl all cyl, -C(0)OR4, -C(0)NR4ARS5, .- NHC(O0) R4,

- -CH=NOR4, CF3, - 0C(O)R4, -COR4, SR4, -S(0)"R8, and
- SO2NR2R9; provi ded t hat 'i~ me of Z1 or Z2 is
hydrogen, the other is nety R4 and R5 are each
|ndependently sel ect ed FﬁOHiybe group consisting of
hydrogen, al kyl or substittfed al kyl, al kenyl or
substituted al kenyl, al kynyl orzsubstituted al kynyl ,
cycl oal kyl or substituteg”crstodl | cyl,

het er ocycl yl al kyl or subf ted heterocyclytallcyl,
allcyl, aryl or

aryl al kyl or substituted™~ary

substituted aryl, heteroarylal Kl or substituted
heteroaryl al I cyl, and heterparyl or substituted
heteroaryl; Re and R7 are each independently sel ected
fromthe group consisting ofl hydrogen, hal o, cyano,

o B SSRGS e R

al Haynul . vl Q@inbﬁ&eso atdrdSY| taddedy YR Qplikidlly substituted 8-
heterocyclylalkyl or substituted heterocyclylalkyl ‘

Eﬁ&ﬂﬂykﬁ$29km©§ﬂéubstituted aryIaIkyI aryl or

?éﬁsl %@fg fiagﬁh e peciooary Mr(‘égjsugg?dsrtSﬁ Lyt S

heZ? iPadladted £h4, th&@fdﬁ@ conb¥tinCo0 hiRdrog s Q)pﬁ@ﬂally substituted alkyl,
C(0) NR4RS, NH% 0) R4 NR4 O) R5 OC(0) R4, C(S) R4,
optl@@lj,y oﬂzbsh’@teg E@Xu @].kyg@zb) Rgtlonally substituted

cycicﬁ%ﬁ%gg mggoé@%ug@fﬁg%gfbﬁ@? Cf@%%% 4br5 o, hydroxy,

optiddall{ GybdtutddREAH0IIRY, oﬁﬁ(ﬂﬁllﬁli;ubs&‘(ttﬁ}:d?éikoﬁﬁ %ﬁadally substituted aryl,

opticpbiih RubsiD di“ii%%@ option iﬁab%ﬁéteiage ey EiBikY) ptionally

|ndependentIy sel ected fromthe group consisting of
hydr ogen, al kyl or substituted al kyl, al kenyl or
substituted al kenyl, al kynyl or substituted al kynyl ,
cycl oal kyl or substituted cycl oal I cyl,

het erocycl ylall cyl or substituted heterocyclylal kyl,
aryl al kyl or substituted arylal kyl, and

het eroaryl al kyl or substituted heteroarylal kyl; and n
is an integer fromlto 3; provided that the conpound
is not: [0010f]In a seventh aspect, there is

provi ded a conpound as defmed above for use in
treatnment of a condition selected fromthe group
consi sting of hypogonadi sm |ower than nornal
testosterone plasma levels, infertility in males,
erectile dysfunction in males, andropause in nal es,
endonetriosis in femal es,- dyspareunia in femal es,
vagi nismus in femal es, sexual arousal disorders in
femal es, sexual orgasmc disgrders in femal es,

di sorders of |ibido in mal es”“cachexi a, H V wasti ng,
critical illnesses in which nuscle wasting is
apparent, sarcopenia, frailty, short stature,
dwarfism bone density |oss, nood disorders,
depression, inpaired cognitive functions,

neur odegener ati ve di sorders, xerophthal ma, netabolic
di sorders, autoi nmune di sease, cardiovascul ar




Il and prodrugs, stereoisoners, and pharnmaceutically
acceptabl e salts thereof wherein: Z1, Z2, Z3 and
Z4 are each independently selected fromthe group
consi sting of hydrogen, optionally substituted al kyl,
optionally substituted al kenyl, optionally

S t n ti u ' d. Y=
s By O PTO RSB BAIOS yonR. -crNOr.
CFhabOYeIR,, AYGRY,SHy B(OXRs, aidt-SOERERs; subst i t ut ed

am noal kyl , optionally substi.tut g(g_lplcoxy_ seuted alkvl

opt Zoeselspied Bem e EEPapRIStiBS Of SHAPES> SRl ubgituied alkyl,

: ' | i . .
OPIEJZI%@# gg{?glw&%ﬁ kta'yi l?e% ?%p%f?ﬂﬁonaﬁ?;giﬂlﬁg%ﬁdt S%kggyl, optionally substituted
cyd&%ﬁ?ﬁﬁhéﬂ%ﬂ) gzﬁ‘z(tﬂcﬁ_iﬁ&4ﬁetéi(g;yd‘LMR41Eﬂogehll-|@()@1R4 hydroxy, optionally
3 ' = . ., COR4, .SR4, ) NR .
Subawteé@mgﬁi%ﬂwp?ﬂﬂéu}bgﬁ&@ﬁ%ff alkpxy), gRen sbHIET ) optionally
sub§ufdd %éte%o%rﬁ,(’to&mgﬁmg bstiRbel SheBlos AL, 0Bpidilly substituted

group consistin c¢yaneo and nitro; rin

A,
hetevoirytallgdTpE(RER 4t-646) NR.Ran dNVIG(O) R4, atNHEHDi o a%Hy—*NOR:;, CFs, -
St i ed, bi ic or [ ic non-aromatic :

002@1 r‘&i@é‘bg%ﬁ%@ 'S@dugb@ﬁ?@ﬂé ee heteroatons
Sg'zﬁetlﬁéd {HaP B TL OHP, HHIFIcHen e BfhetNs 0, S, S=0,
SO2, C=0, and C=S, wherein'neither Y1 nor Y2 is C=0
or Krshd Rs are eacR4ndapdndBitirselestad Hram thepmmue gersjsting of hydrogen,

oSSl St B SARERE PR BSOS bt s
cycfoAlist | drUbitatddc epibalkyll ayboyelylalunser subsaichiad lymydeyclylalkyl,
cycloal kyl or substituted cycl oall

arylatkyk oo sybstititad layylalyl, sarpk of syl ltﬁgglg;l,ohgtgqogyéqlkw or substituted
AL R A By )t un e
Rs B&d Rb Qad ¥l in@¥pendadily hgésdaom thergroupbssrsistingdf hydrogen, halo, -
cya.gc?,t ﬁ;id?gé%l élkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
| substitutéd alkynyl, cycloalkyl or substituted cyclbalkyl, heterocyclylalkyl or substituted
heterocyclyia]kyl, arylalkyl or substituted arylalkyl, aryl or substituted aryl, heteroarylaikyl
or substituted heteroarylalkyl,' heteroaryl or substituted heteroaryl, ORs, NR4Rs, SR,
C(O)Rs4, C(O)OR4, C(O)NR4Rs5, NHC(O)Rs, NR4C(O)Rs, OC(O)R4, C(S)Rs, C(S)‘0R4,
C(S)NR4Rs, NHC(S)R4, OC(S)Rs, S(O)Rs, SO;NR4Rs, OSOzR4, NHSO:Rs, and alkyl
substituted with ORy, NR4Rs, SRy, C(O)R4, C(O)ORs, C(O)NR:.RS; NHC(O)R4,
NR4C(O)Rs, OC(O)Rs, C(S)Rs, C(S)ORs, C(SNRRs, NHC(S)Rs, OC(S)R4, S(O)aRs,
SO,NR,Rs, OSO;R4, or NHSO:R4; |

Rg and Ry are each independently selected from the group consisting of hydrogen,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, heterocyclylalkyl or substituted heterocyclylalkyl,
arylalkyl or substituted arylalkyl, and heteroa;'ylalkyl or substituted heteroarylalkyl; and

n is an integer from 1 to 3; _

provided that the compound is not:
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R6 and R7 are each independently selected fromthe
group consi sting of hydrogen, halo, cyano, hydroxy,
al kyl or substituted allcyl, alkenyl or substituted
al kenyl, allcynyl or substituted al kynyl, cycl oal kyl
or substituted cycloal kyl, heterocyclylallcyl or
substituted heterocyclyl al kyl, aryl al kyl or
substituted arylal kyl, aryl or substituted aryl,
hetergQaryl al Kyl or substituted heteroaryl al kyl,
het erl aryl subst i ed heteroaryl, OR4, NR4RG,
SR4 0) R O) OR 0) NR4AR5, NHC(0) R4, NR4AC(0)R5,
, C(S)NR4125, NHC(S) R4,
S) 1247 §( )R S@ RARS, 0802R4, NHSO2R4, and

substl uted wit OR4, NR4RS5, SI24, (C(0)124,
C(O) t5, ) R4, NRAC(0) R5, OC( 0) R4,

( , NHC(S)R4, OC(S)R4,
S(0) R4, NRARS5} d9S02R4,~Nor NHSO02R4' 128 and
RO are each i ndependent |y sel ect ed from the group
consi sting of hydrogen, alkyl or substituted allcyl,
al keny[OOdﬂf_lsubsInia: stvedttabhdpeenythereak [ ppyviyled @r compound as defined
cl oal kyl or substitufed

éﬁefr 'af Pt 3%?63@1989@?( ¢ %qmdatwn slecled dkqrp (the group consisting of
hﬁ%{ﬁ%‘&@{(‘ﬁ Jzygl Z(#]‘Jvd&h%bt’ag?%ﬁp% k&%ék)s oééjgﬁ%)ﬂn% Li%ﬂ?ﬁ%i S, &nfertlhty in males,

hateetrﬂeadydfahdtwn, irfinfales,i sndBpdusk egemaldsOndofetribsis in females,
[0011] In, an enbodi nent of this i.nvention, the
céyfipatsnaiaon femalkas) vaginigmup m frnales, [sexusl ﬂmussledle@ﬂw in females,

ofST afoBh eSS IR, disohdey S HBiGreRaRycadtesia, HIV
'QQéIEﬁJ]gI Brlﬁealei[m@ﬂbm%h‘i’(fh fnﬁb&e '\f‘a\éﬁﬂ '199%91)2&&% sarcopenia, frailty,

[
bi cycl'ic heterocycle is a bridged
hedhtoetr stetpee,edwir@id g bona densieyrbosi ummd dlﬁoztdarss depression, impaired

i nvention, Z1 and Z2 e |ndepen ently sele from .
t FREYHGU pﬁ’@ﬁﬂgfilsst |Uﬁgfﬁgiﬁg?%@t3/§en sgpﬁgﬁbsgipqqpﬁngglmla, metabolic

gt By S A YspldBl OB e o,

arrestarectapeadend kohisgheatied from the group consisting
of hydro en, unsubstituted
[00T0g] An embodiment of this invention is a compound represented by

formula (f) or formula (I1):

R R
7
RS\’ _/:.R-r 6._.\-\"_‘/
'( \.‘ H A
i A [ Y1 YZ
Yt Ys \N/
N
21 Z4 Z1
Zy Z Zz
Ri Ry

3e-



-(G-&A)allcyl, -(G-Caal kyl OH, - (G - CGoal kyl (bal 0),

hal o, cyano, -OR4, -0C(O)R4 and -CF3; and, the

bri dged bicyclic heterocycle conprises one nitrogen

atom wherein R4 is selected fromthe group

consi sting of hydrogen, unsubstituted (G -C4)al kyl,

unsubstituted (C3- C6)cycl oal kyl and unsubstituted

aryl. [0015]In an enbodi ment of this invention ring A

has the structure: [0016]1n an enbodi nent of this

invention ring A has the structure: R6 WO

2006/ 076317PCT/ US2006/ 000733 [0017] I n an enbodi nment

of this invention, R6 is hydroxy. [0018]In an

enbodi ment of this invention, 127 is -(Cl-C4)al kyl.
oirgs, dereeipdioetb.mpdh phasmacehlienlly acospiablo salislAgrebBwherein:

bondez:i’ 229 Zgr}ﬁdsﬂna?e %chhbﬁgependenﬂy selected from the group consisting of
hydrogen, optionally substituied alkyl, optionally substituted alkenyl, optionally
substituted alkynyl, optionally substituted cycloalkyl, optionally substituted heterocyclyl,
halogen, cyano, hydroxy, opﬁona]ly substituted aminoalkyl, optionally substituted alkoxy,
optionally substituted aryl, optionally substituted heteroaryl, optionally substituted



atomto which 1(6 is bonded. [0020] 1 n an enbodi nent

of this invention, ring Ais tropane or an optionally
substituted tropane. In an enbodi ment of this

| Woensdoss17ring Ais optionally substituted WM}[{%@@]&({]OO’K{;
or nore substituents selected fromthe group

consi sting of hydrogen, hal ogen, hydroxy, alkoxy or
substituted al koxy, al kyl or substituted al kyl,
ahﬂlt@wblyla&kyéu bepttionaltye dsubstiteted | | hegerdeyyigikylor C(O)OR4 C(O)NR4Rs,

TRk §sBaty SR (Y TR0k S Sifiths auhS0RaRs:

QiroHRSthaty RRStI0A8 of 22 71, 73 %r 2Y @.Gz@ Rgld[’og@ﬁ enbodi ment  of
this invention, at |east one of or 1(7 on ring A

i s hydndxsplested ftomtbe growp sansisiios of siene awsk nifrh] s

i nven ge hal oal k

nyor oryatkyTet dedrS e XORRT o PR Brfitntapinseg poyotc or

itdcyelik yiby-atvalatdg deierdentle abxhtmhlr!gruﬁ‘lixbdhﬁkmtdﬁcydtomd selated from the
ention, Z1 is methyl or ethyl

mbod f
%aca%z'@n”%&rﬁ%fs@@i 13 HOe 0 R D RHERTS: et Eml geither Y} por Y3 is C=0

lopyention, Z1 is nethyl or ethyl and Z2 is chloro. In
an enbodi ment of this invention, Z1 is met hyl and Z2
i s chReend R} 8621di mnderndeily dbleed frah thdhgoup nomsizting of hydrogen,

tgga}engg g@%f)l?l]ir’] %.mg{lw&%%h;a]%%é I%g ts{ﬂ??r&rr[gelfcfa a]ic!azll))l fi;llﬁynyl or substituted
@g(giz 12] g%zdggiygr gr 2simkifitdd deidaligRheRiekdeyByRAaP! 6Y Cltbstituted
cterscrrdaliyl( 3 aetedlod hyedr sRbstigred apbiaffol,o 4rg. 2or  substituted  aryl,

hBEA R Vol e R0 A et or obriged e
) - 5- nRE yd ReaE engh mﬂélﬁnd&t1§r Sele@iliRoriVil @6V Sonsisting of hydrogen,

-azabicyclo [3 .2. ct-8-yl)-2-nethyl-3 -nitro benzo
halo ogpe, hydroxy, alkyl or substifuteéd alkyl, alkenyl or substituted alkenyl, alkynyl or .

I
gffleg G ORRh ks (inRfor BB ErAEBOb BN B lubstinred
h@exﬂcycﬂ‘gﬂaikﬂxym&laﬁ%bmcycshksﬁtute& ar§lalkgl, aryl or substituted aryl,
ﬁ%rﬁérgr@?? grz (ﬁ)lil Ist Mh@}?r?)argﬁtﬂ%; éléieg%yloorlzsubgituted heteroaryl, OR.,
Nlmt 3R, 33@% CROSdR 0 CROMR R, NHC(OIRs, s NRAGORs. OOy, CS)Rs,

-en r oxy - 8- azablc c
D OR e SNRIR S NHCR, OCSIR, S(O)Re, SONRRL, OSOsRs. NHSO:Rs,

ﬁ@%ﬁiﬁ#&sf I Bg&%lké IEL‘;HEéS R, IEPARSKLR 8\t o)R,,
NM@@RQ@MR@W(@R@@@@M'@(BMR%lpme@mm@Sw B(O)Rs,

| uoronet | ayl benzonitril e;
(D3GR NESAHRhy | - 4- ni t r opheny1) - 8- azabi cycl o

[3.2. t . .
S oni s I@J éﬁﬁ %Jéégeéaﬁg lncteyerfdenﬂ se fic‘éeéibflt'o(gr}l/ ﬂwe &roup consisting of hydrogen,

dligyl 2r ]s]lbamtutél‘r yIky1, 3tkenyiraxabstibted hiceke, 'ﬂkl}lh}'-l 0B sulisﬁtuted alkynyl,
C[yg1 al%ylo 1 pr 8@%’%&1? y&% rz]ﬁ/l%d 4hcrt1érgc§y%gf?aic5){ 9 or su si:l‘a%’c{tj:l Ihg%érocyclylaﬂcyl
a@yl E’(ﬁ"%ﬁ%ﬁﬁ&f‘gﬂ ﬁt?rlj %ﬂ&ﬂet&o%% ¥uBltftuted heteroarylalkyl; and

oct-8-y1)-3-ni trobenzal déhyde oxi ne;
endoJBSéQn£M$Dﬂ@m3ihﬁdroxynethyl 4-ni trophenyl) - 8-aza

bi Cyﬁhf?ﬁ] 2. oa%t &ip (i?’dﬂ%leﬁt of this invention, the compound of formula I or

formula I is not selected from the group consisting of:



endo- 8- (5- Chl or o- 2- et hyl - 4-ni tr ophenyl)-8-a nbi cycl o
[3.2. 1l]octan-3-o0l;

2- Chl or 0- 4- ( 3- endo- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-y

| whenwpmdsif i | e; 6-(3-endo- Hydroxy- 8- azabi cycl @prusa006/000733
2.1]oct-8-yl)-2-nethyl-3-nitrobenzoic acid; endo-8
42- Hydr oxynet hy1- 3

-nEthyl 4. -nltrophenyl) 8- azablcyclos 2. 1]octan 3

-01

2- Chl or o- 4- ( g0 - hy v - 8-az blo[
3.2.1joct-8- z D tr|

2- Chl or o- 4- (3 ndo hyo oxy 3- -xo nmet hyl 98- azab cyclo[
3.2.1]oct-8-yl)-3- net ylbenZnnltrll hydr ochl gri de;

and
2- Chl oro-4-( -
3 .2. l]oct-8-y1)>8- neth benzo Ltrlle
[OOZZ}An embodi nent” of this invenfion is a odru

est er [00a} bormer smbedimentwf Sis isutrtianaingoh dspbi Célczbﬁterocycie

phosp e _of 2:£0ND0 or f rnula

f or w@g{% %06’2 R %@ﬁt i %F%‘"’. peterocycle is a
mﬁa@ﬂdﬁgm@;mﬂ@ﬁ@mﬁﬁutlcal conposition conprising a
conpound of formula (I) or fornula (11) and a

phar ni{9édk | c@@ﬁ%@@@h@ﬁ@%ﬂé@ﬂb@fbm [ 0024] An
%”E%%Z’E?&Bdéﬂeﬁ& dl?l?%@le&gd’ i?(!uﬂ tﬁe {p §1 er[% ﬁ?{groggn unsubstituted

eat I'ng con Ion selecte

_e(mwsﬁlmksmg(@lﬁchn)ﬁﬂ@mamls@aoalkﬂ@ﬁh) _tﬂaan cmbnmm -OC(O)Ry, -CFs,
5@@ $é5§§§ | asma [ evels, infertility in nales,

€ PB#iction in nales, andropause in males,
RN, gal ?ndegeﬂd%ﬁ@ &SlectHy SPELEHR &rdud TBARLSS, of hydrogen,

vaglnlsnus in femal es, sexual arousal dlsorders in
fresubdtiéged sexual orgasn1c di sorders in femal es,

AT BER Bk e GRS ol ey 1 08 R, ane

amed@nt , sarcopenia, frailty, short stature,
dwarfism bone density |oss, nood disorders,

e priderdibinyclis hseropssds @@@ﬁﬁﬁ opg DitpgeR ploms Whersiy Ru is selected from
t
e SRNGLALINES 0 ARLIRI AR oLty 1o Bt o

O optatky] arnmeubstiand sylhi zophreni a, conpri sing

adm rin o) patient exhi biting Qr nore
synp?ljsﬁiﬁ i%f?é‘ %ﬁwmq%ﬂft this é%‘f?aa%ra%ﬁ@s B FEBUNG: of
this invention or a prodrug, eoi sonmer, or

phar maceutically acceptag?3 léﬁr?{?ﬁereof WO

2006/ 076317PCMJS2006/ 000 ?%Ef; /Esr’

N
web
[6016]  In an embodiment of this invention ring A has the structure:
Rg



[0025] I n an enbodi nent of this invention, the npod
di sorder is selected fromthe group consisting of
| ack of well being, |ack of vigor, anger,

iwo héodlobdsit y, sadness, tiredness, and nervouspe$gisichEoon7ss
an enbodi nent of this invention, the

neur odegener ati ve di sor der IS sel ected fromthe gr oup
consi sting of Alzheiner's disease, MId cognition

i mpai [0fdA}  ( MCh) embedidnentlod this Teemioh) B is Apdtoty. ont al

t enpor, enentia. In an enbodi nent of this
i nve nt[&bﬁ? t FARbadEReTE Ogﬂ%ﬂ‘é"éﬁtmﬁ‘@@ﬁ@ﬂ%@ﬂfﬂ -om
the gfétHPecoﬂf'héEmHgm%m%ﬁiﬁs RLASALA R, i g bondc?ld a{fg the same carbon

at her osclerosi s non-1nsul i n dependent etes
eNDDMhicl Re mordadodi nent of this invention, the

car di ul ar d| S [ el.ected fro Ihe ou .
Conat BUARE YR o8 bRBIEREa o B GREHET MRE Ayt rogrisiipa optionally
QMMMQ%%@' Inp&lrécn‘ﬂﬁ)ldﬁﬁbnt of this inv6HdE) IH@AQHJ@%nﬁﬁf‘ kubstituted
of this invention is a nmethod of nodul ating

wijh rora o8 gerve sibstifuentygelesed Eompihe grcwg copHHingi thfé'rirqggl halogen

Qun [ Vi
o065 PSP PR o e R B Rl oo
akesht Abigl satubstitirt @lifynyl, aminoalk§D&/ubAuediaaaidaigt, OC(O)R,,
di scl.osed herein is_a nethod of hornonal replacenent

We%‘ﬁ&o)f%'or%@wm@dla@m o BisdpYagoR. 1S SYpedt ay pmbodiment of
fﬂﬁs‘%ﬂ vlitioh Ot RN e LER) aﬁg%éaﬂ { ARV of BHDP YA Bhbodiment of

thi s |nvent|on or a ro rug,
msanwamen,t Z,cialallyl, aaxogm, abnoelkgbdaﬁhyﬂiwyﬂbﬂ I a@mbmnent of this

BEpEe it SkHe P2yt SaRalS LA B RrERvEe dbf Gypodiment of tis

ﬁ#‘é}:ﬁﬂoﬁatl ﬁrm&;ﬁﬁrﬂr% 1 HRPASis ﬂaﬂ%@lg] ﬁpa@i&ﬁ@aﬂlﬁ@ﬂtof this invention,

di scl osed herein includes a npr ovi ng
Fruis eneshyd or etigh andcnip chista glngadindumiodiresnit nfjthisvingergiohj Zcis methyl

E{ngzﬂ%cqﬂgrgereof a conpound of this invention or a
ddrug, a stereoi soner or a pharnmaceutically

acceqna.ht}e Shl 4n EHBgdRAENt of this hRDBO), the canpAimE Qi foMila () or
of this .inventjon, need for.inprovenent in nuscul ar

formudi GiDHs pedecort fiorn he\SToHPODSERNERTSt r ophy, myot oni ¢

dystr . ~ An
bod oo o S ERERE o e S Tl 035

pr ev&athlog- f&(&anﬂrhydmy@elzehrbﬁdo[ﬂQdﬂmdtatmes-glljd_bmethylbenzomtrﬂe;
consi ensi:t e alma, ,

ot agaP R Qo%f@éﬁﬂéf B Slp ar s ke liylbenzonitile
obesigl(g.cnabL iy Hfo%?k%@b@ﬁ%[@@ 1]16Q78R1)- @'rd%ﬂiytl- -nitrobenzoic acid;

adm nistering to a subject” a conpound of
i nveﬁt‘GTUﬂu@ﬂmIﬁﬂ{ﬂ)éH@t@ldD‘élY@%Yémmb[3)12 ljaoctan— -yl)benzonitrile

ebod NP By G RO AR TR SrreReIboi s L PHeR e

i's S%cﬁﬁ&@h-D]methyl-4~mtropheny1) 8-azabicyclo[3.2.1]octan-3-0l;
2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl)-3-iodobenzonitrile;
endo-8-[2-(hydroxymethyl)-3-methyl-4-nitrophenyl]-8-azabicyclo[3.2.1]octan-3-

ol;
4-(3-endo-hydroxy-8-azabicyclof3.2.1]oct-8-yI)-3-trifluoromethyibenzonitrile;
endo-8-(2-Chloro-3-methyl-4-nitrophenyl)-8-azabicyclof3.2.1Joctan-3-ol;
2-Chioro-6-(3-endo-hydroxy-8-azabicyclo[3.2.1 ]oét—SJ-)(.l):3 -nitrobeﬁzai&éilyde;
endo-8-(3-Chloro-2-hydroxymethyl-4-nitrophenyl}-8-azabicyclo[3.2.1]octan-3-ol;

-6-



fromthe group consisting of dyslipidem a,

at heroscl erosi s, and non-insulin dependent diabetes
(NIDDM) . I n one enbodi nent, the cardi ovascul ar

- dwehekrsdrs sel ect ed fron1the group conslstlng,c_clx]‘,u?_0[}6,000733
hypertensi on, coronary artery di sease, and nyocar

per f usi on. [ 0033] An enbodi nent discl osed:

herei n includes a nethod of inproving a

heal t [2-Chloat-&B-epuatlivtiyoxgf8-dzabieydhes .artpice 8- pB-@ttobenzaldehyde
fromthe group consisting of survival, inpairnent,

funct i'GH8Y status, health perception, and

OpPOT thiRh ki e: %)iﬂo‘f@@%ﬂﬁ;‘x?ﬁetﬁﬂm ﬂiu%f)f%ym Jg@b@y@b{'@lzeﬂéctana -ol;

a conmpound of this rnvention or
st er ecngdoR¥Es- Ch}ortazmnahﬁdetatmplmw’ll) -§- aaaimpt@bﬁé]cs&nﬁ-ol

t her eqf 0 nt. .di

inclu egmg Fféé’ ogap'n‘g'i? g? %qfc ié gﬁg‘?@?g?’i)%ﬁ@&“ﬂe

pr ost &t @-mantHinox &ﬁﬁl&j’cﬁ% 2dM6cRB SH)ET-inehyl-9-n@robenzoic acid;
patient in need thereof a conpound of this invention

or a préub-(gHydrogymetb:Seatyl-4-sitroahbibrirerabisyeleBt - Yoctan-3-ol;
accepbahliosakt enEiQ %&@%I‘% E%?&ﬁleﬁ\% SDAGI RN vgjogeg'gﬁfne?

herein 1nclu at I'ng~an-an
receph&ﬁmﬁmﬂnmnﬁkmg contacting the receptor with a

conpoyn this jnventign or odr,ug,

ster egﬁﬂ% - @rengo B Pﬁﬁé'éﬁ‘f"?rt? Y%-aa@ef@ﬁl%%l%ﬁtyl) 3-
t her egfes, el A Brief description of

t he d?%ﬁfhgs Fhﬁg GURE i epi cts bar graphs

conpa Q+Gi@om;ét(3{e|nd&h¢dmm Srlatemefthypl-estbatyeld3.2 4 et 8yheh
dally s ut an ) administration to rats of 1
B’ ﬁ%@ﬁ@%V@ane propionate (TP) with
_' \é?r It Smlmvz\g}gsg%nofemﬁ)gﬂiﬁi%ﬁﬂ of J8BRRLniR: & b PR¥Inf B, Qfrbonate,
carbamate, sulfate, phosphate or phosphoramldate of a compound or formula (1) or
formula (1I).

[0023] An embodiment disclosed herein includes a pharmaceutical
composition comprising a compound of formula (I) or formula (IT) and a pharmaceutically
acceptable excipient, ‘ |

[0024] An embodiment disclosed herein includes a method of treating a
condition selected from the group consisting of hypogonadism, lower than normal
testosterone plasma, levels, infertility in males, erectile dysfunction in males, andropause
in males, endometriosis in females, dyspareunia in females, vaginismus in females, sexual
arousal disorders in females, sexual orgasmic disorders in females, disorders of libido in
males, cachexia, HIV wasting, critical illnesses in which muscle wasting is apparent,
sarcopenia, frailty, short stature, dwarfism, bone density loss, mood disorders, depression,

- impaired cognifive functions, neurodegenerahve disorders, xerophthalmla metabolic
disorders, cardiovascular disorders, obesity, anemia, prostate cancer, and schizophrenia,
comprising administeriné to a patient exhibiting one or more symptoms of the condition a
compound of a compound of this invention or a prodrug, steremsomer or

pharmaceutically acceptable salt thereof.



[ 0037] FI GURE 2 depicts bar graphs conparing wet

ti ssue weights of semnal vesicle tissues upon daily

s.c. administration to rats of 1 or 3 ng/kg of

twebariessene propionate (Tip) with various do -

compound 198R126 (p.o.) for a period of two m%g‘égf.%ﬁoosmomss

[ 0038] FI GURE 3 depicts bar graphs conparing wet

ti ssue weights of |evator ani nuscle tissues upon

dai | 'y [8025] adHiafiesibbditiearofithis irveaticdf the nesodHisvadds & Rfected from

t est ost eron_e,prglpi onat e (ITP)' wi th various doses, of .

dBmpBiRCCORIS TR 6! (35K f) Welb being.plask 6 Viser.t genndmitability, sadness,

[LQ%QQSE g@ﬁ@vg’usﬂgﬁl c]%%ﬁ)kéﬂ{bogfh%ﬂpﬁf ﬂlfis ﬁlvé.‘?c{s?l lnh%\ﬁ%ln%dggenerative

l'uternfzing hornone (L I'n rat's upon castration

afsoeter dakdlyct{ds from) thadmupi smsiatingonf Adrhemies’sodisehseMidd cognition
/ kg of ost erone propi onate (IP) W th various .

Hettagy QiRBods Saut sebrie. 51t bril ered Bigye T an

WBBKSimenPlof CUBS iMntiBOARS AetN180diaR04Cis sBle@8 from the group

embodi ment a this invention, prodrugs, netabolites,
sorsissiog 9 dyslipideming aibbrasoaoss ahd nod-ipsidcdsperdshiedighetas NIDDM).

f_the c upds of this.invention are pravided. :
?‘bﬁ%ﬁ%’ﬁ‘g?% é)ltrf‘ ﬁnds myention, the gar V%S‘é@ﬁli ciliscﬁg?r 18 §e‘i‘ecged from the group
conweng efihipRitersidigciranRirtcdy Hidedst) adl iGocdrlialicHiSioRr €
often_useful because, in sone situations, they may be )
easi el0026] admimi eyakqdimeninok Hais payvemiondisug mRtd whymodulating

' bi B : N strati

R Aa AR, R PLOBUAL NS N 0L A UBILEL Bl o
ihipihosrgidn 90k phidhig, ¥ stercoplaemmaqhbineatuticallpasbptaldn salt thereof,

over parent drug. nventional , procedures for the
sel eciﬁpgﬂ an gﬂﬁ?‘@ﬁﬁ#&ﬁ"ﬁ'ﬁd%@déﬂﬂeﬂ%’ﬁlaén%@ fhgrmonal replacement

) . r , . .

B o RS R 8y B R vy

tanjoune by thinovenion at e grdders i isteppisombesrengarhaceitially acceptable

%gttd'éretiy. A non-limting exanple of a prodrug for use
787H°% ncl udes those that pronote the solubility of

al cohpbssjsuc ymembydiblRe Bf 868 dWegSordeRed 115€ dorinthnal replacement
Mal i fous, NH et al, Pharm Pharmeot, 53, 841-848" -

thorpn s cawed By ReRgiagtoay by suggicahpr chemicalsgansChai n. , 32,

2503- (1989 h, .0f. whi [.e . r porat.e . .
her ei [éé%j re?‘g1 r é%lgga%lﬁmt ﬁg%éeéme??%t%}aﬁ&s DLFSh of Hproving
muscle strength comprising administering to a subject in need thereof a compound of this

—

invention or a prodrug, a stereoisomer or a pharmaceutically acceptable salt thereof.

{0030]  In an embodiment of this invention, need for improvement in muscular
strength is caused by muscular dystrophy, myotonic dystrophy, or ghucocorticoid-treated
asthma.

[0031] An embodiment disclosed herein includes a method of preventing a
condition selected from the group consisting of bone density loss, xerophthalmia,
metabolic disorders, cardiovascular disorders, obesity, and prostate cancer, comprising
administering o a subject a coml:}ound of this invention or a prodrug, a stereoisomer or a
pharmaceutically acceptable salt thereof.

[06032]  In an embodiment of this invention, the metabolic disorder is selected

from the group consisting of dys};ipidehﬁia, éi—:her-c.:sclérosis,' and nc;n-insulin dependent



[0042] The term "pro-drug ester” refers to derivatives

of the conpounds disclosed herein forned by the

addi tion of any of several ester-form ng groups that

8 2006fahyzed under physi ol ogi cal condi tions.perusaonsno0733
Exanpl es of pro-drug ester groups include

pi voyl oxynet hyl , acet oxynet hyl, phthalidyl, indanyl

and nethoxynethyl, as well as other such groups known

| dialehee (HTDDMD NTd owehi eﬁﬂaoﬁunent the cardiovascular disorder is selected from the
(5-R-2-0x0-1, 3-di oxqQl en-4-yl)nmet hyl group. O her
eSEQ%P;ﬂoé%IStHE 05 h&eeaﬁma%orb §9r@r1a1§ ARy SiseasR. and mmwashﬁl Rerfusion.

for e HirgHo l; r :
s NotBPBhe i da Ay 8RSty Rl il g REodlofihproviag o

%altle&late@mp.[ahtyamf Efeelmrmagtteﬁ‘mdﬁcaﬁyfrc(ni Qﬂégrougmdmsmtmg of survival,

i areversj bl e rriers, i Desi gn:. Theor
ABBRTRS GHRCHoRt LAy Dealt D PORGERTR: Bk (RO BES s comprising
NaMinY Qdng 64 s%ﬂ;]e&t]agc%@po(lﬂ{ bR REnB%RPA BRdRfy, € SkRbSomer or a

usef ul as rodrugs for conpounds contai ning carboxy
pharapsyuticiiycisopta ﬂﬁﬂﬁﬂﬁﬁ@inentloned references is

her ei orat e ln t |r ent

(003 BAE Do P, LRSS b r IR ¢ HbARbY griovis e

- ipisgrddion %@%M&t&@«@x@tﬁ&oﬁlﬁiﬁi CFﬁﬁcﬁnfﬁfsﬁbﬁiug &6l aupdint in need thereof a
I ntroduction of the conpounds into the bioglogica

ppemd of this invanyiey £1 WREdEIS A slereap@aih 652 Bharpaequiiraly acceptable
%ﬁ o fornula (I'l) have at |east one chiral center,

ey may exist as a racemate or as enantioners. It
shoul [oBs] noacenitedimeit disclosadclivréis dnbudes antethbk bﬂme&xlatmg an

t hereof are incluyded in the scope of .the prese
@Fg%%?p. rswpfov:&?ma%%?%ﬂa%&@eorﬁcq% Va2 EHNPq orf Gpprinvention

B&icC may
R e e R S A A
one enbodlnent of t PETNEFINDESORIATION. | n addition
onﬁ?of 1 C’&F unds of the present invention may
gBV LD ngp gﬁ“ﬁﬂgﬁr (i.e., hydrates) or commpn
or ganjpd36J0! VEMLERESYCeQl it @faphk Ecdnijfakinbl effetl BsBeweights of

enbodi ment of the present invention. 004g The term
proBaierfisswny tipem piy siboupacals é. cshadmmxs@ﬁmwﬂ@tsa)fslam 3 mg/kg of

RloBeAFRRHR ) JRE5A o558 0 6806 o) g s

- afebod@eks.not abrogate the biological activity and
propertles of the conpound. In sonme enbaodi ments, the

salt P®HAn KIGUREGZ deprcts drf 53phs reompgRpe uwe, tissue weights of

aP | a
ORIl e SpbS BED F (RRUELORGRTK SRS [orSa ke of
‘ Kesiosjerpnd'\yxdpmn&té GFMovigtcyvatioos ddwgsloDdmmymind 428R1)26 (p.o.) for a period
#ﬁ;ur acid, nitric acid, phosphoric acid and the
¢ rnaceutical salts can al so be obtai ned by
reactjpgupia CORTORRS Wpldk @R g%rbﬁﬁéﬂn?paﬁﬁ% Shve? HEdhe Jei hts of levator
al i phati ¢ or aromatic”carboxylic or sulfonic aci
d#nd mugsde iigsues apm dmly st dinmigrationde rads ofrhlor 8, mg/kg of testosterone
tartari cit ar bi cot,i
SEOREL ST it B EReTf potb & LisRraa fa a0 fp ecperion of two
waks.cylic or naphthalenesulfonlc aC|d Phar maceut i cal
salts can also _be obtained by reactlng a conpound

Wi t h [%01%3 e RIGUISE thdspictn ber givehs efsplanadarisbnpiieiriring hormone

I [

R B L ea R e RHBD ) B o B OF FRE el of
teﬂtosiera)mgnqsomam &) twithayasiatit dcmés mﬁcgmpbund:) H8RY.28 pb. )ﬁ& a period
(&IC cl ghexyl am ne, N-nethyl - D-gl ucam ne, '

% dr oxymet hyl ) met hyl ami ne, Cl - al | cyl am ne,
cyclohexylanine, tri et hanol am ne, ethyl enedi am ne,
and salts with am no acids sych as arginine, lysine,
and the like. [0046]1f the manufacture of
pharmaceutical fornul ations involves intimte




m xi ng of the pharmaceutical excipients and the

active ingredient inits salt form then it my be
desirable to use pharnmaceutical excipients which are
wonolragsny that is, either acidic or neutral pcrT/USZ006/000733
exci pients. [0047]In an enbodi ment of this invention,

t he conpounds of this invention can be used alone, in
conmbi nation with other conpounds hereof or in
Bispwisioat i on with one or nore other agents active in

the t peuti c_areas described.herein. 048] Th

tor m D ceh cRB 3BpES ot GyPABIPh ! (R gPYedon prodrugs,
REQHBING, sRfcoifiehe an&\ﬂphﬂlﬁabéiﬁbﬂ[;ea& a8 sQd RetR&oRthounds of
E‘r esently preferred. ~WO 2006/ 076317PCT/ | S2006/ 000733

poaopgpeaedmvidedest er” refers to a chenical noiety

with | ay - [ , e | .ar .
e LR, 74~ Rde sy an HREE Bl Rveted BT et g o
dbky|Prodiygd a@l &fydn, usfiyll hechet oo adiyd s{umigds:ﬁkhbgh mﬁaygbe @asier to
ring carpon) and heteroaljcyclic (bonded -through
@ﬁﬂ@lﬂ&bﬁ%&}l}e BHEUWARe AhE¥% MYoon ;nStae@ﬁsdieAhmaﬁf‘aa@- by oral
- . h . ; (R T
T A eel Rt PPl 1 Py oroR6d solabiiy
ig gthemtaseuticabportpresitipns eperctbe phsti dyg.ofCavéntonal procedures for the

cycloal kyl, aryl, heter.oar onded through.,a.rin .
BB i REdt G BRI SREHY 5B IR g T Sxample,
B0y Prodiths Wed! Bl Buh8pddrd ElskvieAN 985), GehisiR% REeRNincorporated
am no acid or a peptide nolecule attached to a .
hewip by ifershoa i igs entiveliit ido pon-timétinapsramplengfriyprgdrug for use herein
. A I .
iREQSE Hhse thegprome? 2 Shivfly BTl A 9 € rocedures described
ih DahfdispN. H.a0 al) &, PBdred iPhirethcol, 3308 di-B4&R00THend Bundgaard, H. et
roc res and specific groups to be used to achieve .
s e Chers- Ao at- 6o o8 oticpt Fhith: thgneboraiad Herein by
1ERRnEERGYeleryound in reference sources such as
G

eene and Wits, Protective Goups in Organic
Synt Ry, 3ild ©dn, “podug\die’ dicBohs defieativy® ok , thd\¥pmpounds

d}s%?o%éd ﬂQ'iei%hfoifrﬁeci Q}cr: repz?cfd%ltogdof ha%r %if rs]e\tife?al ie%t%:r—?ogxtniil{geéx%hps that are
hydrolyzed ﬁnder physiological conditions. Examples of pro-drug ester groups include
pivoyloxymethyl, acetoxymethyl, phthalidyl, indanyl and methoxymethyl, as well as other
such groups kmown in the art, including a (5-R-2-oxo-1,3-dioxolen-4-yD)methyl group.
Other examples of pro-drug ester groups can be found in, for example, T. Higuchi and V.
Stella, in "Pro-drugs as Novel Delivery Systems", Vol. 14, A.C.S. Symposium Series,
American Chemical Society (1975); and "Bioreversible Carriers in Drug Design: Theory
and Application”, edited by E. B. Roche, Pergamon Press: New York, 14-21
(1987) (providing examples of esters useful as prodrugs for compounds contaiming
éarboxyl groups). FEach of the above-mentioned references is herein incorporated by
reference in their entirety.
[0043] Metabolites of the compounds of this invention include active species
that are produced upon introduction of the compounds into the biological milieu.
[0044] © Where the compounds of formula (I) or formula (1) have at least one

chiral center, they may exist as a racemate or as enantiomers. I should be noted that all
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[0052] The term "aromatic" refers to an aromatic group

whi ch has at |east one ring having a conjugated pi

el ectron system and i ncl udes both carbocyclic aryl

W wose7pdienyl ) and heterocyclic aryl groups (ec®us2006/000733
pyridine). The tern1inc|udes nonocyclic or fused-ring

. polycyclic (i.e., rings which share adjacent pairs of
carbon atons) groups. The term "carbocyclic" refers
ﬁt@hasm cudh doivhiastherspi arieriscludpsl by thenspapecef/die ameseyt invention.
E Segrggﬁ%%gneesét;tﬂg h% %ﬁine%nl%lst %&?tthegcg %EIQCEBOH fgfn'ﬂllﬁ gl) or formula

are a r ato

tlBrast HUS ad ipslyhivgpliss fmﬁh ealyhoeps| areinkiuded hebey eolyalinent of the
rings in which the ring backbone contglns at | east
BRETR IR dheqdcition, EPE? htie COTRERS BoMHE PrEtiayastion may form
r t gpé‘ah]
?:Jgﬁd?%l ﬁgﬁg{@ﬁf eg'st" %Le togr%cyc r?c F Eg&q&lﬂ% "BUE solvates are
[n0B8&] inTine etbodiritad dfithg Presat msedioner ei n, neans any

unbr d o branch substiftuted ar un ybs ted,

St urldBE by Bh Ry AR R ey iy 1o sl of a
&H’nﬁﬂﬁﬁ@%atsgéé' S catBisTanifRaniC Hitatibn 18N %kéﬁ)ﬂsrrg k@ Ubhich it is
may have 1 to 20 carbon atons (whenever it g&gears
&cbmexs‘m:redaambrsbm cult ahaeggée dhethiclogival ewivp andefprapsrties of the

each | in th e

Sk 08 semt ey b B sy sditah Setf 36 doe pompoun

Hianﬂ;a&aﬁcb@ Bal@icafbe BbtﬁﬁE@BﬁreaEm‘IgEa compoand aith ata@B@ic acids such as
up to and including 20 carbon atons, althou

lauﬁi@}pheeeﬁt(eaeflwﬁm@m@ﬁc afid or dygrabeorpip @cidd oo fugn %oplmc acid,
?Ho(f'irc Wi aﬂﬁa&m By caﬁlazg&ebé %btgmed by reacting a
gnat ed) . e a ky group may al so be a nedi um

mnmtm *ith ahavdan acidBu2ld %ﬂ@fﬁﬁdmﬂlﬂ@@ﬂﬁﬁ@ﬁﬂ ('b'ﬂﬁllfoi}ic acids,

o 10 carbon_.atons. .The al kyl grou ouId also b
’igobv\é’fanﬁzl??(y?ceﬁ‘“avﬁﬂﬁmfc’t agicy a?’ﬁﬁ ST a0 i€, nicotinic,

ﬁétﬁ%sﬂﬁ%u@%ﬂﬂﬁ@shﬁﬁﬁ?;e t(ﬁwéi’ens@fdn@fL sﬁhdﬁrﬁb or Q%ﬁlﬁhﬂbﬁe@ﬁlfomc acid.
desi gnations. By way of exanple only,

Phacthacstides! sdtsteat labpé:eaxbéaumdé)ytr@acﬂmgra c@ambbmd mtbmsbaasm to form a

IkyI chai n a chaj n_i
sfap (%H]Eit 1% gar_ngnom%tg I,?SI Sa"inI a%ka% tlstal tysiuc as ﬁé?ﬁ or 23 )H%tassmm salt,
dnSe0le A0 0 Patth mBtabsatty buchias echiuiuyd or S@agREityl saltfmghlt of orgamc bases
t- buté1 c?[1[ 0054] The al I cyl_group. may. be substitute
HHYEY

%‘Eﬂamxmew %ﬂh&lt@eutc@amet (hydnogymethelyne ylamice, C;-

u I
an% %@)“pe‘ﬁﬁem v S ect e ?Ig{%gsﬁé%%l}e{dll}?{éiéé dH@lshi¥s with amino
mmwmasmde dysdneo andkthk Jliksubst i t ut ed or

RSB 15 BB g i

han%%bﬁhbél lék&gleﬁﬁs A0 D adtivE 'zﬂgl‘?éiilent in its salt form, then it
heteroary oxy, heterocyclyl, heterocycl ooxy,

thest be deditablgcibyise Migdwagsyticak gx)cgmp]@tgmé:g{dbare non-basm that is, either
A lra%u(psl{elugr te§d1 1ael Jﬁcoxy, substituted or unsubstituted

§ or ?p P81 ol , substituted or unsubstituted

t hl 06[00@7]()/ IﬁHﬁ)’érﬁHﬂdﬁnetﬂroﬂﬂﬁibii@wenﬁMam chipdunds of this invention
carbonyl, thiocarbonyl, acylal kyl, acylam no,

caB F G51 alaps. b SEYPINaGOR WEk Ofhes £Ymbenasia beteah i, cov@&w@hon with

Iy

REERESk ST MO ABLLin Mo SRR ero &l fiEBRORHY
N- Sul[ﬁlbiSbm dfhe Erro aftlabgyn afbneArdefExsy fo ﬂmmgﬂanﬁlmme brom.me or

0 I-S |ocyanato nitro,. silyl, :
l?élﬁ% %‘Eff ?}E e beperes By PrffiEd or
unsubst it ut ed am no, including nono- and
di -substituted am no groups, and the protected
derivatives thereof, hydroxyam no, al koxyam no,
nitro, -SOal kyl, -SO substi-tlited alkyl, - SO aryl,
-SO heteroaryl, -S02-allcyl, -S02-substituted al kyl,
-S02-aryl and -SOr heteroaryl. Typical alkyl groups
i nclude, but are in no way limted to, nmethyl, ethyl,
propyl, isopropyl, butyl, isobutyl, tertiary butyl,



atons and at | east one carbon-carbon doubl e bond. An
al kenyl may be unbranched or branched, substituted or
unsubstituted, unsaturated hydrocarbon incl udi ng

naol moungaditr at ed hydrocarbons. I n sone enbodi nBEiE52006/006733
the allcenyl is a Cl1-C6 unbranched, nono-unsaturated

or di-unsaturated, unsubstituted hydrocarbons. The
term "cycl oal | enyI refers to any non-aromatic
hydr ogﬂﬂ#ﬁjon Thegernpedta? ableys tawi crlngmiqai/enc{ldytmh\fermulﬂ ~-(Ra-

PRI wheeat r0fl seomarmeanly ookl el el RpRbie of ol

cRI3Bc 12hetb® RiRed airHQh- £ ahPenbbi) pldehdi@bsticyclic (bonded
?OOSS]ﬂ%ysubstlaltsj}Jént "R p{)earlgg by )ltself andy (

thiraugb atring catheble rediwbergmat ¥ enlorefers to a substi tuent

sel ec fro t(he £:0 L ;
Cycl oPRyl | ApyRhieE LR EeHRLr g, Gy Rebtle GO or -
o2z 18 S aT(0:) V\hﬁieeR aad R¢ yﬁhudlepéﬁtbmﬂyeshldctﬁddhgh e grompconsisting of
carbon) 0059 The term "al koxy" refers to, agy

Wiy srderdkyl b]ilf'é‘?ﬂ%%b (bondedk threysbed ring, carbon) and heteroalicyclic

Eﬂ_ﬁ@%ﬂﬁl?ﬁ g QH% g&%ﬁ aL o HASRLU 3te4hn Bk ek beWhlabhino acid or

unbranc turate unsubstit uted hers
bpéptide prodfeeleratidchediid & casraj.wdmd wf thes m@pnpple,ﬁbﬁrr.e‘etiforramg a prodrug.

al so wi.th dinethyl, th but and

ot o0l £ B g et sRRrY g RBR oo Hpgounds ofte

%1%%65“ ie¥e Rahk 8 ¥steﬁﬁ€d‘%ﬁ§m‘icﬁﬁ&ﬂ Wﬂé%oc%ﬂﬁ'éﬁéﬂ@spemﬁc groups to be
ocarbon ring, preferably having five to twelve

med e adewerthis iend) ateHeowi rﬁ@ thopoofbdilim theart and est readjbyolpfound in

EEERUV LR S
Ba.OUSE m%e&%drfs Nimd%ﬂ@whﬂ%L ﬁvhﬁcﬂhOﬁ;ZﬂnAﬁtp 20t Wréin in its

roup refers to a -C(=0) CHS3, rou
gntlretje C( ) g P-

[0052]  The term “aromatic” refers to an aromatic group which has at least one
ring having a conjugated pi electron system and includes both carbocyclic aryl (e.g.,
phenyl) and heterocyclic aryl groups (e.g., pyridine). The term includes monocyclic or
fused-ring polyeyclic (i.e., rings which share adjacent pairs of carbon atoms) groups. The
term “carbocyclic” refers to a compound which contains one or more covalently closed
ring structures, and that the atoms forming the backbone of the ring are all carbon atoms.
The term thus’ distinguishes carbocyclic from heterocyclic rings in which the ring
backbone contains at least ome atom which is different from carbon. The term
“heteroaromatic” refers to an aromatic group which contains at least one heterocyclic ring.

[0053] The term “alkyl,” as used herein, means any unbranched or branched,
substituted or unsubstituted, saturated hydrocarbon. The alkyl moiety, may be branched,
straight chain, or cyclic. The alkyl group may bhave 1 to 20 carbon atoms (whenever it
appears herein, a numerical range such as “1 to 20" refers to each integer in the given
range; e.g., “1 to 20 carbon atoms” means that the alkyl group may consist of 1 carbon
atom, 2 carbon atoms, 3 carbon atoms, efc., up to and including 20 carbon atoms,
although the present definition also covers the occurence of the term “alkjrl;’ where no

mumetical range is designated). The alkyl group may also be a medium size alkyl having
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[ 0063] A "tri hal onet hanesul fonyl™ group refers to a
X3CS(--0)2- group where X is a halogen. [0064] A

“cyano" group refers to a -CN group. [0065]An

Wwiosoeyaeat 0" group refers to a -NCO group. [ 0PE6L#006/000733
"thi ocyanato” group refers to a -CNS group. [0067] An

"1 sot hi ocyanat 0" group refers to a -NCS group.

[0068] A "sulftnyl"™ group refers to a -S(=0)-R group,

Wite B0 Rarhen diefrisn dthe diryd igroup cvvdd also be a lower alkyl having 1 to 5 carbon

2000 1024 TCTLASEO00 D08 L35 LO009 AL S 00PTL B,
daf bPethnh}RE BAY, “C)-Cy alkyl” indicates that there are one to four carbon atoms in
the alkyl chain, i.e., the alkyl chain is selected from the group consisting of methyl, ethyl,
propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl, and t-butyl.

[0054] The alkyl group may be substituted or unsubstituted. When
substituted, the substituent group(s) is(are) ome or more group(s) individually and
independently selected from substituted or unsubstituted cycloalkyl, substituted or
unsubstituted cyleloalkenyl, substituted or unsubstituted aryl, substituted or unsubstituted
heteroaryl, substituted or unsubstituted heteroaryloxy, heterocyelyl, heterocyclooxy,
heteroalicyclyl, hydroxy, substituted or unsubstituted alkoxy, substituted or unsubstituted
aryloxy, acyl, thiol, substituted or unsubstituted thioalkoxy, alkylthio, aryithio, cyano,
halo, carbonyl, thiocarbonyl, acylalkyl, acylamino, acyloxy, aminoacyl, aminoacyloxy,
oxyacylamino, keto, thioketo, O-carbamyl, N-carbamyl, O-thiocarbamyl, N-thiocarbamyl,
C-amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, O-carboxy, isocyanato,
thiocyanato, isothiocyanato, nitro, silyl, trihalomethanesulfonyl, and substituted or
unsubstituted amino, including mono- and di-substituted amino groups, and the protected
derivatives thereof, hydroxyamino, alkoxyamino, nitro, -SO-alkyl, -SO-substituted alkyl, -
SO-aryl, -SO-heteroaryl, -SOz-alkyl, ~SOé—substituted alkyl, -SOg-aryl and -SO;-
beteroaryl. Typical alkyl groups include, but are in no way limited to, methyl, ethyl,
propyl, isdpropyl, Butyl, isobutyl, tertiary butyl, pentyl, hexyl, ethenyl, propenyl, butenyl,
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like. Wherever a substituent is
described as being “optionally substituted” that substitutent may be substituied with one
of the above substituents.

[0055]  Inthe present context, the term “cycloalkyl” is intended to cover three-,
four-, five-, six-, seven-, and eight- or more membered rings comprising carbon atoms
only. A cycloalkyl can optionally contain one or more unsaturated bonds situated in such
a way, however, that an aromatic pi-electron system does not arise. Some examples of
“cycloalkyl” are the carbocycles cyclopropane, cyclobutane, cyclopentane, cyclopentene,
cyclopentadiene, cyclohexane, cyclohexene, 1,3-cyclohexadiene, 1.4-cyclohexadiene,

cycloheptane, or éyclohépteﬁe.
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[0070] A "N-sul fonat ni do" group refers to a RS(=0)2NH
group wth R as defined herein. [0071] A

“trihal omet hanesul f onar ni do" group refers to a
WoBrpANR- group with X and R as defi ned hep@irns2006/600733
[0072] An "O-carbarayl"” group refers to a -0C(=0)-NR,
group-wth R as defined herein. [0073] An "N-carbanyl"
group refers to a ROC(=0) NH- group, with R as defined

her ei [#05¢j007 AhAalkedt miotarsfanip 2 grgnpomsisihg pEaitleashtwo carbon

S R LT oy A RES AR ot
WahdheR asuslghiied daer ghdibstituted, unsaturated  hydrocarbon including
polyunsaturated hydrocarbons. In some embodiments, the alkenyl is a C;-Cg unbranched,
mono-unsaturated or di-unsaturated, unsubstituted hydrocarbons. The term
“cycloalkenyl” refers to any non-aromatic .hydrocarbon ring, preferably having five to
twelve atoms comprising the ring.

[0057]  An “alkyne” moiety refers to a group consisting of at least two carbon
atoms and at Jeast one carbon-carbon triple bond.

[0058] The substituent “R” appearing by itself and without a number
designation refers to a substituent selected from the group consisting of alkyl, cycloalyl,
aryl, heteroaryl (bdnded through a ring carbon) and heteroalicyclyl (bonded through a ring
carbon). ,
[0059]) The term “alkoxy” refers to any unbranched, or braﬁched, substituted
or unsubstituted, saturated or unsaturated ether, with C;-Cs unbranched, saturated,
unsﬁbstituted ethers being preferred, with methoxy being preferred, and also with
dimethyl, diethyl, methyl-isobutyl, and methyl-tert-butyl ethers also being preferred. The
term “cycloalkoxy™ refers to any non-aromatic hydrocarbon ring, preferably having five to
twelve atoms comprising the ring.

[0060]  An “O-carboxy” group refers to a RC(=0)0O- group, where R is as
defined herein. ' ' 4

[oo61] A ;‘C-carboxy” group refers to a -C(=0)OR groups where R is as
defined herein. |

[0062] An “acetyl” group refers to a -C(=0)CHa, group.

[0063] A “trihalomethanesulfonyl” group refers to a X3CS(=0)z- group where
X is a halogen.

[0064] A “cyano®™ group refers to a -CN group.

[0065] An “isocyanato” group refers to a -NCO group.

[0066] A “thiocyanato” group refers to a -CNS group.

- [0067] An “Isothlocyanato” group refers to a -NCS group.
[0068] "sulﬁny . group refers to a -S(=0)-R group, w1th R as deﬁned

herein.
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[0076] A "C-am do" group refers to a -C(=0)-NR2 group

wth R as defined herein. herein. [0077] An "N-am do"

group refers to a RC(=0)NH group, with R as defined
wOoQuBloTém7t erm "per hal oal kyl " refers to an aldyluszoo6/000733
group where all of the hydrogen atons are replaced by

hal ogen atons. [0079] The term "acyl al kyl" refers to a
RC(=0)R - group, with R as defined herein, and R

bei ndﬂaﬁﬂil r adi ‘&Bulﬁmmyideﬁ egreprotaiers E&amﬁ(%@)zbﬁii group, with R as

%‘% , Wthout limtation, may include
@ %‘ -, CH3Ce=0) CH2CH2-, CH3CH2C(=0)Cl112C142-,

CFBC([B@?@FECMZ‘@&;%HM”@@IJ idf@s 16 QOBOF-THANHLEBup with R as

"am noal kyl" refers to a substituent selected from
qefiacdhaeis- consisting of -RNR R', -RNHR , and - RNH2,

\élmeg |hr¥ed 1ﬁzer e‘%ﬂ %1%8@%?%%@2%&%4 %e’?% (ﬂ% ?ci!gt edX3CS("O)2NR&
grbvgnwith XUEtR idtfihed Beréleemed to be

[06072] An “O-carbamyl” group refers to a -OC(=0)-NR, group-with R as
defined herein.

[0073]  An “N-carbamyl” group refers to a ROC(=0)NH- group, with R as
defined herein.

[0074] An V“O-thioca.rbamyl” group refers to a -OC(=S)-NR, group with R as
defined herein.

[0075] An “N-thiocarbamyl” group refers to an ROC(=S)NH- group, with R
as defined herein.

[0076] A “C-amido” group refers to a -C(=0)-NR; group with R as defined
herein. '

[0077]  An “N-amido” group refers to a RC(=0)NH- group, with R as defined
herein.

[0078]  The term “perhaloalkyl” refers to an alkyl group where all of the
hydrogen atoms are replaced by halogen atoms. '

[0079] The term “acylalkyl” refers to a RC(=0)R’- group, with R as defined
herein, and R’ being a diradical alkylene group. Examples of acylalkyl, without
limitation, may include CH3;C(=0)CH;-, CH3C(=0)CH,CH-, CH3CHC(=0)CH,CHz-,
CH3C(=0)CH,CH,CHy-, and the like.

[0080] The term “aminoalkyl” refers to a substituent selected from the group
consisting of ~RNR’R”’, -RNHR’, and -RNHa, with R, R’, and R** independently being .
as R is defined herein. ‘

[0081] Unless otherwise indicated, when a substituent is deemed to be
“optionally substituted,” it is meant that the substituent is a group that may be substituted
with one or more group(s) 1nd1v1dua11y and 1ndependent1y selected ﬁ'Om
morphohnoallmoate cycioalkyl aryl, heteroaryl heterocyelyl, heteroahcychc hydroxy,
alkoxy, aryloxy, mercapto, alkylthio, arylthio, cyano, halo, carbonyl, thiocarbonyl, O-
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"optionally substituted,” it is neant that the

substituent is a group that may be substituted with

one or nore group(s) individually and i ndependently

wel medieeads1?r om nor phol i noal kanoat e, cycl oal kyl Pcﬂﬁgi(){]ﬁmgmr;;;;

heteroaryl, heterocyclyl, heteroPlicyclic, hydroxy,

-al koxy, aryloxy nercapto al kyl tbio, arylthio,

cyano, car ban t hi ocar bgnyl , 0- . .
'@%%éveﬁﬂﬂv@wbséh o) GEe TS é\gﬁﬁéﬁhmm \cﬁﬁg@@%| N-amido, 3-

SlnfoRhBR! DaMiconbinlddl OcOXRBEY,« Gy, NoBfEh8; iocyanat
0Ponam do, On&%m% onacrr(?do H}é) carb coxygpo cg?j}k?gxy’ Hoeyanate,

1ssﬂ1mﬁmtoo mttdnsdy:ly ardtalomethascﬂulfpmﬂyanhzummonmchmng mono-~ and di-

St P EEUBS AL IRL B SGT BB oy (e brolecking groups

@1&@1&1@36 fpph e hiotadivy asridaiosedfthe ThSre REBIHREtNG e BhOWR %o those of
that may formthe protective derivatives of the above

é@lﬂ)gﬂt the g pedsmay be foradin relrenreswiches Grens and Wotseakeve.
d f .
ot s, e, THE oGS AERS (ot B8 ple e ey fve- i

$e|véxenﬁﬂcélg1m sreadre fung@red o ivhereld s8bon dbs fogsteewih from 1 to

and ei ght- or nmenber ed r|n s wherejn carbon,
] Hibglgtoa ?%e‘t’cﬁlé?mlﬁ E%ﬁ 020 iletle@cgc Heta8, opticy contain one or more

SRS daU R gl BRuAidd B subh DSEET BGWEleY, thiadh, alafnlae@@ lecuon system
contal n one or nore unsaturated bonds situated
dngs mot avisgy , Theohwdareatoms hang irslapeandontht sadeqpid &bmc Dxxgen sulfur, and
ﬁsten1does not arise. The heteroatons are
Y% Bendent |y sel ected from oxygen, sul fur, and

ni trqeeys; [ OR8JdirdedIfr QEY Chithel addnfail t MRS d2OBioRé Ncarbonyl or
one or nore carbonyl or filiocarbonyl

thipnerbomyh éimcﬁlpe@ﬁesma@ tp gnakgkbe definidest inglude eroispigitmng end thio-
0- S S

ﬁygtc 0%120%1 amfac% ac ang%sjtrc%gslmfdég Q:ez?}ll A m%l&ﬁf@ cgchci carbamates, and

fﬁanhﬁnates and the li ke. [0084]Fbterocyclyl rlngs

can o tionally be fused ring systems, containing two

ndP 4 i ngdeigearcdilfings caneepionyglyebesfusie 1ag %ﬁfﬁfﬂé @ontaining two
&%&@ qfh E%e&ﬁn qp[egstrdnlré%oi Qs SRk Qétgv)égﬂ tWo BF more rings fo form
tricyclic structures. I'n sone enbodi nents, suc ?u &4
hicyeljc sysiceeis sanetufean hembn’@)enﬂ)oﬂinhmhga m@hrfnsedtrmgtsgmme are formed

t ons _af et erocycl yl 0085 terocyclyl rings
]%gﬁT%EFEGWﬁﬁwé'gﬁﬁ%“ﬂéé?ﬁgggakﬁmQF |1_I%rlngs such t hat

the qefgsni timfedBrdHdRgs BiLHRlonslPAEY6E WS to aryl rings, such that
Typical Iy such fused heterocyclyl groups share one

tb@ﬁﬁrmmdnd@mlmhaswhy% wmcmlﬂ)eﬂmbémpdrhéterqcﬁglyl groups share
Exa f ben | .gro incl
T ORE Sl of ARy SUShe! MUl il MR & B e

Heekdogblydr gﬂmpm olihd¥ede, ard matehy hem eﬁmﬁw basz E‘Bﬁlz[mﬁazohdmone,
structures, [008 6]Sone exanpl es of "heterocyclyls"

tptFrby draauinline. andempBylenqdigxy epzers, ring structures.

[0086] Some examples of “beterocyclyls” include, but are not limited to,

tetrahydrothiopyran, 4H-pyran, tetrahydropyran, piperidine, 1,3-dioxin, 1,3-dioxane, 1,4-
dioxin, 1,4-dioxane, piperazine, 1,3-oxathiane, 1.4-oxathiin, 1,4-oxathiane, tetrahydro-
1,4-thiazine, 2H-1,2-oxazine, maleimide, succinimide, barbituric acid, thiobarbituric acid,
dioxopiperazine, hydantoin, dihydrouracil, morpholine, {rioxane, hexahydro-1,3,5-
triazine, ‘tetrahydrothiophene, tetrahydrofuran, pyrroline, pyrrolidine, pyrrolidone,

pyrrolidione, pyrazoline, pyrazolidine, imidazoline, imidazolidine, 1,3-dioxole, 1,3-

-1&-



t et rahydr ot hi opyran, 4H pyran, tetrahydropyran,

pi peridine, 1,3-dioxin, 1,3-dioxane, 1,4- dioxin,

1, 4- di oxane, piperazine, 1,3 -oxathiane,

wokemr@atdivi n, 1, 4- oxat hi ane, tetrahydrol, 4-t hp@&uR06/000733
2H 1, 2- oxazi ne, mal ei m de, succinimde, barbituric

acid, thiobarbituric acid, dioxopiperazine

hydant0|n dlhydrouraC|I phol i ne,

ﬁ@&@h@ﬁdﬂé dithiols, 1.3-fthivlans 1sep<g%qllgwaqx@g }C%!itﬂ,l gﬁaezolme oxazolidine,
mgmpéﬁg{ Ofih-Bline, FBM oflinB ey, 3@3{5@%1@9'&&@ en@Xélﬁé?)clods%’c@m such as

pyrro one, pyrazo I'ne,” pyrazol | dine, | mdazoline,
éizabxdﬂzlwlﬁdl]nﬁyl &rc@amiﬂ).oﬁmldmg th,1Be heﬂe!!@cycle can be at the position of a

12@(%06/ gglsﬂ?fé%{gg% 52006/ %gﬁ%ﬁegemgg: gﬁr)]rﬁ?f ’o-fused derivatives, via a

é&ﬂ%&gﬁﬁﬁég&ﬁﬁhOI ollne oxazoI|d|ne oxazol i di none,
“thiazoline, thiazolidine, 1,3-oxathiolane, and an

azabi [89&1lo sgxsﬁle rosent lsortextabetsive ey B[iginentipd t mpan a carbocyolic

l .
TR e SV RN iyt o sytems

ﬁl@drahqc least@wo @fyl 1ings, oberient busad daidnt leadtiones,. g-vy@oeakyl share at

carbon of the benzenoid ring. [0087]1n the prese &

lewsh e cherpicak aong, Samywmmﬁl% At efdlerings ipglude gptionally substituted
0 0 s er

j@ﬁ{lﬂ %ﬁ}hﬂh&l&@fl,, 'ﬂﬁl&ﬁa‘ﬁﬁ%&x@fg > %gﬂélrgh ﬁg%gé%péns V\ﬁﬁyl ndenyl, and

iatlarlybaThe tanm ‘@ryll’ relategyi, arcmatad, modaakltg, dorecxample, bm:kemid groups,

b 52 e B SE S iR S5 S8 ormor

QBRI Lfetsibibint I&gtﬁgcyﬁ,ﬂﬁ? n]i/e!taroﬁﬁp hhRahedky, amino, cyano, nitro,

phenant hrenyl, anth raceny , tetraliny [ f1 uorenyl,
aligdemidh, aayld Gindelgty, Ghe allehnft- arkyﬂmxy@lqelt &5.6t gminoalkyl, Cis

;ﬁ]rgz nmnf),geglq//l?tglfeg éralﬁ?'lmtﬂ% lrezaﬁ%g@?.\gr I}ﬁp %\éﬁ%ﬁ% orgurnﬁﬂcﬂﬁmethyl The‘

@icorof taned kybstakddydt fig: ﬁkﬁﬁ 208/oflefy sashiving.t e other embodiments,

sel ected fron1hetero%¥ﬁﬁ¥ heteroaryl, hal o,
thy @b BPIP L g, SU £ PE7o RPRYPMnReRseseatajive exgmpes of aryl

I
!)llﬁ%)éhf 1@3 de% g)@l ot ]?;glﬁ]éwh g&ogﬁéﬁ}h‘??ﬁafl&he 1, 4-halophenyl, 3-
Iazldk))tlyﬁhﬂnﬁrh'ytl hyckbky;pﬂ:tsm)dlf 6m;zim0}ﬁ\am3ﬂ,a ﬁwhnopimenyl 3-methylphenyl, 4-

A AP o CTERE PR hart NGB ROt 3

dyaﬁz.pﬁéﬁsh gr QLR afpheB, Suﬁﬁﬁétﬁﬂ?l%ﬁylat t3@h@§1 O hydroxynaphthyl,
position. Representative exa es of aryl groups

hydmxmethylylmnyé,r bﬂﬂu@romqthﬁlm@aylt @Ikoméanwl 4-morpholin-4-ylphenyl, 4-

L.oph h I h I
fl %‘?"pl ﬁlgﬁe 3t o r?op e’n I Q%/P glpﬁ%%i 4-(2-oxopyrrolidin-1-

jﬁnﬁahmylphenyl ' 4- nethylphenyl 3- nethoxyphenyl
4- met hox phenyl 4- trlfluoronethox ﬁhenyl

cyand Ingthi igRRSPh RS U BTk y NEREAT isniismesd fo mean a
k{é¥e? uor onemaﬁ grzﬂ%y ?&é%ﬁggg)}jﬂp eny#n atoms in an aromatic ring have

b@emmpldneﬂ with o;ld: phmm;el hetedoat@yy seddciedifrom theygrgipesopiprising nitrogen,
razol henyl, 4-triazolyl phenyl, and
lf%a‘?fi@ﬁé@?ol i din-1yl)phenyl. [0088]In the present
cont gy489] t hepirlefhorBereiheanstent échtdxRitBOAGEh tiRt » &omprises
het erocyclic aromatic group where one or nore_carbon
fa&edrrglgu systawrs avhsrain picleast age hal 8o eethatrlegst geebetoiorty] Bag at least
- Bh R G| ORGP oSEh LA SO AR BHP hetorocyely s, or at

en
1{38@;0&&] tEtHrédiﬁrrEHye&:d at leasxt lae prehsEal nﬁg)maea(it ledshenetohemical bond.
"heteroaryl™ conprises fused ring systenms wherein at
| east one aryl ring and at |east one heteroaryl ring,
at least two heteroaryl rings{- at |east one"
heteroaryl ring and at | east one heterocyclyl ring,
or at least one heteroaryl ring and at |east one
cycl oal kyl ring share at | east one chem cal bond. WO
2006/ 076317PC TI US2006/ 000733



[0090] The term "heteroaryl™ is understood to relate

to aromatic, C3..8 cyclic groups further containing

one oxygen or sulfur atomor up to four nitrogen
WoBs/076917a conbi nati on of one oxygen or sul f ek R08m00733
with up to two nitrogen atons, and their substituted

as well as benzo- and pyri do- fused derivatives, for
exanpl e, connected via one of the ring-form ng carbon

at oms[UU?-ﬁHt er B {rmg h@iﬁp@f}é is wlersipod ie Telptenpragomatic, Cas cyclic
gr tﬁntﬂert crogltaugﬁé( ﬁ ! Sgy eh 3N s&?& agﬁ%? 'ﬁﬁxtx foﬁmuﬂ'ggen atoms, or a

&Blaﬁm&dtﬂ@wof dde (ﬁryﬁmﬂ E)Q)SM@Ju:l a‘tyﬂn wit uB-18l taol ﬁimﬂogén atoms, and their

al | cyl sul fenyl, aIIcyIsqulnyI al kyl sul f onyl ,

SOPFEB 9t welbas benre andmardt-fiy d dqrfye Yirelo6 ST usiipaeoted via one
e b 9&' b

L A8 8 5. ot

sidotetli fore ik, hytiozh, aamobeymh,en&@neﬂcakumdo ohcﬁrl‘ é?nesrﬂlkoxy, Ci6

M SRR EPRSE  Gh e R S pting afRE Reneh o,
emekflsﬂoﬁylnﬁﬂfahio?l beFifluBromHisH P EL dofriéteRtboditen® Rterodfyl groups can

di-substituted derivatives of f- ur an, benzof uran,

Iﬁﬁ‘@P nech éx‘nmm&dmr@lpm@terpwch@ s@telrm,qapmqgé) 1; &ifd pebstituents,
I az%)rf be Q‘gnfa%a o!)l' feiseg%(% e %%5: S%& ?m the list above.

enzot | azo | SO I azo imec azo

Ib@%bmtﬂw&z Gxempley r &Edie&‘,rodryld azalpe, uicﬁﬂe AZmk eare not limited to,
qui onol i he, isoquingline, %rlda2|ne %@i dlnglr
%vbsﬁaﬂ%ﬁq@dpwa% Prodi-SulptiyiaR denvaiives g% AR, bngoturan, thiophene,

%ngotf%foP n@d' gﬁ% Hﬂdjﬂet hi gleaz Qngzolé ri ﬁéﬁbﬁazole, isoxazole,
enzotti azol teri noxazole xadi azol e
H@ﬁﬂx@mmla,ztblaeoleqhtmothnamhe;so’dmmbl, mldazqihtﬂwm&azele pyrazole,
.gui nazolin and qui noxal ine. |n, sone emhqd

0B s, gittoeotlis S0, By e e dine, Duine and pyrazine,
raGdn, 61 @'3%@113;9313 61 @I HitladiaBME! QY4-EladbaRld Vikiaz | dbenzotriazole,
am no- C1. . 6- al ky OOQlLThe terms "purified, "

preridies, ahencspraje, pwdfaiz@g enpRY 3080 | NSHTings cingeline, phthalazine,
PAEEND EFhibabilE, FOMBR AR Ao Snd DUSHLAR RN hyarony,
c??m}@uﬂﬂfamfdl Chfalltkplyby&rmtqﬁctag Eﬂlﬁﬂpmmnhjyogsgagiya}q ed in

eir natural state, so tha e c oupds, of the

| nveriO0h coFi FaBs Spurieter SEDB A PUOA ] 6o plated” as used
I%%(}ﬁ re"i’%QO %Sgoﬁyo%g tﬁqhé/m@tenﬂo%%ﬁ g,ﬁ?ﬁ‘é’ Cﬁr OﬂZé /Slglmhglecompounds

mass, by wei g a given sanpl hesis
WiG0®RicH e @omoondeds’ thé intvhnition any emmaﬁm amylabad in their natural state,

N i W E L M T
AR LRRAGLRAMIY A G050 BIPIYY 0Pt @fiaSs, by SREREH; adftarg,@ven samnple.

sol vent, reagents etc., and w || be” obvi ous to those
Sﬂhﬂh$§d inthe art. In general , during any of t he

D OCTRRR] | liebhSHBLRRL AP 85 08 BERSL ISl BF monocs

deSitibd Vieslaw, O i Sy O fhodificatidn tdfetham @mﬂoas coxmer ﬂﬁdnodlfymg the
Thi s may be achi eved by means of conventi onal

TpRTRCOAEY rigelyfie LATaonES QRTSa TTRIRSR e QY P aRERHS etc, and Will be

Db A AR TR0 0BT B sy of epoceys S propaton

dftintenpdndn itn@r és s;ecexm)mdf an desﬁm‘ele ne pRotest Rpsmve or reactive

Protectlve ani c esi s ohn.-.W

550 8% ST CRols ST, SR el i EGY B APLE HaPe; eans of
c@ﬂvdhﬁfn%!l QRA&th ghhl%ls rsu€hd ek desdiRdRh FrOLEARIG P PSOrganic
may be renoved at conveni ent subsequent stage using
met hods known fron1the art. Synthetic chem stry
transformati ons useful in syt-hesizing applicable
conpounds are known in the art and include e.g. those
described in R Larock, Conprehensive Organic
Transformati ons, VCH Publishers, 1989, or L
Paquette, ed., Encyclopedla of Reagent s for Ckganlc




Schene [0094] Alternatively, conpounds

according to fornmula (1) or formula (Il) can be

prepared by introducing the anm ne D through

wetabsvedial ysed (e g pall adi um or nickel) \WRcTs2006/000733
2006/ 076317PCT/ US20061000733 nucl eophilic

substitution on an appropriately substituted hal o- or
Eseudohalo ar

|
BeyPar (o doYi M oa prom i el TRES Frafig Wt Proteciv
GRS i (OF (i e @5”’”’15% Ioﬂggﬁflew& $0A451306 TuniANgreSoot hereby

ganonetarlle 1999, 576, 125-
iﬂampwag:dllrnrehbbisemfﬁraéhw matheis eniitetyh dds proeatiog grdgs ma}f be removed

S Spe, el 1 S £000) 9 O S8 S i

SarBReRNRdE, usGulin belflesizind0dBlicadle dIpol8& are known in the art and

Met al - cat al yzed am nation reaction nay al so be

pelndo re@dhcamdbﬁmheérluvﬁvéanopk, a@@tﬂﬁf’éhﬁne’rve %ﬁ@weTmmfwmaﬁom

e, 19085, BEGRECY, B Shel i o e

?Jﬁ!tﬂeﬁz@t John[ WIS hAd tSend) al.t9|95 etitich momﬂ%etﬁcmwlﬂbrﬁ@dtmrein by
rnula1&L or formula (I1) may be prepared fromthe
ﬁﬁﬁ@%ﬂ} PiEPRtireibst i t ut ed ani | i ne-based derivatives

4 DO PR Bl 05 POP g 50 1yt s
R Mélo-subRiiiated aehatitedngssmhoweC fand (' dBohdnas1) by basedeatalyzed
i P B S BT SRRSO o S D o

EofQhe ée%@t‘!ﬂ REmATaGURBerk :Rl,aﬂld 25333924? Rﬁ,h@l YO8N, are defined
atom e.g., chlorine, bromine or iodine, or

Lﬂbﬁm}&{réorngﬂ:@ O mgls@iﬂ),aqrexr@ sm‘rabbyprgm@ora)the@ﬂﬁtanér}( represents a

e AR AR ol AR ERR RS REAEIARR: e s
asn@laéneba@t@lw Bérizef) aldx@neamMS(e I'THE 6 BBIH mﬂea Qultable base such
dllsopro thylamne in acetonltrlle or,

E{SI PEiflipet LR EXTPRS @50*?%451{3’331419‘?)("&151’1} ‘}lso can act as the

12@1 c{’&‘ﬁ{ﬁ% hGPeLA Uf &° 1RGTNRED KRB $IPOLALHS €150 °C.

Altematively, the reaction can be carried out under microwave irradiation at femperatures

up to 300 °C.

X
Z4
Z;
R R A
C e ‘.\\
or s YA Y, _Base _ Jorn
N
z, Z,
D
Zg Zy
Ry
C'
Scheme 1

[0094]  Aliernatively, compounds according to formula (I) or formula (H) can
be prepared by introducing the amine D through metal-catalysed (e.g. palladium or nickel)
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base I ORIl Schenme 2 WO 2006/ 076317PC

T/ US2006/ 000733 [ 0096] The appropriate starting

materials may be commercially available or may be
woepeveesiaccor di ng to nmet hodol ogy di scl osed i pct/b€o06/000733
literature Substituents Z1, 12, Z3, 11 and any R6

alld R7 may each be individually introduced at any

appropriate stage of the preparation of th
fﬁﬁﬁﬁ‘ﬁﬁ Substigytion, Gnngp @Pé%@{ﬁljé suhsiiied hato+ q;epseudohalo aryl {e.g.

ff:!f ter tu{rﬁa’ce- n aﬂat[eoqg laitfgmg@ﬂﬁmﬁbgsar?ic&&{v%h@&P t(Hartwilg, Angew.

orrfu or mul’a ch’"Rl .is ni
Okenp lepAr.e 998y 37| 2846266(0; Yant CaBirdrwald t/hQdsmemkiailic Chem., 1999,

el 2o dR ol o hoLaraRpT Moy Resoh, £ Wiley-VCH:

288LCasR R %oeé)cw @Mﬁalwedf @ RENAd (et al ergf g&@u lzmz 4, 581~

(I'T) in which Z of Z4 are hal ogen,

Pefaren &yBumwéai c@tg Naﬁrtogmét 5o ﬁ%ﬁﬂ%d@etale@@q@z@éoammanon

the it Br.2 t h
RS 087 B KBS SRRl e O 0 e,
Z00B! 9PRORLEIYY aB WISkhith aed hadby llﬁb‘érﬂb@éiétﬁ hpfeRC by $Okreg@Nin their
be converted into-a hal o-derivative via a

tigetnt | sation according to the Sandmeyer net hodol ogy

us! NGy I un}xﬁér}:lgﬁvle c&nﬁ(&?ﬁé gcc%fdn% ff gorxmtﬁﬁ C[g or formu%ah(ﬂ) may

trifl'UOroaceti ¢ aci en rea
e padphisdr SO0 Sieh Qp;br@p@ﬁel;i aﬂbdtﬂii&do andtisd-based dB‘nvhﬁ]vB:s using an

qtggg)glgtp{tleg)gﬁ;g&lotnaﬁ ocy%%nal Res he #1? lrnl meggw\fxg@éllgée 2o, 73, Za,

PRGNy Sy Syzh@é ‘%feﬁnw&som% %refanﬂﬁ'é@m‘ aRY (LS hRNGSHI precursors
thereof, and Ll and I, represent a suitable leaving group. Noun-limiting examples of
leaving groups L., and I, are a halogen atom, e.g., chlorine, bromine or iodine, or a
sulfonate, ¢.g., tosylate or mesylate, or another leaving group favoring the reaction. The
reaction is conveniently carried out by stirring the i:eagent under basic conditions in an
imert solvent, o.g, diisopropylethylamine in acetonitrile, or K;CO; in NN-
dimethylformamide. The reaction is typically carried out at temperé{uxes between room

temperature and 120 °C.

NH,
Z4
2y
R Rg Ry
E /’J\ base
ORI
or LY Yalo ,
NH; ‘
Z4 Z4
F
Z3 Z3
Rq
B
Scheme 2
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[ 0099] Conmpounds according to forrmula (1) or fornmula

(H in which R, Z1, Z2, Z3 or Z4 are cyano,

CONR-as, or COOR4 nay be obtained by Pd catal yzed
wyaedid7est7f r om correspondi ng i odi des, brom descr/us2006/000733
(Alterman & Hallberg, I Og. Chem, 2000, 65,

7984-7989) and chlorides (Sunderneier et al, Angew

Chem Int. ed., 2003, 42, 1661- 1664) as mell as

N meldPled EhanprrpRRnty plaring mEBely sy b&n@“&‘ﬂ?’fﬂaﬂﬂ Seilable or

A7 0B SRR oy B Al i .
anbyppﬁahﬂﬂmhekgmnihynm¢émﬁémamﬁmﬂuﬂhemﬂoénmdmem%mqmmmnmﬁ
The nitrites my so be o ned b action of a

e i v 98 08 e&ﬂ@ﬁﬁmﬁy@%wa? P BB e literature.
Wi th Gper ousCSﬁflg&!lrﬁg aca—d?&l@rté/ leoitidld (1h @F thivda QRF &l Ragh R, is

can be ei'ther converted to the corresSpondin
higd meay dlegsepayedriiyclassvieal @itiatidu owthody weld degiibedin the literature, using

Hal l b Chem , 2000,
%gﬁpéggé @% ﬂﬁﬁ%ﬁﬁpgmﬂg1§Q%SFHE%P§&g§Fed hereln by
ref er@eesy | NChinpo@id héRkding @rfofids g mzmnﬁl@ (II) in which Z;, Z,, Z3
correspondi ng carboxylic acids. In additio

@oﬁp@g ﬁv@bg%aﬁm@e BRPHE% PV ickassedl élabé@qaaaléénf‘é%mis wlgscribed in the

SRS S T STE JHEERPA D0 YL B8 B Smacivs,
iﬁpﬁﬂﬂrﬁfelﬂs&bﬁ&m&ﬂlanﬂhe&lased@?@urdoebztn b B3 ert&d imd@ 6 BéPAerivative
which is hereby |ncor or ated her y reference in, . .
Vip & dEReLsaEeY §OCOSS gy %ﬂ%f ok HPIGE SR e in acetic

%?o%ﬂﬁ&%@éﬁ@ doihr R0 EQS LESRONMM @% WY heﬁﬂﬁ&‘ogﬁ&%)%c acid and

catal yzed am nocar bonyl ati on chem str Wan e
decofpgpiticheithe r&00g BT, to @B@ﬁ} bg éﬁorcv\ﬁﬁrwh’tw% (Weﬂé@ty:k et al., J

AREELERIE B YS) BePtal SHEASTR Pk oG LGk by en

dndesyby cl assi cal acylation reactions or coupling
agent s ‘net hodol ogy well described in the art. ]
[ modp@ﬂipou(a@tgpm@@ aerordjng & fosmpal ® ¢n fproplaf(@) fruwhich R, 21

L) i z
AL eh 28208, 2 ot UL P o e
ﬁ’?ﬁl Ld:ﬁﬁ‘e@lf)nﬁlﬁ@ Mdsﬁg@ﬁnﬁdﬂ (Nlémmnla& [ Iﬁﬂb%@ Jo Or‘slg fChem 2000, 65,
C or osul pnont ¢_acl or rorysis_o Su
%%HJ@ﬁ%Deandwmo@ﬂsf@H@deueﬁPro?t.?3 AREEY: KdeBbiih ﬁéﬁﬁfﬁ4 42, 1661-

ééﬂéfﬂ SR brbfh J&%ﬂﬁﬂ%ﬁé? Arvela &
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(1) or formula (I1) in which zZ1, Z2, Z3 or Z4 are
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by Pd catal yzed acyl ation chem stry (Cacchi et al,

Org. Lett, 2003, 5, 289-293, which is hereby

i ncorporated herein by reference in its entirety).

Al ternatively, they may be obtained fromthe




or Z4 are lower am noallcyl, NHCOR4, or NHSO2R4 nay

be obtained froman aniline-based precursor, which

may be conmercially available or nay be obtained by
weduetoresizfrom a nitro-derivative prepared aspcT/ius2006/000733
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its entirety). [0105] Furthernore, starting fromaryl

brom des and i odi des, enpl oy2hg al kyl 1ithium and

al kyl Grignard reagents, hal ogen-netal exchange

chem stry can be utilized to | introduce a broad

range of el ectrophiles such as alkyls, -Si (R 3, -CHQO
-COOH, -CN, -S&2N(R)2, -SR, -B(OR)2, -Sn(R)3, -zZnX (X
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woO 2006/07_6317 PCT/US2006/000733

[0103] = Compounds according to formula (I) or formula (IT) in which Zy, Zs, Zs
or Z4 are lower aminoalkyl, NHCOR,, or NHSO:R4 may be obtained from an aniline-
based precursor, which may be commercially available or may be obtained by reduction
from a pitro-derivative prepared as described above, using e.g. Raney nickel and
hydrazine or Pd or Pt catalysts and hydrogen. Alternatively, an aminoalkyl group can be
introduced following the same methods as described above (Scheme 1) or by reductive
amination (Emerson & Walters, J. 4m. Chem. Soc., 1938, 60, 2023; Milovic et al,
Synthesis, 1991, 11, 1043-1045, both of which are hereby incorporated herein by
reference in their entirety), or by dehydrative alkylation (Rice & Kohn, J. Am. Chem. Soc.,
1955, 77, 4052; Brown & Reid, J Am. Chem. Soc., 1924, 46, 1838, both of which are
hereby incorporated herein by reference in their entirety). Additionally, compounds of this
type may also be synthesized from corresponding boronic acids by Cu-catalyzed coupling
(Antilla & Buchwald, Org. Left., 2001, 3, 2077-2079, which is hereby incorporated herein
by reference in its entirety). The amino group can be further derivatized by alkylation,
acylation (Wolf, Liebigs Ann. Chem., 1952, 576, 35; Yasukara et al, J. Chem. Soc. Perkin
Trans. 1, 2000, 17, 2901-2902; Nigam & Weedon, J. Chem. Soc., 1957, 2000; all of
which are hereby incorporated herein by reference in their entirety), formylation (Hirst &
Cohen, J. Chem. Soc., 1895, 67, 830; Olah & Kuhn, Chem. Ber. 1956, 89, 2211, Guthrie
et al, Con. J. Chem., 1993, 71, 2109-2122; all of which are hereby incorporated herein by
reference in their entirety) or sulfonylation. Alternatively, compounds bearing amide
substituents may be obtained from suitable halo or pseudohalo precursor either by Pd
catalyzed (Yin & Buchwald, J. Am. Chem. Soc., 2002, 124, 6043-6048, which is hereby
inoorpo}:ated herein by reference in its entirety) or by Cu catalyzed axxﬁdation chemistries
(Buchwald et al, J. 4m. Chem. Soc., 2002, 124, 7421-7428, which is hereby incorporated
herein by reference in its entirety).

[0104] Compounds according to formula (I) or formula (II) in which Z;, 75, Z3
or 74 are SR, may be obtained from a suitable halo- or pseudohalo precursor by Pd
catalyzed (Li, J. Org. Chem., 2002, 67, 3643-3650, which is hereby incorporated herein
by reference in its entirety), or Cu catalyzed thioetherification chemistry (Kwong &
Buchwald, Org. Lett, 2002, 4, 3517-3520, which is hereby incorporated herein by
reference in its entirety), Alternatively, these compounds may be prepared by alkylation of

corresponding arylthiol precursors (Vogel, J. Chem. Soc., 1948, 1809; Landini & Rocca,
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Schenme 3 [0107]Alternatively, an am ne or al coho
functionality nmay be al kyl ated using an appropriate
al kyl ati ng agents, such as T-L1. Leaving group L1 is

wo foep7yz1a hal ogen atom e.g., chlorine, bronmp&ey9snerss
iodine, or a sulfonate, e.g., tosylate or nesylate,

or anot her | eaving group favoring the reaction. The
reaction is conveniently carried out

t th
Snlgsin 10665 BS nCUPIA Ao 67t S 1 6 GBRepl of which ae
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may bt etaided bpirralbpe bAbanzastibel wekalkewo (Sdretip endiMJcI&x—Screttas
and 80 C. 5/01 8 Further nor.e, ketones, exen‘l;d)cl‘r}eﬁa cL
B g o) 1y 6palbd Odbriiieh s erely TeatpopicdBarini yeference in

Ve ctive ani mation using any primary or. secondary
am ne HNR4R5, where 124, R5 and Aryl are defined in
agr efiitdf] wi Firtfeonons) starfih) fiom irgairbminaies kg jodides, employing alkyl

P G R R N R ey T

AFbMRe 4 trSENSHR of bicctFd}RilbLAch bOALIIS, sm)gerumtJQOOH -CN,
carried out by stirring the reactants in an inert

-SELVERL, ~§B£H3(Q§)ne‘ﬁlﬁﬁho+ﬁ?é¢ CetRarfd).. As a reducing

agen lids Sy ted bor.ohy 3

0}‘?@ ne éoe%ﬁélpdanc orlggngrlr ragﬁ ?lNg@F_éiiaggﬁgNﬁné B% further
dbSﬁdnzedﬁ Chrughiafples atyilstes wRpQr dngdeafiRagintasid ke e.g., chloride, or
reactjion is ty&cal ly carried qut at _room

weermpek %@Jﬂ%yérldeo EiYeyBideR 48 FXRP] @@ﬁ%ﬁ%eﬂ@o}%a%@ grgjpobol K,

rat
SRS a0k LEARAY U BRANHR Pkl 1 8 FORIR 91, 5 O
Mg iNHRp oo BHt Beisr@ i) NB4,ag8n¥s is (Goh@yi rebresents a halide, and Ry is

c%gl]ﬁ% Fur %ﬁ%gnn\%{tﬁ fonl(rl%iao&) or forexﬁ(lﬁzrirajl)i. fl"iwe rdea(I:tPonS1(s: rt]y%mz’dly carried out
using an excess of the acylating agent and a suitable base, e.g., tricthylamine or
diisopropylethylamine in an inert solvent, e.g., dichloromethane, at a temperature between
0 °C and room temperature and under dry conditions. As an alternative to the carboxylic
acid halides and carboxylic acid anhydrides, the amine/alcohol may be acylated using a
carboxylic acid and a suitable coupling reagent e.g. PyBroP, DCC or EDCL The reaction
is typically carried out using an excess of the acylating agent and the coﬁpl_ing reagent in

an inert solvent, e.g., dichloromethane, at a temperature between 0 °C and 100 °C under

dry conditions.
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derivative G may be reacted with a variety of
organonetal lic reagents, such as Grignard or lithium
reagents, where R6 and Aryl are defined in agreenent
wiotRodioeaml a (1) or formula (11), to give derpyaiis gS00733
such as K The Gignard reaction is typically carried

out in a solvent such as THF, and in sone cases the
addi ti on of anhydrous ceriumtrichloride may inprove

the reaction yields. [Glll]A ternatively, ketones
exenplified by tropa ¥G (Scheme 5) may be

converted to epoxides L upon reaction wwth a sul fur )L
ylide suchhaszdi meth | f oxoni um et hyl i de and Z; Rs
di met hyl s. |un1nﬁ§@;%} e, generated from i__ﬁ::f

t ri mefRYTNUNOxdhi um T o gde or trinethylsol f S¥ G

i odi de by 5dd|t|o f a base such as sodi um hydri de,

in an inert solv %#* chCaglirdireagetty| sul f oxi de at a
tenperature of O- 40 Al ternatively, ketone G canlbe
converted into an olefin by a Wttig or
Wadswor t h- Hor ner - Emmons reaction, or by Tebbe

ol efination. The allcenes thus obtained nmay then )L -Rs
converted into the correspondi ng epoxi de by treayﬁgzyz H
wi t h oxi datfon réad§ﬁ®§csgch as hydroper mdde Agi—n

MCPBA. Epoxi des such as deri vadnemezLl may be further
derivati zed by reactions with a wi de variety of

nucl eophil es, such as cyani de, al koxi des, am nes,

or garfob@tal | Atternehghnts amie ¢ aldoholi fomgiodaity wey berthylated using

am de or . s onam de derjvatjyes_upon trea nent
BTG T F4eEPy P CBELS ESPLBI T ol By utioly » halogen
Ashi ¥3t | degin¥ bi‘(ﬁnlne‘!\"ﬂéy?rié‘dﬂ@r orFR® sulféhatdNe. g'\,nﬁbsﬁﬁw ordm@sylate, or

~defined in agreement with formul a (1) or formula
aootber leasing grquprievwingche resetipmh el carspitionds eenvsyicnthpcarried out by

s. acl d..cat.a S, vt
P 4P Lol PR AP PR £ Eb e
ihheetopaxede Kyay;he Meditaiifoombhlc! Elid icastiondb gphwally carred out
usi ng a reduci ng agent such as Li Al H4, NaBH4/Li C1,

ahitraicrpecs Btwesriogpidempetia A 80nGdr ogenat i on or any
rel ag ﬂ) ea eﬂﬁé/reche'tb%‘eag V\Bﬁcé}ﬁﬁlﬂwdngn Scheme 4 by tropanone

sol i d-suppor reag
M@M@?@Sﬁi?mlmm%ﬁ)ﬁidﬁ@‘.%feﬁzmnnt&mcﬁsm snynpmary or secondary

t y.pi be_ car d oyt a tures of 0-100.C
e SR o wete R o iR, A & JREER AR SCEFORG P eortula O or
foRY8a B8, M13r Aryl - Nz OH O Nucleophlles

[0109]  Aliernatively the same methodology may be used to modify primary or

secondary amines, exemplified by amine Iy (Scheme 4). The reaction is conveniently
carried out by stirring the reactants in an inert solvent such as methanol or ethanol. As a
reducing agent, solid-supported borohydride, NaBH,, NaCNBH;, BHs-pyridine, Hy/Pd-C
or any related reagent may be used, including solid-supported reagents. The reaction is
typically carried out at room temperature, but less reactive carbonyl compounds may
require higher temperatures andfor the pre-formation of the corresponding imine under

water removal before addition of the reducing agent.
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Nu Aryl-N Exarnpl es for M Scheme 5

[0112] Furthernore, the introduction of substituents

on ring A or on the phenyl npiety may occur at any
wbhag®/00631t he synt hetic pathway, and thus ri ngedrii@¥o06/000733
be prepared first and its am ne function reacted with

a suitable phenyl precursor in a later step of the
synthesis as shown in Scheme 6, in which the tropane

derivative ex lifies ring A aswaed bagd in forpul a Nr,R
(1) orp MNMF)& ThBrd)iﬂnef-*uﬁet—ﬁé@r—Oﬂd}ﬁl;ay r QO Res
transi ent protecting groupg% (PG such as Boo, CBz,

benzyl, p-nmeghoxybenzyl. WO H
2006/ 076317PCT/ US2006/ 000733
NH, ! ,
M + - RgCHOor  Reducing agent
J
Scheme 4

[0110]  Furthermore, ketones, exemplified in Scheme 5 by tropanone
derivative G, may be reacted with a variety of organometallic reagents, such as Grignard
or lithium reagents, where Rg and Aryl are defined in agreement with formula (I} or
formula (II), to give derivatives such as K. The Grignard reaction is typically carried out
in a solvent such as THF, and in some cases the addition of anhydrous cerium trichloride
may improve the reaction yields.

[0111} Alternatively, ketones exemplified by tropanone G {Scheme 5) may be
converted to epoxides L upon reaction with a sulfur ylide such as dimethylsulfoxonium
methylide and dimethylsulfonium methylide, generated from trimethylsulfoxonium iodide
or trimethylsulfonium iodide by addition of a base such as sodium hydride, in an inert
solvent such as dimethylsnlfoxide at a temperature of 0-40 °C. Alternatively, ketone G
can be converted into an olefin by a Wittig or Wadsworth-Homer-Emmons reaction, or by
Tebbe olefination. The alkenes thus obtained may then be converted into the
corresponding epoxide by treatment with oxidation reagents such as hydroperoxide or
MCPBA. Epoxides such as derivative L may be further derivatized by réactions with a
wide variety of nucleophiles, such as cyanide, alkoxides, amines, organometallic reagents,
or carbanions derived from amide or sulfonamide derivatives upon freatment with base, to
give tertiary alcohols exemplified by derivatives M1-MS5, where Rq, Rs, Rg, Nu and Aryl
are defined in agreement with formula (I) or formula (T[). Certain reactions can be
facilitated by the addition of a Lewis acid catalyst such as Ytterbium triflate or boron
trifluoride etherate. Furthermore, the epoxide may be reduded to the tertiary alcohol using
a reducing agent such as LiAlH;, NaBHW/LiCl, Superhydride, borane, catalytic

hydrogenation or any related reagent may be used, including solid-supported reagents.
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[0113] Where the processes for the preparation of the
conpounds of formula (1) or formula (Il) give rise to
m xtures of stereoisomers, such isoners may be

wepasatred7 by conventional techni ques such as per/us2006/000733

preparative chiral chromatography. The conpounds may
be prepared in racemic formor individual enantioners

may be_ prepared by stereosel ective synt [ S,0r b
B ik oy TR0 5B GRHES SHy ORISRt e Dheco i ffepts such as

?ﬁgﬂ@%@ﬂ%ﬂﬁpﬁp&% 's by standard techni ques, such as

t1ron o I astereoneric pairs by salt

-formatipn with an optically active acid, suchias OH
(-)-di- oyl - d- Rgriger c—acid and/er B
(-6DﬁTNp- ol uoyl-1-tartaric acid, follomeérﬁ§ ®
fractiongl crystallization and regeneration ofkthe

free base. The conpounds may al so be resol ved using a
chiral auxiliary by formatjion of diastereonerjc

derivatj)ves such as esters)) anmglagcgipnit&t al s ol P&wed
by sghr graphkeaseﬁgy d—F-efovah,pfy Nu
ds of "use

chiral auxiliary. Met [0114] In"an

enbodi memt of this inventian, conpounds of thispy

i nvention are capabl e of nodul ating the activity of
an androgen receptor. [OllSEFh@xmmwnw"nDdulate"
refers to the ability of a conpound discl osed herein
to alter the function of &an a@ttrogen receptor. A
-nmodul ator nmay activate th Ivity of an androgen
receptor, my acti vat®oN Trhibit the activity of an
androgen receptor dependi ny on the concentration of
th Xcogggymd exposed to the androgen receptor, or may
i nhor he activity of an androgen receptor. The

ternhggggfiate" also rglers to alteringqthe functjongy

of a ndr ogen recept of by easiing br reasiE%&j%\/,
e Wrobabirg t y t_ r@ﬁ%ﬁﬁg f[gw an _
androgen recept®r and_a nat ur d1"7'bi q%gg part A% NA

[

nodul at or may i ncrea t he probabi l that such a

conpl ex forms begween the androgen receptor and the

natur@l bdmdi ng jpartner, may increasedbr decrease the
proba@%k?Lx/kﬁﬁntgconplex fornsrgéiﬁéeg/t% andr ogen
r PR and tlhe nBsural bi ndaRg- ner gprQngg on

the concentrat?on of the conpound expogged to the
andr ogen WP 2006/ 076317PCT/ US2006/ 000733 receptor,
and or may decrease the pPdissgid ity that a conpl ex
fom s between the androgen receptor and the natural
bi ndi ng partner. Modul ati on of the androgen receptor

OR4

may 1@3868%&@5@? tIRe GRRUOkoneh e ltisBMeABbon ring A or on the

Amplification Technol ogy (R SAT) as described in U. S.

PrenglnoiNy. m&y; 7@Pr 708y dee dlitkasyotieiie pehwianhiash thys ring A may be
Ilargga%(f) %{'s?tagcg itg Ghine’ fu%%ﬁ&neie%tg&] G ansdifgﬁle%tehﬁeﬂré(cursor in a later

step of the synfhesis as shown in Scheme 6, in which the tropane derivative P exemplifies

ring A as defined in formula (T) or formula (If). The amine function may require transient

protecting groups (PQ) such as Boc, CBz, benzyl, p-methoxybenzyl.
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[0116] The term "activate" refers to increasing the

cellular function of an androgen receptor. The term

“inhibit" refers to decreasing the cellular function

w0 mos/@esdrogen receptor. The androgen recept OpCT/US2006/000733

function may be the interaction with a natura

binding partner or catalytic activity. [0117] The term
‘contacting" as used herein refers to bringing a

conpgund dlsclosed reig and a targetJan gen OH

PECH ege%hq; a—menner pih eorrpouny
can affect the activity of the androgen receptor,

either directly; i.e., by interacting with the
androgen receptor itself, or indirectly; i.e., by J

interacting with another nolecule on which the
activity of the androgen receptor is dependent. Such

"“contacting" can be acconplished in a test tube, a o
petri dish or the |ike. Isshemetéest tube, contactigg—n

nay i nvol ve only a conmpound and a androgen receptor
interest or it nay i nvol ve mhole cells. Cells may

ZLZ"C@ﬁ{ﬂH ot e BrasSiibbna™ RepaPRINAS ihBRSs ppormuta

{ThbisfoeRilh €K} givt hige abnintttuy:s of starepiasrérs,Wudh mﬁférwmgd bé separated
af fect an androgen receptor rel ated di sorder;

Bheonvespugk lepliiduss RpdPreRr e Cltl TR RET o Bhe, fognpounds
ﬂigy tﬂéegxg}gé}@@ YR dlsc‘icénrﬁlcvg)\ﬁ% Wi tntﬂchﬁa{lﬁ GRRRA é‘sl Ilngy M prepared by

ani I's at For cells outsi
Mrgmalesme syntHekiplog byertel;rduimonexﬂ"he corapminds maweﬁel rekgloevhinto their

to th killed t d
?%B@B?I}Sﬁ %gaffpti?nggqujg%@n%% ?erc{ni\.rguegoﬁ:ﬁé &ﬁg&e %%n rt&ﬁll #gdlastereomene _
Pk b) Qi Fdrhi@wiiPan ShilcBRY aGRh heifl] ﬁﬁphﬂﬁ&tﬁr%c@ﬂg -tartaric acid

numer ous transmenbrane carrier tec ni :’31:@ he term

anddmt ét)t“dilrlgml@ﬁhl -tarteric r edidr folownd Myi rtpctionad ngviiallization and
r%I%einé on of tge %\Fg a%%ﬁgﬂlea 01‘%[301151(15 & %231 he ?es%ev%geﬁﬁmg a chiral

I'n Vi |sclos

HetlRiN by QornBatidh O6HT digstélaeineds demeanamlmhsaseems t #midBs or ketals
organi sm and the conpound is brou%Pt together with an

faRewetahchierEpgaphinrtmratior Aed BRART A ahauxihary.

is within the scope of the pr esent
@QQ%@gét&% [0118] I n an enbodi ment hereof, a conpound

of t HOEI4] nv elint dnoempalmbxe «frthia govensoen, cwbmnmaisoh'fdgm Anvention are

re tor, ,while in othe odi nents, the conpound
%ﬁgggﬁﬁéﬁﬂFﬁéﬁﬁWgWﬁ6P%ﬁhggﬁﬁ?ﬁﬂﬁﬁpP%ceptor In an

etii hepisyent Theleal smddineormayns (RRYLIRE &F RAkipdhnd disclosed

agoni st of an androgen receptor. A conpound that is a

lizzgin ita|altegythsi Binstiopayf ien angyogen receptor A modulator may activate the

ﬂég?l% gfgfll%lﬁmcge% ‘é?‘?%g%)g{, ronce)lwegﬁ vl e or 1 aBZ? %Iéeggcétgfltﬁg rft !%na landrogen
18cepfdit depbndifP 08 SHOcodterdratigs %@ttﬁe’ coﬂ:@o@{d exqhedi m;m]ie androgen

of this invention, the conpound may be a
rpq:e@gqyeorslﬁ@b jnhjbit ﬁh@@gqugfyoqf angaydragen ecgptpier The term “modulate” also

ST, P SRR B0 D BEDSSRTE e
;&nbﬁdﬂy dlgtra comaert Gormisshemmécnvat edirogen receptor and a natural binding
partner. A modulator may increase the probability that such a complex forms between the
androgen receptor and the natural bmdmg pariner, may mcrease or decrease the
probablhty that a complex forms between the androgen receptor and the natural binding

partner depending on the concentration of the compound exposed to the androgen

8-



by contacting it wwth a conpound of formula (1) or
formula (11). The contacting of the androgen receptor

may be in vivo or in vitro. Wien the receptor is
w@osed7esl7i n vi vo, the contacting may be accopplisiedonrss
by administering the conpound to the |iving subject

contai ning the receptor. In some enbodi ments, the

living subject is a patient, In an emnhodj nsﬁ%of tH1
FSFGRIAT: PR OT AL AGRERaSE e PRRRFOIIEY RatmeAmRlex e androgen
theanCOEgl@ Glaffh) HiQdThé g%n% OURdPfieh S 1D aﬂfroé@ncz%meptor may be

S, guinea pigs, dogs, cats, sheep, goats,
asmsed mingRecestor Selediiocasnddmigificationti enbmﬁﬂzye@i -SAhHas described in

iﬁi%ﬁ% gﬂp é{?@fi%htl chc[esnbo ]queé]:aﬁ %fécﬁtggoa tﬁé H%’r%lrﬁ by eference in

heegety, a conpound of this invention may be
adm ni stered to a patient in order to treat a
condi [0&6l i nThhderpafscsivets” Sefers teonercesinmehel prilulpg dimetion of an

N T S PARRAET R e B0 Bt of

afidogenl reddb®or URE andrepanakceplod dmittion diag bedly Biteraction with a natural
di sorders of i bido, nmuscle wasting due to cachexia,

W@Wﬁﬁgfcﬁﬂmwwﬁl i | | nesses, sarcopeni a,

frail sho | d
nood G)?( c}r dell;ﬂs:l |nc ud mgﬁj[i(égcaé 1%?& hQ@ gﬁ?{%g& B?f%%gigfcompoun
disgjosed mi@&randl % rtm’gabaﬂdrcbgen maﬁma‘s’@getha:rr mdmedsa manner that the

ner vousness, eSS|Qn ai red cogni tive tio

FORPAR rfg'mvaeffes i PEEARY © ob, M efpuc *iibn tth "o i, by

Hﬁ&é&ﬂg gﬁm%@aﬁd\f@geﬁlré&wﬁ FtSelf, b ﬁid&sut i & K}hﬁ‘a'téi@ftmg with another
di sease, M| d cognition inpairnment af Lew s

tefrenieion, wladdthe actinity| oftlengndragen d@ﬁntﬁt jsalependent. Such ‘contacting”

ol oep ht haI ed g}tah% b@&er a peﬁs&ré}:g &1 %E: hk{gcinuglcﬁg‘gmbe contacting may

erosi s, non-1nsu

Hﬁ'ﬁﬁ’@dﬁﬁl a dbﬁp@ﬁﬁsarﬁl\iEMgean%@t@\tﬁiﬁﬂ&feaf oflitsaiydevelve whole
including but not limted to hypertension,_ coro

sliseGpllel s alse beaprioiaiped aF g ipoeH qelfen d ISB%dtVn%/aC’fed with a
gﬁ%@é@ﬁe uﬁ{ﬁ%ﬁ%@s}u%flﬁ@ﬂlc €y thAND fe% tﬁeﬁ%ﬁﬁrndfaa dric@} compound to

ereof, a conpoun I's Tnventi on may
hifect diri anidsdgen edcdpor arejasd] élm)rdem igr,dbe [Ce pf ¢heenompound can be

ondi.ti n in the,patient. .-The condj ree ed - ;

B PP oot D chrpaics s vEe Bt Qe organisms is

Hemdd. tﬁ?ﬁ'e@ﬁsaoutéﬁé APOkdaGisH BT §16thbﬂ‘§é>éiﬂ' 41 are well-known to
dysl’i pi dem a, atherosclerosis, and non-i nsuf i n

thepre pidert i thebast, g geNtl@mdrogszarrmm%@umta@ﬂg@? ey eompounds
HOGlateh, B DORREET B rep CHOBR A RO n€ rARERS: Blithembrane

ros ate cancer

M@j&o%ﬁjﬁiﬁﬁl7?ﬁb%b@@@ﬁﬁt@tﬂﬂlﬁ@&ahoﬂl%l]rﬁﬁr a bringing a compound
enbodi nent hereof, a conpound of this invention is
disglasedihgeein 1o qoniast WHb adURelAPATOZER BRCENBRE YvP. nBipus, it a compound

@iﬁ&lb&ﬁth\%rem-r%yﬁ ﬁ)rc;d?ﬁ‘g ﬁl%?&?, ya Qdﬂ%}’st@@d R4F Sbalish ‘?ig? R cornpound
Inorder to treat one or nore o

Gosrdinghit mtheir Iméthcamdidrogen tecepédredithin thderganise, such contactlng is

i nel udes, vvittgout Iigltatlon infertility, erectile

wﬁmﬂﬁ%ﬁw HHBFEPAHSEOYAd di sorders of Iibido. In

an eny Jrrenfnsaﬁ‘%ﬁﬁ@&meﬁt G800 UNshnHouhd) o 1hil RFHLtER may be an

may be adm ni stered to a nale patient in order to

pgsatist af en spybegrattoerpins While i ether erabasitpents.dhe compound may be an

12 reo

ARt Bhf Rl 16 2anoR SATRANDE o odilicind may e«

pmﬂ&@aﬁl@t pdn endrsgen eeprort he oompspmﬂnﬂhamya batial agonists may in

adm nistered to the fenmale patient in order to treat

one or nore of the conditions. The condition treated

in the female includes, withéft linitation,

endonetriosi s, dyspareunia, vagini snus, sexuni

arousal disorder, and sexual orgasm c disorder.

[0123] 1 n an enbodi nent hereof, a conpound of this

invention may be adninistered to a patient in order




[0125] I n an enbodi nent hereof, a conpound of this
invention may be adm nistered to a patient in order

to inprove a health-related quality of |ife paraneter
®aCho@earr vi val , inpairnment, functional statpSrus2006/000733
heal t h perception, and opportunities. [0126] In

an enbodi nent hereof, a conpound of this invention

may be adm ni stered to a male patient suffering fraom
BT £ase be anpitiali astispteepl £ gegplonyWhikeinpper eassy 81y die a partial

RSB 7 ESBOICH] wn ARKTBSRAE B AR BB may e

phac-speiid moadlaon gk ini @hercirpmiisadey the compound may be a gene-
physij ol o | cally acceptabl e surface active agents,
sspiicardulan yents, exci pi ents, snoot hing agents,
suspe’r?ﬂﬁn ages %b&dlﬁ%tfﬁtfﬁls %eﬁﬁ&ﬁtaﬁ%%ge@fh@eptor is activated
coat i ssistants, or a conbination thereof; and

tp nquﬂau’uuigdi with cas:evmmends phiormwledpt abloenda (i) e?fbe ©<Pntactmg of the

uents for therapeutic, use
AT ma@wg iR i B g AT Rt S e G i v, the
hdndihisBeing ke so b tEeth li bject
mvé@mpmtba eagenien efth seye cabedinige, g (g éthl‘FCF d¢ ¢ paticnt. In an
t v |
FERBEYELLER SR VECERenEHES Syl GR8" The mammal ey e
- SREI0FED lﬂ@gﬁhpsaﬁwﬁm@%mae |rhik erabisits, gemprr PigE, di;:cgs,| qats, sheep,

t he pharmaceutical conpositio For exa g % In
gAYy GAPE, PG HTUEN 48 TePrkfvs Singpazest, an and hitnins. In an
B cg%,&mﬁﬁzaw&tﬁﬁl e FRYenPR AfMRY. as preservatlves

n I'tion, antioxidants and suspending agents nm

be us@d20]Al chhsahse,mhxﬁmm hesedff at @hmmbipidtthis invention may be

S Or;gelresd'étﬁ)gg ggttéh? af &E%g gmﬁieg 3 léélg t1 i S fp%ﬁenta%ucﬁ conditions

mehgt abitione Hmastidrl hPson A 169k thad ﬂﬂi*ﬁlaméﬁwﬁéﬂ@ﬂ§ plasma levels,
silicate, magnesi um-al um nate, nagnesi u

il wmhaémaahﬁwq:éqresexg@lrﬁrzﬁéﬂwcdla@réwmﬁﬁréw o€ libido, muscle
cium_car bo c

%s 4 %gJenr%3 %hos p‘% cal CI %'a? %égﬁe&t%%sgf &?cl[ %E’{ﬂm gfmty’ short

ﬁﬁtdrd_; b@aﬂﬂsiﬁ@bcﬁf&)ﬁeﬁﬁt}u}seﬂ nsd dmrd&rsamlsdmmhagh @€ imghhbeing, lack of

stearate, har dened and the |ike nmay be used ..
ygms ﬁﬁgﬁrmnﬂfﬁlj g‘@’e ﬁﬁ%‘ﬂ(ﬂs% éxég:}%ﬁ@ Bf:rvousgf:s'svge%ﬁsm}g S cognitive

fﬁhl:ﬁoﬂgelﬁaﬂﬁlng Yerbad Oﬂ'@n@ﬁﬁn@% 558 An@Ror§ U SLEBS L erative disorders,
agents or ricants; cellul ose acetate phthalate as

mchiding\lzheimens discasarMoh yogritien muahmest GECDuleygis bedy dementia,

a nmet h et at e- rreth ate ¢ o
T R e A R
ASAPISmiaAN SRk ASletdEisZ €fa8d S u@h RSt @pefithh a|diﬂbei‘,és aNIDDM),
the |ike may be used as suspension a%:nts [ Q128] The

casdinvaspiar disewlars @mlu%@ﬁw&@t; inof dignitedefoe hyparisngony; qqropasy artery
t

S R REBOE R FEAORE oL bt o RD Bino 1 881 &loophrenia. In

phanbmibeeitihesbf, @mmqmﬁd ofrthimvénﬁbams badidinimisitredtid opatient in

of the compound_to an organi s t e technjgu .
ST AT 4 ORGHAN B o B bx 1BE ? ol fapopspionied thofides, withous
iRkt Bohe RLin0Ls; B{éﬁgﬁﬁﬁnﬁé”meﬁﬁ%ﬁm dsBiRAL kRhding dyslipidemia,

aerosof, parenteral topical adm nistration.
Shapstiaest, |aodlnouowﬂls|dep@msnfcdmb@{ﬁs@ﬂﬁ@l\@mcaﬂdm@@}ﬂr disorders

GRS TRRA Lol A S B e s

@@gtgte chddef.i C aci d, phosphorl c acid, nethanesuffonic

aci d, ethanesul fonic aci d, p-tol uenesul foni ¢ aci d,
sali cyI ic acid and the |ike. [0129] The term "carrier”

defines a chem cal conpound $#Rat facilitates the



i ncorporation of a conpound into cells or tissues.
For exanpl e dinmethyl sulfoxide (DVSO is a conmonly
utilized carrier as it facilitates the uptake of many

wogasicsaaonpounds into the cells or tissues OfcEIS2006/000733
organi sm [0130] The term "diluent"” defines chem ca
conpounds diluted in water that will dissolve the
compound of inter st_.as

t
bi ol d&il%lgh | yiiefek § dplgﬁ}t\flg@pf %%@ﬁ@g“%ﬁﬁtgm %xéqnpgn is effective in
géﬁ%ig M@ bohaRtdnt &4 ﬁﬂle%ﬁ'hb‘ﬁtk OfRus2fifR déhipbhﬂc?ﬁﬁaﬁ%e administered to

nis in the art. One conmonly used buffered
thelmals patiensinphids ph&ed dnafof ereelobthe |Gnl@111§@1§a (e cpndition treated in

fg‘]ﬁ folEg Ggﬁ?qeg a%lt&h&g gﬂl’ti %%1?3{11 S5 erBtfyD ]eregt honat%n ropause, and

GONEER loF HbidRNSI &1 BbdBmekts dietedE N ¢ ngicﬁih& oﬂmﬂls fih@Stion may be
t he bi ol ogical activity of a conmpoun

m@awwmgg FRelapagspdo @rmm’ssdh[lm SaTRAEEENSF iR the male patient.
PhyZﬂq?ﬁﬁgl Cﬁl n%o%?ﬂér@ l?ller%o %%foglgyg%u@?ﬁﬁfs fénneﬁ 1s effective in

dilu hat "does no rog a
aeikihy ickiyain Behdxione én finede pzitlehhe Toepbel nntnpaﬁmaﬁa]ﬂﬂmeadministered

fg?]ﬁqr #%apgtf%agérﬁl% 8&2%%{ % nsqrggﬂsig rﬁﬁ{f)e ggncF %(S{sn H,—%B conde tion treated
ﬁt R3ikdi 08 eﬁﬁ@ﬁ&n&mﬁy@'ﬁuﬂax@%nﬂhﬁﬁh sexual
0

er actlve |n re |ents ds in conbination therapy,
momhdmcarbd:reamdaﬂeméngasmmebwrctnr ent (s). Techni ques, for

for nd ad 1strt of the ¢ onds f..

the HREHIne Bog Fehorsi et BE £ soborie PRty Giticp may be
RN RREQUS h%@ﬂlemgﬁi 80688 cffedvR6indRdbbplsdimegt. Co.

Easton, PA, "18th edition, 1990. [0133] Sui t abl e rout es

of ao[ﬂizﬂlst r bt piorenehegiment heeseanp | mpotrd @d ethisr vention may be
LR egetd gansmﬁ%&s %1 &e?qp %lleqrm% Iﬂdgélgsstt‘leﬂgéh. For example, the

paren era lvery, Inc

dodigoandl Sedyl BE adsitheerb@neaiesd dof nilpavsenes in muscle strength due to
intramedul l ary injections, as well as i ntrat ecal ,

@P%@f dystopkixs mcml%@prsgpphyp At glugnepiticgiddzgated;asiiman as al |
o dm :;[Ibiﬁgcm M ad NRBOHINARS heldd® & UIRRILDAS o?alﬂlsahﬁent% may be

in sustal ned or controlled rel ease
ainsiaigerddoions patient irudidegtodiegaove ajhedthi-whutcd quligt oLlife parameter

upps, pills, transderpal icIuin . ...
SRS jusfvaln Sipgt-ps G tal Sl iRl orpsptiop. gpd opportunitis.

prol qpgey angy &f dnit¥BEhenP UeRRd AdBhipobhd i @R Blveion may be
predeterm ned rate. [0134] The phar maceut i cal

wlonpisieradi ns rodle triater wdlering ifrope Prostate wagcepan order to delay the
progression of the prostate cancer.
Pharmaceutical Compositions

[0127] An embodiment of this invention relates to a pharmaceutical
composition comprising a physiologically acceptable surface active agents, carriers,
“diluents, excipients, smooﬂlingAagents, suspension agents, film forming substances, and
coating assistants, or a combination thereof, and a compound disclosed herein.
Acceptable carriers or diluents for therapeutic use are well known in the pharmaceutical
art, and are described, for example, in Remington's Pharmaceutical Sciences, 18th Ed.,
Mack Publishing Co., Easton, PA (1990), which is incorporated herein by reference in its

entirety. Preservatives, stabilizers, dyes, sweeteners, fragrances, flavoring agents, and the
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manufactured in a manner that is itself known, e.g.,

by nmeans of conventional m xing, dissolving,

granul ati ng, dragee-naking, |evigating, emrulsifying,
wocagarkati ng, entrapping or tabletting procesSess2006/000733
[ 0135] Phar maceuti cal - conpositions for use in

accordance with the present invention thus nay be

formul ated in conventional manner ysing one or nore

Prsrobopiored i te ERFTRRIUECH £PRIPBYEOL OFRSISEPIg, Sodium benzoats,
gsé&’bfy :?cn& %11@%9(6]%% aﬂ h bxey%el% hC &?ﬁ‘d l't!)et R4 as reservatives. In
processing o ve con”pounéi IRt 0 pr eparaPtl ons

addlitidn, eatodidantsad! plracmbigeagenicadby be Peaberlcohols, esters, sulfated

%%n# g&%ﬂfgﬂqs I(f,ifS%d %pﬁggg%ma)tmg %gt? %qur O%J fagtkvr?o%qnts sucrose, glucose,

L) GH&s . cr9ﬁ£1[1t&[r Sellvdid exahiRil e MpBt Hﬁ%{dﬁﬁtg Ut dhteR Smagnesium
suitabl e and”as understood in the art; g., in

Raminatyt (ma@emmrlnnafdsleuma@alalugnm@@c%@ﬂwﬁ‘b&l@mnum silicate, calcium

(%,6136 Ny lﬁ]g:a% lcest?o aﬁn bag%‘?rﬁefgrgﬁogg %ﬁ%é,ﬁ%}ldg%g 3hrboxymethyl

&Ohiogk, faﬁ& e §itd thapbe ndedras Se@&xpieh@pmagnesluﬁpﬂmm nalchhardened oil
i qui d prior to injection, or as enulsions. Suitable

Pk Py dedised & STROOHHPE B2enitaresonukeiliqkye ofesssins gil, peannt

; {
PR L8 bo SO 2 3EpepiGh bitbion TUREE: oY Rctato phihalate a5 o
dedlitbiveont, a Icﬁrbdhﬁirﬁte cknc}_t he célhjleet abdugarp ba mmsigareiataiethacrylate
os;?_tgjgg > rra%g%&r}g\érg@ %\g buseshas SHISHsian agents; and plasticizers
RERNLOXk: aﬂma{e's Bhy/ the YRS b %@ﬁsedsay, gﬁbpa%uvﬁgtemeg
agent s, fering agents, and the lik
Physu[ﬁlzﬂgl caTillfy t@anﬁ;alnarma@ub@ﬂf@mosmn’hdefersmﬂ aamtu:re of a

Sogny LTy dere LA oD Erelibd Lol gl S dbblor caiers.

BRs ohthiapditiesh anebsigidy eRaliabd edmidiketiogXanmhe compound to an
|'i posones), may be uti I [ zed [0137] For transnucosal

orgenism.s MHplericchpises phfdrainising §rjoataund cxifeingls pftdpciuding,
e S t t

18,8 BRLE TSmOk Sk, LRI o) aaminioraion.

Hdnhmesfigab torapositing can ﬁyo b@bbtsmech]);enaactmg @mpounds with inorganic

SRS S ko, 8, BRSO RA R B e v
aeRel AR ﬁfeﬂfaﬂ%uﬁ’&ﬁlb V&'KP Oﬁﬁﬂé@ﬂﬁmﬁﬁa)é.cﬂe PicfRAs®tonic acid,

as appropriate oily injection suspensions. Suitable
seligydiplaridiand dwilikent s or vehi cl es i ncl ude fatty oils

such es il,.0r. of or gan (: h '
Soybe@#ﬁgr a f‘ff 081}'165| ﬁ%ng & emlc com fﬂﬁn%t theF facilitates the

Jﬁatrpwaﬁ&i df @sé@ifound UG @sis eirhyﬂsual eatne e%nple dlmethyl sulfoxide
triglycerides, or |iposones. Agueous injectiagn
5@@ BreommEaRlY: @ﬁhéﬁdncam@s% clagilijgascthe | yiake sfempme organic
hﬁa&&?&s ﬁm% &eﬂ§P§H§BW£%r as sodium
oxyneth ose sor ItO or dextran.
Opt i qmi!(l] Y, Tltaeteﬂu S'ahesit Ddefimay c]adnsoal coonipaunﬂsslﬂutedbh e;vater that

sta S or ag sthat |n reas ol .ubi

a8 v i e R o BT 6 L 5 SBpra TIecHO B CHIsHge form of
HORGAPSUAL 6gh1f Uistbvensn bE@érEW k@i QRSaré %h;l:éﬂﬂ z%cdllu@ﬁ‘ts in the art.
may be presented in unit dosage form e.

Quepemieenly nsadrbuﬁﬁ@rqdusomg@ iscrwertiztrcrudtera) qahﬁeabﬁcam Simimice the
Sgﬁesechﬁ(?ftgl §% 5 g ?n%le R c%k§018 é: L B1uflSn at low

SF Nt i oHs T n- ol
o@ﬁ@t@&uﬁoﬂsembﬁf@@d dlﬁi&dt Ry Boditiad the bmmgﬂ&aawrvyty ag e obEpound.
such as suspending, stabilizing and/ or dispersing
agents. Alternatively, the active ingredient my be
in powder formfor constitutb®dn with a suitable
vehicle, e.g., sterile pyrogen-free water, before
use. [0139] For oral adm nistration, the
conpounds can be fornul ated readily by conbining the
active conpounds wth pharmaceutically acceptable




WD 2006/ 076317PC T/ US2006/ 000733 starch, gelatin, gum
tragacant h, nethyl cellul ose,

hydr oxypr opyl net hyl - cel | ul ose, sodi um

woarbexopemt hyl cel | ul ose, and/ or pol yvi nyl pyrr opétoS€®06/000733
(PVP). If desired, disintegrating agents may be

added, such as the cross-1|inked polyvinyl

pyrrolldone agar, or alglnlc alt thereo

, aci d S
Y eh S 0q Bt g v Serg cesenirlt GERSL stane dilent that
r
b ot e E R AR il PR I ompond. ey
opt i oip&asd]y cOmt ﬁlamngaﬂ:mmﬂ adnnpnsztioak de;scpbft@/harmy joan be administerod

yrrolidone, carbopql gel al yet h
fgﬁdhl&?ant RSP AFT 1 BotP BEATPRG Eodp {f?lﬁq@ﬁef%hﬁy are mixed with
it able n%’r&ﬁéﬂ% 2Qh \8RAbHalén %féka\é? Nbr §0i%abler &Sriers or excipient(s).
Dyestuff or pidnents may be added to the tablets or

‘techgiguesc dait |f@@gﬂ¢tt§m ek rdnfinistaatioanobrihe ccammerady &f e instant
t t.
?Hgﬁlgeﬁ{?ﬁp%@fsge ﬁ I O‘g %1?11&1 %Gg Pl\{&ng%m&ﬂ r@cz&%ésas B/IaEIQ r}?ubhshmg

sugar sol utr ons

(segastmm?ghlgmysdmphlwgal |y contain gum ar abl c tal c,
ponV| pyrrol idone, carhopol gel, polyeth Iene

gl yc dm%/?dn o/ SitblaTarien Al aERiSERIion Yy (e SXapige pgifde oral, rectal,
b ganpi e v t

@lgmt%&# %ﬂg I wQLf %P te%ﬁllla‘f{ arﬁi &% o%?{?gﬁ%%bﬁéltﬁ?ryér including

ﬂ&agemlanaubmmebm mtrdem)usf mmunednuamy mjezx:tmharaameé @ mdrathecal,

fferent co nations of  .active d dqgses
fiveh PR RRaBE, EEPoRar TR T R B, dgipns  The
Qelodd Bl 3168 bR Lhaﬁuﬁéttere& aﬁ%uétsﬁedreﬂ QofttolRal Rlchdd d@bge forms,

wel'l "as soft, seal ed capsul es nmade of gelatin and a
jptlading cep@nnjeetinsh, eesogh yngélpalpﬂéﬁ trgendpiraad| (inclpging electrotransport)

P Bk 1Pl o Ao i, (o B B8Rm0

Sodderasncditraeches, and/ or Iubrlcants such as talc or
magnesi um st earate and, optional]ly, stabilizers. In

soft 18%3Hul ethe pharmaeeitigel %%Wlﬂ%% q#a@ze pEen &yeyinp may be
I

iy THERELNEE ahdhoB bR Rl B2 NG BB B St ming,

digkdiving Rranaladhg, ldrapee-snaliing, hmgﬁd@dmu]ﬁﬂnn@;mmupsalammg;@mrappmg

faor .oral adm nistration should be in dosages suitable

P SrPIEHRHPIRATSTY st rat i on. [ 0141] For buccal

adm nigpidyat | PlemhREABRAPLELNRS o BYe iRk8cdridct QFith Bk present
tabl ets or | ozenges formulated in conventiona

ingention . th[u@lmay For fadnilatedt matcp@wnbgnal nmnmru GHngt ppe or more

un according.to the
SO TR Blp e RROL A AR ST T HRR fcitate
SBERYin® bESE Rk bOMpdunaAsInds pepatktiche Gviiecdem Rrused pharmaceutically.
nebul i zer, with the use of _a suitable propellant,

]%roger fornalpiien salspeadsib ﬁ@qrhglﬁé‘ou’fe of administration chosén. Any of the
SULRRNAL AbUBRRUPLARRS, 4 CHIRFORE A HHOIRA! RARGiable and as

on di OX T SUIta € gas. e case O
lmdpfs&ﬁ)ﬂhm thzed; agr osRémingentidhageaceutical Smyndge, above

determ ned b i ding a val v to deliver d
amouriP & psu ag’yﬁﬁ g‘?er P’iﬁ"@% g copvetiongle Oé‘PF’n ‘?rt?‘f as liquid
S8 Riohd oﬁﬁsbﬁﬂﬁ%sdsoﬁﬁ oA %ﬁsﬂfl’é R séBtioY opﬁsﬁﬁfsmﬂ@‘hﬁﬁd prior to

contalning a er mx of the conpound a
mmctuabloe ap@mdbronbaé‘@ltshl@ hxfaBieﬂlta@teoﬁu Etzmn@iear“@?ﬁr saligy, dextrose,

SRR ERLAT K0 LSRR e o

like. In addition, if desired, the injectable pharmaceutical compositions may contain
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known in the pharmaceutical art for uses that include
intraocul ar, intranasal, and intraauricul ar delivery.
Sui t abl e penetrants for these uses are generally
woownTsn7t he art. Pharmaceuti cal conposi ti ongcf062006/000733
i ntraocul ar delivery include aqueous ophthal mc

sol utions of the active conpounds in water-soluble

form such as eyedrops, or in gellan gum (Shedden et

winor agiowts oftrepfoxicompaliary sehstnCro HipR) 35 WriiRg deeye ! buffering
WAS] , J i ) _ o .

LA, R RO e K 0l ol 185Bh e o
Huglsopittioa URiatess sollrtiog; aqphysiblopicel siied. buffeol yiheasired, absorption
particles that ?tre suspended irsoa Iibqui.ld %arri er

qing egRARiona(tor xagiIe, BRATOMESL P 09 BEH5*29. 45
(1994 i prd- f RN &bp@briate to the barri
Pr og. P{%ﬂ]n. %%O@S%leagﬁ?l %Xgmgggidggﬁ% 1989)) ?p a%gate 0 the barrier
wi terpoepdatadesayebsaemt the fofipuiager.. Sci., 52(1):101-6
(1999))...and_ocul ar .insgrts. .All _of th e
abov eeo ti oﬁ]éadm@g?ag gaulatigns fop c%’lr%%ir%]t admpsrElion. ¢8> by
Blud Bfeefi®NG&ohitmions irfusidt, ifcRide @gueottisdtutil btHe@ctive compounds

har naceuti cal fornul ati ons are npbst often and

1or whisr-apible flompul Addidonalyp suspersions eof {h8RAGHE ccomppgunds may be

buf f 0 bility P Lc

BShESL 0 RleoPhE bl s SOHGLh, SBUBSF BHOARY g o
HhaNS rBAdS BBy siloiichnaspsespne ei, doothemuilganie dils swehyas soybean,
respects nasal_secretions [ o ensure maintenance Q

f
praparatit of |abmend Al Gp. SYmdel EPodE PR AT H D ELYy! oleato or
@f&‘:c ag{%g@@%ﬁh%@%ﬁx \;ﬁ&tﬁn Bk pendiiim SWdhiatlidbeiances which

ich is’incorporated herein )
inyrensefthe wnmeity of the suspertsiangsueh assrdiwee barbiermvathyl celitlers esorbitol,

skilled jn.th t, suitable fornmul ati al e.mst :
st aPae dhampBiieish i3 148 pEp BRSiop agets
#Blcideaite SolFbilief of . Met Qnpobndsad Mot f@f tien pepdration of highly
preferably include antimcrobial preservatives and
eopperdpedapitigns & cmalstiphler Gycchipm i be prgsertpd in unit dosage form,
5. g.r I”ng AR BIO in! Igi.lfh@d %gréo?xlcéhr?&s d\@%ﬂ? V& Béficﬁcr&c llpyéggrvative. The
stispensions and “0i n ments Tor t opi cal application in
¢dgpositions Gosmike swhvinks af coswudbnsasslatiofsopmubatsionssn oily or
i ncl ude gl ycerin and ter. 014 The . e <
%ﬁ%u\‘?é’gd%‘a?n%% Gt R 2By Siitis Sispending, stabilizing
SRR QﬁépE}s&g%géﬁighAﬁﬁmﬁﬁ'W $he Qi€ PneBldidn® bW HeQR powder form for
enemas, e (., contal-ning ‘conventional suppository
(astitstiguetih asvimblrozhisle; e.er, serileqyen-filoy sater.dsfore use.

[014 addition to .the fornul ations, descri bed .
prev islhl!l&ly, d]'f-‘H_eC’fgho BiTHERSYs .eaqogg)o%dsf% ﬁt{ﬁ %{1881&’%351 rgadlly by
SRRRhinP HRRRBAA dohouRUCKith FiRemaAcHi iy bodeptabledat s wolYnown in
be adm ni stered by inplantation (for exanple

SabtutSape sty eoable hercampsuifsHf [ty inggntigy to be formulated as tablets,

i.ntr scul ari.nj: ' , e P
B BRNE ol b dPtn, SR phBlosSHERRsons RIE th ke, for oral
@pestiyal mgph eftient tmberteales. (Flarmeeatigal erepsragonse firl eralowse can be
i.n an_acceptable W) 2006/ 076317PCT/,US2006/ 000733 . g
Shigipedsby pEpPIBKRE faheRIvE SeReunds rW@sSO@ SESRERY oBEpRaly grinding a
i@t aRhe . th@SmikreRabH ReH1es 0!} Caadi itabl
%gﬁﬁ!t:u?@[%ll&%ﬁ]%g@{ h@gr oph%bi C conpounds, a s_uiat abl e _mg s ‘e
pixdianies eifitdesiedd, ¢arabiadn tabdgls lpe diagee surasenBukghle @peipients are, i

conprising.benzyl .al.cohol, , a.no lar_surfactant.,, e T
e Pchop GRS pBFYRE, R e e UL Bladg sorbitl
AEREIPRpENERs ¥8EH as 3 kRimplS Aflaiksstirble Wit a@cBaiceatirch, potato
system which is a solution of 3% w v benzyl al cohol,
8% w v of the nonpol ar surfactant Pol ysorbate SOIM

and 65% w/' v pol yet hyl ene gl y8& 300, nmade up to

volume in absolute ethanol. Naturally, the

proportions of a co-solvent system nmay be varied

consi derably wi thout destroying its solubility and
toxicity characteristics. Furthernore, the identity




usi ng techni ques well known to those of ordinary

skill in the art. For exanple, such agents nay be
encapsul ated into |iposomes. Al nolecules present in

w0 meaee3ss sol ution at the tinme of |iposone faetiondooo7ss
are incorporated into the aqueous interior. The '
| i posonmal contents are both protected fromthe

external mcro-environnent and, because |ipos

strsl g@iatnﬁ gen [ragacafh.amelby! ‘%9}1610?:%théiioéﬁ%rPRFh&E‘th{;‘gil@@se sodium

t
PR o BRI TO Ry L RRRRTRVER) 6080 i
dpents WRy2QEHET, 6Rch /R Chel L0S20@H @J@IWBJSI prarajidbes) agw, amadgnnc acid
taken u selectlvely by&ihe desired or “h suitabl
9 ¢ eplh dhereel §uch aafodivRy §ERID b a%ffeggmgsc ate provided with suitable

3[‘@ Ag:l& £ & 15411’3&@ BhRERERN kit aGRitlold @bdyYbe used, which may

tion herapeutic or di a( nostl c _agents nmay

dreionallo quimat@nh jarebiy, téle, pHavindc 1dene, corpgpeli gqlop@lyethylene

@8?93-2?2@ of X’% or a g %@Qﬁéog,}(ﬂon 1 ot 'ga;_%&le%:% %_%{10 sqlvents or solvent

&B@tﬁre§0iﬂﬁktﬁff§)toh %ﬁgnﬁdiﬁ 8129 el glded tdlitigmbRts or dgepd soatings for
Met hods of Administration [0150] The coppounds or

lgdh@trﬁm%@um toathagastasiaa diifesent cefnbmn@n% PRASHT SRR dpdpses. Tor
t%%mﬁ? ey Ec?n%eﬁt?atécpﬁxggxagél dil Galle 0P %Flﬁonally contain

g éexa adm ni st rat

g btate, ta&i‘fpbl]gwﬁylh@mhdcﬁr&) cablcrpoh gdt pcayaﬂ@ﬂenctgbxcgh aod/af titanium
at hvvays whi ch adm ni stration i
G 144058 OBHIOPR, B4 BU RIS OTEA Veﬂlér%ﬁ‘eh"%m ngisfuggs, Dyestuifs or
;tﬁ Uits Ghy %hgcideﬁ %htﬂeofagﬁ:ts 0P)draste Qagih g2 FdrOMentification or to
rough non oral pat hways such as rectal, vaginal,
¢intacture tiffesdng comltmma pfactive mmmdd-pseSo ro-

IaS:nr ?@i‘ﬁ] gtj : ce Qﬂ%ﬁ%@?@s%a&gﬁy oﬁe use%eorallhgl include push-fit

RIpSRE BhAUT gehatihNB Wellk® soft, RSled cabsilps m3f @jgelatin and a plasticizer,
su pository, salve, ointment or the liKke;

C
iaigksiceral PoAOTOIEL |"ﬁ%16é1’9ﬁlﬁ &ifh cansulse Gem RIS &@P) active ingredients in
Cﬁ}l%l Lt e{;vﬁthﬁ?ﬁ?giﬁc% as 15Ht<g 1??&@ |s¥eh AsdiAreHpd S&'M((ﬂrﬂlyncants such as
ermal Ty, 1 ntraor I ntracapsul ar
ialtt basRighesilny , sidardis aad eogsta:lnhg{y oabilizves. | ik esofti mptsulds rihe active

i nf us'%n@gslfF%dﬂ%%ﬂv%’;ﬁ%qsé%ﬁe@qﬁnﬁﬁlﬁgﬁt I. n I cal #’%}’3@3 liqﬁid

ﬁﬁéﬁﬁn Br BiquidPy olgr%ﬁ’ﬁ&e' ?‘IEE@IE“ ahi QRitioAS sﬁé@i!h%e@&n&ﬁbe added. All

m ni st rat| oh topi cal as deened apprzﬂpgerl ate
formsletiafs fekorl adn:mmsttn@warshould be by d%ggm Guit @ﬂamnstratmn

Al e SR 3 St o e e

AERs Y 3 Alds Pniukibd R oA RTNOEI A&, Where the active
i ngredients are contained in an anount effective to

achi ei*@é‘ﬁ]t s Fert aminigirpfinmplys inhaluien %ﬁ%@wﬁ%&me according to

fecti unt_ of dj.s r
Beqirnh @Bhced ch/ R GRRCRRERCHE BT OF Al Rorosol sproy
%@ﬁﬂnfhltlsﬁ vkl prRssutipel packe ook namilized, withnbé ush oftp fuiiable, propellant,
eing treated, and the physical risti b
¢ &e dihlospdifleorgmpthare, Gﬂ@ﬁ?ﬂ)ﬁwg}n&@@% adg lorgirhe fg‘b%e“l}%fﬁ carbon
%@xﬁi@ %@psuﬁigb ?%Qé eM&h& A8 D %.%gesﬁfrfz@g hero1tthaMidshge unit may be
epen on such factors as weight, diet, concurrent
Mﬂmﬁdl ln’rprandmgtah@kveft@dtlofres a wheiartil ahowé Sroseadnd partridges of,
arts w.ll reco
<f ‘ﬁ efg % rc%ﬁug, ag 69 én a%gr ﬁ%g fdc‘rﬁl%?ﬁtéd go%ttgﬂl]ng% powder

unt ahs an afho
SONPABO b8 e bhd € stiRbRRWESE basakilcb\ak &etsebr starch.
anel i orate synptons of disease or prolong the
survival of the subject being treated. Determ nation
“35-



of a therapeutically effective anmount is well within

the capability of those skilled in the art,

especially in light of the detailed disclosure
WoodedAmesiherein. [0152] As will be readily appaegpéobdooorss
one skilled in the art, the useful in vivo dosage to

be adm ni stered and the particul ar node of

adm nistration will vary depending upon the a

wei ghi0143d nEwier idisalo ieii Ater eEpBph ameceaaﬁaﬁ |cempaimons well

EREE 035 SRS, APPSR BEPP SR o, s

ahbagichive ddbsagesdiavielenetiahBtiot ﬂl@idl&;eﬂ%@ﬁerhbwhﬂlm in the art.
necessary to achjeve the desired, result

%@é@ﬁﬁupgq% eEPTRRPSHIRES Ster | ImBgpauiart Adivai 1%%?% aﬂﬁqﬂlﬁ nephthalmic
0[1@%? Iﬂ%galcﬁaa% o cﬂﬂ@ in AR S forPUTRG é:::J dyRieBY, or in gellan

app ications o cts are conmenced at | ower
glos d8kedden et sa]., linh Tbkersa@ﬁ?:} 450 H20tHY ondydmgeld (Mayer et al.,

L T i e——

HRE i eseScudidd, 4 gk@ﬁmﬁfngﬁt@[ﬂlﬂﬁoﬂrﬁeﬂcl ;@.ﬂ:uﬂlﬂfs tﬁeh%re suspended in

conposi tions i dentified resent neth g

= digaidl wherdmpdmmnﬂ@@iilo@nczl Ogrdt lﬁ’éd'gmcybls@(]l)w 45 (19 4)), lipid-
[ st ydi a n f

OO BTl AP P Pl DSBSt o, s

ARSRGRerbE( deles TeassdSn BI(II) t émas @L%D})ﬁ ahcbtﬁdxﬁthnﬂeﬁs nAli of the
| onger achi eved or adverse S|de effects disapp

o -BsBEged regrepsagEe eamarajed htsge Rarderenison Ueiieiireties. Such
%?tc%l'é jﬁa@ﬁefcg‘ﬂcﬁl m&ﬁggé Q%r FRSUbE hﬁkﬂb?@éﬂaﬂ? -formulated to be

ypi C osages may et ween a out
swerde,dgrtomt lkgd dufierdd torrspbiyy bt gorateity Iﬁh,arrpatoeﬁwa bémypositions for

betme n,_about 10 an k and

PR So AT A P LB R b e FRERR R SHhulate in many
ﬁie@ﬂd |3d deditRRs ﬁtd"'&lsﬁfé&ﬁﬁﬁt%nﬁfc@ 3f Qbradald Glliﬁﬁt 4c€Bh., ABisclosed in
under stood by those of skill in the art. [0154] The

%mgmﬁsr?haha@qeahcal rSmﬁneemfISﬁd fichi MaektFwdishing Gos Fgeton, PA

harnaceu e
(8t R LA S0k FOTRARLIL SR B ofl S5 o e
dkfliedi i@Whe firtf hﬁtabﬁtﬂoﬁﬂilat&n@@?@lﬂoﬂ@ﬂﬁen( ﬁ@p&f@‘(ﬂy fotugiic, slightly
et _all 1975, in "The Pharnacologlcal Ba

briferedp o mnadain. R 0T $-5h&r By IHCBHOP %&nﬁ ePreferpbly, include
I ul

F8L3E O Fnc Sl Bhfondih ) BRI ik BNl

fooimpiesivticdar deliven)i stlede duspcnsume qnétquement@afnr bwencﬁt epnlication in

bout 0.5 to 1000 .ng/ atlen wej ght

S SO gl oBs o Grnge fomee Bt Sy G £ A
nor e [gidgn i Thd %ﬁ%ﬁﬁaﬁﬂs&ﬂ@f&lﬁuﬂﬁﬂ% Y8 coMBoditSons such as
needed by the patient. In instances where hunan

&ﬂgwgeee#cunete@mwmmgs, &y sonewingeeonsdsitionil suppasitorytbases such as
St 29 Oék |t|é)e:g the present invention will use
?ﬁ%% Salfe or dosages that are between about
0. 1%yan$] 50086 acmm toraé @cﬁrﬁﬁﬂaﬁomﬂmﬁbecabfbutoualS;f’/c&aruﬂampounds

250% of the established human dosage Wher e

g0 e Jarppdted moo JePVBOTPIBLRD. NIRRT EAGE f?@mlatmns may be
CRAPRELAY mfydhll (b SAS SRR, O HRISOHSED o by
mﬂammn‘ce]lar adefftmnm Eﬁjfs()fm’r exaBiple, vibé wespowrds ohiyebe formulated with

SRR AL, KAl oS R el A LD L O U8 cceprtie
efficacy studies in animals. [0155]It should be noted

that the attendi ng physician would know how to and

when to termnate, interrupt, or adjust

adm ni stration due to toxici-84 or organ dysfunctions.
Conversely, the attendi ng physician would al so know

to adjust treatnent to higher levels if the clinica
response were not adequate (precluding toxicity). The
magni t ude of an adm nistrated dose in the managenent



[ 0156] Al t hough the exact dosage will be determ ned on

a drug-by-drug basis, in npbst cases, sone

general i zati ons regardi ng the dosage can be nade. The
waidsdessage regi nen for an adult human pati epdr/08%06/000733
be, for exanple, an oral dose of between 0.1 ng and

2000 ng of each active ingredient, preferably between

1 nmg and 500 ng, e.g. 5 to 200 ng., |In, other .
ehiso innraxahanige J5iSneasvRHBY, sobiblrcisriypbssior grample, as a sparingly
i amyscul ar dose of each active ingredient of
%@%&%%#‘0.01 nmg and 100 ng, preferably between 0.1 ng

and §014d), eF@-hylirdphoMi0 compomdsseahitabla pbasesewifal carrier may be

adm ni stration of .a pharnpceutical l cceptable salt, . .
Hexalyest HilpiheoBRITRy feel %Egéhqlfea PP%@?%a%‘Effa“fﬂ?% 8 gffermiscible
&g&aﬁgg bgg@tas and 3§ RIRE ?h&s'e.o')-‘x tSmAIHIcBicHAF 8fkich Ligd4s the VPD

t day. Alternatively the conpositions of the
¢ompbrent gntempyvhineh ia@rspltist of ¥4 Wy plaelenlis8% w/v of the nonpolar

i ntrav us_.i pfusion,. nfeferabl t a 0 :
YRS e RIS Rt Bhe B BPR g votmo
éb@&iﬁfes_&tﬁ%l.bmﬁﬂilﬁﬁlg, &e Blopbitiohd) of he c@bdlveritnsyseint giap be varied
situations it may be necessary to adm nister the
worigoabls svithost Hedwaingdiseiolbility sps toiaty: ¢haracksistics g Fugthermore,
ven f.ar cee - t DA. R
L R B G R
RAapbla sirfkctaytsaggl Bs ticd dnddiad ed PO YRORBAEE SO sthe fimction size of
sonme enbodj ments, the caonpounds will be adm ni stered
podyetyloner ggolof@orite Yapes PHEr atBR}C,DH?P&Pb@x RABMETS gyay, Toplace
{ i iddhe; YR other kihas’d @&harid
AR R 3 B e 0 e Rt oy
qubstitinid doipleatow. | evel s of the active noiety which are

suffigcient to.maintain_.th dul ati ng.ef.f ect . .
5006/ 1 7 PRk Grtss Gr AP TSR fod v Biop Bekis égma"e““"al
SRRl Ahy 88 efndiivbd. ThgsMabs Wid mMaibNs herwehRibown examples of

conpound but can be estimated fromin vitro data.

dlisery eshivias ewsersiers dorakysrenpebicsuga CORIIN eggsih golyrats such as
i.ndl Vi i1 C cteristi : i
e
haditisetly} be dehpourds ensyl irsdelivarsd aging aatstainsd-release system, such as
[ 0158] Dosage jnterval s can. al.so be determ.ne ing ..
FREpejiarahls mesite Sf fq%@_ri@’dwé 1§ PR O LYR gﬁﬁ?ﬁ%@lﬁc agent.
?%IEO%? ISH%%.B]}}%#G?‘: IR RShaRt BeTPBYiShd RRONE Well GVl by those
= )*70

e tine, preferably between 30-90% and
skl ipriked entalBuytabretineesse OpsaBeomdy0 de8hilimg cmstbeir ghemical nature,

| pcal . adm ni stration or selective take,~ the,. .
R aht GamPRdr [ ewseky Mol B1er AL L oelingon g chemical
- fRlatad the tASHR SLTGS U BE ittiRapehBd 8€lodhe addiom] sahtegies for -
conmposition adm ni stered will, of course, be

rielsbyripbilization may be employed. :

[0148]  Agents intended to be administered intracellularly may be administered
using techniques well known to those of ordinary skill in the art. For example, such
agents may be encapsulated into liposomes. All molecules present in an agqueous solution
at the time of liposome formation are incorporated into the aqueous interior. The
liposomal contents are both protected from the external micro-environment and, because
liposomes fuse with cell membranes, are efficiently delivered into the cell cytoplasm.

The liposome may be coated with a tissue-specific antibody. The liposomes will be

37-



on the subject being treated, on the subject's

wei ght, the severity of the affliction, the manner of
adm ni stration and the judgnent of the prescribing
wbhysicarattiy [ 0161] Conpounds di scl osed herei N CafrB006/000733
eval uated for efficacy and toxicity using known _
nmet hods. For exanple, the toxicology of a particular
compound, or of a subset of the conpounds, sharin

oescted o shnike tooBaediely bonyhealossch BFEashedh latively, small
eterm.ning in wt I.Cy: . : Lt hik e,
e A g e L
The rles4g]t s Afidisoed thdrytugs ontgadstiengpne diagtlcviecaporated into
toxicity in animals, such as mammals, or npre .
Gpepharimaeaufipal ROWAAYHODY { eﬁifﬁ{tﬂ?%%y, of, sldftiopplly, ¢ phegmaceutical
&%{cptokiﬁ%saﬁlafﬂ &d With dhe AR tFRE @lat cSHER oBRr therapeutic or
mce, rats,” rabbits, or nonkeys, nay be determ ned
disgmogiickagemin. net hods. The efficacy of a particul ar

Iﬁ@qﬁgunp ga be established using several recognized

fieds of A SAton, vitro_met hods,. ani mal. nodels,. or .
hurrar{og_rq] ni cH1e §mrRenads qiRErRATPH Al CEAROFI0ES Ogﬁlls myention may
BPREARE RN %0 tHa gﬁég&ﬁt%yaaﬁy MRk IDHSIS, NAGLIHARNE @%ié}%&seét methods

male rats or a mal’e orchi dectom zed rats. i
ofeddeistragion imdbattel atongl ethersn{an edminfsiretery thougte oxk paithwelys, which

t.i.san. can b i ded hy t.he st at f the.art to
b Eien HgpRodraEseaiiadr Sagihie SefibBiPeioph? smop. or ot
AR B4 a) h@RinidAdos E8dNEh Kdn-GHUDSBwWaIFaeh eki fRbeE| vaginal,
trials can al so be used to determ ne the efficacy of

intrewethisl nihtrapeulasmanisanasal, or intfegyupilarTrehiely FRwinistiasias includes

& 4'stir£ti\gﬁ. Iﬁﬁ ﬁggftfogses@f;ae% Bﬂ,t a%doilﬁr '}@aﬁﬁ(&ﬁ D? {hg q{i'lcé gg staearip, spray,

evi ce ic ontain one 0 re uni osa
Ju@pdritos 0 Bl @, Birtgeiithe thelikes €c)i adgrisidiraion. vid hfeqiian ksubBytaneously,
for exanple conprise netal or plastic foil, such as a,.
BhRsTEmeE e k. MARACRONER, prmaiﬂ%ﬁn@@%_ déW%‘%rﬁ?ﬁlgy’be ncraorbitally,
ﬁ&%ﬂﬁ%ﬁ?ﬂ) ihAI51 fiGdiERRSy, bPheate) REBAIShRRon Pifp delivery;
pack™ or di spenser "may al so be acconpanied with a
(dpsdnoigistratimdberikydsuch tshbit infecdanditeciie m the rénak on capdiac area, e.g., by

AR B LA ] B e e

& skeptethefarpha et the abspowdi &fhthe @lveaiBon $nto contact with living
reflective of approval by the agency of the form of
@s8ee-drug for human or veterinary administration. Such
not i or lgéﬁﬂgl . I i.n RREAY; includ
t he Eﬁjglﬁ Food an e%?‘ff‘ga %Odgnll?oﬁlhfsa? ¥ at&?%{r)]lef g?la Sacldh include
qIgBSiti ot wiste the ugSve iapretiierts apuontaéed i anl wmbuntresiective to achieve

Conpositions conprising .a.conpound of the jnventio )
FolIFafe RO o HRoHARTHFE YoHE Rt ey A (he FpRgunfiy fisclosed
]?&egﬂréﬁgirf’c{ g@@ﬁ@&,wﬂd &%Sﬁh b RNoAR RE A A4 Ri6R Hhe kI8 of animal,
an apel e t

or treatnent of an indicated condition. )
iksladipg dem@eneried tPried caidrtbs Phisi®B chvRetivistics d€ thespeefic animal

ot.herwi.se stat.ed, ,1H N spectra re record op..a .
BHERASPOFRC o 7S 0N G EHTBCCRr (GNP Lo Bt ill depend
4 YRR ﬁaoé-a\/saweigﬁt, [dantodcafrefianeRehtion dolicoth@siabiead which those

sol vent peak chloroform (CDC13) at 7.26 and met hanol .
sktied Opfheamedicd prisprill rerpemior deEtspecilienlly. » drcspngutically eifective

o . .

A e B B N & SPEVb BVl g amelforat
vt capedtdigaef ortdreloag ecumdsa! af ¢hedmbert ixdok freated. hBétermination
free amine form Materials and solvents were of the

hi ghest grade avail able from comercial sources and

were used without further purification. [0164] LC/ M5

Met hod |. The anal ysis was perforned on a conbi ned

~38-




prep/ anal yti cal Waters/ M cromass system consi sting of

a ZMD singl e quadropol e mass spectroneter equi pped

with el ectrospray ionization interface. The HPLC
wyshenmreansi sted of a Waters 600 gradi ent puncides 000733
on-1line degassing, a 2700 sanpl e nmanager and a 996

PDA detector. Separation was perfornmed on an X-Terra

M5 C18, 5 pm 4.6x50mm col umm. Buffer A: 10nM ammoni_u

&€ étthﬁtr@quﬁcanatﬁwﬁwwt B: walbidhiath® ﬁ@nahﬂ%)cef e mﬂed in the

R L e A

r e- eqmllsapr atAgdwﬂkife Badilyndppareiine oy skitisd waﬂneazﬁgﬁausdﬁﬂ in vivo
at 1 m/mn. 10165] LC/ M5 Method, H The anal ysis _wa
Heses inReadmivitort f’é’lds’;"?\/l’%l?l@)lﬂﬁfs@oi@ i sipagiop will Vary depending

‘El 55tk taé@ gveight %&%ﬁi&lﬁﬂ@g&@%&ml ﬁe eylar compounds employed,

ect r oret er- equi ppe el ectro-sp ay I oni zati on
ami tref greeific Tise ftiPvichdkesa drbmpemsis 279 Bmplolyedin dée [dEtermination of
temw th a aration was

SRS abtres it S ol SoBeTtrensRRRGR S BB R e desired rosul

64 Hénﬁccoﬁlﬂ)ﬁlﬁl%ﬁ HY oS @THDME Wi @6R! Autnd Phadlhedlogical methods.
buf f er 10mM anmoni um acetate in acetonitril e/ wat er

' 'QT‘spigallyAhgnauq;lgmal apndicatignsfof predugpare commenced at lower dosage levels,

ARSI LRI oL IR WU LAIPIER & S Atcrsativey,

-equrlibra
Acchptabla. mSys:t@mud&s cgiebat egdato l:stﬂiﬂsl‘n wseful doses and routes of

Met hod 11L The s was per f n
aé)lew%? NfE e gospariPnL | enwﬁqde Rf’?%?ﬁa%’é@g%t‘% established

E%bgghg NG HettRd€MD singl e quadropol e mass
pectrometer equi pped with el ectro-spray ionization

i nt er 0a8%y. The nbiPhGngy shieml chnsiss tdicagfona dfftcdarsialb Gdducts are

%caﬁrgl en& gﬁﬁxnger%éagggg{reg%&g@? (g:\ggg%sgepn%’ de?x@%%oun%?%lcﬁshed effect
ﬁ%bﬁﬁér%@hﬂﬁ@eﬂ Reldhasdsde @fedd di¥Mpesrl STHeSRRRIEMAPRnge broadly,
H80, 5 um 4. 6x100mnm columm. Buffer A: 0.15% TFAin

dm@dmﬂ bpdtf the desired affems ardahe therppeutisnpdigdtion/ Wapigrlly, dosages may

o e G

&oslt 00 misopnelkgtad laﬁnglkﬂddmvmﬂght Alternaﬁﬁlﬁ%sages may be based
Preparati on of hydrochl ori %h salts. Typically,

yondheputise gra of thegratimmtor o deaed bytﬂf"%‘;ﬁtoé gkill in the

wth an excess of 1M HCL in diethylether and
preci pitated from n-heptane. The solvents were
r ermv[@diSci]n VE: @xmu doaftletiom rryitagef 4dvanisiraiicnc khd dbshge for the

t bt lid
R o B o F P ape R O DB ecehassanhn e igdividual
PH3sidiah] inOviewade fre Pdtichitd %Eﬁﬁﬂé?!p L)(See e.g., E‘lﬁé—ﬁ@ﬂ alla98s, in “The
sol ution of 198RL41 (0.050 g, O0.264 mml) gf ridi ne

Qlormagplygiced Bazig g Bharencutiespi Vvﬂ@clq & hewhy gncoqpooas Yoy reference

I
I8 IR A Rl T8 PR o ai0mae o
ﬁihﬁio@h@n&ﬂﬂuﬁxk’t@redﬁg ahé padiasan washed abonith). .14 180H@Ig/kg of the
and sat. HCO3; evaporation of the dried

Eﬁiﬁ@%ﬁ)ﬁya\‘%@ﬁu Ehpferage Hay Be 3 SBElGARe Pt of oS sragy siven in
[ r [ h

S04SR AR SRR PR Al

%ﬁgﬁs ded cai73FBAT Bbte b@&n0&Gblifted ifpt @ Nt rsohe @ATitpA) the present

mventlon ml_h I\é%hgs%Ds%:rln% ’dog’a%%s, I\élf%gsagegthzg %.re(bde'twélég’ abgut 0.1% and 500%,

more preferably between about 25% and 250% of the established human dosage. Where
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= 9.0), 6.72 (d, 1H, J= 9.0), 4.14 (t, 1H J= 4.9),
3.76 (br s, 2H), 2.35 (s, 314), 2.25-2.13 (m 4H),
1.94-1.79 (m 4H). 13C N1{R (CDCl13, 75 MHz) 155. 6,
W620d6/07dA39, 7, 129.4, 124.5, 114.5, 65.1, 59. 1pch®sRoco000733
27.9, 18.3. Exanple 2:
3- Br ono- 2- chl oro- 6-f | uor ot ol uene (165RL91)
[0172] 2-chl oro-6-fl uorotol uene (5.00 g, 34.6 mml .
mwhlumaﬂoﬁﬂpsegb ig egfabiiphads agell e degscase for rné‘a’bf-ﬁﬁ%?vwé Pi%ﬁmacemﬂl
fl ask. 3
oont5 St o bRt oo SRk WA BERP 0.9 s, or ot
&pasiriatvahRs dsdvedrirgh froviradein viensthdids asignalified®y toxicity studies
2006/ 076317.PCT/ US2Q06/ 000733 Then di chl or onet hane (50
gad)ciiigaey gudieyin HeF-eaction mixture transferred to a
separ n f
th odh il of Bl BOoggRCHc Sl ASicH o Know how o and
whemed teuhmaieessterriﬁp!e draypdmst wémenst@pan atlesd tanthxidig or organ

ni.c | ayer was was h t h
@Ygﬁﬁawmse §6er§ﬂ_3f th t{?ﬂggmgﬁ Sé%%b%?@? gj(fu?gg éq %P% treatment o
hibhdreletAMRPURA cRScA BHoBEd SRt Qb adefuid @recBdifd toxicity). The
cont al ni ng 15% 3- brono-5-thl oro-2-fluorotol uene (calm

lbygmﬁtllie Nf/ﬂ)l aﬁmtms‘itﬁéﬂﬁ]p@ﬂﬁﬁdn Weesmagragqmpnt efde kiserdes t0£ terest will
{ { {

T S5 ] UG B i 0 i
”g]lré.s g@]vi:g@ gzlf_l ﬂ&J Gonzdékgonl-hnayjfcﬁg)(ampllel Hiae_ dvahBuddl, iArpaH) by standard
mogHIsH? svaluatiop @P?éh%bnﬁuﬁlﬁirb st o perhrsedas gipgyency, will also
%%}Z%L%@% gg_e%ﬂc@rvpe‘lgﬂ,falnﬁ%ﬁt)@e%?% k@R patidifi3 A program

comparable to that discussed above may be used in veterinary medicine.

[0156)  Although the exact dosage will be determined on a drug-by-drug basis,
in most cases, some generalizations regarding the dosage can be made. The daily dosage
regimen for an adult human patient may be, for example, an oral dose of between 0.1 mg
and 2000 mg of each active ingredient, preferably between 1 mg and 500 mg, e.g. 5 t0200
mg. In other embodiments, an intravenous, subcutaneous, or intramuscular dose of each
active ingredient of between 0.01 mg and 100 mg, preferably between 0.1 mg and 60 mg,
e.g. 1to 40 mg is used. Tn cases of administration of a pharmaceutically acceptable salt,
dosages may be calculated as the free base. In some embodiments, the composition is
administered 1 to 4 times per day. Alternatively the compositions of the invention may be
administered by continuous intravenous infusion, -preferably at a dose of each active
ingredient up to 1000 mg per day. As will be understood by those of skill in the art, in
certain situations it may be necessary to administer the compounds disclosed herein in
amounts that exceed, or even far exceed, the above-stated, preferred dosage range in order
to effectively and aggressively treat particularly aggressive diseases or infections. In
some embodiments, the compounds will be administered for a period of contmuous

| therapy, for example for a week or more, or for months or years.
' [0157]  Dosage amount and interval may be adjusted individually to provide

plasma levels of the active moiety which are sufficient to maintain the modulating effects,
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zinc cyanide (91 ng, 0.78 mmol) and

tetraki s(triphenyl phosphi ne)pal | adi um{0) (27 ngy, 23

linmo]) was charged in a vial, DVF (1 nL) added, and

Woona/xtaire irradi ated for 150 sec at 200 C i PoRuUS2006/000733

m crowave oven. Diethyl ether (30 m) was added and

the reaction m xture washed wi th nagnesi um suI phat e

(4% sol ution, 3 x 20 ni L;A&g:ollomed by hbrine 3

zrmnrgmglaqaﬂfa@nveamem@om( )aride dBp ST el OTﬁ%Ch compound but
fur h

B iR ot T Ao R e b %Q%aﬂ’a'% SFHieR0 Tis RN depend

gh Vhdlgidaal Wihataetes ethds Chnﬁ%ufea@’ ad%ﬂnBs’o)raﬁc[nOlFE}v@@rl\/EﬂﬁG Zssays or

169 [MrH]t 111- NVR (CDC13, 300 53_1 5 7.43 (dd, 1H,

bieagag, Ca%b@use;iﬁo fgterggngplagrpa copepnitgtions. g Ar - ) 2.36

(d, 3 | determined using MEC value,

b i 158, ( Ué‘lﬁﬁcﬂﬁ ?@3&3 giﬁb?ecycei smined, usine.

GotuposiBons 1sho@ld beeachmmsmzcbmmg il regimiey dviveln msinigias plasma levels

: g165§1%9%ﬁ for 1090 ﬁ ?f g]n%ﬁgle h%rfﬁgﬁbge%e%%elnﬁr(l—?o% and most preferably

(&6l §(e3%55 ny, 0 32 mmol) and nortropine (165 rrg,
1 29 nmmol ) was dissolved in pyridine (2 nL) and t

m xt uf0859r r alti easedofHpead adm@istestion o salgcdive ﬁp’cgke the egective local

T b S S o

30 nL uﬁﬁql | owgel ala?m;@tfco@p@bém dalycdmd isiged vgﬁ; (hfmmatsfe fe2dbpendent
. e organi c |ayer was_ dr r s

P I)thﬁ’ei*\é)mpchh@!né\l@ﬁféﬁé‘ﬂbﬁle SPH@C%S?&’SO b TV He ‘:he alfietion, the

g'x%%ﬁ{r N 9::11:91%‘1 SH2hd Lﬁ{md &b E}ﬁg%ﬁﬂtgd'f A Pedtibing Ehysmmn

orone ane e title conpoun .
18 9% j0161] Co{r@;ﬂ:ﬁﬂds dRfclosedhet&in (cﬁh—lﬁ@&@)uatdd@bl\,ﬁfﬁpaﬁyzand toxicity

gglgg o %I-E)I- g/lla-()g %e, %Ogox%/l_c&&%ﬁ a &gar ?ﬂm%nd' or of a

gﬁb E;) f ﬁxes&n(zﬁlﬂungﬁ shgl'iﬂé")certagn Fhethfal ﬁfdietléé ﬂiﬁ)be established by
35-2.22 (m® 4H "Tr-H 8-1,81 (in, 4R, Tr-H).
%(tanmphﬂg 5n vitro toxicity towards a cell line, such as' a mammalian, and preferably

RSO IRL BA S E y nio

E&Iﬂ@]ﬂ&@ﬁﬁlﬂ@ Ririedré @ﬁd‘lﬂic&ﬂﬂ,ﬂmmh} af\ﬁéﬁ‘)ﬁﬂl\[ﬁ@y Ghatoxwﬂy of particular

(trlfluoromethyl)benzonltr angs nmo b

AREROUES 4B | ape gl pyedely; FiE (&*2 WE‘)G rgtgre 0% 19%e HWS%CYS’ may be

? a4 Qsi g ngwénm%ﬁl saal eg, féfﬁé&yf&* aﬁaaﬁﬂ:‘dl’a% @ipound may be
entrat e M

en conc resi ue wasS di ssolved in
EEAblRAT wine samialarxmgmze@methoﬁh saihaas o viowendibods, {dmgl models, or

R R a2 B S8 S0 e il o

gic!lud\é@%tx@%'nfldl@fﬁtsbd& a@é@ﬂﬁfe@i&lﬂ&cﬁ@z&d&h@t 'Wlﬂm\&bl“elilmg a model to
di chl oronethane) to afford 133 &850 of the title
Jutiel o)

defepuinn difimscya ﬂwkdiddeeg‘ssagcqan e gogt sigerof the argfo choose an
Lppr'c?ﬂnate moul\ﬁ cﬁse anﬁ) route of6 gdn%hzsﬁ'ajgdn, ’an§ Jréglmed' 0’%5course human

clinical trials can also be used to determine the efficacy of a compound in humans.

[0162] The compositions may, if desired, be presented in a pack or dispenser
device which may contain one or more unit dosage forms containing the active ingredient.
The pack may for example comprise metal or plastic foil, such as a blister pack. The pack
or dispenser device may be accompanied by instructions for administration. The pack or

dispenser may also be accompanied with a notice associated with the container in form
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4.28 (m 2H), 4.12-4.05 (m 111), 2.48-2.39 (m 211),
2.17-2.04 (m 4H), 1.82-1.73 (m 214), 1.60-1.52 (m

111). Exanple 6:

Boaam7batdr oxy- 3- exo- met hyl - 8- azabi cycl o [ 3. 2pd&t/us2006/000733
oct ane-8-carboxylic acid tert-butyl ester (197FBAl7d)
[0180] Tri nmet hyl sul f oxoni um i odide (7.33 g, 33.3 mmol)

was sl owly added to a suspension of NaH (55-65% A
Diespdrd i loh ai govRrHeI agenCy TeadRine B MARHAGHP, jye. or sale of
q ‘ o . "
RO hE 4 FOBLERT T 10 kil i o
vag foddethaand teheinayxidmiaiswaitonst Snele dotadte, fort exaigrle,20ay be the

It A k- 0Ac/ d. i f th
ek oo 5 B g et e AP SEREH I B s, or
[ 2 | 3. ' sin®% - ;
55 SRR il Cotpaientnpptingl tind b omcnin
fosmdlated inhe corepettibbt plprmvaecybical chuier tesy P b Prepatednplaced in an

R g pa sl st gl of g {85 0
fRamdpRs 22.2 mmol) in dry THE (10 i), cooled with a

wat er bath, and the reaction nmixture was stirred at
feperalPrasedarel, t he ni xture was cool ed again (ice

bat h) ow W t : 1
aqueo@%%r]h asﬁ%?%gﬁ@rs at ggle%@_toh ei‘%%‘%&g,ta&éngp? ﬁ\gR spectra were
feed@td oR ;ﬂmm;« &Jlmag@i@oétmegﬁﬁdanﬂ thendiat tshiftsearh egivenT e d-values
organi ¢ phase was dried and evaporated [
tapod ecfsreperscio thmr%ﬁlu@\}a@hfeakﬁwkmgl?qr?fog%l ﬁ{}f)ciﬂlé\éfﬁé and methanol
b L Lo
(TR 3okl R LA, i bt ond Yion i
gmgmiz/xe@l-sp&mmmmmmghm@cmt@mmm (Hertz2The NMR spectra
q‘rb,t_%g Corgpgzun%[in argél%% :beé {%Sthe]i& %@&?ge%%%&ﬁaﬁﬁ%&eso%\?ents were of

ARAQ:RsL xR BN S fRaARbEWREEN - Rukk® Gh@Rvete Qlsed without further
hydrochl ori de (197FBA20a) WO

PEUBABNE317PCT/ US2006/ 000733
[0164]) LC/MS Method I. The analysis was performed on a combined

prep/analytical Waters/Micromass system consisting of a ZMD single quadropole mass
_ spectrometer equipped with electrospray ionization interface. The HPLC system consisted
of a Waters 600 gradient pump with on-line degassing, a 2700 sample manager and a 996
PDA detector. Separation was performed on an X-Terra MS C18, 5 pm 4.6x50mm
cohmmn. Buffer A: 10mM ammonium acetate in water, buffer B: 10mM ammonium
acetate in acetonitrile/water 95/5. A gradient was run from 30%B to 100%B in 7 min,
bold at 100%B for 1 min and re-equilibrated for 5.5 min. The system was operated at 1
ml/min.

[0165] LCMS Method II. The analysis was performed on a
Waters/Micromass LC/MS system consisting of a Z{ single gquadropole mass
spectrometer equipped with electro-spray ionization interface. The HPLC was a Waters
2795 Alliance HT system with a 996 PDA detector. Separation was performed on an X-
Terra MS C18, 3.5 ym 4.6x30mm column. Buffer A: 10mM ammonium acetate in water,

buffer B: 10mM ammonium acetate in acetonitrile/water 95/5. A gradient was run from
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[0183]4 M HCl solution in dioxane (40 nL) was added
to solution of 197FBA17d (3.81 g, 15.8 nunol) in
di et hyl ether (40 nL) The reaction m xture was stirred

wordongn7esih, then evaporated to give a white sgdtfs2006/000733
which was filtered, washed with heptane (70 nilL), and

dried to give 197FBA20a as a white solid (2.17 g,

55‘%&'@ s00%8 i35 ?x%iq}%% %&0%6 hiry s 325 giﬁl- Systemn
é’i%ﬁe}aégdgﬁp(}{ﬁé%&) , 1.74 (d, J= 14.6, 211), 1.07 (s,

2- Chl [0166]4- f LOAVIS- BfethatdhYilb ez abalysid wag poGRinied) on a combined
%q%é?a;&h?%% %@é}&(ﬁ&é&%@% s%r_s{jhlu%fgits%ggﬁ g.E\ZD %ir%le c?i&adropole mass
g%t:ﬂ%%%ﬁ?ﬂ b hiph&N Y iRh %%ﬁb@’ﬁt)ag HohBeiidHT(krfick. 8ithdd, HELC system

was added to a flask under argon at nosphere.

DpisBRT @3Bates o 0grdicgt pemp mithiondine dagashion ad (00 seeple manager
%@“ﬁ %ifé%f%g}g der argon at 120 C. The reaction was

0o ~M5 and full conversion was observed
af t er jp36MOUr Sepafdign Was peffBrnVedSorchn VIMEHICYE RRphere ODS HB0, 5 pm

di chl orornet hane (300 nlL), washed with water %;LOO mi) )
4,041 00mom endsies | Butfeu At at @156| TFAol patso Rulfer g @% TFA m

over . nesi sul vl ,

R B R S Tl R
@@I?%Mr@ghﬂgﬁqugﬂﬁﬂiﬂwf@ ] gsiilll) $ye@ngwhs olﬁfl\alh&gi at 1 Inllf:r_ngl.

nhept , andet acet ate : iving a te soli

(3. ggf%‘?sln epratigs i h*iliﬂmfiﬁc’e@%i%)TYBgC?ﬁmﬁf( grerpounds were

%lis_!?g)%? d]ﬁ ?ﬁﬂ&\ﬁmgﬁg@ F&gﬁér-:)@ §EE1>1( gaﬁr%p ?xi:gs% of15 BcBin '%!'iétl'fﬂ)lether and
predipitditd foomehépaes Thé colventaictk removed in vacuo and after drying, the
FLeeHoTE P B ETHARLEA N, ¢ anhydr i de (1.7 ni.
ﬁerlemPl )en\ﬁ@%-@Qzﬂﬁﬁ'o-Z-methyl—4—nitmphenyl)-s-azabicyclo[3.2.1]0ctan-3-
ol (173FBA73bL.)

[0170]  To a solution of 198RL41 (0.050 g, 0.264 mmol) in pyridine (0.5 mL)
was added nortropine (0.134 g, 1.056 mmol) and the reaction mixture was allowed to stir
at 90°C during 17 h. The mixture was diluted with ethyl acetate and the organic phase
washed with 0.4 N HCI and sat. aq. NalICQs3; evaporation of the dried (Na2SOy) organic
phase gave a crude " product (0.055 g) which was purified by preparative TLC (n-
heptane/ethyl acetate 7:3). Extraction of the lower Ry band afforded 173FBA73bL (0.026
8)-

[0171]  LC/MS m/z 297 [M+I]". "H-NMR (CDCls, 300 MHz) § 7.62 (d, 1H, J
=9.0), 6.72 (d, 1H, J=9.0), 4.14 (t, 1H, J=4.9), 3.76 (br s, 2H), 2.35 (s, 3H), 2.25-2,13
(m, 4H), 1.94-1.79 (m, 4H). PC-NMR (CDCL, 75 MHz) 155.6, 142.1, 1307, 129.4,
124.5,114.5, 65.1, 59.1, 40.5, 27.9, 18.3.

Example 2: 3-Bromo-2-chloro-6-fluorotoluene (165RL91)

[0172]  2-chloro-6-fluorotoluene (5.00 g, 34.6 mmol) and iron (0.1 g, 0.17

mmol) was stirred in a 100 mL flask. Bromine (6.08 g, 38.1 mmol) was added s-lowiljrrin 3

portions with 1 min between each addition. The reaction was stirred for additional 15 min.
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to 2,3-dinmethyl-4-nitrophenol (1.12 g, 6.70 mmol ) and
triethylamne (2.5 ml4, 17.9 rnnol) in

di chl oronmet hane (40 nL) at O C under Ar atnobsphere
wododshessiesul ting m xture was all owed to Stirperus2006/000733
overnight at r.t. 2MHCL (50 nl) was then added and

the solution was extracted wi th dichl oronethane (3 x

100 nmL). The organic extracts were conbi ned, washed

Thenhlighleromatheus @ueldwes addadabe repoifornmixturg ippafergpd/ip prseparation
HLFIPI %}& Fl{eﬁ%gt 4 'soltliuné gn(gsu %%ei?lutﬁhﬁ 2 g%gﬁg uﬁ{ﬂ it had turned

dodddr]egsy ’ﬂie| layers were seﬁ@ﬁ%hﬁm éa]ﬁtzla?&%ésl\mash&d w]IhNhrR sodium

CDC13, 300 MHz ,
lyproesa cgitppare 130 gulph drgd i Gruarnied, ) T, B cEmpgund & 2

SR:8o4 %?3 §%? ?q 9@%&5&1%5% RBRMAs BrisdeRnGyeldtcie %calc by

oct an
PONBIRY7 mel_adaﬁ;sb/umm@ﬁqee OB DekiC:lPOVilloB] Rother Modicatnn.

2,55 ) BEHDRLPE ol S b BB oo o o 1

SE ydeg BBALLN 3l oM@ H, 1ers.6,000 8yl 2138 (8, 31,/ PRI €Ms)i nt O
wat er (200H?1aL7V@ c’lextract?&’lI ( ethyl acetgte (3

X 100 nL). The conbi ned organic extracts wer e dr| ed

Na2 nce at e i du
BAPRPP et 26 T RreRanar Fya riBEAm R CRIRLER ©1% .
el uerb}7410 93~B@0n4(92~73h1m') 6&’1118rc%luélfe 1895008 (&S mg, 078 mmol),
yel | ow sol i d. 0. 38 ( Et OAc/ n- hept ane
Ay wRnideA9b 1E; [0;\71&4}1@101)13911@%&11@(?@@@@ Wl)ﬁdlﬂ}m(o) (27 mg,

2%11%901 gﬂai:l:g%:gécg%g%h ! S’ E@ &é}f) %dqi%d? a%g ﬂ?esﬁgxturé Radiktkd for 150

SBc 49 200 26 ifm mikk)wae 3Reqd.DicBhl) ethir G8-h!)88as(ddded 44d Yhe reaction

I@D@ﬁ Wﬁlﬂeﬁ Wi aagsingp arbRete §4% saltian 3 b Gmb,) fllowed 8y prine (20
2. %e'd?%ﬁ@@ﬁ%%ﬁg i zﬂtﬂslgéfll orll%)i ﬁ@éﬁ%hﬁ&&ﬁis‘ ﬁk&h@' purlﬁed by

prot ocol "by Wchi yama et al Chem Soc.
cbhvyn chromatography on silica gel usmg n-heptane/ethyl acetate (9 1) glvmg a white
solid (55 mg, 42 %).

[0175] GCMS m/z 169 [MAH]Y, 'H-NMR (CDCl3, 300 MHz) § 7.43 (dd, 1H,
J=5.6,8.8, Ar-H), 6.87 (t, LH, /= 8.8, Ar-H), 2.36 (d, 3H, J= 2.4, CHjz).

Example 4:  2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]octan-8-y1)-3-
methylbenzonitrile, hydrochloride (165RL90}

[0176]  2-Chloro-4-fluoro-3-methylbenzonitrile (165RL87a, 55 mg, 0.32
mmol) and nortropine (165 mg, 1.29 mmol) was dissolved in pyridine (2 mL) and the
mixture irradiated at 220 °C for 2 hours in a microwave oven. Dichloromethane (50 mL)
was added and the mixture washed with hydrochloric acid (0.4 M, 2 x 30 ml) followed
by éat. sodium hydrogen carbonate (20 mL). The organic layer was dried over sodium
sulfate, filtered and evapora“réd. The product was further purified by column
7 cﬁromatography using dichloromethane to give the title compound (16.2 mg, 18 %).
[0177)  Ry= 0.45 (CH,Cly). LC/MS m/z 277 [M+H]'. "H-NMR (CDCl3, 300
" MHz) 8 7.37 (d, 1H, J = 8.6, Ar-H), 6.78 (d, 1H, /= 8.6, Ar-H), 4.20 (m, 1H, Tr-H), 3.80
(m, 2H, Tr-H), 2.37 (s, 3H, Ar-CHs), 2.32-2.22 (m, 4H, Tr-H), 1.98-1,81 (m, 4H, Tr-H).
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8514-8515), which reference is incorporated herein by
reference in its entirety,
2-chl oro4-fl uorobe, nzonitrile (311 ng, 2.0 mml) in
woyedddzs1i 0 nL)- was added dropwi se to |ithi upgr/us2006/000733
di -t-butyl(2, 2, 6, 6-tetramethyl pi peridino)zinncate
(4.0 mol in 10 nL THE, Uchiyama et al J. Am Chem
&g&., 1999, 121, 3539-3540, which is incorporated

ey ey eerbdr -Gl ocans.

ibgl; gltgiqegggwg;r?rg | odine (5.08 g, 20.0 mmol)

en ad ereactlon was stirred at r.t.
over nl[(yﬁ'ﬁl NaRS263nd 1. (20 mnp, and.Rat unmtcéjj agtdougi-fluoro-2-

AR SareRpOparbeiERd (e 156 ol ar A bied atidine 2 ).

apahiinesd WsIRME td W@m%‘é@ﬁe&“ﬂﬁ% 6 hdek E!.rldd B8 cMHEhtrated. The

renmoval of the solvents in vacuo. e resi due was
ghredmshhasglghd & Had Hsil (26 hll()an@ektrmtaﬂit willg dwlﬂdnomeﬂlane (2 X 20

A%encmn-g:ﬁ%e PIg 1;)})1%1(5)%5 w%% fglgfré 9% q%ﬂla% ag%lt d evaplozated ‘and
7 ale e
redult Mﬁﬁasclﬁi:il‘fgigﬂ Tl pi@ght?%ﬁ&l‘n%ﬁll Qfﬂht’il% \(lsﬁlqu- %c?%ron@eﬂ%?x ) to afford

é%l%t@%b%f@@ utie@n@w asia ®1QT1€SSI' $dider ude ni xture

Lhus B3 "8 b B RS G108 i, 51, 435

ERQAsY, nihept 2a®5(di, 12)), 2.48208N i, az}gdzan@ ®M(thf mepl 1*:&2-1 73 (m,
: eparatlve TLC (Et QAC/ n-heptane, 1: 1) to give 1.
E@ 4 (f1H)o53P18 as an of f - V\,hlte sol i d.

S , SaARAESS Al i

¢old tdributy] eBet(l97@BAB/d)br s, 1H), 3.95 (br s, 211),

2006/ G881 7eseRy e PoBiyF Bk 3P s 55 mmol) ws sowy added t

faSgaintatiotedod anpdo I8l of )l in DS

méh@m.d A rm‘aorcranmure avas amnqdcfeht hcal doy.ltm qf Boammloee (5.0g,22.2

&%doc)tjf og%‘d$ I ?I%%tgraj 8Sf ﬁgp‘%t)ng f?/() foa]t%lgs JPsmeays work-up
QﬂOAEﬁHszid%vslgdraﬁbn dfQHOH 8223 Fhase ave the crude epoxide

( Et QAc/ n- hept ane, g LC I\/IS n| /z
roffyazagicyele(3. 23150@&1@- 25)}@14116(]@ cal}lo;th J =c8l 6) rer&bq ester

legF ]é‘)fl Of’lé vgl‘ﬁclp%% 1‘1"36%%1 &b Flexst js_lfg 'd)lthoat Rfné ;%giﬁ(:gﬁond' H.

2- Br dAt814- ( 3Swmetbiytyid™ (I)I)@ -M-Tafatnheiord, 9.0 mmol, 29.0 mL) was added

3.2, 1Cct yl benzonitrile 1E26)
PEsBoR L 19 ERA TS A 288k by THLRL] BEL ogolsd wih a wate
68 ERY ShelidactiéR s was stirred at r.t. After 1 h the mixture was cooled again
(ice bath), slowly quenched with water (10 mL), the aqueous phase was saturated with

K;COs, and the reaction mixture was extracted with diethylether. The organic phase was
dried and evaporated to give a crude product which was taken up in ethyl acetate (200
ml) and filtered through a silica pad fo give 197FBA17d as a colorless oil (4.11 g, 77%).

[0182] GC-MS m/z 241, "H-NMR (CDCls) 4.19 (m, 2H), 2.18-2.12 (m, 2H),
1.95-1.89 (m, 4H), 1.66 (d, /= 14.3, 2H), 1.46 (s, 9H), 1.17 (s, 3H).

Example 7:  endo-3-exo-methyl-8-azabicyclo[3.2.1]octan-3-0l hydrochloride
(197FBA203)
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fl uoro-3-net hyl benzonitrile instead of
2-chl oro-4-fl uorobenzonitrile as the substrate, to
afford 17.6 ng (1.4 % of 195. TP26 as an off-white

W@'jﬂﬁk]{]?&;ﬁigal Rj f = 0.28 (Et OAc/ n- hept ane 1: 1) Pc'i:lgéiv&mgo'x;g
ink 322 [MrH t I H-NVR (CDCL3) 8 7.29 (s, 1H), 6.92
(s, 111), 4.12 (t, 1H, J= 5.0), 3.82 (br s, 2H)

éxgg{)[%éélgh( m4 ﬁ%CIzéo%lgiogsfn g’ilt;giénel(é!r%zl:n]f) 7\%&3( Q&deﬁ '_‘Po' solution of
A3 ¢ LRIl el i v
stitsdefsing iptaed Setirated ar gvoh wbite SUEDO v %Lﬂ_erﬂ!ﬁ;rﬂ«la;hed with
i i id (2.5

s oms) o drisdie Bre FuRBadot i wriadlRiadieng .

3.11 i n‘%}) | SR PIMSH 88 SHRT trisCraghd7(@; p=la) 288, 2.00 (dd,

room erature. e resul ti ng suspensi on was
$ti1¢0enhd B.2) 8H), 1a87-1.8d fmi FlpeFatd/e bhe 26Heh0pous Bl

Into jcel r (,100 upder sti.rpi resultin
el G Broushati el Tongonizb [PeRlR | 07 or ™

25% a@ygnus BIRIBRLAR-HIctoFUEREYRIBAL 7. B K 3 BSbRe), wint Ryanide (3.7
di chl oronet hane (2 x 100 nlL). The conbi ned organic
pidsmoliars tabekistriphess pbohpaladoiOn (18] e lepopmmpgrs added

ted. Th t i fi .
Y EeE R 8% E6EBRSkc ) DBCCRE) R i g g roncton
ﬁﬁ}%&@reg%a%i stirrdil ;ﬁhﬁ@r@fn ﬁ;lzar?dt. 5he 5@@&@?@1@43 noditetd _cbg IE-MS and
. rag o IS mXture was dl s veq I n rrarne .
G rropvertoR t Popi AESTYESB i, 2 BB iBe) THERIS My Gipd with
3R oMIdhe NP nll§Akathok Quilt! Oafer (0PI $aHEY # Bk sulfate

en’concentrated. The reSidue was )
stilstml (Ve0ImiL), RieMoMSIm{gdesing sulphate dilterel tadievapotated to give a clear

di chl or onet hane x20 | The conbi ned organi C.y- .

o oo Ve Tty et b S iR Bh Siica el using n-
Eéiﬂﬁz@feﬁiy?%eﬁa@@@:l)‘é@dﬁ@@%ﬁg BT UPLHN61000733  t he
resulting oil was purified E%dpre arative TLC

(el ut 086w t HIANMRI (EDSHD A dHaf Fov@ &heArthl), 687 (1, 1H, J =

J
0 , 14% 2,3-dichlorotoluene) as a
%8!?5%?3-’0%‘613 @a 5511,;_%_{ F%‘gg]m LC/ VB nfz 297 [M+%—|].
EkhAPR (DCHifiRorbmtthdndsuifmic Oadid 1. 31)imethy8Q-ditkopHenyl ester
10.5, 1H), 4.24-4.16 (m 11), 4.14-4.05 (m 211),

@958PQ73, 311), 2.40-2.25 (m 411), 1.97-1.81 (m 4H),
2- G 8RB0 Gpdons atygds ] 5 il 87 mmol) s added
2, 3-8inycthyl S-titrbpledneni dlde By d enrhd 68l BEBG)amine (2.5 mL, 17.9 mmol)
[0199] Potassium nitrate (638 ng, 6.31 m’mlt)ﬂﬁ\é\‘/ea‘sﬂﬁ11 mixture was
o delipipmethane (4hmbnet @fender Aratmosphere and the resulting
allowed to stir overnight at r.t. 2M HCI (50 mL} was then added aund the solution was
extracted with dichloromethane (3 x 100 mL). The organic extracts were combined,
washed with saturated aqueous NaHCQ; (100 mL), diluted with #-heptane (200 mL), and
passed through a pad of silica gel to give 1.96 g (98 %) of 195JP07 as a yellow oil.

[0188] GC/MS m/z 299 [M]*. "H-NMR (CDCls, 300 MHz) § 7.72 (d, 1H, J =
9.0), 7.28 (d, 1H, J = 9.0), 2.48 (s, 3H), 2.41 (s, 3H).
Example 10: endo-8-(2,3-Dimethyl-4-nitro-phenyl)-8-azabicyclo[3.2.1]octan-3-0l
© (1957P08) ' | - ' - 7
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sulfuric acid (4.5 nL) and added dropwi se to a
stirred solution of 2-chloro-6- fluorobenzal dehyde
(1.0 g, 6.31 nmol) at roomtenperature. The m xture

wewesdn7e3red 1 hour at room tenperature and thgdrus2006/000733
poured into icewater (100 nmL) under stirring. The
resul ti ng agueous phase was basified to pH 10 by
addi tion of 25% agueous anmoni a and subsequently

ext r adPEPIwi t 13dPe [7&6011&2}165@4@ yotioeping §1.01Te7.96 mmol), and

?3{‘% ?9 %fl]%a nél'g ggﬁggitaslé g??ra ée]gd gver %?n%ltelfl gl was then cooled to

246 l]iomred ifatof \welr @08-mD), tah@ kerzMdehy de %8&&@?2&? 90 mL). The
1 1 919% . Regioselectivity was confirmed

Wd FERFOPRSE IS 657 fcq @iazg@t) eomelltratnd: i) wa?nd, and the residue
SANGTEE L T i L 1978 B0 e 30
ﬂPé&WSm@ay@hhm&ﬂsiand then concentrated The residue

Do o TR8] vedau0 e AR Ry Resfentos b LTS s A HNMR
eI 460 Wit thdmfdd”ﬁjt | = 9*0%%%( efy Ua2§@f'4 75 tt&f 94 4.5, 3.79

and evapor at ed The’ resul t

ipresp AHTA 2iA7e(s, BED, 2. @%%sr(mt mﬁmaz (s; 3, dhq&;t eﬁr@hh&m)e) to

Toehigte {5, Sk Gorledaroiy Turoipaiia) o five

(ltﬁloblﬂ;éb}utrﬂeﬁgsms J =9.5 111), 6.84 (d, J= 9.5,
111), 3 (M 1), 4.10-4.01 (m 2H), 2.40-2.18

(m 4M?11 2. feiam%a pmocgllkw)Uchmet a8, Amy. Chied) Soc., 2002, 124,

-

S50 PO Bt ica b erispe iy 1 e -ldoro-

b+fhmﬁﬂa®nio&1talelﬂ3-ll Q@g anp ﬁmﬂil) (L &S IMIBTBB) mL) was added dropwxse to
2021]%196I\/BT30 : 064 mmol ) was di ssol ved

hg}t ri-uiyleAd.c 63@@%@@%}@@@@@&@3 (#§, mmcd6im 10 mL, THY,

oo P O I T HOF I00 S PPl e
meftr)mms mtd&imdet@nai EX raﬁ@mdedmﬁm °Qi foh B G RNMESdNNE.08 2, 20.0
rgnmof) was tﬁL 1?1 adde %hrebrlegc%gn %/[ag asltr::rlrgd z&qgtsgvserr\xl\;gtrxte l\?arglsg%(i (1.0 M, 50
mL} and saturated aqueous NH(CI (100 mL) were added, followed by extraction with
dichloromethane (3 x 100 mL), drying of the combined organic layers over NazSO,,
filtering, and removal of the solvents in vacuo. The residue was passed through a pad of
silica gel eluting with EtQOAc/n-heptane (1 : 40), affording 112 mg (0.40 mmol) of 2-
chloro-4-fluoro-3-iodobenzonitrile. This material was combined with nortropine {114 mg,
0.90 mmol), K»CO;5 (186 mg, 0.134 mol) and DMSO (2.0 mL), and stirred at 130 °C for
1.5 h. The crude mixture thus obtained was diluted with n-heptane (10 mL), passed
through a pad of silica gel using BtOAc/n-heptane (1 : 2), concentrated and purified by
preparative TLC (EtOAC/n-heptane, 1 : 1) to give 1.5 mg (1.7 %) of 195JP18 as an off-
white solid.
[0192]  Ry= 0.21 (EtOAc/n-heptane 1:1). LC/MS mv/z 389 [M+HJ". 'H-NMR
(CDCl3) & 742 (d, 1H, J = 8.6), 6.70 (d, IH J=18.6), 4.16 (brs 1H), 3.95 (brs 2H),
©2.50-2.92 (m, 4H) 1.93-1.78 (m, 4H),
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WD 2006/ 076317PCT/ 1 JS2006/ 000733 over Na2804,
filtered and evaporated to give 18 ng (90% of the
title conpound as a yellow solid. [02031LC/ M5 nfz 313

Widhbosldzas1711- 1- NVR (CDC13) 8 7.80 (d, J = 9. Opcdbsabbeonorss
6.82 (d, J.--=9.0, 1H, 4.86 (d, J= 6.5, 2H),
4.24-4.18 (m 1H), 4.16-4.05 (m 2H), 3.00 (t, J=

6.5, 1H), 2.36-2.22 (m 4H), 2.00-1.86 (m 41-1),
Ex86pled?2: B-Bronmo-drmblayod7(3-endo-hydroxy-8-aza icyclof3.2.1]oct-8~

=Chl or.0-.6-(3~ 0- hydr oxy- 8- azabi eyel o[ 3. 2. 1] oet - 8-y
@QWW%I‘ISkS@?QE?%ehyde oxi me ( 196NMBT40)

[ 0204[}[1)193? VBT8R (rkadioROwasOcAR8] P identheslydass 8O Pxadplen] 1, using
tetrahydrofuran (2 nL). Sodi um carbonate 845 Ny,
erogp® inFiend) ofvigding aslthy alesrpRikee topdtfops ftdrme 0.8 Y gt HisdP22 as an
%—%h%%lﬁfﬁ ne hydrochloride (30 ng, 0.426 mmol ). The

m xture was stirred 1 hour at roomtenperature and

t hgn [gmn}ent Rat @cﬂﬁl (H(Ohb/mhapmﬁdj gme. Lcﬁmmyz B NedHd 'H-NMR
t ' i1 M HC1_ (50
B I0ESb By R, G BD k0 418 9 (o LB gP s, 280,
j\@é@?gémf hﬂ{iq_rggg]f_@gn,qﬁporat ed. The resulting
u fi'e

resi was” pur i by “preparative TLC (0-5%
Bedvipla 0B: 2B chincdH B @ndd-hpdwe xyBeazabicpelad 3451 [ogt-§-8RFy methyl-

the tit und as a yellow solid. [020511LC Ms
PWP’%‘%*E%“%:%&E& 1H NVR %/I\/EOD) 5 8.15 Es, 1H),

gl—l? 0'[%(%@ I( gThfg }éék:):ion 422 Raftiel Guf Menfédlly 2. iBFxboB® (2 using 4-
m@ssne(tglm@miﬁile -hspein] oobyareltlpip - Augrp benapiit iy @s ghey gubistrate, to
[ .2.11-..0C ~350l (1 48).,[ 0206] Pot assi um
AR “’t%éé‘ {?—g?tt Wﬁ%ﬁf%‘&@%@%&l o

conceoigat edr s lpfagr (FROAEKGeptnd 1115.)LEME amdezd [M4H]". H-NMR

dropwi se to a stirred solution. of 2, 3- \
@0 88 b AFAh9E, AR).0- 12 CaiThy 7rs0hy)3-8 (i oD, 230-2.13 (m,

t T Lxture was |left without stirring for
@nggzs’giﬁrlo%'%:ﬁ%e%@f ure. Material that had
Exasteplaiili zpdo-8ut-CHlokd®uic8addikifrophedyll-$-avalficyclo[3.2.1]octan-3-

col | ect ed F% filtration to afford
o (RENHEBELEBY- 6- ni t r obenzal dehyde (196MBT36, 433 ny,

o2 OBl 8 DG 0 SSRUCHLUNIAY (P, 311 )
concentrated sulfuric acid (2.5 mL) was added dropwise a solution of potassium nitrate
(314 mg, 3.11 mmol) in concentrated sulfuric acid (2.5 mL) at room temperature. The
resulting suspension was stirred 1 hour at room terperature and then poured into
ice/water {100 mL) under stirring. The resulting. aqueous phase was basified to pH 10 by
addition of 25% agueous ammonia and subsequently extracted with dichloromethane (2 x
100 mL). The combined organic phases were dried over sodium suiphate, filtered and
evaporated. The crude product was purified by preparative TLC (0-100% ethyl acetate in
heptane) to give a 4:1 mixture of 6- and S-nitrated product (232 mg). 80 mg of this
mixture was dissolved in pyridine (1 mL). Nortropine (198 mg, 1.553 mmol) was added
and the mixture was heated to 110 °C in a sealed flask for 20 hours and then concentrated.
The residue x;fas dissolved in 2 M HCI (20 mL) and extracted with dichloromethane (2x20
mL). The combined organic phases were dried over NapS04, filtered and e{raporateci, band

-48-



[ 0207] 196MBT36 (100 ngy, 0.455 mmol) was dissolved in

nmet hanol (2 m.). Sodi um borohydride (17 ng, 0.455

nmol ) was added and the m xture was stirred for 30
Wonwlsmss3al oom tenperature. Saturated agqueoUscr/us2006/000733
amoni um chloride (1 nL) was added and extracted with

di chl oronethane (2 x 10 nL). The conbi ned organic

Tghases were dried over Na2SO4, filtered and
¢ tasvlting et vies pylifiest by, 1gepireive JILE- Gluing Pobehghjoroppthgprto afford

Y508 raeaes ekagsbtnar syt BB R R P g

0. 418o10%p| ) EOEIAHA QQJPII\H%H§+53-IMJIRQCEIB3) BE Xd we:ﬁ eo 5, 1H),
dISSO|Ved |n§8 yridi re was
ES)

&Y thd=dGh A)sbadt- édﬁf(maékl),f‘bw B0 Y52 d- 5t9r{ér§H) 240 2.25 (m,
%np?gérgqt(% 4 quj r(gq )e3| due was dissolved in 2 M

extrac ed with dichl oronethane (2 x

Rhioigly 15 TB@M@%GM:M-MmEy-BMsE&yMBQ HoéteBlyDBeuitro-
Na2804, filtered and evaporated, and the resulting
W“‘ﬁ%@’dﬁlﬂ?@f{%@ preparative TLC (O 5% et hanol in

di chlrgiganet 1,50 |
co npcgu nggqus r@?ﬁsz u%nomaé% I((lgt%lh bg gg] b dism‘{éd Io' ®ncentrated

sol¥titr ﬂ(CﬁD@lS) m8.) 7argi0-26dBl5 d(qwlsez 14)5 sﬁrraca) solut@r fn2-chloro-6-

ﬂﬁl APl (g6 37 gl a5 Rp Smpeions T gixips gy stimed

He¥A PR ml Bimperature and then poured into icewater (100 mL) under stirring. The

enda- 8- ( 5- ChI or o- 2- net ni t rophenyO- 8- azabi cycl oP

repltinpaapenys phasg|wag b@ﬁﬁ’B%’BlE.I‘,I 19 bz 2ofiler of S50 aauqops gmmonia and
I t

ﬁ%&‘%@&é@ Rl St %Pge&%%g% 480 A3 gierc[ogl%ﬁleu‘g)ggm phases

Wy (fibé overxsadhen waﬁ:hkte,aﬁ&decﬂ and BoaGrited #o gival Bohlbioas Kuoro-3-

for urs _and_t hen con t.rat e .residue S 13
A A DONEIEE . 0l 4R ESPIRCHER e fonined by 1C-
4ief | 1 oronet hane (2x 20 rTL) The conbi ned organic

phases were dried over Na2SO4, filtered and

evapd@200ed, Momlh@ (6 mg 0i49 roibl) vead lﬁéMBT?éd'-‘xkﬂlOO mg, 0.491

rgtriglg %{f?etllg}\s/%\;r (g:%(p (?ﬁ:u% E%ﬂ) %gbecmhidcg\ﬂ'r QuE hane)d sezﬁed flask for 2
He@tsQnll @58 cdRdchated. 0@% l’&:d&&ﬂe%sﬂﬁs%ol%@c?d{cﬁfﬂb{"dfmeﬁlalm T40NMR) and the
(CDC13) 8 7.86 (s, N} mi

organic phase was washed wrth 2 HCI (40 ) followed by 2 M NaOH (40 mL) and
finally dried over NaySQ,, filtered and evaporated. The resulting oil was purified by

preparative TLC (0-5% methanol in dichloromethane) to afford 40 mg (26%) of the title

compound as a yellow solid.
[0201]  LC/MS m/z 311 [M+H]". 'H-NMR (CDCls)  10.26 (s, 1H), 7.93 (d, J
= 9.5, 1H), 6.84 (d, J= 9.5, 1H), 4.21-4.16 (m, 1H), 4.10-4.01 (m, 2H), 2.40-2.18 (m,
4H), 2.13-1.98 (m, 2H), 1.90-1.82 (m, 2H), 1.47 (s, 1H).
Example 16: endo-8-(3-Chloro-2-hydroxymethyl-4-nitrophenyl)-8-azabicyclo[3.2.1]-
octan-3-ol (196MBT32)
[0202] 196MBT30 (20 mg, 0.064 mmol) was dissolved in methanol (1 mL).
Sodium borohydride (3 mg, 0.064 mmol) was added and the mixture was stirred 30 min at
‘room temperature. Saturated aqueous ammonium chloride (1 inL) was added and

extracted with dichloromethane (2 x 10 mL). The combined organic phases were dried
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1H), 4.17-4.10 (m 1H), 3.97-3.88 (m 211), 2.30-2.10

(m 7H), 1.96-1.74 (m 4H), 1.40- 1.32 (m 111).

Exanpl e 20:

weoChdsarrez1#- ( 3- endo- hydr oxy- 8- azabl eyel of 3. 2. Ij@@tis2806¥600733

Qobenzonitrile (196ML1T8-B) [0212] Nortropi ne (269 ny,

2.12 mol ) and 2-chl oro-4-fl uorobenzonitrile (100 ny,

0 643 mMmol) were dissolved in pyrldlne (2 n)

wexﬁan%) teted cond b vepprated tacgiva 13 me4PE@) of ﬂ@kﬂﬁwomtmd as a
% f:-\&]d then concentrated. The residue was

07 €€65PVEd in 2 M HCL (20 nL.) and extracted with

di chljozemyet heoar{ 2% 329 mprﬂgf) IHWMRC@IMI@)GSI 7800@nise= 9.0, 1H),

éhases were dried over

%ff'@# ate@, 1Fandi8e kb Jre@éJ Qt‘H)n@ "614‘r18v(515 15&*4 W 445, 2HD), 3.00 (t,

BRCI g7 A o O g b, P TG TR e ©
Eﬂi!ﬂﬂb %5 2sChlogh-6- (Mzﬂ@ﬁﬁd@iﬁsqaimymzmqum-niuo~

10213] LG/ MS_ mi |- H +. 111- NVR (CDCL3) 5
benzgldghysie éﬂ%ﬁi&% 4.16 (m 21-1), 4.16-4.00

(1 m791[1 oé% 2 %@ﬂ?l‘%%l@ﬂh:g%ﬁ% ﬁuﬂo‘é)-xdmsqcﬁss(omed‘iﬁ&emhydroﬁuan 2
c@L)CBbebnm @xbmﬁﬂa;(&s Begnd #2ohermiowes @dﬂ@fqllyg@ébssv)ater (0.5 mL) and

S SR Y s MR Bl b ifie o g, 1 howr as

B0l tERPdrelird Mhdiheh ¢Endeafrdled. TcHIBioshetRhe (SOMIP &ta@sﬁaawmnd the
nitrate in conc, hydrochloric acid

gl piase way peshed aih &M FGHR @[\)\/ﬁ%lfoﬂeﬂrbé’e?dl\/f HaOIsl (50 ml) and
A0 dh!;‘c?g %%azs% tfg@e'a kSR dfh@@&ugc& rLdRg  Wpurified by

cont (Rue e reac n-m xt
pPrESrapios rmnt @3% nhatieanbPin cge)hlmﬂae’émher)ac tffdrdM 3 tmg B 20g) of the title
acetate- 25 MK) The conbi ned organic |ayers were

CBFHPQ‘&PdoVé‘rYe BYiSeMt-sul phate, filtered and concentrated
in v & EXE AN %%Pf 17 M?ﬁebﬁf(ﬂ 533,06 tsf QH) 90690

(709 an the5n|tro( derivative 118. 6
(B8 2HING.25F4.00 (miaE), Aadtd. 80dms8Par at e t he two |somsrs

T e SR g P B S pngbiyfots 1
oetabt-oP(156BT48FY -

[0206] Potassium nitrate (578 mg, 571 mmol) was dissolved in concentrated
sulfuric acid (4.5 mL) and added dropwise to a stirred solution of 2.3-
dichlorobenzaldehyde (1.0 g, 5.71 mmol) at room temperature. The mixture was left
without stirring for 10 days at room temperature. Material that had crystallized out of the
reaction mixture was collected by filtration to afford 2,3-dichloro-6-nitrobenzaldehyde
(196MBT36, 433 mg, 34%) as yellow needles. Regioselectivity was confirmed by the
Bayer-Drewson indigo synthesis.

[0207] 196MBT36 (100 mg, 0.455 mmol) was dissolved in methano} (2 mL).
Sodium borohydride (17 mg, 0.455 mmol) was added and the mixtore was stirred for 30
minutes at room temperature. Saturated aqueous ammonium chloride (1 mL) was added
and extracted with dichloromethane (2 x 10 ml). The combined organic phases were
dried over Na;SQy, filtered and e\faporated to give 2,3-&icMoro~6-Mﬁobénzyi alcohol
(196MBT46-A, 92 mg, 91%) as a yellow solid.
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H), 7.85 (d, 0.311, J= 8.4, Ar-H), 7.44 (d, 0.7H, J=
8.8, Ar-H), 7.31 (d, 0.3H, J= 8.4, ArH), 2.59 (s,

2.1H, Ar-CH3), 2.59 (s, 0.9H, Ar-CH3). Exanple 22:
Wwo(28esmnehar Hydr oxy- 8- azabi cycl o [ 3. 2. 1] PCT/US2006/000733
oct-8-yl)-2-nethyl-3- nitTobenzoic acid (198R139)
1022016- Chl or o- 2- et hyl - 3-ni t robenzoi ¢ acid (198RL35,

cont ai_ni n? 30 % of the 5-nitro isoner, 227 ny, 1.05
mol ) 98] nor 6dEIHE-£ 588 me, Oﬂl&mmﬁbla)ldvm@pme (53 mg, 0.418

USRI GRI 08LT 1) NSRS, 1021 By R s

Viiash et higs amh@i @m(:&ﬂramd) TiNed ee&la&:a%@ elsx\m%a ﬁq@%lﬂ’@l (20 mL)

hygﬁ?{m de sol utian x 20 ). gﬂ
Bda]\’vkthﬂl?léoqogy’@ﬁge We?iezgr @é—&rl ’ﬁhee@pm ed Orgamc phases were

WiRA e, Sl é\%ﬁ&%i%{i e SOL@;‘ 8 4& Mhifica by

and extracted w th ethyl

eoappiativel ThCYGAMY% nied;aeobmvxﬁcﬁiﬁmdmle&ﬁnd)\t@ afBA1.0Mhg (1%) of the title
sulfate and concentrated in vacuo. The crude product

VAPt Al ‘Eﬂ/’ par ative HPLC to give a yellow

i d "
Th Nﬁmbgécls) o8 %ggfm{ q{@fﬁi@ﬁ% %&k%él(m 2H), 5.00-
4.97 (HAr2H)l) 426495 (i, IEDH3.002. 9. @y, 14T), H)40- ZL3(ZQm( AH),3400-1.83 (m,
Xy 27(21%(3 311, Ar-Cl-13), 2.40 -2.27 (m 4R,

b 2.04 (m 4H Tr-H), 1.90 (m 1H,
Eﬁaﬂﬂe 19: V32306 @ﬂﬁ%—i%ﬁﬂﬁﬁafmﬁyh&?ﬁryggﬁw %‘!}@zﬁﬁi}ctan-&

endo- 8- ( 2- Hydr oxymnet hy1- 3- net hyl
akd 60})3. 2. 11- oet an- 3- ol (198121 48- 3)

D e M3 CRORRNE OB o, 318 il s - S oo p Hifototuene
ﬁ@ﬂ @hg) 0\'5@3 nﬂh@l§ Qleeedlsgolved - ﬂdnﬁs{)z m:LT,)I1 iTfe WARuaT \kfﬁsr}ﬁzgted to 110

.0 C whil| e borane-THF corrpl ex (1 M 35 ni,
3 seied flaglgon 28 hoprnicad themcoxeqemcm ITélts eesadim Wasdmssollved in2M

LLin
B i Ay 0
plpprsoxdredtial yveb Nagf@onliecsd bmevaﬂ;ﬁateﬂ e:ﬁﬁltth@fhsﬁ\ﬁﬁg 011 was purified

ked / et hyl t at Th de product
Bobrepireify ChE: Ghtsee it Ablaramitiancy FCADS Ky nea (596) of the tide

@%ﬁo%@aﬁc&lﬁsﬁ&ﬁid‘ e phase, to afford the title
conpound (2. 39%.

[0211) LC/MS m/z 297 [M+HT". 'H-NMR (CDCL) § 7.86 (s, 1H), 6.75 (s,
1H), 4.17-4.10 (m, 1H), 3.97-3.88 (m, 2H), 2.30-2.10 (m, 7H), 1.96-1.74 (m, 4H), 1.40-
1.32 (m, 1H).
Example 20: 2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1)oct-8-y)benzonitrile
(196MBT8-B) ,

[021Z]  Nortropine (269 mg, 2.12 mmol) and 2-chloro-4-flucrobenzonitrile

{100 mg, 0.643 mmolj were dissolved in pyridine (2 mL). The mixture was heated to 110

°C in a sealed flask for 20 hours and then concentrated. The residue was dissolved in 2 M
HCI (20 mL) and extracted with dichloromethane (2 x 20 mL). The combined organic
phases were dried over NazSOy, filtered and evaporated, and the resulting oil was purified
by preparative TLC (eluting with dichloromethane) to afford 107 mg (63%) of the title

compound as a colorless solid,
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[0223] Rf = 0.57 (ethyl acetate). LCV5S ink 292 [ MtH| t
1HNWVR (CDC13) 7.75 (d, IH J =19.1, Ar-H), 6.85 (d,

11-1, J= 9.1, Ar-H), 4.89 (s, 21-1, Ar-CH2OH), 4.21
wonposldAes1Tr-H), 3.95 (m 2H, Tr-H), 2.57 (s, gi¥ws2006/000733
Ar-CH3), 2.43 -2.25 (m 4H, Tr-H), 2.14 -2.01 (m 4H,
Tr-H). Exanple 24:

2- Chl oro-4-fl uor o- 3- et hy ]_F i trobenzene (]198RL41

[ 0224P2133h| oLGlM’Sﬁn/znaﬁ?oLM’dﬂbt Nb@hﬁ@h@h){i d6-thil (m, 3H), 4.29-

548 T ) Y8 2R 0 AL FEASAAE 48 199155

1}@}@35% 18p65 nmol ) dissolved in sulfuric acid (18 M
10 int) was added dropwi se to the cold solution. The

Exaaple dh: riChlare2-mathyéBimifrabenzeic asid(II8REUN t he ice
bat h jyafiyr eMDYERARAnShitbLlBY ARS8 L I was dissolved in

anot reactron m xture was poure onto I ce
donb. hpdradhioricedtid of 115'_,)m'nﬂ m@oltdantandcd bathwil't Hhistdoydtion potassium

t at 3 2 nbi [ .
e GoRt: MSORNAHT d LS PR PR Gog o 1 S et e ves
G 6 $hSRlnoSht QW 1R w&sjre%véﬂ arRAUkiking xggsﬁontﬂﬁh% for another 2

product was used w thout further purification in the

hext The smtticormsthep wap @Q@@C} Q1o MVFQ-?-:( ﬂ:@ﬂ@)ctrscta’d with @ﬂayl acetate (3
);3\?5 @% %EQQH%FE&%%% layers were dné%{ ov@r 'S0 S\.{lf)'ﬂat 'i'iltered and

AnbInaRdon Bdh aX ¥ive nadidhkeythOfodired 1At (76%4Y dnd Brebrdifro (30%)
| uor onet hyl benzonitrile (196MBT10- B)

dasivetivepi(heS-§ pEg 95ny0)- QJog_ NG maqlpdto separate the two isomers, and the
r - f thyl)b tril 100 ,

okl et O e ) e e (2 et L) The

m xt (oZ19%as HeanvRl (CDCL1O 10.53r(ba 18e&0eH),f1.2sd, DG, 2G- 8.8, Ar-
hours and then concentr resid

Y QAR5 GoMETB ) B aPaS s 4 MBS g et A

%9 s?%cé o2l Aﬁ)‘éﬁ i@@' (M bly, di-efpf,pronet bane- (2 x 20

He conblne anlc phases were dried over
mmﬁﬂuzzf |6|-(Bewzdd-lﬁrﬂrom&p@alatm[3-ad¢bct-lﬁe§’l}-§mthﬂﬁ’g

hehropisih B B Tora ss ng (355 of the title
conpqixh)as QCERELLE&RyISOhitgbenzoic acid (198RL35, containing 30 % of
the S-nitro isomer, 227 mg, 1.05 mmol) and nortropine (536 mg, 4.21 mmol) were
dissolved in pyridine (5 ml) and shaken in a vial at 90 °C for 5 days. The reaction
mixture was diluted with ethyl acetate (20 mL) and extracted with sodium hydroxide
solution (2 M, 3 x 20 mL). The pH of the combined alkaline layers were regulated to
approximately 5 with hydrochloric acid solution (6 M) and extracted with ethyl acetate (3
x 30 mL). The combined organic layers were dried over sodium sulfate and concentrated
in vacuo. The crude product was purified by preparative HPLC to give a yellow solid {154
mg, 48 %),

[0221]  LC/MS m/z 307 [MHH]. "HNMR (CDCl) § 9.90 (br, 11, COH),
7.90 (d, 1H, J= 9.2, Ar-H), 6.87 (d, 1H, J= 9.2, Ar-H), 4.20 (m, 3H, Tr-H), 2.52 (s, 3H,
Ar-CHj), 2.40 - 2.27 (m, 4H, Tr-H), 2.12 — 2.04 (m, 4H, Tr-H), 1.90 (m, 1H, Tr-OH).
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LCMS mfz 297 [ M+11] . 11-1-NWR (CDC13) 8 7.80-6.85

(in, 311), 4.15-4.00 (m 311), 2.33-2.10 (in, 4H,
2.00-1.84 (m 210, 1.82-1.70 (in, 210, 1.39 (s, 111).
WO 66! PCT/US2006/000733
2- Chl or 0- 4- ( 3- endo- hydr oxy- 3- exo- et hy1l- 8- azabi cycl o
[3.2.1] o ct-8-y1)- 3-nethylb enzonitrile (198R1, 93)

[ 0228] 2- Chl or 0- 4-f | uor o- 3-net hyl benzonitrile

E1o8ple28; @da8-@-Hydrogymeiby)-3-methyl-4-nitrophenyl)-8-

endo- 3- -Jret - 8- ' lo [3.2.1] octan-3 -0
W&%@ﬂ%?ﬁ?%éﬁé@%@w Eg 19. ]O mmol ), and

(Fj)_Ot as@p2np casdy @ﬁdoﬁH{/(ﬁ‘oﬁﬁzS-ﬁzabﬁ%mR)([iM]o):t—W)GQ~methy1u3.-

i ssol ved in dinet sul phoxi de . .. a e )
Bitrgbanreio gkl SR A% B4 ey aﬁﬂa mpoly @fﬂt%ﬁg)k@gnﬁfgﬂé 'Ql mbpyp, fhis was
t] o i 0

SFRETAE T ¥ SollBTPRUEREILI® MADBS (SEDQ I mENE yes added
drbpwiaadA frecropgllat ailditdn thw mectie ovastalbweh iy weimitpgtaand stining

white powder (1.53 . .IThe r liqu p 0
¥ D R e Phoritt oM el Shap'h epgpipasely S0 %
&ROA5-nbaLE ?ea@lﬁorpm%éﬁﬁbd(l%l athydi a¢étB8). arheodat@ ptoduct was
yield of 40 % [0229 = 145 - 147C. Rf = (.68
pwitieg tvine iy atrenesitivh [16:Co nising gHw! acetre phrmehile phos; to afford the
@4 Hi 1b. %? NI\/R% 13) 8 7.39 (d, 111, J= 8.6,
Qﬁr%pogg 1HSIR 386, Ar-H) . 3.82 (m 2H,
p - H)[0283]36 Re= 03 (ctbyt &bl)e). ICNIB m/z 292MEHH]". ZHNMR (CDCl) 6
r-

75 . 1E8 78915 A 6 S (E B - Boadind. 389 G20 ArEigom), 421

- 4 - (8- X - | .
G P L o e TR B, 22 Y PhaD, 2.4
£298RL248), T/2ZB0] The hydrochl oride salt was prepared
by di ssal ving 2-chl oro-4-(.3-endo-
Fyumblednd-Ghloret iparont-metiidpbirgpensng (OBRIAY 1) 5. m
et hyllgengoni { iniGo GLARR-9 IhethlbSiz@NY(1.00t hBL, 3014 mmol) was
addi ng 1 (1.1 eq, 4 Msolution in 1, 4-dioxane). The
dissolved enveafurd hadddd ™, &t mi)fapd coslediim anriep b#b. Potassium nitrate

reci pi tated, salt s fiLlter ' j .
BLEEAR SPhS Mo R, ST 0 .38 ) bAE i 0o
2n&hd10t@T. A0k BeacRGOminiaicoxas-sBried dorreinity thod-the abibethcivay removed
3.2.1]oct-8-yl)- 3-nethyl benz%ni tri.l e r_rehsnyl at e .
ggRimRwagg)ontinued for another 2 h. The reaction mixture was poured onto ice (25

o) stirred for 5 min and extracted with efhyl acetate (3 x 25 mL). The combined organic

layers were dried over sodium sulfate, filtered and evaporated to give a clear yellow oil
(1.34 g, purity 85%). The product was used without firther purification in the next
reaction step.

[0225] 'H-NMR (CDCl) § 7.11 (m, 1H, Ar-H), 7.10 (m, 1H, J= 8.3, Ar-H),
2.40 (m, 3H, Ar-CHz). |

Example 25: 4-(3-endo-hydroxy-8-azabieyclo[3.2.1]oct-8-yI)-3-trifluoromethylbenzo-
nitrile (196MBT10-B)

Nortropine (269 mg, 2.12 mmol) and 4-fluoro-3-(triflucromethyl)benzonitrile 100
me, 0.529 mmol} were dissolved in pyridine (2 mL). The mixture was heated to 110 °C in
a sealed flask for 20 hours and then concentrated. The residue was dissolved in 2 M HCI
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WD 2006/ 076317Pa/ 1152006/ 000733 [ 0232] The nesyl ate

salt was prepared by dissolving 2-chloro-4-(3-erido-

hydr oxy- 3- exo- nmet hy1- 8-azabi cycl o[ 3. 2. 1] oct-8-y1)-3-m
wbhyddhessaeni trile (198RL93) in diethyl ether @Adysieesnoo7ss
addi ng nethyl sul fonate (1.1 eq). The m xture was

allowed to stir for 15 inMand the precipitated salt
was filtered off as a fine white fovvder. [0233]1 M = .
26 40.) edcwipdst withjchlomsmethine 2ot 2Q MLy Fhegombined organic phases

BRI M, SRS A LA s

or assay, or el ec

Aepdrhifvecal.C opfiag higl aghlordnShdnENe affasd BSedgWBE%) of the title
m nor nodifications fromthe procedure described
eEnpupdial yoqleiess salid M R, U.S. Patent No. 5,707, 798,

whi chy dusioh ; - 198,
1L DT PRASLDSAE (COKEO Pho SRS en klleo0 (o
7311 0.0g<21 0AG), M. EDODI 84 Birj 25, .32 TES 2B 1139 (aptiD).

grown in roller bottles to 70-80% confl uence. Cells
were then transfected for 12-16 h with plasm d DNAs

ﬁim{x}]?e Rg! ﬂ-@ﬁfor&-@-(?-gﬁﬁ hProky BSe:ddGhethE8-azabicyclo[3.2.1]oct-8-yl)-
manuf a Y

cturer's protocol.” R SAT assays were typica
Peretlgibecobiyriter( AR | ng 30 ug/ bottle of receptor
and j bo of p-gal act.osi dase, pl asip . I
receag%#ﬁandﬁﬁﬁoﬁ%‘r‘hfﬁ’@ﬂ%%'%?&y %&%ﬁﬁ%riﬂgﬁm&!ﬁ#a » 146
Iﬁﬁ)%[)?séédgﬁé&@%&ﬁ}ﬂ«&ﬁ%ﬂéﬁdlﬁﬂlqodﬁf—BléBdhﬁﬁoc&ﬂtQﬁW i(TAYFBA20,
0

nmol ecul es that nodul ate | i gand- dependent and/ or .
3.3 @n d9 Oty deh potessien carboptte (A&7 AR 48 By} were dissolved in

Vi i wat ] e

SRR iR 3H0 i3 Qe A PhEE BracBhnch ARDPC for 18 nows

The MSOn Hix0Ee v glolned igtbewdtat @00 tigvend , stipled tfed3Gtnin. The off-

10, 000- 40,000 cells per we]l of .a 96 well plate ..

Wit setlidiwag fdfetrgl ofoanq wopigh S?qgléﬂ%{?‘e%ﬁoli“ﬁmg giving a white powder
Ui g fﬁg%%@ﬁ@{b@rﬁs%ﬁﬁoé%ﬁmi @B lre§lie [RFyslalliéed to yield a
ays?”” Medi a was en renoved fromthe plates "and

sreorkdarataherfeompeundi (2 10 mgk givirasanr edrablyrialdhel 40 t i on of

t he -gal act osi. e rate o-ni.trqphenyl, .. .
P- Dgiﬁ%%ﬂop nﬁgﬁ%e' ?gﬁlﬁa in @%g(?ﬂiﬁha%%ﬁ@%ﬂﬁofmmam L:1)
Hte1S S RO TR BCTREL (CDC15)EAEL9 Q) 1MAS=BRR3WMIBd6.B8N (& 1H, J=
spectrophotonetric plate reader tertek Inc.

FB0ATN, 342 (2 WdDe AR 4k pro e Fhe 2BnBulE, Tr-H, 2.17 -
PagALom S EbL) GRS VLT o e ahCcted
Example 27: 2—Chloro-4~(3-endo—hydroxy~3—exo—methyl~8-azabicyclo[3.2.1]0ct-8—yl)-
3-methylbenzonitrile hydrochloride (198RL.26) ,

[0230] The hydrochloride salt was prepared by dissolving 2-chioro-4-(3-endo-
hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]Joct-8-yl)-3-methylbenzonitrile (198RL93) in
diethyl ether and adding HCl (1.1 eq, 4 M solution in 1,4-dioxane). The mixture was
allowed to stir for 15 min and the precipitated salt was filtered off as a fine white powder.

[0231]  Mp = 160°C (decomposition).

Example 28: 2-Chloro-4-(3-endo-hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-yl)-
3-methylbenzonitrile mesylate (19SRL93-MS) S e -



%fficacy pEC50 173FBA73bL 80 8.5 198RL26 79 8.8 WO
2006/ 076317PC T/ US2006/ 000733 165RL90 81

WO 2006/076317 PCT/US2006/000733

[0232] The mesylate salt was prepared by dissolving 2-chloro-4-(3-endo-
hydroxy-3-exo-methyl-8-azabicyclo[3.2.1]oct-8-y1}-3-methylbenzonitrile (198RL93) in
diethyl ether and adding methylsulfonate (1.1 eq). The mixture was allowed to stir for 15
min and the precipitated salt was filtered off as a fine white powder.

[0233] Mp = 164°C (decomposition).

Example 29: In vitro determination of receptor activity

[0234] The functional receptor assay, Receptor Selection and Amplification
Technology (R-SAT™), was used with minor modifications from the procedure described
previously (Brann, M, R., U.S. Patent No. 5,707,798, which is hereby incorporated herein
by reference in iis entirety) to screen compounds for efficacy at the Androgen AR
receptor. Briefly, NIH3T3 cells were grown in roller bottles to 70-80% confluence. Cells
were then transfected for 12-16 h with plasmid DNAs using Polyfect (Qiagen Inc.) as per
the manufacturer’s protocol. R-SAT assays were typically performed by transfecting 30
ug/boitle of rec.zeptor and 50 ug/bottle of B-galactosidase plasmid DNA. All receptor and
helper constructs used were in mammalian expression vectors. Helpers are defined as
signaling molecules that modulate both ligand-dependent and/or ligand-independent
function of the AR receptor, typically co-activators.

[0235] NIH3T3 cells were transfected for 12-16 h, then trypsinized and frozen
in DMSO. Frozen cells were later thawed, plated at 10,000-40,000 cells per well of a 96
well plate containing drug. Cells were then grown in a humidified ah:ﬁosphere with 5%
ambient CO, for five days. Media was then removed from the plates and marker gene
activity was measured by the addition of the B-galactosidase substrate o-nitrophenyl $-D-
galactopyranoside (ONPG, in PBS with 5% NP-40). The resuliing colorimetric reaction
was measured in a spectrophotometric plate reader (Titertek Inc.) at 420 nM. All data
were analyzed using the computer program XLEFit (IDBSm).

[0236] Results for selected compounds are presented in Table 1.

Table 1
compound %Efficacy pECS0
173FBA73bL 80 8.5
1e8RL26 | 79 88
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8.7 Exanple 30: In vivo activity of Androgen

Recept or agoni sts [0237] Test conpounds of fornula I

are adm nistered p.o. daily for two weeks to

washicazexdr mal e Sprague Hawl ey rats (n=3). Thep@fii©oicho0733
of the test conpounds (I, 3, 10, 30 ngy/kg) are

conpared to testosterone propionate (1 and 3 ng/ kg

S.C.; positive control) and vehicle (10% Tween80;

negathg&&ggtrol) Bl ood and giet weightls of prosiate
gl and and Ssem nal vesicle are neasuredjafter

sacrifice that occurs 24 hours after the | ast dose.

Blood is collected in h?ggrln coll ection tubes after
Example 30 In wae asidaby ol drasendiecspior agenisite | ast dose.

SBl ?Tg;j[oﬁ $71 ML E&@ﬁ&mﬁpﬁr‘t@é@g&g{é‘ﬁhﬁﬁﬁgt%d A AR PRI Bvo weeks

B ozeh l'ut el ni zing hornone
tolcyirapldasate Sbﬁg@é Bawice ratefres i ’Hmobf‘fwsusrm@ tlerteg meypeunds (1, 3, 10,

| i nk d i mmunoabsor bent, assa § g %%%é shaﬁg e control)
HEmgeEr) AR ITOTREEY (S FosOsiProae P Rl FapRage”
&ﬁwlcles(1b%9ﬁ%e@1@o 1 R GRIRELLY elodaaiiess wigadel gdstate gland

and a fixed quantity of biotin labelled rLH for a
dmemadﬂ aierbulm ereomeasiuied sifecsartiocathet Aoy 24abqusnpling dheplast dose.

‘ t L wdd |l f |
B LI ALyt s 2
i 05t dRL.Bloddess ubifitbfifeed akBfi Rin2beollected antiGNA3Slsamipids frozen.

subcut aneous (s.c.) admnistration of testosterone

pr opi [@M e (R Ipteuizing hegacmedEH] pigPRJeYeDT 214 %&%ﬂ?ﬂaﬁd using an
f t
f(:)n mf: o8NS SY Sd ﬂ?[:‘ﬂ&gz e':&%ﬂ e ea§2§br manufactuter s

I gure sem
inema:h@ﬁs dhe solic phﬁe(aﬁagus bass)l cmerhe bomp@imomé}egmeg wbeled rLH

él%ga:pf%%eg?ﬁumg%/ Sgh%%ﬁ l%;aﬁ%[ ﬁg—f {P@ i.n i ggofal%lf,dféﬂgjes‘pg%gc antibody.
8fc ta‘ﬁ%n/géfbxﬁ%eﬂfoﬂsofcﬁ's%af lafipikibationl 4R detection in

wet ssu 'y adm ni stration of higher
ﬂﬁﬁﬁﬁaéﬂﬁm&m&ﬂmﬁeng/kg) of 198RL26 appeared to
significantly.j ase wet tissue weights, however,
not t “?‘%hgﬁPgﬁibgf 1?. These data suggest, as

companersof P, D&igﬁ sPdueRtdRl (sfoQr adigigRtratich SF otastes‘térem propionate
i.e, increased sem nal vesicle and prostgie size

.hat polse 261 rm/kg] & goperiodiod e WeskS, [Profiis sxgpﬁgtmt increases in
pEask AR Of LBifl Seliad (Rt Y oy fAS{ok ahi %aglm 3) wet

eve ern zing i I ncreased
B3 mdighm e bomidd fooletficle(tFiagmene  I)coGirashrdady s.c. administration of 3

d t f 1 nmy/kg,,s.c. f 14 . .
ke RHL TR of & peried pEOHBELS S Flkror p ey elor et issue
&Jggﬂtl_zgﬁﬁfl Q&Iﬁﬁlﬁﬁhg@bﬁﬂlghé?@bﬁéé (3dm 0o ﬁig?l@) loPMOgHI 26 appeared to

arious doses, p.o. for 14 days) produced a
dgaBealtlp elmi@st wﬂppﬂuesm@ﬁs dxpwpyg;sn@ tp ithe extemtsol BRycRhese data

B 7 PR TR g0 R0 3 [0 AP KGR thlrealfd semia

YdRRMIdqRodRS sREPRiHE esmiseﬂaymwber@i@nema doses of at least 100X
enbodi nent s’ and exanpl es, it should be understood

ofhER anueashest Uparrastartiony plasrilersle at uiizing hoprong LE) increased
%épgﬂq%%gﬁ%u £diq. Eﬁi&@e '5451 EISGRP Ea ARG SR 61{’[}9{1 I‘hEﬁ’(g, s.c. for 14

days) restored LH levels to those obtained in naive rats (non-castrated animals). Daily

administration of 198R1.26 (various doses, p.o. for 14 days) produced a dose-dependent

suppression of plasﬁla LH levels, such that a complete reversal was evident at 10mg/kg.
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VWHAT |'S CLAI MED
formula (I):
pharmaceutical ly

wongeA7s3hi ch conprises atons Y1 and Y2,

optionally substi

R6R7 A-A A A2

S: 1. A conpound represented by
or a stereoi soner or a

acceptabl e salt thereof, wherein:
_ 'S  PCT/US2006/000733
tuted 8- azabicycl o [3 .2. 1]

oct-8 -yl RL is selected fromthe group consisting of

cyano and nitro;

Z1 and Z2 are each

i ndepéRdht | Hltbaishctleal invesiire hbasgbetip espidhedt ivrith geference to

1 On

AR ot

ug&g}ﬂé’g el

blo! pe

rtute

59,1 various

gk ! %as ‘ﬁ*&ﬁ%ei&#lt g

ynyl, optiona

i

Yy’ subs

Bulistitont ech usddeatikiout deppiting fi@ir e seolps kind siiedof the invention.

het er ocycl yl, ha

substi tut ed am noal kyl ,

al koxy, optional

substituted heter
het er ocycl yl al kyl
het er oaryl al kyl ,

- NHSO2R. 4,
-5(0),,12.8, and
i ndependent |y sel
hydr ogen, al kyl

cycl oal kyl
het er ocycl yl al kyl
aryl al kyl
substituted aryl,
het er oaryl al kyl ,
het er onyl ;

- CH=NOR4,

or substituted al kyl,
substituted al kenyl,

or substituted aryl al kyl,

ogen, cyano, hydroxy, optionally
optionally substituted

y substituted aryl, optionally
oaryl, optionally substituted

, optionally substituted

-C(0) OR4, -C(0)NRAR5, -NHC(0)R4,
_CF3, -0C(0)R4, -COR4, SR4,

- SO2NR8R9; R4 and R5 are each
ected fromthe group consisting of

al kenyl or

all cynyl or substituted al kynyl,

or substituted cycloallcyl,

or substituted heterocyclylal kyl,
aryl or

or substituted
or substituted

het er oaryl al kyl
and heteroaryl
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R6 and R7 are each independently selected fromthe
group consi sting of hydrogen, halo, cyano, hydroxy,
al kyl or substituted al kyl, al kenyl or substituted
al l cenyl, al kynyl or substituted al kynyl, cycl oal kyl
or substituted cycl oal kyl, heterocyclylal kyl or
substj tuted heterocyclylallcyl aryl al kyl or

(9 Jﬁalltyl aryl or substituted aryl,
het er oaryl al kyl or substi t ut ed het er oaryl al kyl ,
heteroaryl or substituted heteroaryl, OR4, NR4RS,
Slttl, COydMpouiad@gieente@bHe)DiRARD(1):NHC( 0) R4,
NRAC(0) R5, OC(0)114, C(S)R4, C(S)OR4, C(S)NRARS5,
NHC( S) 114, "OC(S) R4, S(0) R&sm NRARS, . 0SO2R4,
NHSO2R4, and al kyl substitutéd with 0124, NR4ARS,
S124, C(0)R4, C(0)O0R4, C(H) NR4R5, NHC(0) R4,
NR4C( 0) R5, OC(0) R4, q&m»d&om C(S) NRARS,
NHC( S) 124, OC(S)R4, S(0) 11124, SO2NR4AR5, 0S02124, or
NHSO2R4; Rg and R9.drewedach independently
sel ected fromthe group cp gting of hydrogen, alkyl
or substituted al kyl, al keny substltuted al kenyl ,
al l cynyl or substituted al kynyl, cycloalkyl or
substituted cycl oal kyl , hetmrocyclylalkyl or
substituted heterocyclylallcyl, aryl-alkyl or
substituted arylal kyl, and hdteroarylalkyl or

sub%;laugﬁgwggterogrﬁlalk anqﬁgtgiﬁﬁgﬁiggpg&éﬁéiom
an drng7 Aaﬁvﬁlch %Gﬁﬂﬁ@é‘ﬁd%rhy Y3 %& ad oﬁﬁcﬁﬂllt Behsah RS-

conS|st|ng of unsubstituted -
azabicpylo(343. bloriy$-®H, - (Cl - C4) al kyl (haI 0), haI 0, cyano,

1 -CF3, - - CHE :
s SPRE? Rk Fiin AR BT g1 oup
c o r151| @ulm@r@éachyﬂd tlyRslefisd frbitae ﬁroh@ cohedgtitlekaf loptionally
C4-C4)al kyl O - C) al kyl (hal o) al o ano, -
subwmi Ruwbmuo@ibf Hifuted alkehy aptioglip Pehstisged A0 tptionally

s QR SRR LAl A ATET AT B, o
‘optionaliyssibstituted dnﬂnqﬁlkylﬁopﬁmﬁanpmb@mﬁatédmﬂkc&bfabpﬁoﬁaﬂy substituted aryl,
Opﬁaaéi[yesegﬁt}tgfrecé gtteliq l o @@E%@%ﬁggﬁqﬂe?mﬂaﬂwl optionally
substituted heteroarylalkyl, ~C(O)OR4, ~C(O)NR4Rs, -NHC(O)R4, -NHSO,R,, -CH=NOR,,
-CF3, -OC(O)R4, -CORy, SRy, -S(0)Rs, and -SO;NRgRy;

R4 and Rs are each independently selected from the group consisting of hydrogen,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, heterocyclylalkyl or substituted heterocyclylalkyl,
arylalkyl or substituted arylalkyl, aryl or substituted aryl, heteroarylalkyl or substituted

R6

heteroarylalkyl, and heteroary! or substituted heteroaryl;

Rg and R; are each independently selected from the group consisting of hydrogen,
halo, cyano, hydroxy, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or
substituted alkynyl, cycloalkyl or substituted cycloalkyl, heterocyclylalkyl or substituted
heterocyclylalkyl, arylalkyl or substituted arylalkyl, aryl or substituted aryl, heteroarylalkyl
or substituted heteroarylalkyl, heteroaryl or substituted heteroaryl, OR4, NR4Rs, SRy,
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4. The conpound of claim3, wherein R6 is hydroxy. 5.
The conmpound of claim4, wherein R2 is -

(G-C)allcyl. 6. The conpound of claimS5,
wherein R2 is bonded to the sane carbon atomto which
R6 i s bonded. 7. The conpound of claim1,

s luPiy TONLRs, iR g%l#é?@ﬁ%c%(@& C(S)Ri, C(S)ORs,

Qjﬂﬁi, | h
hydr ;RQ{)%(F%EI ot ng %@Cofmoun f cﬁqﬂﬁff PNHSORy, and alky!

subetiorel ik DRTENRYR:, OSRe G0)RRA CL2)OR,NTEINRR,, NHC(O)R:,
e C un C , rern L 1S Nne
RO e BB CCihor 5TOBR: AT, SiabiuRe BEOR, sORs

O?JRJ‘KQ éswﬁj%}ﬂggozlﬁ methyl, and Z2 is chloro. 12.

he compound of claimi1, selected fromthe group
conBi atd Rg acfcach mdependenﬂy selected from the group consisting of hydrogen,

aJk{reIg ?% %tuga ha{;_ﬁ;?lg eny or lsﬁb%tlt?lltetd’ &Eeny?ya]lkc}n?yl aozras?llbg tuteg alkynyl,
Poaﬁm er?rsg{ﬁﬁtgﬁﬁtggﬂg%}lﬁht\ﬂ%fl OX¥reRscPEIFRIGY UrObubsttutddO feBcfolylalkyl,
bﬁwgowwm g glkgl, mmtapaty@[leylz)r $itotitut&l hetdro@~iabith; and
-ni trobenzoi

: 3 élrlgr%"f ehS F%?AOEB endo- hydroxy 8-azabicyclo[3.2.1

] oct-8-yl)benzonitrile;
endo- 8- %‘ 3-Di net hyl-4-nitrophenyl)-8-azabicycl of 3. 2.
11&;t an hegpmpound of claim 1, wherein:

1) %gl benzon%{gﬁ) 9r38fé¥te§ Fii Qh gr%lulg [consmmJg ofI unsuﬁlsututed -

(clJanaiﬂkﬁI étcciwmlequtm]tm)mﬂwhﬂoncﬁaﬁa@pw' bcfong, -CF, -

abi cycl o] 3. 2. 1] oct an- 3- ol
CH%HH‘@) %H 0@4,! or o- 3- net hyl - 4 ni trophenyl) - 8-azabi cycl o

7~ 1 apto R WS Bependonty selecied fiom b sy sonpiing of. fydrosen,
unSLﬂJ)%Hﬁ’éﬂdl YCoHnyhuilayld emﬁd&)a&@lm{ﬁ (G-Chllgiithalnhiialo, cyano, -ORy, -
Oc(gg&xznraet \ _1- ﬁ ni trophenyl) - 8-azabi cycl o[ 3. 2. 11loct an- 3

R4 is selected from the group consisting of hydrogen unsubstituted (CI-C4)a1kyl
unsubstituted (C3-Cg) cycloalkyl and unsubstltuted aryl. ‘

3. The compound of claim 1, wherein the optionally substituted 8-
azabicyclo[3.2.1]oct-8-yl has the structure:
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2- Chl or 0- 6- ( 3- endo- hydr oxy- 8- azabi cycl oP. 2. 1l oct-8-y1
) - 3-ni trobenzal dehyde oxi ne;
endo- 8- ( 2- Chl or o- 3- hydr oxymnet hy1- 4- nltrophenyl) 8-aza
bi cycl o[ 3. 2. 1] octan- 3-o0l ; .
6- ( 3- endo- Hydr oxy- 8- azablcyclo[3.2.1]oct-8-y1)-2-neth
yl - 3-ni trobenzoi c acid;
endo- 8- (2 FNdroxynEthy1-3-nEthy1-4-nitrophenyl)-8-aza
b|c cl of . 1] octanz3-0l ; s

| or o* IPeRE% ﬁéﬂW%ny%?@Q$gﬁ§Fﬁy?§%-azabicyclo[
3 2.1] oct - y1) 3- nethyl benzonitrile;
2- Chl or 0- 4- ( 3- endo- hydr oxy- 3- exo- net h 8- azabi cycl of
3. 2.11ockhegopppugd ofiglainy #elezeiniRons + h(]ld)ﬁﬂféfhl ori de;

and,
2- Chloro 4- (3- endo- hydr oxy- 3- exo- met hy1- 8- azabi cycl of

3. %. 1] oClhe&oimbbund ofEltty b beh&ei R i bendesil thé eameldrbon atom to

phar maceut i cal conp05|t|on conprising a conmpound of
wlaghyRoms bepdgdrs 1 - 12 and a phar maceuti cal Iy

accept abl e exci pi ent.

7. The compound of claim 1, wherein Z; is alkyl, halogen, haloalkyl or
hydroxyalkyl. ‘

8. The compound of claim 1, wherein ,ZZ is alkyl, halogen, haloalkyl or
hydroxyalkyl.

9. The compound of claim 1, wherein Z; is methyl or ethyl and Z; 1s halogen.
10. The compound of claim 1, wherein Z; is methy! or ethyl and 7, is chloro.
11.  The compound of claim 1, wherein Z, is methyl, and Z; is éhloro.

12. The compound of claim 1, selected from the group consisting of:
endo-8- (3-chloro 2-methyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-ol;
2-Chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]octan-8-yl)- 3-methylbenzomtr1le
6-(3-endo-Hydroxy-8-azabicyclo[3.2.1]oct-8-y])-2-methyl-3-nitrobenzoic acid;
3-Bromo-2-chloro-4-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-yl }benzonitrile;
endo-8-(2,3-Dimethyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-0l;
2—Chloro-4—(3—endo-hydroxy-S-azabicyclo[3.2.1]oct-8-y1)—3~iodobenzonitrile;
endo-8-[2-(hydroxymethyl)-3-methyl-4-nitrophenyl |-8-azabicyclo[3.2.1 |octan-3-o0l;
endo-8-(2-Chloro-3-methyl-4-nitrophenyl)}-8-azabicyclo[3.2.1]octan-3-ol;
2-Chloro-6-(3-endo-hydroxy-8-azabicyclo[3.2.1]oct-8-y1)-3-nitrobenzaldehyde;
endo-8-(3-Chloro-2-hydroxymethyl-4-nitrophenyl)-8-azabicyclo[3.2.1]octan-3-ol;
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14. Use of a conmpound of any one of clainms 1-12 for

the preparation of a nedi canent for the treatnent of

a neur odegenerative di sorder selected fromthe group

consisting of Alzheinmer's disease, Parkinson's

di sease, MId cognition inpairnment (M), Lew s body

denentia, and frontal tenporal denentia conprising

adr-ehorebi(Bgnie-hadoupilerabiextioH.2. 1 Jogt-$1yd)-bnitreberzaldehyde
OXis%(.nptoms of said condition a conmpound of any one of

Bfai ms 1-12. 15. Use of a conmpound of any one

of &H@Sl?-dlﬂé%-j-ﬂ&d&ﬁﬁm%?Pﬂrﬂiéﬂﬁnﬁﬁ-S%zﬂﬁgjr @Q[Tgoctan-}ol;

for the treatnment of a nmetabolic disorder selecte

f r énfStdnslodiyslipxy:8raghlseyahef 3 3% 1layis$-v i dmathal-3-nitrobenzoic acid;

LIRS R R A HE RO R Rbist AR Fhctan o

ex i Ohlbidg-(PrAIShydfoke-3 st bRh&hipl-Bhzabadydlof PP idck-81R3 -
compound of any one of clains 1-12. 16. Use of
methylben#peitile; of any one of clainms 1-12 for the

 Car T UBLL A S RO T m S PR BRI E sk B
metiodisizetitrilg hodrobkloeitié;eimd] on, coronary artery di sease,
an ocardi al _perfusion conprising admnjistering.to
a gr@@&4-&%&—@4{@%3@6@%1@-W@Mﬁ S loghpah)-3-
ﬂﬁgﬁgg ks ound of any one of clains 1-12.
me 7. ngﬁgfﬁggg%ﬁ%ound of any one.of clains 1-12 for
the preparation of a nedicament for the treatnent of

a netabqglic disorder selected fromthe grou )
condi st Mﬁ&ftiﬂ%ﬁ}@rﬁ FOPERFHOD SOMPFIZNE 30 oghd gfgny of claims 1 -
12 aRPA phatiideblicdRP 8B RAbledkaRpfes (N DDV conprising
adm nistering to a subject exhibiting one or nore
synptons of said condition a conpound of any one of
clainms 1-12. 18. Use of a conpound of any one
of clainms 1-12 for the preparation of a nmedi canent
for the treatnment of a cardiovascul ar disorder
sel ected fromthe group consisting of hypertension,
coronary artery di sease, and nyocardi al perfusion
conprising admnistering to a subject exhibiting one
or nore synptons of said condition a conpound of any
one of clains 1-12. 19. A conpound represented by
formula (1): or a stereoisoner or a pharnaceutically
acceptabl e salt thereof, wherein: ring A which
conprises atons Y1 and Y2, is optionally substituted
8- azabicyclo[3.2.1]oct-8-y1; RL is selected fromthe
group consi sting of cyano and nitro;
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Z1 is selected fromthe group consisting of hydrogen,
optionally substituted al kyl, optionally substituted

al kenyl, optionally substituted al kynyl, optionally
substituted cycl oal kyl, optionally substituted

het erocycl yl, chloro, brono, iodo, cyano, hydroxy,
optionally substltuted am noal kyl, optionally

subdt i t ubEdf alcrargpnd ginny erredi] |cgam@§dbbzt 1 ihe prgpagatiph of a medicament for

" the Rl la nYurSdd B biatibht cﬁs@rd@%@&@@fr&h the %Rﬁf) ORRItids of Alzheimer's disease,
substituted heterocyclylal k gtlona

Parlinserss; diseatee HliiF cogritier Wpatnm <MC@( yORbody. deppigRae frontal temporal
demerNEICHAYRthe adiaERBRL 2ta subfebiFdMabMing 6iedor mdCkiMptodts of R4 condition a

-S SO2NRBRO9; Z2 is selected from
9m?ﬂé9é&%ﬂﬂm%%ﬂ@V§$Hﬁg of hydrogen, optionally
substituted al kyl, optionally substituted al kenyl ,

opt.i.onal C t
Sublg titu Qé g?/%qg iﬂycf gfdaln 01jle 0¥ P%%ﬂasllf)l)% fjgru S]Ere arattlgx(ljof a medicament for
the ttq:etmgm@éy mpt;lpohc ﬁabxdg@plect@iy?@nah gqugxsystm@pﬁdydmaiemya, atherosclerosis,
and ﬁéﬁqguhﬁ Hép%gdefi}"ﬂteﬁgéé h’@l Q:Qt‘h Jd?‘tm‘fstéhﬁ 'tot éj W%Gct exhibiting one or
al koxy, optionall st tute optT ona

moresyFBioms ot said cw@tt@ﬂéa?rymoun%ﬁanmwf Saim bd2i t ut ed

het erocycl yl al kyl , optionally substituted

P Sk s S of ol S g o tcaer
the treﬁﬁr@ﬂt ¥ cﬁdm‘aﬁdllar Sﬂﬂa&agcte@ﬁ‘fﬁﬁ/ﬂﬁ gebup batistide o7 Ili?peﬁ@ns@ﬂ, coronary

t.he o

atriisdete, R YA RN PP Ss aBRBReTIE e eHiee) POIIRE one or more

sympgaymsif sdid epgditdn dnpehipogenf angloke/df cmssiui®st i t ut ed al kyl
al kenyl or .substituted al kenyl, allcynyl or
substituted al kynyl , cycloalkyl or substituted
cycl oal kyl , heterocyclylalkyl or substituted
heterocyclylalkyl, aryl al kyl or substituted
arylal kyl, aryl or substituted aryl, heteroarylallcyl -
or substituted heteroaryl al kyl, and heteroaryl or
substituted heteroaryl; R6 and R2 are each
i ndependently selected fromthe group consisting of
hydr ogen, hal o, cyano, hydroxy, alkyl or substituted
allcyl, alkenyl or substituted al kenyl, alkynyl or
substituted al kynyl, cycloal kyl or substituted
cycl oal kyl, heterocyclyl al kyl or substituted
het erocycl yl al kyl, aryl al kyl or substituted
aryl al kyl, aryl or substituted aryl, heteroaryl al k-y1
or substituted heteroarylallcyl, heteroaryl or
substituted heteroaryl, OR4, NRAR5, SR4, C(0)R4,
C(0)0OR4, C(0)NRAR5, NHC(0)R4, NRAC(0)R5, OC(0) R4,
C(S)R4, C(S)O0R4, C(S)NR4AR5, NHC(S)R4, OC(S) R4,
S(0) R4, SO2NRAR5, 0SO02R4, NHSO2R4, and al kyl
substituted with OR4, NRAR5, SR4, C(O)R4, C(0)OR4,
C(0) NRARS, NHC(0) R4, NR4AC(0)R5, OC(0)R4, C(S)R4,
C(S)O0R4, C(S)NRAR5, NHC(S)R4, OC(S)R4, S(0) R4,
SO2NR4AR5, 0S02R4, or NHSOZ2R4, Rg and RO are
each i ndependently selected fromthe group consisting
of hydrogen, al kyl or substituted al kyl, allcenyl or
substituted al kenyl, al kynyl or substituted al kynyl,
cycl oal kyl or substituted cycloallcyl,
het er ocycl yl al kyl or substituted heterocyclylallcyl,
aryl al kyl or substituted aryl al kyl, and
heteroaryl al I cyl or substituted heteroarylal kyl; and
nis an integer froml1l to 3; provided that the
compound is not: 20.The conpound of claim 19,
wher ei n: '
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Z1l is selected fromthe group consisting of hydrogen,
unsubstituted -(C -C4)al kyl, - (Cl-C4)al kyl OH
-(G -C4)al kyl (hal o), chloro, brono, iodo, cyano,
-0R4, -0C(0)R4, -CF3, - CHO and - CH=NOR4; z2
Is selected fromthe group consisting of hydrogen,
unsubstituted -(CG-C4)allcyl, - (C-C4)al kyl OH

- ( Q.- CA) &t kid c(ohmbm)d of Ialafl @¢ ofglaime |-12 G 2, prep@@(d@d)oR4 medicament for

8 ferosi
_ the tre %E)gf;] a?g_%li%ﬁtgdm ect ? P‘glrlh tl%et%ouar o ugﬁ%o nSYS@En em1a., a%herosc erosis,
~and W@g}gﬁ:pquqg dlsbetest IEM) capipriciny admipistering to a subject exhibiting one or

more sﬁrﬁ&on%)f @zhéﬁ'c!n@f"on i &ogﬁpogfﬂq;f Lxﬁ%lné bal s 1- f@l 0, Cyauo,

is selected
fron1the group conS|st|ng of hydrogen unsubstltuted
(Cg C4) alskyta coﬁllii&hillﬂ%t" EﬁyLHnSdf d£ids C@S} &y ﬂie@:@épk:ﬁthon&iﬂ & medicament for

unsubs |tu onp
the trealir@efnép Ovaifﬁ%ﬂéqrﬁ?? gﬁﬁ&% {n'fgee%mlg) con51st1ng n}}%ypértensmn, coronary
arteryaﬂahnepzyﬂlm[o&:ﬂal]ﬂatfﬂsﬂor&oyﬂm@tg:admﬂ%ng Ivea sitbjevicdxbibiging BE@ or more

ound _of n R6 is hydroxy.
sympfs of B AR mBand pAILE L MIEI T R 1 S
-(G - C4)a|ky| 24. The conpound of cl ai m 23,
wherein R7 is bonded to the sane carbon atomto which

R6 i s bonded.
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25. The conpound of claim 19, wherein Z1 is al kyl,

chl oro, brono, iodo, hal oal kyl or hydroxyal kyl .

26. The conpound of claim 19, wherein Z2 is al kyl,

hal ogen, hal oal kyl or hydroxyal kyl. 27. The conpound
of claim 19, selected fromthe group consisting of:

4- ( 3- endo- hydr oxy- 8-azabi cycl o[ 3. 2. 11oct-8-y1)-3-trif
| uor onet hyl benzonitrile;

2- Chl or o- 4- ( 3- endo- hydr oxy- 8- azabi cycl o[ 3. 2. 1] oct - 8-y
| ) benzonitrile; and
2-(trifluoronethyl)-4-(3-endo-hydroxy-8-azabicycl o[ 3.
2. 1] octan-8-yl)benzonitrile. 28. A conpound of
any one of clainms 1-12 for use in treatnent of a
conddt i om s@hpsinddepresumddts fofpuR (gonsi sting of
hypogonadi sm | ower than normal testosterone plasm

| evels, infertility in makes,Rrerectile dysfunction in
mal es, andropause in nalegﬁﬁéqdonetriosis in femal es,
dyspareunia in femal es, uggn§§nus in femal es, sexua
arousal disorders in fenmal'es? Sexual orgasmic

di sorders in females, disorfers of libido in nmales, .
cachexia, FEWwasting, crjd %411 nesses in which
nmuscl e wasting i s appare rcopenia, frailty,

short stature, dwarfism ensity | oss, nood

di sorders, depression, inpaJredZognitive functions,
neur odegener ati ve di sordersg, xerophthal ma, netabolic
di sorders, autoi nmune di sease, cardiovascul ar

di sorders, obesity, anem a, burns, prostate cancer,

and schi zophrenia. .
or a stereoisomer or a pharmaceutically acceptable salt thereof, wherein:

ring A, which comprises atoms Y| and Y, is optionally substituted 8-

azabicyclof3.2.1Joct-8-yl;

R; is selected from the group consisting of cyano and nitro;

Z, is selected from the group éonsisting of hydrogen, optionally substituted alkyl,

optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted

cycloalkyl, optionally substituted heterocyclyl, chloro, bromo, iodo, cyano, hydroxy,:
optionally substituted aminoalkyl, optionally substituted alkoxy, optionally substituted aryl,

optionally substituted heteroaryl, optionally substituted heterocyclylalkyl, optionally
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subsﬁtuted heteroarylalkyl, -C{O)YORy, -C(O)NR4Rs, -NHC(O)R4, -NHSO:R4, -CH=NOR,,
CF3, -OC(O)R4, -CORy, SRy, -S(0)Rg, and -SO;NRsRo:

7, is selected from the group consisting of hydrogen, optionally substituted alkyl,
optionally substituted alkenyl, optionally substituted alkynyl, optionally substituted
cycloalkyl, optionally substituted heterocyelyl, halogen, cyano, hydroxy,\ optionalljf
substituted aminoalkyl, optionally substituted alkoxy, optionally substituted aryl, optionally
substituted heteroaryl, optionally substituted heterocyclylalkyl, ‘optionally substituted
heteroarylalkyl -C(O)OR4, -C(O)NR4Rs, -NHC(O)R4, -NHSO;Rs, -CH=NORy, CF3, -
OC(O)R4 -CORy, SRy, -S{O)nRg, and -SO,NRsRs; .

provided that if one of Z; or Z; is hydrogen, the other is not;

R4 and R;s are each independenﬂy selected from the group consisting of hydrogen,

alkyl or substituted afkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, heterocyclylalkyl or substituted heterocyclylalkyl,
arylalkyl or substituted arylalkyl, aryl or substituted aryl, heterdarylalkyl- or substituted
heteroarylalkyl, and héteroaryl or substituted heteroaryl;
Rs and R; are each independently selected from the group consiéting of hydrogen, halo,
cyano, hydroxy, alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynjfl or
substitutéd alkynyl, cycloalkyl or substituted cjclba]kyl, heterocyclylalkyl or substituted
heterocyclyla_lkyl, arylalkyl or substituted arylalkyl, aryl or substituted aryl, heteroarylalkyl
or substituted heteroa:ylalkyl,' heteroaryl or substituted heteroaryl, OR4y, NR4R;, SR,
C(O)R4, C{O)ORy, C(O)NRRs, NHC(O)R4, NR4C(O)Rs, OC(O)R4, C(S)R4, C(S)OR4,
C(S)NR4R;5, NHC(S)R4, OC(S)R4, S(O)R4, SO:NR4Rs5, OSORy, NHSOzRy, and alkyl
substituted with OR4, NR4Rs, SRs, C(O)Rs, C(O)OR4 C(O)NR4R5,‘ NHC(O)Ry4,
NRiC(O)Rs, OC(O)Rs, C(S)Rs, C(S)ORs, C(SINR4Rs, NHC(S)Rs, OC(S)Rs, S(O)nRs,
SO.NR4R5, OSOsR4, or NHSO:R;

Rg and Ry are each independently selected from the group consisting of hydrogen,
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted alkynyl,
cycloalkyl or substituted cycloalkyl, heterocyclylalkyl or substituted heterocyclylalkyl,
arylalky! or substituted arylalkyl, and heteroarylalkyl or substituted heteroarylaikyl; and

nis an integer from 1 to 3;

provided that the compound is not:
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20.  The compound of claim 19, wherein:

Z, is selected from the group consisting of hydrogen, unsubstituted -(C;-Cq)alkyl, -
(Ci-Cy)alkylOH, ~(C-Cyalkyl(halo), chloro, bromo, iodo, cyano, ~-OR4, -OC(O)R4, -CF3, ~
CHO and -CH=NORy;

Zz is selected from the group consisting of hydrogen, unsubstituted -(C1~C4)alky1, -
(C1-CoalkylOH, -(C;-Cy)alkyl(halo), halo, cyano, -ORs, -OC(O)Rs, -CF3, ~-CHO and -
CH=NORy; :

Rg and Ry are independently selected from the group consisting of hydrogen,
unsubstituted -(C;-Cyalkyl, -(C;-CyalkylOH, -(C;-Cgalkylthalo), halo, cyano, -ORy, -

OC(O)R4 and -CF3; and,
Ry is selected from the group éonsisting of hydrogen, unsubstituted (C;-Cg)alkyl,

unsubstituted (C3-Ce)cycloalkyl and unsubstituted aryl.

21.  The compound of claim 20, wherein the optionally substituted 8-

azabicyclo[3.2.1]oct-8-y1 group has the structure:
' Rg

X

S -

Rz

22.  The compound of claim 21, wherein R is hydroxy.

23. The compound of claim 22, wherein Ry is -(C-Cy)alkyl.
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24.  The compound of claim 23, wherein Ry is bonded to the same carbon atom

to which R 1s bonded.

25. The compound of claim 19, wherein Z; is alkyl, chloro, bromo, iodo,

haloalkyl or hydroxyalkyl.

26. The compound of claim 19, wherein Z, is alkyl, halogen, haloalkyl or
hydroxyalkyl.

27.  The compound of claim 19, selected from the group consisting of:

4-(3 —endo—hydroxy—S—azabicyclo[3 2.17oct-8-yl)-3-trifluoromethylbenzonitrile;
2-Ch10r0—4—(3—endo—hydroxy—S-azabicyclo[3 -2.1Joct-8-yl)benzonitrile; and
2-(trifluoromethyl)-4-(3-endo-hydroxy-8-azabicyclo[3.2.1 Joctan-8-yl)benzonitrile.

28. A compound of any one of claims 1-12 for use in treatment of a condition
sclected from the group consisting of hypogonadism, lower than normal testosterone
plasma levels, infertility in males, erectile dysfunction in males, andropause in males,
endometriosis in females, dyspareunia in females, vaginismus in females, sexual arousal
djsorders-in females, sexual orgasmic disorders in females, disorders of libido in males,
cachexia, HIV wasting, critical illnesses in which muscle wasting is apparent, sarcopenia,
ﬁ'ailty, short stature, dwarfism, bone density loss, mood disorders, depression, impaired
cognitive functions, neurodegenerative disorders, xerophthalmia, metabolic disorders, -
autoimmune disease, cardiovascular disorders, obesity, anemia, burns, prostate cancer, and

schizophrenia.
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