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{57) Abstract: This invention relates to compounds that are mammalian metabolites of (-)-cis-6-phenyl-5-{4-(2-pymrolidin-1-y)-
ethoxy)-phenyl]-5,6,7,8-tetrahydronaphthalene-2-0l. The compounds of the invention can be used as standards for analyticat assays
or as intermediates for the further chemical synthesis or biosynthesis of chemical entities. The invention also relates to pharmacey-
tical compositions for the treatment of discase and methods of weating disease.
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Abstract: This - invention relates to conpounds that are manmal i
netabdlites of (-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl- 7 October 2004
et hoxy) - phenyl ]1-5,6, 7, !et r ahydr onapht hal ene- 2- o0 he corrpounds of the

i nventi on can be used standards for anal yti cal ﬁ
internediates for the furt WO GN7GO93Y A hesi s|||i"||[|w|[| Hlmmmmlﬂlllmmllﬁlllﬁ fil

chem cal™entiTI€s. The Tnventron atso rerates to pharmaceur-—t+cat

conpositions for the treat rrent of di sease and nethods of treating disease.
7 October FHPYAM -BET). Bepran 042 7 defore BSTREGRNY Ky 1 for amending the
/ ANTAGINI STy T S T 3 o) RENTI Mﬁﬁ’r"s“’ Priwaifsted i forat egeeiy o

conpounds td@a@@rearmmlmm& Bqt’css of

(-)-cis-6-phenyl -5-]4-(2- pyrrolldln 1-yl - %rhwggyz)e eny :].egu b tg;torab
e g o

napht haberg- 2- ol . The conpounds of the QYRR ORRLE HSE

n anal-yt inglbieasiaayerangords t herapeuti c agglesrh regulddhhalSArIpbEY;

NVENTI ON 10 Phar macol ogi cal |l vy,

(-)-cis-6-phenyl -5-(4-(2-pyrrolidi n-l-yl-ethoxy)-phenyl]-

5,6, 7, 8-tetrahydro-napht hal ene-2-o0l- (PPTN) is an estrogen agonist /
antagonist that 1is disclosed in U S. Patent No. 5,552,412. An "estrogen
agoni st | antagonist" is conpound that affects sone of the sane receptors

that estrogen does, but not necessarily al'l, and in sone instances, it
ant agoni ses or bl ocks estrogen. It is also 15 known as a "sel ective
estrogen receptor nodul ator” (SERM. Estrogen agonists | antagoni sts may

al so be referred to as antiestrogens al though they have sone



estrogenic activity at sone estrogen receptors. Estrogen agonists |
antagoni sts are therefore not what are conmonly referred {&ctaber gipd
antiestrogens”. Antiestro s that can also act as Qni sts are referred
to as TypewopgPhdegsSt rogen Type 1 20 anti estrogens | vat ectrheoia®iazogen
receptor to bind tightly in the nucleus for a prolonged tinme but with

I npai red receptor replenishnent (Clark, et al , Steroids 1973;22:707;
Capony, et at., Ml Cell Endocrinol, 1975;3:233). The conpounds of the
present invention are metabolites of PPTH and are 25 believed to possess
significant pharmacol ogi cal activities simlar or identical to those
possessed by the paren da ??'ﬂl HE DRAW NGS
30 Figure 1 is a repre;Eesﬁﬁgt?\H}Q %ﬁﬁ@Tﬁéﬁgﬁr&(ﬁ ogrgﬂr;é%%ﬁl%rsrnary
nmetabolites of PPTN in mce following oral adm nistration. The scale of the

vertical axis is radioactivitfELD OB FHESINMENTAONUte (CPM). The scal e of
the horizontal axl:s.]| [ e ' n;'!g]gs(i L Ut Is -2 7
Cct ober 2004 PCTT']I"%M B%Jm%égﬁ)re g dgtﬁr%gtée@éw{n \aé%@é%z%%%{&%f

r adi ochrionat-pgs-mbeoyl-G-Ee(@pymestidive! -ykatboxyyphemi)rd, 6.4, 8xetrahydsbt owi ng or al

adm ni strat| 8. .0 rid 1S 1S ' Lty 1 n counts
per mnute r(\%@maj[ 'fe'sgcaee ogﬁﬁﬁ‘ﬁ]e ﬁ%#@?h‘ﬁ%#ﬁg&?’l %Se?(ggg(rg@'tghﬁsdﬁ tinme in

m nutes. 5 &mnajgicel Hsays and apthesapeuditiagentslPL.C r adi ochr onat ogr am f or
circulating netabolites of PPTN in mce follow ng oral adm nistration. The
scale of the vertical axis is radioactivity in counts per mnute (CPM.
The scal e of the horizont aBAGKEROUND OFETHE INVENTMIN n nmi nutes. 10 Figure 4

X ThelGoal o of Ppatb@bbEaty EHEBhe AR Gov A L ke RO BRFCC 1

5,6,7,8-tefrahydro-naphthalene-2-ol {PPTN) is an estrogen agonist / antagonist that

is disciosed in U.S. Patent No. 5,552,412. An “estrogen agonist / antagonist” is .
compound that affects some of the same receptors that estrogen does, but not
necessarily all, and in some instances, it antagonises or blocks estrogen. itis also

15  known as a “selective estrogen receptor modulator” (SERM). Estrogen agonists /
antagonists may also be referred to as antiesirogens although they have some
estrogenic activity at some estrogen receptors. Esirogen agénists [ antagonists are
therefore not what are commonly referred to as “pure antiestrogens™. Antiestrogens
that can also act as agonists are referred to as Type | antiestrogens. Type !

20  antiestrogens activate the estrogen receptor to bind tightly in the nucleus for a
prolonged time but with impaired receptor repienishment (Clark, et al., Steroids
1973,;22:707; Capony, et al., Mol Cell Endocrinol, 1975;3:233).

The compounds of the présent invention are metabolites of PPTN and are
25 believed to possess significant pharmacological activities similar or identical to
those possessed by the parent compound; PPTN.

BRIEF DESCRIPTION OF THE DRAWINGS

30 Figure 1 is a representative HPLC radiochromatogram for urinary
metabolites of PPTN in mice following oral administration. The scale of the vertical
axis is radioactivity in counts per minute (CPM). The scale of the horizontal axis is
retention time in minutes.



horizontal axis is the mass to charge ratio; mz. 15 Figure 5is the
fragnentation pattern and mass spectral data for PPTN net abstdbee2004 . The
scal e of the vertical Qs is relative abundance. ’e scal e of the

hori zont al Wenei87498 t he ss to charge ratio; nlz. gure 6 PETABM/00427
fragmentation pattern and mass spectral pdata for PPTN 20 netabolite XXI.
The scale of the vertical axis is relative abundance. The scal e of the
hori zontal axis is the mass to charge ratio; nmz. Figure 7 is the
fragnentation pattern and nmass spectral data for PPTN netabolite XIV. The

scal e of the vergizGRl 2 B4 feprsehhifd Hﬁﬁc@@&@&lﬁﬁﬁétoglé}ﬁ fa‘?@%‘? rr%fte%tﬁ)ﬁtetshe

horizontal axis iS the nmass to charge rati o;
fr agment at i AN tné?‘f?eafﬁlip“ﬁ%ﬁs@m!;ﬁ@'ﬁﬂsﬁﬂ“%ﬂheﬁ@?leﬂf’m vertisab#xi$ iste VI . The

scal e of th@dwgaw.tg@ﬁ cAXItS peSminBled PR amé%@aa@%?m aﬁtai &.gi the

horizontal axis is the mass to charge Trati o; gure Si's the

f ragment at i '§iPnHaR fEEINAMBUAGSss spectral data for PPTN rret abolite 1l. The
scale og the vertical axis is relative abundance. The scale of the
horizontal axis is the nass to charge ratio; mz. 7 Cctober 2004 WO 01n7093
PCT/ | BO1/ 00427 Figune 3jisrarepesentativeHPLE jadinthiometogmm fascitcdatingras s spectral

data for PP:EHabB]ﬁé@BP#P’Tﬁ 1Miche ol a{aﬁfa@@.nﬁsf&%ugﬁ”fﬁ&ééa:{g# Re Venic&l ative

abundance. The scal e of orizon S Is the mass arge ratio;
mz. 5 Fi g6 is1adigagtivily fry eyntsrpenmiaie (aPMer ﬁh%ﬁ@alﬁafs@e@pemnwlaxtsasa for
PPTN et agidntisn time iRnis@@s e of the vertical axis is relative abundance.
The scale of the horizontal axis is the nass to charge ratio; mz. Figure
12 is flle fragmentation pattern and mass spectral data for PPTN 10

metabol ite XVI | .ridite £EIhEnabmbRBAFEAcr bndiass bPedid) dlih Yt APtdance. The

scal e of the horizontal axis is the mass t ge ratio;, mz. Figure 13 is
t he fragnednetabeite Khtthe scalaef theverticg) exisisrelalive @bﬂmlam@mhe soatalobthiet e | V.

The scal e QorikbiRalBid isARb nsk o Evar§&db! iz abundance. The scal e of the

15 Figure 5 is the fragméntation pattern and mass spectral data for PPTN
metabolite Xl11. The scale of the vertical axis is relative abundance. The scaie of the

horizontal axis is the mass to charge ratio; m/z.

Figure 6 is the fragmentation pattern and mass spectral data for PPTN
20  metabolite XXI. The scale of the vertical axis is refative abundance. The scale of
the horizontal axis is the mass to charge ratio; nvz.

Figure 7 is the fragmentation pattem and mass spectral data for PPTN
metabolite XIV. The scale of the vertical axis is relative abundance. The scale of
25  the horizontal axis is the mass to charge ratio; m/z.

Figure 8 is the fragmentation pattern and mass speciral data for PPTN
metabolite V1. The scale of the vértical axis is relative abundance. The scale of the
horizontal axis is the mass to charge ratio; m/z.

30
Figure 9 is the fragmentation pattern and mass spectral data for PPTN
- metabolite 1. The scale of the vertical axis is relative abundance. The scale of the
horizontal axis is the mass to charge ratio; m/z.



15 horizontal axis is the mass to charge ratio; mz. Figure 14 is the
fragnentation pattern and mass spectral data for PPTN netabstabee2004 The
scale of the vertical axighs relative abundance. Th¢acal e of the
horizontal axis is the ne®® to charge ratio; mz. 20 gure 15 is %’/Qe’
fragment atWe®1G2®8ern and nass spectral data for PPTN net atfol/TO/A the
scale of the vertical axis is relati ve.abundance. The scal e of the

hori zontal axis is the mass to charge ratio; -mz. 25 Figure 16 is the _
fragnentation pattern and nass spectral data for PPTN netabolite Xl I1. The
scale of the vertical axis is relative abundance. The scale of the
horizontal axis Figureh® Mratgmeﬁmrog@auatn and mégssﬂécgalrdataltbrPPTMe

e B ] O R G B Bl RO ™

hori zont al wyinsrizdhtdlRRisTSHe hasstbahggerratio;o/zm z. 7 Cct ober 2004 4 Figure
18 is the fragnentation pattern and nass spectral data for PPTN netabolite
VII1. The scale of the vertical axis is relative abundance. The scal e of

the horiszont al amiggrel B :stﬂbefrafmﬁehtétmnqiangeaﬂcahampelﬁrai daBUMYIRRTNOF  THE

| NVENTI ON Thi s i nv on re es to at .are

net abol i tesmSPbPW@g%gf'?S%ﬁO?QSHﬁF%F?XQﬁ{ﬁ f‘)‘fﬁ %{md% escgief&tgg aspect ,
t hi s i nvent h@BoREPaisRING MRS fDeHarderatib; gzl - i s- 6- phenyl - 5- [ 4- ( 2-
pyrrolidin-I-yl-ethoxy)-phenyl]-5, 6,7, 8-tetrahydro-napht hal ene- 2- ol
selected fromthe group consisting of: HOI OH and stereol soners,
tautoners, regi 0F|§O|dz mﬁihmg@nﬁénm&in paﬁt@m%lm nhsy sectraladata fqﬂmmceut i cay

g? Cgﬁt 21?)} gcég%%g\ttﬁﬂ% %‘F s%{:ar?e of tﬁe |q| Selgt Ia{:ve asnunggr?crét I'ﬁ'sn éjca?v €s a use

the horizontal axis is the mass to charge ratio; m/z.

Figure 13 is the fragmentation pattern and mass spectrél data for PPTN
metabolite IV. The scale of the vertical axis is relative abundance. The scale of the

15  horizonial axis is the mass to charge ratio, m/z.

Figure 14 is the fragmentation pattern and mass spectral data for PPTN
metabolite XV. The scale of the vertical axis is relative abundance. The scale of the

horizontal axis is the mass to charge ratio; m/z.

20
Figure 15 is the fragmentation pattern and mass spectral data for PPTN
metabolite V. The scale of the vertical axis is relative abundance. The scale of the
horizontal axis is the mass to charge ratio; m/z.
25 Figure 16 is the fragmentation pattern and mass spectral data for PPTN

metabolite Xlll. The scale of the vertical axis is relative abundance The scale of
the horizontal axis is the mass to charge ratio; m/z.

Figure 17 is the fragmentation pattern and mass spectral data for PPTN
30  metabolite IX. The scale of the vertical axis is relative abundance. The scale of the
horizontal axis is the mass to charge ratio; m/z.



nmetabolite of (-)-cis-6-phenyl-5-[4-(2
pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- naphthal ene- 2-ol
corresponding to formula I: 7 Cctober 2004 -4a (1) R4 wherein R is
selected froml NUNO Nopts or NH(CH2)3COR6; R5 is selected fromH, or
CH3; R2, i3, R4 and R7 are the sane or different and are selected fromH
and ORS; and R6 is selected from-OH or -NHCH2OO0H, proyiigesd ohat: (a) if
R is, Nor -NH(CH2)3000H and U (b) B2 is OH or OCH3 and R3 and R7 are H,
or if R is as_defined in (a) above and. (a) R2 and R7 are Hand R3 is OH
or OCH3, then RIBYS!Sidthefjagmentalion paterand mast wpdip! daiaigr BPOY me8baligyur at i onal
i somer or VOROWES dchié of §18 MBticdl BAE BOlatfk abwhdhRY! DhEKale Bf théhd2ehimeRW i cal |y
acceptabl e salt thereof for the manufacture of a nedicanent for treating
ost eopor odiedaspiochuee REAREYZ hyper | i pi deni a, atherosclerosis, Al zheiner's
di sease, cataracts, loss of |ibido, male sexual 7 Cctober 2004 -4b
dysfunction, colon cancer, skin winkles, autoinmune di sease, al opeci a,
acne, cardiovascul ar di se2<¥MM4 RIGEHE IN, PBs, endonetriosis, fenale

sexual  dysf unghis@entREEGE BCBMbSindOPBRS HamBRRA SRIVSHEUTRY Srdgen di SOr der,

prenenstrual . syndrone
pul monar y agonist / antagonist; P

In a first aspect, this invention provides a metabolite of (-)-cis-6-phenyl-5-[4-(2-
pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalene-2-ol selected from the group

consisting of:

. \ OH ‘
‘and stereoisomers, fautomers; regio and configurational isomers thereof; and

~ phamaceutically acceptable salts thereof.

In a second aspect, this invention provides a use of an effective amount of a
metabolite of (—)-cis-6-phenyl—5—[4-(2~pyrrolidin—1 -yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-

naphthalene-2-ol corresponding to formula I:



hypertensi on, reperfusion damage, rheumatoid arthritis, osteoarthritis,
seborrhea, senile gynecomastia, testosterone deficiency, THaieherg004
syndronme, uterine fibrosis, atrophic vaginitis, incontinence, uterine
cancer, hirsutism bulima, anorexia, hypoactive sexual desire, sexua
arousal disorder, dyspareunia, vaginisno$- prol apse, urinary tract

i nfections, stroke, nydtardial infarction, acute or chronic renal failure,
peripheral arterial occlusive Bj Rease, oRaynaud' s Phenonenon, cancers of
-the ovary, liver, and pancreg4 2V || Jas desnoi d cancer, glionma, and
renal cell carcinonma, oRgpgonofling d aling, increasing the frequency
of orgasns, or |owering vagiFnakhpH. " In a third aspect, this invention
provi des  a pharmaceutical co tion conprising q) netabolite of
(-)-cis-6phenyl-5-[4-(2 -
pyrrolidin-1-yl-ethoxy)-phenyl]-. |, 8-t et rahydr o- napht hal ene-2-0
corresponding to fornmula I: (1) wh nNR is selected fromR4 | o1 C-*~
ORs or -NH(CH2)3CORfi; RS is selecte®gfromH or CHBi R2i R3, R4 and R
are the sanme or different and are selected fromH and OR5; and F6 is
selected from-OH, or -NHCHZOOOHﬁ 7 Cctoper 2004 -4c provided that: 1 (a)

if RLis ( )wlsrein RyisGdReBa@om ard “\b), RZ:Nf- QH or OBt3 apd &3 and R7 are H,

or if R is as defined in (a) apoveg and{ (¢ "R an are Hand R3 is OH
or OCH3,* then R4 is not H

NH(CH,);CORs;
Rs Is selected from H, or CHg;

Rz, Ry, Ry and Ry are the same or different and are selected from H and OR;; and
- Rg is selected from -OH, or -NHCH,COOH,
provided that:

(@ #Ryis, | or-NH(CH)COOH and

(b) Rz is OH or OCH; and Rgzand R; are H, orif R, is as defined iﬁ (a) above and
(¢}  R.andR;are Hand Ryis OH or OCHs,,

then Ry is not H;

or an optical, stereo, regio or configurational isomer or geometric isomer thereof or
a tathmer, or a pharmaceutically acceptable salt thereof for the manufacture ofa
- medicament for treating osteoporosis, breast cancer, hyperlipidemia,
“atherosclerosis, Alzheimer's disease, cataracts, loss of libido, male sexual



or an optical, stereo, regio or configurational isomer or geonetric isoner
thereof or a tautoner, pharnmaceutically acceptable salt tH¢rdafer 2604 a
pharmaceutically acceptable carrier, vehicle or diluent. 7 COctober 2004 WO
01/ 77093 PCT/1B01/00427 -5 5 10 DETAIQE  DESCRI PTI ON OF THE | NVENTI ON The
present invention relates to netabolites of PPTN. The netabolites
correspond- to conpounds represented by Fornmula 1: R3 (1) R4 1511 NoO
~(oR5 or whdysfumctirg, ¢adorsesinset, skinfwrivides Nt adMP) BERSase, Riopesiasetregt ed from

i ferent andaeasErialte, ot atihs, SaARA Rn b fiab d8a o r om - o
- NHCH2COOH, - dyafignstion; khypatgiybesial obiiiGHRIRESIZB epmpylsive disedier fraemanst@al (a) i f
R s as SAETGHe gl Agnbmd, Bhidrutriafl nipeia i 10 R° 8 o
or OCH3, t hehymRrtensionoepetiusRiredamaged riesomataic dehritis, dsiecarthatis, sehoirhmie
conpou nds Vm?érﬁlle@yngco%ésﬁgﬂestgggﬁone deficiency, Turner's syndrome, uterine fibrosis,
afrophic vaginitis, incontinence, ﬁterine cancer, hirsutism, bulimia, anorexia, '
hypoactive sexual desire, sexual arousal disorder, dyspareunia, vaginismus,
- prolapse, urinary tract infections, stroke, myotardial infarction, acute or chronic
renal failure, peripheral arterial occlusive disease, Rayﬁaud_’s Phenomenon,
cancers of the ovary, liver, and pancreas , as well as desmoid cancer, glioma, and
. renal.cell carcinoma, or promoting wound healing, increasing the frequency of
. orgasms, or lowering vaginal pH.

In a third aspect, this invention provides a pharmaceutical composition comprising a
metabolite of (-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yi-ethoxy)-phenyl]-5,6,7,8-tetrahydro-

naphthalene-2-ol corresponding to formula I:

Rz Ry

0

B

_ ! I
wherein R, is selected from < 7 . :N: o Q/OHS or

'NH(CHa)SCdRS';

Rs is selected from H, or CH,; _ .

Rz, Rs, Ry and 87 are the same or different and are selected from H and OR;; and
- Ry is selected from -OH, or -NHCH,COOH, |



WO 01/77093 PCT/1B01/00427 -6 5wherein R is selected fronN N UcORS or
-NH(CH2) 3C0R6; .10R5 is selected fromH or CH3; R2, R3, R47&5PbRYZ2804 the
sanme or different and are selected fromH and OR5; and R6 is selected from
-OH, or -NHCH2000H, provided that: 1 15(a)if R 1is 01 or -NH(CH2)3000H and
20(b) R2Zis OHor OCH3 and R3 and R7 apg H or if R is as defined in (a)
above and (¢c)R2 and R7 are Hand R3 is or OCH3, then R4 is not H

25Pr ef erred pretidéxbhat e conpounds of PPTN i nclude those exenplified in Table
|. Table |I: Preferred Metabolites of PPTN.. OLJ HO/ N 7 Cctober 2004
WO 01/ 77093 O PCT/ | B0O1/ h0427 -7 -

@  #Ryis (3 , of -NH(CH,)sCOOH and

{9)] Rz is OH or OCH; and Ryand R are H, or if Ry is as defined in {(a) above and
(o) Rz and R; are H and Rz is OH or OCH,,

then Ryis notH; - s
~ or an optical, stereo, regio or corifigurational isomer or geometric isomer thereof or
a tautomer, pharmaceutically acceptable salt thereof, and
a pharmaceutically acceptable carrier, vehicle or diluent.



HO N (IV) OHHO3S-O-O0+ 1/ N1/ 1LL N ~11'° HOYS- Q' H O N ONO

HO NCCCH (VI I) HO OCH3_ O JJ (VIlI) o 7 October 2004

WO 01/77093 PCT/IBOL/00427

5 - DETAILED DESCRIPTION OF THE INVENTION
The present invention relates to metabolites of PPTN. The metabolites

_correspond- o compounds represented by Formula I:

10
M

15

o

' ]
. . g N
wherein R, is selected from < 7 . : 3 .0 C ; ~CRs or

-NH(CH.)sCORg;

Rs is selected from H, CHj, glucuronic acid and SOsH;

Ré, R, R; and R; are the same ar different and are selected from H and OR;5; and
25 Rsis se_lected from -OH, -NHCHCOOH, glucuronic acid and -NHCH,CH,SO:H,

provided that

l
30 (a) ifRyis :": , or -NH{CH,);COOH and

(b) Rz is OH or OCH; and Rz and R; are H, or if R, is as defined in (a) above and
35 (o) Rz and Ry are H and Rs is OH or QCH,
then R;is not H.

Preferred compounds of Formula | include compounds wherein:



1- / HOHO Il (IX) 1L . / ~ 7 Cctober 2004 WO 01177093

PCT/ 1 BO1/ 00427 -s OH HO I // N (X OH %H 7 October 2004
WO 01777093 . PCT/AB01/00427
5
| - l I | i
. . N N N
& wherein R, is selected from ( 7 . C 3 .0 Q/ORs or
"NH(CHz)aCORs;

Rs is selected from H or CHs;
.10 Rz, Rs, Ryand Ry are the same or different and- are selected from H and ORs; and
R is selected from —OH, or -NHCH,COOH, provided that:

|
15 (a) ¥Ry is :“—\j , or -NH(CH,);COOH and

(b) Rz is OH or OCH; and Rsand R; are H, or if R, is as defined in (a) above and
20  {c} Rz and R; are H and R; is OH or OCHs,
then R, is not H.
Preferred metabolite compounds of PPTN include those exemplified in Table |.

25 .
Table I: Preferred Metabolites of PPTN:

(i

(i)




~ 1 N(X)

L./ dQQu-O~H~ N~ J

WO 01/77093

OHOHOde-O0 .

-1 (X111) |

/ N ~OoH (XI1) HOO N

October 2004

PCT/1B01/00427

(V)

M

(Vi)

(Vi)

Vil

(IX)

/
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.- WO 01/77093 -9- 7 Cctober

XV) ‘OH OCH3 O I/ N/ (XVI)

WO 01/77093

Qu-O0/ N (XVII)

2004 PCT/1B01/00427 HOOCH3 i ~0 1/ N

7 October 2004

PCT/1IB01/00427
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More Preferred metabolite compounds of PPTN include those exemplified in
Table 1.
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In another aspect, this invention relates to substantially pure metabolites of
PPTN as described above.

5 _ Unless otherwise stated the following definitions apply:
“Treatment” as used hereih includes preventative (e.g., prophyiactic) and

. paliiative treatment and “treating” as used herein refers to the act of providing

preventiative and/or paliiative treatment.

10
A “subject” is an animal including the human species that is treatable with the
compounds, compositions, methods and kits of the present invention. The term
“subject” or “subjects” is intended to refer to both the male and female gender unless
one gender is specifically indicated. F;referred subjects are post-menopausal women.
15

“Adverse effects associated with estrogen” include breast tendemess,
breast cancer, bloating, headache, increased blood clotting and menstrual bleeding
in women. Unopposed estrogen therapy increases the risk of endometrial
carcinoma. Women on long-term estrogen therapy may have an increased risk that

20  is not reversed by concurrent progestin (N. Engl. J. Med. 1995;332:1589). Ih men,

the adverse effects of estrogen include increased biood clotting, gynecomastia,
feminization and decreased libido.

The term "post-menopausal women" is defined to include not only women of
25 advanced age who have passed through menopause, but aiso women who have

been hysterectomized or for some other reason have suppressed estrogen



one gender is specifically indicated. Preferred subjects are post
menopdusal wonen. 15 "Agverse effects associ at ed vm'!h est r b@stpber 4ed4dide

breast tenderness, br t cancer, bloating, head , increased bl ood
clotting awoomev®srual bleeding in wonen. Unopposed estrogegriiReiaiys
I ncreases the risk of endonetrial car %_noma. Wnen on | ong-term estrogen

t herapy nay have an increased risk that "20 is not reversed by concurrent
progestin (N. Engl. J. Med. 1995;332:1589). In nen, the adverse effects of
estrogen include increased blood clotting, gynecomastia, femnization and

decreased by dfon & . t- nen” _i.s.defined_to.include
not only 'wlgrre_n g?n'_ggl ga%@]g%%g@?jg‘ggg mg&:@@%b\s@g@aaFWl’%%@*'%opause, but
al so wonen ComieosieRishaier frpet Gushtershiyreiore of bavesgoneadat Besgenesison have
suppressed estrogen 7 Cctober 2004 WO 01/77093 PCT/1B01/ 00427 -14

production, such as those who have undergone |ong-term admni nistration of
corti cost eroi ds, Bregstraancer? isrilefinetl e aghaligymdt wotifeatioh a¥ epifealiabladiis dysgenesi s.

" Breasts caﬁ,ge;ﬁ%'{hé&cgegﬂ S5F R g{ae}]é'ggnant proliferation of epithelial cells

ea | | epi t|
51lining t ucts or |obules 0o breast. "A ucuronic acid" is the
substituent that is transferred to a netabolite or transferred to a parent

conpound to for b I S 1. conjugatiqgn.reaction of

gl ucuroni dat i on%%ﬁh@%gidckgglégage@%é Pr\%fsﬁtr f%{gfdgocﬁ) mf%a%é’f'@cﬂﬁol or

phenol noi Baysiemed i pareatmeinpoandito fommeninetabofitefrotn the: grerse it he

"gl ucur oni dex : | : | | S. abbreviated in_the fornmul ae
hgrei n as g@"US@}ES?&#@%gﬂ#igﬁfrgéigsﬁdrgﬁﬂéyrioﬁlcaaccludc’jrealc:% WHEAREBBEC t uent t hat
i s traHsf eflcaliolopphenabmeiaty pn theometabblite rcmpafent cempbumditofarm tie conpound t o
forma met | de . tugation reaction of sulfation.

Sul furic a?lﬂ%drréerg%e{ sﬁ{ve @E&Jarﬁmgﬁg %31’1%1t8931?k5p%%ﬁ%‘1'&e%? Joﬁﬂ&?ﬁ St @olite or
parent conp@uner ‘Gluaupmidelhe "sul fate". "Co-administration" of a conbination

of a PPTN netabolite and an additional 20 conpound or additional conpounds

means that these conponents can be
Suifuric acid” is the substituent that is transferred to a metabolite or

15 transferred to a parent compound to form a metaboiite from the phase ll
conjugation reaction of sulfation. Sulfuric acid reacts with an alcohol or phenol

moiety on the metabolite or parent compound to form the “sulfate™.

"Co-administration” of a combination of a PPTN metabolite and an additional

20  compound or additional compounds means that these corhponents can be
administered together as a composition or as part of the same, unitary dosage
form. "Co-administration” also includes administering a PPTN metabolite and an
additionai compound or additional compounds separately but as part of the same
therapeutic treatment program or regimen. The components need not necessarily

25 be administered at essentially the same time, although they can if so desired. Thus
"co-administration” includes, for example, administering a PPTN metabolite and an
additional compound as separate dosages or dosage forms, but at the same time.
"Co-administration” also includes separate administration at different times and in
any order. For example, where appropriate a patient may take one or more

30  component(s) of the treatment in the morning and the one or more of the other
component(s) at night. .

The chemist of ordinary skill will recognize that certain compounds of thfs
invention will contain one or more atoms which may be in a particular



adm ni stered toget her as a corrp05|t|on or as part of the same, unitary
dosage form "Co-administration" also includes adm ni sterf RglokerRoOd
nmetabolite and an additi | conpound or additi onal npounds separately

but as pagfg gfr7hée sanme erapeutic treatment progr or pegnp®EmosIhe
conponent s neeJ not necessarily 25 be adm ni stered at essenti al I y the sane

time, although they can if so desired “Fhus "co-adninistration" includes,
for exanple, adm nistering a PPTN netabolite and an additional conpound as
separate dosages or dosage forms, but at the sane tinme.

" Co- adm ni st rat i on" also incl udes separ ate admnistrati qn, t different

times and Siereesigmicaldautomeic. & gRYmetncgen QU@B%'? @MESE 19 SIFRE TP Hay t ake
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nore of the other qnent at ni ght m st of or ar kil l
will recogRrgEciudgd "b@ Igyeat B‘f’ SPWPE"’S q?ﬁ?%mw“%gﬂ n‘éo%t :u In one

or nore at {Entidh st AR inbiadéd) a partlcul ar WO 01/77093 -15 7 Cctober 2004
PCT/ | BOL/ 00427 stereochenical, tautomeric, or geometric configuration,
giving Pise to stereoisomers, tautoners, regi o and configurati onal

i some [ s. A IHyz UCI’{hel silﬁjégf tﬁve.’ﬁﬁd? msbtmm?yest |B@tfeﬁﬁfallggﬁbélfeﬁ ﬁﬁﬂnpﬁtﬁfﬁs; whichi s
i nventi on. rates and sol vate ounds of this ipvention are
al so i ncl u@eriidesticg) o kgss shawn 'H%@HPP'@F‘I?Q{S&D NG RIS SOTReYM IS al | y- | abel ed

compounds, ewbérﬁbass%a%yltﬁ@mt«em@h bi& forne fasttRErbneror retioas dre XePlaceong
ot her conpounds enconpassed the invention ? e fact that one or
mor e at ons DX @8 ater havis a"lﬁ}o'ﬁ'ﬁ”&‘isérﬂr%ﬁsdﬁ"ﬁ?ﬁrémjﬁﬁ‘?@ fﬂﬂglgea "Ha8@SRunmber

di ff er qpt folfmas&hﬁn%pmmaum&dwnwrm&s&m@mwﬁmltw ckawad i n nature.
Exanpl es of isoto es t hat can brfgéf?l ncor.por.ate 0 CO ounds of the

i nvent i on IMFOMRRIBIEAIP SpREOWdS R thesiuentqaingiyfe ¢ is0 Pes SHaMrogey GrIRon.
phosphor ousiitrdgehf ehygeh | pHosptisods) dulilt Midrie, arslisHiorine, &idh 23PH, ¥BCSC, |

e, BN, 0, 70, 3P, %P, *s, 8E and ¥CI, respectively. Compounds of the
present invention, prodrugs thereof, and pharmaceutically aéceptable salts of said
15  compounds or of said prodrugs which contain the aforementioned isotopes andfor
other isotopes. of other atoms are within the scope of this invention. Certain
isotopically-labeled compounds of the present invention, for example those into
which radioactive isotopes such as *H and "C are incorporated, are useful in drug
and/or substrate tissue distribution assays. Tritiated, i.e., °H, and carbon-14, i.e.,
20 '“C, isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium, i.e., °H,
can afford certain therapeutic advantages resulting from greater metabolic stability,
for example increased in vivo half-life or reduced dosage requirements and, hence,
may be preferred in some circumstances. Isotopically labeled compounds'of
25 formulae I-XXV of this invention and prodrugs thereof can generally be prepared by
 carrying out the procedures exemplified below or those known'in the art. “C-PPTN
can’be prepared by the methods outlined and exemplified in U.S. Patent No.
5,552,412 by substituting a readily available isotopically labeled reagent for a non-
isotopically labeled reagent.
30
The metabolites of PPTN, in their substantially pure form or in mixtures of
known composition, may be used as analytical standards for in vitro or in vivo
metabolism studies or as intermediates for the chemicai synthesis or biosynthesis
of new chemical entities. The metabolites may be isolated as solids or in solutions.



14C, 15N, 180,. 770, 31P, 32P, 35S, 1$F and 36ClI, respectively. Conpounds of.
the present invention, Erodrugs t hereof, and phar naceuticéQCSObQCg&m abl e

salts of said 15 conpo or of said prodrugs whi contain the

af or ement iwoed71get opes and/ or ot her isotopes. of her at eggaBowoosz7t hi n
the scope of this invention. Certain i f%t opi cal | y-1 abel ed conpounds of the
present invention, for exanple those inld which radioactive isotopes such
as 3H and 14C are incorporated, are useful in drug and/or substrate tissue
di stribution assays- Tritiated, Le., '3H, and carbon-14, i.e., 20 14C,

| sotopes are particularly preferred for their ease of preparation and
delectability. Further, substitution with heavier isotopes such as
deuterium i.e., TiEtompamdsfd thelpresettanventibre ampmliever tadearsefidéy thesul ti ng

from great QEF%E?}?&' diééa%&.agk%\H)Yes &ffdﬁs%ﬁgésa%oﬁdikigﬁsr f%?\?rﬁu%h itt?e X&%Bmﬂ%'sf -life
or reduced dosadge Tequiré€nents and, hence, Tmay be prererred T n" SOMe
ci r cunst anceEw. be effsalipe relude dstdoploessis; brgasticateen hypéligidemial ae | - XXV of this

[ ti f I [ t
ot 90 e RE OIS e PRI ALY b PRSRRRRS Bhuaf Y00 o
be prepar eddysfurichien, metdnaaimicen skinnerihkbesdagnionplne disghse albbetia,Rehent  No.
5,552,412 b

i : v ; i cot oni I | ed ¢
5,552 412 DRI Hoed B LY S BLEDLFR P EL 21, 0"
t hei r substadysfunalitry, hyperglyicemia, abeksity, wbsd¢asivecooipulsiveaiwordeynpremedanstaal may be
q ; gl : L g tudi
s i nt or modPiPlsE R STORAKERERb R, bEy heSiett pihstbtS IBbREY of ew
chem cdi0 ertypertessio, reperbisidrodiarhage, megunietoid adhelis dstesardeitis dsehmrrhea,
luti : 17 .= . 2004 BO1/ 00427 Th ds of
Che. prosent=TIE SRSaasta Beiobarle pBen ] t R hoRd R ot Tor
di sease. Exasipbiesors elevationsBemer's syniorne antsrirfedibrodis, aoplie veginjtieunds can be

effective incliidengs LRHRG' GRS, nRESGRM, bGARESEnortR HybbRiedE TeRual desire,

sexual arousal disorder, dyspareunia, vagismus, and the promotion of wound

15 healing. The compounds may also be effective in increasing the frequency of
orgasm, treating prolapse, lowering vaginal pH, treating urinary tract infections,
treating or preventing stroke, myocardial infarction, acute or chronic renal failure,
peripheral arterial occlusive disease, and Raynaud’s Phenomenan, and treating
cancers of the ovary, liver, and pancreas, as well as desmoid cancer, glioma, and

20  renal cell carcinoma. Methods for treating one or more of the above diseases or
conditions comprise the administration of an effective amount of a PPTN

metabolite.

In the methods of treatment of the present invention, a rﬁetabolite can be
25  administered to a subject directly, such as in a table, or the metabolite can be
administered by being produced in the subject’s body through metabolism. For
example, a metabolite of the presént invention can be effectively administered to a
subject to treat a disease or condition by administering to the subject an amount of
PPTN, after which administration, the desired metabolite is formed in the subject’s
30  body through metabolism. Moreover, the administration route and dosage of PPTN
' can be varied, as desired, to obtain desired in vivo concentrations and rates of
preduction of a metabolite.
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.can be ef tiv iLnLstered to a ., subject, to treat a
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clodronic acid, clodronate, 1-hydroxy-3-(1-pyrrolidinyl)-propylidene-1,1-

bisphosphonic acid, etidronic acid, ibandronate, neridronate, olpadronate,
pamidronate, piridrohate, risedronate, titludronate and zolendronate. Additionally,
PPTN metabolites may be used in combination with cyclic guanosine 3',5°

20 monophosphate elevators such as sildenafit {1-[[3-(6,7-dihydro-1-methyl-7-oxo-3-
propyl-1H-pyrazolo[4,3-d]pyrimidin-5-yi}-4-ethoxy-phenyljsuionyl}-4-
methylpiperazine citrate salt).

The pharmaceutically acceptable acid addition salts of the compounds of

25 this invention may be formed of the compound itself, or of any of its esters, and
include the pharmaceutically acceptable salts which are often used in
pharmaceutical chemistry. For example, salts may be formed with inorganic or
organic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfonic
acids including such agents as naphthalenesulfonic, methanesulfonic and

30 toluenesulfonic acids, sulfuric acid, nifric acid, phosphoric acid, tartaric acid,

pyrosulfuric acid, metaphosphoric acid, succinic acid, formic acid, phthalic acid,
lactic acid and the like, most preferable with hydrochloric acid, citric acid, benzoic

acid, maleic acid, acetic acid and prapionic acid._
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dal vastatin, disclosed in European Pat ent Appl i cation Publication No.
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exanpl e, salf @Hg hied with inorganic or organic acids such as
hydrochl oric ag?%%a%ycqr rom c acid, hydroiodic acid, sulfonic acids

I ncl udi ng such agents as naphthalenesulfonlc met hanesul fonic and 30

tol ueneggll foni ¢ méiﬁusea%fa%é&c%ﬁéﬂ th@'c{?rsé% a%ﬂ.pombodéﬁngnh&en%‘&h%

tartaric acid, pyrosulfuric aci , succini¢ acid,
form c aci dbe @Hmﬂitﬁ@dé@ ﬁdwmana%ratberawdyaadahl@end putiect o the judgéreenibl e wi t h

B?lg[r:)logm gr :'igllc 6! ditending phisiddr. b sHOGRAR fotedHatlit riF el rﬁec@géeg‘y t@ggﬁﬁﬁhg‘c' d and
dose of a compound when it is administered in the form of a salt, such as a
laureate, the salt forming moiety of which has an appreciable molecular weight. The
20  general range of effeclive administration rates of the compounds is from about
0.001 mg/day to about 200 mg/day. A preferred range is from about 0.01 mg/day to
100 mg/day. Of course, it is often practical to administer the daily dose of
compound in portions, at various hours of the day. However, in any given case, the
amount of compound administered will depend on such factors as the solubility of

25 the active component, the formulation used and the route of administration.

The route of administration of the\compounds of this invention is not critical.
The compounds may be absorbed from the alimentary tract, however, the
compounds may be administered percutaneously, or as suppositories for
30 . - absorption by the rectum, if desired in a given instance. All of the usual types of
compositions may be used, includirjg tablets, chewable tablets, capsules, solutions,
parenteral solutions, troches, suppositories and suspensions. Compositions are
formulated fo contain a daily dose, or a convenient fraction of daily dose, in a

, 082, 859;



7 Cctober 2004 wo 01/77093 PCT/1B01/00427 -18 The conpounds of this
i nvent’ion, as discussed abgve, can be administered in the? Pgioven2004
pharmaceutically accept ab‘sal ts. The salts are con* ently formed, as

i s usual |g@§e3sc chem stry, by reacting a conpound of t hipg-rhR¥&G¥EILN,
when basic, vmg?h a suitable acid, such as have been descri gg{ a%love. The

salts are 5 quickly forned in, high yiefl®s at noderate tenperatures, and
often are prepared by nerely isolating the conpound froma suitable acidic
wash as the final step of the synthesis. The salt-formng acid is

di ssolved in an a Pro_riate organi c solvent, or aquequs organi c sol vent,
such as an %Sﬁa‘ﬁb'ﬁ t, wiithbmay Be asingls tablehor ¢apsglet rmﬂwmiwolunzﬁ eighpound of
this inventljga@.is desired in the free base form it is isolated froma 10
basic final wash step, according to the usual practice. A preferred
technique for preparing hydrochlorides is to dissolve the free base in a

sui tabl e sol vent m@gﬁﬁ:,&u of the cdRpakitiens AraqirepkrBl Yiccat8ing {8 meid R uidLiar

si eves, before bub |_nq hg/d_rogen chl oride gas throughit. 15 Wen used as
a medi canerd PhatRaeyie shergistpapdereoiated fiondin Yive.ar indHira metabelis®ini ni st er ed
to a human regctionks@th Bt kY eXathpliRtl et ThDpaeht Esnpdld] PEFRMBNt  of the
attendi ng physician- It should be noted that it_rmay be necessary to adjust

the dose dieRaredbydnsg PRpreAuies quliingdi and/pg PE‘P‘BB‘“‘EH){'@ HeS-tratent §1558.4381 t , such

as a | aur eaffe nidigbdlitdsimdydbedynthedRba bite@ly oMMSNbERIMBA b APUIRBIcRIN ivo

nmol ecul ar weight. The 20 general range of effective admnistration rates
of the conpd@HEstc er metappligysastions sueh asihoas fesgibeddnthelpmmpiesiay. A
preferrqgd range is fromabout 0.01 ng/day to 100 ng/day. O course, it is
often practical to adm nister the daily dose of cogourjd in portions, at

various hours ofMeihedgglfomuiglionare wef kapwn §) the retdigclosghofght of

;:ﬁmoou ?d acH¥aRipHd, o fzdmtm%kdn: dﬁ@saﬂpwaﬁwpmdia@bﬂ?ﬁarﬂ@cy{mag?bugishihgyt of t 25
e actl ve conpone , atl on ed an e route oI adm nl stratl on.
The route O’HETE?HVN Eé’?'roat | %n?%ﬁéwgn &ﬁ?%iu BarmACetftal compesitions{of usen ot

critical. witnin greser hvertion@ndese tHeekmh op Blekilke neh-pYRiakacYighidact ,
however . the .con'%ounds m?aﬁ/ be aglm ni st ered ercut?neo_vs%ﬁ, or as
supposi'Por | WHPEF OBBUSPEAYRTS, LOFRC FIP » PURRAFAPTIGS hgRBizRPewress.gi ven
i nstance. Atdns@érnidipateheabr dt@Eem®f known in the art.

Capsules are prepared by mixing the compound with a suitable diluent and
~ filling the proper amount of the mixiure in capsules. The usual diluents include inert
20 powdered substances such as starch of many different kinds, powdered cellulose,
especially crystalline and microcrystalline cellulose, sugars such as fructose,
mannitol and sucrose, grain flours and simitar edible powders.

Tablets are prepared by direct compression, by wet granulation, or by dry

25 granulation. Their formulations usually incorporate diluents, binders, Iubricahts and
disintegrators as well as the compound. Typical diluenté include, for exarﬁple.
various types of starch, lactose, mannitol, kaolin, calcium phosphate or sulfate,
inorganic salts such as sodium chloride and powdered sugar. Powdered cellulose

_ derivatives are also useful. Typical tablet binders are substances such as starch,

30 gelatin and sugars such as lactose, fructose, glucose and the iike. Natural and
synthetic gums are also convenient, including acacia, alginates, methylcellulose,
polyvinylpyrrolidine and the like. Polyethylene glycol, ethylceliulose and waxes can
aiso serve as binders.



conposi tions may be used, including tablets, chewable tablets, capsules,
sol utions, parenteral golutions, troches, suppositori es ah@cmbspwﬁﬂi ons.
Conpositions are 'forn’ét ed to contain a daily d a conveni ent
fraction ayoQftteys dose, Tn a 7 Cctober 2004 | WO /77093 B@?j,bﬁ%ﬁ%ﬂ
-19 dosage unit, which nmay be a single tablet or capsule or conveni ent
volume of a liquid in general, all of 4he conpositions are prepared
according to nmethods usual in pharmaceutical chem stry and/or isolated -
fromin vivo or in vitro metabolism reactions such as those exenplified

herein. The parent conmpound, PPTN, is prepared by those procedures outlined
and/ or exenpl i f i@Hbrianyreay bepecrssarygs 2 taklet formualionde pERyent e 3alet be

synt hesi zedarli fiRfehbyfrérh SEBMnd f theldie TR Iublicant s choén frdm'\Hu¥kR sii matic or
net abol i c-reactions such as those described i'n the Exanples. 1 t hods of

f or nul at i orSHP® 25T MGEARRUMARGealgim spriatey slearic arid sad hydrggenatrdnpl e, in
Rem ngton vetRtadld GiRce and Practice of Pharmacy, Mack PubI I shing Conpany,
East on, 19th Edition (1995). Pharmaceutical conpositions for use

W t hin t5ne present i nvention can be in the formof sterile, non-pyrogenic

l'iquid 15 sol ut "PélffetQ!'su%H@%ﬁfé b%‘§ub§&ﬁe§%&ﬁﬁ§éi‘nt§é’th§ H@ﬁﬁédrh%d &fa
| yophi |l i zed powders, transdernal patches or other forns known in the art.

Capsul es arféglﬁF ©7sleage ByFOmPRHAY WheR the iablet hecameswet. Jhiey isludestarghes. and

filling thecsfOBailulcdaBUMEing bnd BAME ok samanwés"nea“nd pbisto dedteheddi | uents
include inert 20 powdered substances such as starch of nmany different

ki nds, powd@giylce l‘l’ﬁ?l» 89¥, bealopite)jvnad,celivigse, powdaedpatiral sHosseyeatiant i ne

cel lul oge, Sidande fdmb, a§r.nfcrat¢a Y g urNBEig BuIB%HQ catbBkfGthyBERIIGsd, fgpur s and
simlar edible povvders abl ets "are” prepared di rect” conpression, by wet

granul ati oreXagpig,ma) be used %ﬁ‘ﬂﬁ'h?%ﬁ‘?‘!ihm latpndj sulf F*@r nul ati ons usual |y
i ncorporate diluents, binders, lubricants and disintegrators as well as the

conmpound. Typical _di | uents i ncl ude, for exaag%) vari ous tyPes of starch,
| act ose, manni t of 3bIRE&re pltencoatediwith sUgHIR@S1ayer aud sealant, or with film-

forming protecting agents to modify the dissolution properties of the tablet. The

15 ' compounds may also be formulated as chewable tablets, by using large amounts of
pleasant-tasting substances such as mannitol in the formulation, as is now well-
established in the art.

When it is desired to administer a compound as a suppository, the typical
20 Dbases may be used. Cocoa butter is a traditional suppository base, which may be’
modified by addition of waxes to raise its meiting point slightly. Water-miscible
suppository bases comprising, particularly, polyethylene glycols of various
molecular weights are in wide use.

25 The effect of the compounds may be delayed or prolonged by proper

formulation. For example, a slowly soluble pellet of the compound may be
‘prepared and incorporated in a tablet or capsule. The technique may be improved

by making pellets of several different dissolution rates and ﬁllihg capsules with a
mixture of the pellets, T ablets or capsules may be coated with a film which resists

30  dissolution for a predictabie period of time. Even the parenteral preparations may
be made long-acting, by dissolving or suspending the compound in oily or
emulsified vehicles which allow it to disperse only slowly in the serum.



I norgani ¢ salts such as sodium chloride and powdered sugar. Powdered
cellul'ose derivatives are also useful. Typical tablet bind&ciober 2004
substances such as starch 0 gelatin and sugars suc | act ose, fructose,

gl ucose ang,ggigrbdske. Nat | and synthetic guns ar SO QoMBHI/REL7,

i ncludi ng acacia, alginates, nmethylcellulose, polyvinylpyrrolidine and the
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wood cel | ul se, red ponge, cation 1Q exchange resins, alginic
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nmodi fy the erties of the tablet. The 15 , compounds may
al so be formul at ed as chewabl e tablets, by using | arge anounts of
pl easant-tasting_su i.n the fornmulation, as is now
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as a supposhtiafunctibia group, éaﬂrodrag cbﬁ&@(ﬁplﬁ@}’arb@stéﬁ@ﬂne@aﬁﬁ% repltéthents a

e RSt 2 S e ol st (ool g of vees

conpri si ng, CpadikaryloxyiigthyR akakahy)©aseti) 1edhs foh ¥ & © eadon BRdnes Ul ar

wei ghts are | ﬂ'lyYVH qalkanoyloxy}-ethyl having from 5 to 10 carbon atoms,
alkoxycarbonyloxymethyl having from 3 to 6 carbon atoms, 1-

15  (alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-methyi-1-
(alkoxycarbonyloxy)ethyl having from 5 to 8 carbon atoms, N-
(alkoxycarbonyl)aminomethyl having from 3 to 9 carbon atoms, 1-(N-
(alkoxycarbonyi)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalidyl, 4-
crotonolactonyl, gamma-butyrolacion-4-yl, di-N,N-(C,-C;)alkylamino(C;-C;)alkyl

20  (such as B-dimethylaminoethyl), carbamoyl-{C4-Cs)ailkyl, N,N-di(C4-
C,)alkylcarbamoyl-(C,-C;)alkyl and piperidino-, pyrrolidino- or morpholino(C,-.

Cs)alkyl.

Similarly, if a compound of the present invention comprises an alcohol

25  functional group, a prodrug can be formed by the replacement of the hydrogen
atom of the alcohol group with a group such as (C:-Ce)alkanoyloxymethyl, 1-((Cq-
Ce)alkanoyloxy)ethyl, 1-methyl-1-((C,-Cg)atkanoyloxy)ethyl, {(C;-
Ce)alkoxycarbonyloxymethyl, N-(C+-Cg)alkoxycarbonylaminomethyl, succinoyl, (Cy-
Ce)alkanoyl, a-amino(C,-C,)alkanoyl, arylacyl and a-aminoacyl, or a-aminoacyl-o-

30  aminoacyl, where each o-aminoacyl group is indépendently selected from the
naturally occurring L-amino acids, P(O)(OH)., -P(O)(O(C,-Cs)alkyl), or glycosyl (the
radical resulting from the removal of a hydroxyl group of the hemiacetal form of a
carbohydrate).



25 The effect of the conpounds may be del ayed or prol onged pro
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i nproved woomkieng pelTets of several different d ol ut i opctaAwesd
filling capsules with a m xture of thggpel | ets. Tablets or capsul es nmay be
coated with a filmwhich resists 30 di$§$olution for a predictable period of

time. Even the parenteral preparations may be nade |ong-acting, by _
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15 (al KéxygamiobdipiieWy) et hyl having from4 to 7 carbon atoms, 1-nethyl-
(al koxycar bonyl oxy) et hyl having from5 to 8 carbon atons, N

(al koxycar bonyl ) am nonet hyl having from3 to 9 carbon atons, 1-(N

(al koxycar bonyl )Mmmm)iﬁrdﬂy,]théaatnﬂ@ﬁédftﬂma%dmt'ﬂlﬂeéwm@mfﬁ compBhihdal i dyl ,
4- crotonol

| act
di - N, N-(C, - °{“%ﬂ°g%?ﬁ§ﬁ sé[ e |°9‘363‘( gﬁ%‘?ﬁt&% ofteeging thesRegificnoet hyl ),
car banoy| - (deaS2} and phtholigikidiopGition£_2)ied kpydcifitrdeaewy bcofpotrg al kyl and

pi peri q|5n0 adnﬂXeE{e?éd gécordlng o thie rirngg{ici)nn\(f)vﬁl,Cgf- course, be determined by the
particular circumstances surrounding the case including, for example, the
compound administered, the route of administration, the state of being of the
subject, and the severity of the pathological condition being treated.

20 Advantageously, the present invention also provides kits for use by a
consumer for treating disease. The kits comprise a) a pharmaceutical composifion
comprising an estrogen agonist / antagonist and a pharmaceutically acceptable
carrier, vehicle or diluent; and, optionally, b) instructions describing & method of
using the pharmaceutical compds'rtion for treating the specific disease. The

25  instructions may also indicate that the kit is for treating disease while substantially
reducing the concomitant liability of adverse effects associated with estrogen
administration.

A "kit" as used in the instant application includes a container for containing
. 30 the separate unit dosage forms such as a divided bottle or a divided foil packet.
The container can be in any conventional shape or form as known in the art which
is made of a pharmaceutically acceptable material, for example a paper or
cardboard box, a glass or plastic bottle or jar, a re-sealable bag (for example, to
hold a "refill” of tablets for placement into a different container), or a blister pack



C3)alkyl. Simlarly, if a conpound of the present invention conprises an
al cohol 25 functional group, a prodrug can be forned by th&ctbpr 28¥hent of
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the case | r%grlr#edl xgghe plastlc t)c(nl rT"?he rectessei\'—:s have the size and shape of individual

tablets or capsules to be packed or may have the size and shape to accommodate

15 multiple tablets and/or capsules to be packed. Next, the tablets or capsules are
placed in the recesses accordingly and the sheet of relatively stiff material is sealed
against the plastic foil at the face of the foil which is opposite from the direction in
which the recesses were formed. As a result, the tablets or capsules are
individually sealed or collectively sealed, as desired, in the recesseé between the

20 plastic foil and the sheet. Preferably the strength of the sheet is such that the
tablets or capsules can be removed from the blister pack by manually applying
pressure on the recesses whereby an opening is formed in the sheet at the place of

‘the recess. The tablet or capsule can then be removed via said opening.

25 It maybe desirable to provide a written memory aid, where the written
memory.aid is of the type containing information and/or ihstructions for thé
physician, pharmacist or subject, e.g., in the form of numbers next to the tablets or
capsules whereby the numbers correspond with the days of the regimen which the
tablets or capsules so specified should be ingested or a card which contains the

30  same type of information. Another example of such a memory aid is a calendar

' printed on the card e.g., as follows "First Week, Monday, Tuesday,”...etc....
“Second Week, Monday, Tuesday, . . ." etc. Other variations of memory aids wili be
readily apparent. A "daily dose” can be a singte tablet or capsule or several tablets

“or capsules to be taken on a given day.
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of a sheet %F° G (o f°%mat erial covered with a foil of a
preferably transparent plastic material. During the packaging process,

recesses are .
All references and patents cited herein are incorporated by reference.

EXAMPLES
The following abbreviations are used herein.
20 HOAc acetic acid
Ph phenyl
BuLi n-butyl lithium
Et,0O diethyl ether
) NBS n-bromosuccinamide
25 DMF. dimethylformamide
AIBN ' azodiisobutyronitrile
Me methyt
EtOH ethanol
rt room temperature
30 THN _ tetrahydronaphthalene

Example 1: Estrogen Receptor Binding.

Estrogen and PPTN metabolite biric_!ing affinity is measured by the following
protocol:
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crystal iy eagmsphatgrbuﬁamdtﬂwne (PBS) with 0.5 mM EDTA at 48 h post-transfection. Cell

pellets are washed once with PBS/EDTA. Whole celi lysates are prepared by

homogenization in TEG buffer (50 mM Tris pH 7.4, 1.5 mM EDTA, 50 mM NaCl,

10% glycerol, 5 mM DTT, 5 ug/mi aprotinin, 10 png/mi leupeptin, 0.1 mg/mi
_ Pefabloc™ (Pentapharm AG, Basel, Switzerland) using a dounce homogenizer.
20  Extracts are centrifuged at 100,000 x g for 2 h at 4°C and supematants are
collected. Total protein concentrations are determined using BioRad reagent
{BioRad, Hercules, CA).

Competition binding asséy. The ability of PPTN metabolites to inhibit [PH]-
25 estradiol binding is measured by a competition binding assay using dextran-coated
charcoal as has been described {Leake RE, Habib F 1987 Steroid hormone
receptors: assay and characterization. In: B. Green and R.E. Leake (eds). Steroid
Hormones a Practical Approach. IRL Press Ltd, Oxford. 67-92.) 293T cell extracts
_ expressing either hERa or hERf are incubated in the presence of increasing
30 concentrations of PPTN rhétabolite.and a fixed concentration of [*H]-estradiol (141
pCi/mmol, New England Nuclear, Bbston, MA) in 50 mM TrisHCI pH 7.4, 1.5 mM
EDTA, 50 mM NaCl, 10% glycerol, 5 mM DTT, 0.5 mg/mL B-lactoglobulin in a final
-volume of 0.2 mL. All PPTN metabolites are dissolved in dimethylsulfoxide or
aqueous solvent. The final concentration of receptor is 50 pM with 0.5 nM [*H}-



rem nder signal which, for exanple, reads out the date that the last daily
dose has been taken and/or rem nds one when the next dose! Pstabgr Be04 aken.
10 Based on a reading &t he present "description a’ncl ainms, certain

nodi fi cat i wo1l7oe98 he C osi tions and net hods desc ed her PCIVIBSH/004Lre
apparent to one of ordinary skill in the art. The clains appended hereto
are intended to enconpass these nodifications. 15 Al references and
patents cited herein are incorporated by reference. EXAMPLES The foll ow ng
abbrevi ations are used -herein. 20 HOAc Ph BuLi Et20 NBS 25 DMF . Al BN
M EOH r : EXAPLEsed Gept. | nqi. a i | d
phenyl n- b‘%ﬁ%ﬁ'#%l um %t%e#h?/&}ea[ hert n‘frﬁ"r[((‘)(:)r?gtl)gél?i (r:l‘lcjr']é;%dd&g' cA%erq,S%fn

di met hyl f oratantrddemperatiiré §eninbyocahis rembesd geténmitifugation and the radioactive

- ligand present in the supermatant is measured by scintillation counting. All reagents

are obtained from Sigma (St. Louis, MQO) unless otherwise indicated.

Example 2: Inhibition of In Vitro Human Breast Tumor Cell Growth.

The in vitro antiproliferative effects of PPTN metabolites are tested using two
10  types of human breast cancer cell lines: first, MCF-7 celis, which contain ER as well
as progesterone receptors (PgR), and second, MDA-MB-231 cells, which lack ER
and PgR, and enable the determination of an effect that is independent of the ER
mechanism. The effect of PPTN metabolites on the growth of these different cell
lines is determined by incubation of the cells with various estrogen agonist /
15  antagonist concentratiohs for 6 days. The antiproliferative effects are then
“determined by direct cell counts,

Example 3: Biosynthesis of PPTN Metabolites in Mice.

20 - A dose of “C-PPTN is prepared as a suspension in 0.5% methyicellulose
(W/W} at a concentration of about 0.888 mg/g. The dosing solution is assayed in
duplicate before and after dosing. Metabolites of PPTN are determined by high
performance liguid chromatography (HPLC) with radioactivity detection and identified
by liquid chromatography with mass spectrometry / mass spectrometry analysis

25 (LC/MS/MS).

For this Example, a group of CD-1 mice (N=9/gender, 25-30 g) is dosed by
oral gavage and housed separately in groups of three animals per cage (3/sex) in
Nalgene™ metabolism cages (Nalge Nunc International, Rochester, NY) for the

30 separate collection of urine and feces. The gavage tube is weighed before and after
dosing to determine the actual dose given to each animal. Urine, feces and cage
washes are quantitatively collected into preweighed sample containers for seven
days from each cage at 0-24, 24-48, 48-72, 72-96, 96-120, 120-144 and 144-168
hours post dose. The weights of urine, feces and cage rinse obtained at different time

'35 points are recorded. The urine and fecal samples are divided and storedat  -20°C
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| i pof ecgrsam' ne as described by the manufacturer (G bco/BRL, Bethesda, M).

Cell's are harvested in 15 phosphate' buffered saline (PBS) with 0.5 mM EDTA
at 48 h post trauﬁﬁeacabpmumﬁaws m:ﬁ@;kﬂﬂfes)-asﬂombs&omw i®BSI EDTA.

Whol e cel | tes are ni zation in TEG buffer (50 nM
Tris pH 7. AFE¥'§" eﬁ‘l\ﬂ'ﬁlﬁﬁg tl‘lé&?"*%eﬁ ‘3 tybe asd gapasmtrated 9/
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acts are centrifuged at

2o Aol B SSREIRT SOEHEPIAD S BIeckI TR PeFLEe M ot e n
concentpat i faRBerdusifictRioAr The @ébaummeamaqdz BERGER Me atibeRad-72MRjue| es, CA).
oot o 2830 RS e e B Pl (-
dext r an- cogicebd sUdpleale digtel ahthlzeenitids (6 meThd supkesitits siikbd b F 1987
Steroid hororvémrght on a magnetic stirrer and centrifuged. The supematant is removed, and the
extraction is repeated with methanol (6 ml) and methanolwater (50:50, 6 ml). All the
15 - supematants are combined and small aliquots are counted. The organib solvent is
evaporated using the Turbo Vap. The residue is dissolved in approximately 1 mi of
methanol:ammonium acetate (1:1). An aliquot (20-50 4!) is injected onto the HPLC.
Pooled plasma (2 ml, 1 and 4 hour) is diluted with 4 mi of acetonitrile and the
precipitated protein are removed by centrifugation. The pellet is washed with an
20  additional 2 mi of acetonitrile and both the supernatants are combined. The
supemmatants are concentrated on an evaporator, and the residues are reconstituted
in 500 ul of methanol:ammonium acetate (1:1). An aliquot (100 ul) is injected on the
HPLC.

25 HPLC is carried out with a Hewlett Packard HP 1100 quatemary pump and
autosampler (Hewlett Packard, Palo Alo, California) equibped with a radioadivity
detector (3-RAM, IN/US Systems, Inc., Tampa, FL). Chromatography is carried out
on a Beckman Ultrasphere™ C-18 column (4.6 mm x 250 mm, 5 zm) (Beckman
Coulter, inc., Fullerton, CA) with a binary mixture of 10 mM ammonium acetate

30 (solvent A) and methanol {solvent B). The mobile phase initially consists of solvent
A/solvent B (80:20), it is then linearly programmed to solvent A/solvent B (20:80) over
30 min and then programmed to solvent A/solvent B (5:95) in 5 minutes and held for
5 min. The mobile phase composition is returned to the starting solvent mixture over
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days. Tife athtieffioenipostwadétedtionf f ects are then determ ned by direct cell
counts. Exanple 3: Biosynthesis of PPTN Metabolites in Mce. 20 A dose of

"4C-PPTN is prepared as a suspension in 0.5%methylcellulose (WW at a
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split and about 50 pl/min is introduced into the mass spectrometer atmospheric

15  ionization source via a pneumatically assisted electrospray interface. The
remaining effiluent is directed into the flow cell of the radioactivity detector. The
radicactivity detector response is-recorded in real time by the mass spectrometer
data system which provides simultaneous detection of radioactivity and mass
spectrometry data. The delay in response between the two detectors is about 0.2

20 min with the mass spectrometric response recorded earlier. The electrospray
interface is operated at about 4000 V and the mass spectrometer is operated in the
positive mode. Collision induced dissociation (CID) studies are performed using
argon gas at a collision energy of about 30 to about 40 eV and a collision gas

pressure of about 2.3 mTorr.

25 .
Example 4. Biosynthesis of PPTN Metabolites in Humans.
“C-PPTN (tartrate salt) is prepared with a specific activity of about 1.93
mCi/mMoal.
30 Normal healthy male subjects between the ages of 18 and 45 years are

chosen to participate in the study. Subjects enter the clinical facility approximately 12
hours before dosing, and remain there for at least 576 hours after dosing under
continuous medical observation. All subjects fast for at least 12 hours before being
given a singie dose of approximately 20 mg free base equivalents of “C-PPTN {~80
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4l of methanol/water (1:1), centrifuged to remove insoluble matters, and 100 1

aliquots are injected into the HPLC column. PPTN metabolites extracted from the

plasma samples are identified by HPLC with radioactivity detection and by

LC/MSIMS as described in Example 3 above.

20

Example 5: Isolation and Identification of Mouse PPTN Metabalites.

A biosynthesis of PPTN metabolites was carried out in mouse by the
methods described in Example 3. Mice were dosed at a dose of 20 mg/kg. Urine
25 and feces were collected from a group of mice. A second group of mice were
dosed and blood collected for the isolation and identification of circulating
metabolites. The results of the study are presented in figures 1-18. Figures 1-3 are
representative radiochromatograms of urinary, fecal and circulating metabolites,
respectively. Representative mass spectral data together with structural
30  assignments for the metabolites isolated by HPLC are given in figures 4-18.
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5 Example 1

1-{2-[4-(6,7-Dimethoxy-3,4-dihydro-naphthalen-1-yl)-phenoxy}-ethyl}-pyrrolidine
A solution of 6.75 g (0.025 moles) of 1-(2-(4-bromophenoxy}eﬂwyl)pyrrolidiné in 250
mi of ether was cooled to -78°C under N,. Several ml of THF were added to maintain
a clear solution. 16.7 ml of -1.6 M n-butyllithivm was added dropwise keeping the

10  temperature below -70°C. After stiming at-78°C for 1 hour, a solution of 5 g (0.024
moles} of 6,7-dimethoxy-1-tetralone in 25 mi of THF was added dropwise during 1
hour keeping the temperature below -70°C. After stirring for 2.5 hours at -78°C, the
reaction was quenched by addition of 100 ml of 2N HC|. The reaction was allowed to
wamm to room temperature and the pH was adjusted to 7 by addition of 5N NaOH.

15  The Et;0 layer was separated and the aqueous layer was extracted 2 times with
EtOAc. The combined Et,O/EtOAC layers were dried over Na,SO, and evaporated to
give 9 g of crude product, which was purified on 400 g of silica gel eluting with 95/5
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| abel ed and inmediately frozen. '

Example 2 .

15 1 -{2-[4-(2-Bromo-6,7-dimethoxy-3,4-dihydro-naphthalen-1-yl)-phenoxy]-ethyl}-
pyrrolidine - ‘
To a solution of 6 g (0.016 mole) of {2-[4-(6,7-dimethoxy-3,4-dihydronaphthalen-1-yl)-
phenoxyl-ethyl}-pyrrolidne in 200 ml of DMF under N, at room temperature was

added dropwise a solution of 2.8 g {0.016 mole) of N-bromosuccinimide in 20 mi of
20 DMF. AIBN (100 mg) was added and the reaction was stirred for 1 hour, then diluted

with water and éxtracted with EtOAc. The EtOAc layer was dried over Na,SO, and

evaporated to give 7 g of product which was used without purification in the next step.

NMR (acetone-dg) ppm: (1.73, m, 4H), (2.55, m, 4H), (2.80, m, 4H), (3.48, s, 3H),
25  (3.80, s, 3H), (4.15, s, 3H), (6.24, s, 1H), (6.84, s, 1H), (7.00, d, 2H), (7.13, d, 2H).

Mass spéctrum: (parent + 1): 458.

Example 3

30 1{2-[44{6,7-Dimethoxy-2-phenyi-3,4-dihydro-naphthalen-i-yl)-phenoxy}-ethyl}-
pyrrolidine
A mixture of 7 g (0.015 mole) of 1{2-{-(2-bromo-6,7-dimethoxy-3,4-dihydro-
naphthalen-1 -yl)-phenoxy]-ethyl}-pynolidihe, 5.6 g (0.047 mole) of phenylboronic
acid, 620 mg (0.00054 moie) of tetrakis (tl'ibhenylphosphine) palladiumand 7.6 g
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tivel ys t data togeth th structural 30
e onront s BEESRILEb e T SRR EL B0 B & TP e et it co 3. 16,
go\é\g 01/ 77093.4Bn(36H)(3.82, QQHP?WBM! 2F), @136, 1), 30807306, Rg g, | 7 October

10 Mass Spectrum: {parent + 1): 456.

Example 4
1-{2-[4-(6,7-Dimethoxy-2-phenyl-1,2,3,4-tetrahydro-naphthaten-1 -yl)-phenoxy]
ethyl}-pyrrolidine

15 A solution of 3.6 g (0.0079 mole) of 1-{2-[4-(6,7-dimethoxy-2-phenyl-3 4-dihydro-
naphthalen-1-yl)-phenoxyl-ethyl}-pyrrolidine, 10 ml of 2N HCI, 30 mi H,O and 100 ml
EtOH containing 1.9 g of palladium hydroxide on carbon was shaken in a Parr shaker

 at 50°C for 15 hours under a H, atmosphere of 30 psi (206843 pascal). The reaction

was filtered to remove catalyst and the EtOH was evaporated and 5N NaOH was

20  added to adjust the aqueous pH to 8. The aqueous was extracted with EtOAc and
the EtOAc layer was dried and evaporated to give 3.0 g of product as a yellow oil.

NMR (acetone ds) ppm: (1.65, m, 4H), (1.74, m, 1H), (1.90, d, 1H), (2.20, m, iH),

(2.53, bs, 4H), (2.63, t, 2H), (3.00, m, 2H), (2.53, d, 1H), (3.60, s, 3H), (3.80, s, 3H),
25 (3.93,t, 2H), (4.20, d, 1H), (6 35, d, 2H), (6.45, s, 1H), (6.53, d, 2H), (6.68, s, 1H),

(7.10, m, 3H).

34

Mass Spectrum: (parent+1): 458.

30 Example5
6-Phenyl-5-[4-(2-pyrrolidin-1 -yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalen-
2,3-diol and a mixture of 3-methoxy-7-phenyl-8-[4-(2-pyrrolidin-1 -yl-ethoxy)-
phenyl}-5,6,7,8-tetrahydronaphthaten-2-ol and 3-methoxy-6-phenyl-5-[4-(2-
pyrrolidin-1 ?yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalen-'-z-ol



PCT/1 BO /00427 0,,~ND H,,/ Pd(OH)2 / EtOH HBr / HOAc HO 3-Owe, 7PU

THN-2-0l f MeO MO HO  3-Owe, 6Ph, THN-2-ol 5 Exanple | 7 October 2004
1-{2-[4(6, 7- Di met hoxy- 3, 4 hydro naphthal en-1 ’

yl) - phenox I} pyrro ine” A solution of 6.75 0. 02 f
1-(2-(4-br§']r?oodhg Sxy) ethyl )pyrrolidine in 250 nl of ether &&@%"3@%"&3 to
-78C under N2. Several m of THE were ®&8ded to nmaintain a clear solution.
16.7 mM of -1.6 Mn-butyllithiumwas added dropw se keeping the 10
tenperature below -70C. After stirring at --78C for 1 hour, a solution of 5

g (0.024 noles) of 6,7-dinethoxy-l-tetralorie in 25 mM of THE was added
dr opwi se duhispiytian oftibg (0.0d gheles toh &-{2-Eh{fef-dimatkoXysd-phvenyF0&3.4f t er stirring
for 2.5 ho e [ 0 m of
2N 1 . Theerare-AanasE s i AEhoAPeUR ot ARFRCHo Y oPHON: o0 o mitf)

was adj ust eB% @quedns HiBrovasi hpatasfat 98f Qar@iar Nt Torhleours.2The repglionwas tbelpar at ed

and the aqu b ¥ E'in YRRe g% %Eye%&%gﬁi W\H}, ao%la?ﬁ%a?ﬂ&%& gﬂ"&%”g of

Et 20 Et OAc [ayers were dri over evapora
crude produtd., ThehagueousnwapextidciesdvitvEl D08 dcbiﬂe edrhbioed EﬂAcellamrsmgrfw th 9515

R L S ﬁﬂﬁén@%ﬁ%"%ﬁ;@%%”@%%e i RO
NVR ( CDCI 3) 128harsiligaiged giuting witih GH.Clo/MeSb| 9941 thar) §5/§, 2he31490!n0 am-lynallyz 98, bs,
4H), (3. 19, gdi45 to give 520 mg of a mixture of 3-methoxy-7-phenyl-8-[4-(2-pyrrolidin-1-yi-
ethoxy}-phenyl]-5.6,7.8-tetrahydro-naphthalen-2-ol and 3-methoxy-6-phenyl-5-[4-(2-
10  pyrrolidin-1-yl-ethoxy)-phenyl}-5,6,7,8-tetrahydro-naphthalen-2-ol.

NMR (acetone ds) ppm: (1.05, m, 1H), (1.24, d, 1H), (1.76, bs, 5H), (2.20, m, 1H),
(3.00, m, 4H), (3.31, d, 1H), (3.82, s, 3H), (4.05, t, 2H), (4.18, d, 1H), (6.34, m, 3H),
(6.53, d, 2H), (6.78, s, 1H), (7.85, d, 2H), (7.15, m, 3H), (8.20, bs, 1H).

15
Mass Spectrum: (parent + 1): 444,
and then 180 mg of 6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)}-phenyl]-5,6,7,8-
~ tetrahydro-naphthalene-2,3-diol.
20

NMR (acetone ds): (1.65, m, 4H), (2.20, m, 1H), (2.50, m, 4H), (2,80, m, 4H), (2.95,
m, 1H), (3.50, d, 1H), (3.95, t, 2H), (4.05, d, 1H), (6.33, m, 2H), (6.60, d, 2H), (6.66; s,
1H), (6.84, d, 2H), (7.10, m, 3H), (7.55, s, 2H).

25 Mass Spectrum: (parent+1): 430
melting point (mp) -132-134°C.



5 2H), (3.68, s, 3H), (3.84, s, 3H, (4.31, s, 2H), (5.93, t, 1 H, (6.59,
s, 1 H, (6.73, s, 1 H_(6.90, d, 2H), (7.25, d, 2H). N&s%%b@@t?@ﬁ
(parent + 1): 379.8. 1 tarting Materials: 6,7- di hoxy-1-tetral one

(Al drich, wblowardese, W 1-[2-(4-br on‘ophenoxy)'et 1 pyr ol pgirRBorladlsh | ch
M | waukee, W). Exanple 2 15

I
1-{2-[4-(2-Brono- 6, 7-di met hoxy- 3, 4-di hy:’tfl’o napht hal en- 1-yl ) - phenoxy] - et hyl }
- pyn: olidine To a solution of 6 g (0.016 nol e) of

{2-[4-(6, 7-di met hoxy- 3, 4- di hydr onapht hal en- 1-yl) -

phenoxyl -et hyl }-pyrrolidne in 200 m _of under N2 at room tenperature
was added dropwi se a sol ution of 2. §g693%%—016 nol e) of N-bronosucci ni m dé
in 20 m of 20 DWF. 0AI BN (100 ng) was added and the reaction was stigred

for 1 hour, gden d| ut ed vvlth wat @ d extraq,t;gggrwth Et edcco The Bt OAc
| ayer was dri ed 2881 e eva it €Yl to—give Zeg of prod ch
s S0

was used w thgut~f f| cation i n fir&te St Bf.0; NivRofeac et oneMdh P

(1.73, m 4H), (2.55, m 4H), (2.80, m 4H), -(3. 48 s, 3H), 25 (3.80, s,
3H), (4.15, s, 3H), (6.24, s, 1 H), (6.84, s (7.00, d, 2H), \13,
d, 2H). Mass spe um (parent + 1): 4587 BxX: 5 Ie 3 30 1 o N
-(2-[4-(6,7-DF phenyl - 3, 4- di hydkQ- napht hal en- 1-yl) - phepoxy} - et hyl }

- pyrroJidineAmxtuP“\f 7 g (0.015 ) of 1-(2-]
(2- brono- 6, 7- dgl{ﬂ?]iﬂca(y-g ?—di hydr o- NBS / DMF
napht hal en- 1-. < y FPob G+ ofd, e e —5+-6-—g—-0PHiah

phenyl boronic acid, 620 ng (O. 0005 ofAIBBtrakis (tri

pal l adiumand 7.6 g 7 Cct ober 200B°WO 01777093 0 1* PCT¥A

(0.072 nole) of sodium carbonate in, 500 nl of EtOH was heated under

nitrogen for 10 hours. The Et/QL evapor ated. Water and Et@were added
O - )

and the Et QMG i paehp), H, / P4(OH), / EtOH _ i

phosphi ne)

EOn O
PhHCO HO O
MeO MeO I I
3-OMe, 7-Ph, THN-2-0l
Example 6

5  7-Hydroxy-6-methoxy-1-tetralone
A solution of 10 g (0.048 mole) of 6,7-dimethoxy-1-tetralone in 100 ml of HOAc and -
100 ml of 48% aqueous HBr was heate.d at 95°C for 7 hours. The reaction was
cooled to room temperature and poured into water and extracted with EtOAc. The
EtOAc layer was dried and evaporated to 12 g of crude product. Purification on 1200
10 - g of silica gel eluting with 10% Et,Q in CH.C!, géve 7.5 g of product. Mp 147-148°C
- (lterature mp 148-152°C, Joumal of Organic Chemistry, 33, 1968, p. 508).

NMR (CDCl5) ppm: (2.09, m, 2H), (2.58, m, 2H), (2,85, m, 2H), (3.90, s, 3H), {5.50,
bs, 1H), (6.64, s, 1H), (7.55, s, 1H).

- 15
Mass spectrum: (parent+1):193

Starting Material: 6,7-dimethoxy-1 -tétralone (Aldrich, Milwaukee, WI).



| ayer was separated, dried over Na2SO4 and evaporated to give 9 g of crude
product as an oil. The oil was purified on 600 g of silicaOgtbeeld4 ng
with CH2Cl 2/ MeCH 9/1 to q‘i)ve 3.6 g of product_ N cetone d6) ppm

(1.74, m whloisr40d3 60, Ds, , (2,71, m 2H), (2.85, 6H) pcTABD188427S
3H), (3.62, s, 3H), (4.10, t, 2H), (6.35 s, 1 H), (6.80-7.16, m 10H). 10
Mass Spectrum (parent + 1): 456. Exan‘p?r% 4

1-{2-[4- (6, 7- D nmet hoxy- 2- phenyl -1, 2, 3, 4t et r ahydr o- napht hal en- 1-yi ) - phenoxy]
- ethyl}-pyrrolidine 15 A solution of 3.6 g (0.0079 nol e) of

1-[2-(4-(6, Z-di e hoxy- 2- phenyl - 3, 4- di hydr o- :

napht hal en-é-%mg——;x €4henoxy] -ethyl }-pyrrolidine, 10 M of 2N HJ' 30 nl H20
and 100 m 78ehkyionyp6ansthogy-3,49disyefo-pRiaphtniienydnexi de on carbon was
shaken in a Parr s r 50C far, 15 hours under, a H2 at npsphere of 30
psi (206843”‘;5‘%&‘8%9q%g$@-‘$:}é§c!f‘ﬁ’qﬁh°f7\nﬂéd’?’fyr gethpy-d-teiiene 948 @032t and the
Et OH was evmple) af ishz@nforhitie MADHOYRS 02D mialks) @8 KICO A58 nbh8caiainaeas pH to 8.
act ed.mt%%%g and the EtOAc | ayer was dried and

The aqueous S, ext G |

evapo?afb'gd 'E%A?ﬁ"g‘? K?ée@lws"w‘tp A3, cQRled. RuisHinto pker @RdsiBRrdedis) ppm
51 ii) 65,( 2m634wi%n E(CAl %erﬂ(;%)Ac Was dridd 80e2r rglazsbé Idhcli eQ@po?&gd g% gite Ty o crﬁa% gS,SObs,
3H), 25 (3. 59?”5-%@35’"26‘!9"2‘3'}“ é‘;%ﬁa&& ,4-1%@3 Seprogc 2H§* whitg Spg, "@%“Hx
(6.53, d, 2H91°c(6.68, s,1 H, (7.10, m 3H). 34 Mass Spectrum

(parent+l): 458. 30 Exanple 5 6-Phenyl-5-[4-(2-pyrrolidin-1

yl - et hoxy) - phenyl ] -5, 6, 7, 8-t et rahydr o- napht hal en- 2, 3-di ol and a m xture of
3-met howy 7NIIRDCIS pbrik: DN, 1264), (diss; {l 24h,-(218706 ¥y, (3.90, s, 3H), (5.14, s

phenyl ]-5, 6,7, 8:jetr thalen 2-ol "and 3- met hoxy- 6- phenyl - 5- [ 4( 2-
pyrrolidi n?L'ZX/?G 'ﬁoﬁ%gfﬁ%ﬁ% ms,glg),' ?,;'ég-t%ﬁﬁghydr o- napht hal en-2-0ol 7
Cct ober 2004 WO 01/ 77093

Mass spectrum: (parent+1) : 283

15 Example 8
1 -{2-[4-(7-Benzyloxy—6-methoxy-3,4-dihydro-naphthalen-‘l -yl}-phenoxyl]-ethyl}-
pyrrolidine |
Using a procedure analogous to Example 1, from 5.13 g (0.0182 mole) of 7-
benzyloxy-6-methoxy-3,4-dihydro-2H-naphthalen-1-one, 13.63 mi of 1.6 M n-

20  butyllithium in hexane, and 5.16 g (0.019 mole) of 1-(2-(4-
bromophenoxy)ethyl)pyrrolidine was obtained 3.5 g of the title product.

NMR (CDCl3) ppm: (2.05, bs, 4H), (2.30, m, 2H}), (2.74, t, 2H), (3.10-3.40, m, 6H),
(3.90, s, 3H), (4.45, bs, 2H), (4.95, s, 2H), (6.90, t, 1H), (6.58, s, 1H),(6.74, s, 1H),
25 (6.80, d, 2H), (7.10, d, 2H), (7.25, m, 5H).

Mass Spectrum: (parent+1) : 456.

Example 9

30  1-{2-[4-(7-Benzyloxy-2-bromo-6-methoxy-3,4-dihydro-naphthaien-1-yl)-
phenoxy]-ethyl}-pyrro!idine |
Using a procedure analogous to Example 2, from 2.47 g (0.0054 mole) of 14{2-[4-(7-
benzytonyB-methoxy-3,4-dihyd ro-naphthalen-1-yl}-phenoxyl-ethyl}-pyrrolidine, 965



PCT/ 1 BO1/ 00427. -33 A solution of 2 g (0.0044 nol es) of

1-{2-[4- (6, 7-di net hoxy- 2- phenyl -1, 2, 3, 4- 7 October 2004
t et r ahydr o- napht hal en- l) - phenoxy) ethyl}-pyrrolgs ne, 80 m of HOAc and
80 ml of |IPeAasssous was heated at 90C under for 2 Beyhieobes

reaction was then cooled to OCin an ice bath. 30% aqueous NHAOH was added
to adjust the pHto 5 10. The aqueous W extracted with Et OAc: and the
conbi ned Et CAc | ayers were dried and evaporated to give 1.6 g of crude
products. This material was purified on 120 g silica gel eluting with

CH2Cl 2/ MeOH_9 he t he 9011 and finall 85115 to give 520 ny of
a mxture of9 3@#\9;[5?1 %gﬁ ’["910 AIEH P SGimilgf ﬁMf as obtained 2.37 g
et hoxy) - phesftht tile ﬁroau&, t et rahydr o- napht hal en- 2-ol and

3-met ho) y- 6- phenyl - 5-[4-(2 10
pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-napht hal en-2-0l. NW

(acet one dSNWmD(CIJ)@h (ﬂsoldslnaélz@ds ﬂIH) J(ﬂha t(sl4ﬁ}3{3 '@6 Lﬁh‘? (3. é@(tZO m

%E)D (6 4, 2#(@@@ .2@@0 sdu-é 4,18, d,

165(% 178, (630, q% ((7<op Se2Hli(7 :@ . (7. 15,

m 3H), (8.88) bs, 1 . 15 Mass Spectrum (parent + 1): 444. and then 180
ng of 6- phenyl 5- [4 (2 pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8- tetra
hydr o- napht hal ene-2, 3-d iol. 20 NVR (acetbne d6): (1.65 m 4H), (2.20, m

1H, (2 50Ma§$séﬁtﬁrun(3p§@nt+l’0 g4, (2.95, m 1 H), (3.50, d, 1 H, (3.95,
t, 2H, (4.05 d, 1 H), (6.33, m 2H), (6.60, d, 2H), (6.66; s, 1H),

(6.84, d, 2H, (7 10, m 3H), (7.55, s, 2H). 25 Mass Spectrum (parent+'1):
430 mami ngxgrapletio( mp) -132-134C. 7 COctober 2004 WO 01/77093 -34 Schene 2

MeO MeO 1-{2-[4-(7-Benzyloxy-6-methoxy-2-phenyl-3,4-dihydro-naphthalen-1 -yl)-
phenoxyl-ethyl}-pyrrolidine )
Using a procedure analogous to Example 3, from 2.37 g (0.0044mole) of 1-{2-[4-(7-
benzyloxy-2-bromo-6-methoxy-3,4-dihydro-naphthalen-1-yl}-phenoxy}-ethyl}-
15 pyrrolidine, 1.35 g (0.011 mole) of phenylboronic acid, 153 mg (0.13 mmole) of
tetrakis (triphenylphosphine)palladium and 1.88 g (0.017 mole) of Na,CO5 in 50 mi of
EtOH, was obtained 1.38 g of the title product.

NMR (CDCl;) ppm: (1.83, bs, 4H), (2.70,'m, 6H), (2.86, m, 2H), (2.96, m, 2H), (3.90,
20 s, 3H), (4.14,t, 2H), (6.37, s, 1H), (6.65-7.30, m, 15H).

Mass spectrum : (parent+1) ; 532.

Example 11
25  3-Methoxy-7-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyi]-5,6,7,8-tetrahydro-
naphthaien-2-ol ’ |
‘A mixture of 1.38g (0.0026 mole) of 1-{2-{4-(7-Benzyloxy-6-methoxy-2-phenyl-3,4-
dihydro—naphmalen-1-yl)—phenoxy}-ethyl}-pyrrolidine, 1.46 g of palladium hydroxide
on carbon, 4 ml of 2N HCI, 15 mi of H;O and 100 ml of EtOH was shaken in a Parr
30  shakerat 50° C for 36 hrs under a H, atmosphere of 30 psi. The reaction was filtered
| fo remove catalyst and the EtOH was evaporated. 1N NaOH was added to adjust the
ph to 8 and the aqueous‘was extracted with EtOAc. The EtOAc layer was dried and
evaporated to give 640 mg of the titie product.



HBr / HOAc PhB(OH), / Pd(Ph3P)4 EtOH f, m PhCHZBr K2C03 / acetone Meo-
Meo PCT/1B01/00427 3-OVe, 7 -Pk THN-2-o0l Exanple 6 5 7-Hydf &%ipber 28ddoxy- 1
tetral one A solution of 1 (0.048 nole) of 6,7-di oxy-1-tetral one in

100 m of wohermes 100 f 48% aqueous HBr was heX@¥d atpSHigolMbazf
hours. The reaction was cooled to roomtenperature and poured into water
and extracted with Et QAc. The EtQAc I%er was dried and evaporated to 12 g
of crude product. Purification on 1200 10 g of silica gel eluting with 10%
Et20 in CHZC1 2 gave 7.5 g of product. M 147 148C (literature np 148-152C,

o ral o RTEHE IS o, 1, 80 n Seanfl i (ERELGTI AT, (O

bish 5. Db e, sivoatabemmanmelamynen Aty S
erl al one ri C waukKkee
235 7 Oct 3%@? ggmgé}é’/lsﬁ'ifd E§'§a\ le 7

7- Benzyl oxy- 6- nmet hoxy- 3, 4-di hydro 2H napht hal en-1 -one
S  Mass Spectrum: (parent +1) : 444

The 2-OMe, 1-OH metabolite and the 3-OH, 2-OMe metabolite may be synthesized
using the procedures outiined in Schemes 4 and 5.

10 The 3-methoxy-6-phenyl tetrahydro-naphthalen-2-ol metabolite may be synthesized
using the procedure outlined in Scheme 5.

‘Scheme 3

N Br N Q
0/\/ 0~ N .

. -Buli/E,0 NBS/ DMF O
MeO . AIBN Br
MeO
: Me

H-;/ PA(OH), /EtOH

PhB(OH), / Pd(Ph,P),
EtOH

. 6. &
o~ oA

OH OMe .
2-OMe, 6Ph, THN-1-0] 1-OMe, 6Ph, THN-2-0]

MeO

15



A mxture of 4.5 g (0.0233 nole) of 7-hydroxy-6-nethoxy-1-tetral one,, 5. 4g
(0.032 nole) of benzyl bronmide and 1 Qy (0.072 nole) of KoEe®bER2ABHO m of
acetone was 5 heated t flux overnight The react} as ‘cool ed, poured

i nto wat er vmmeoll/zeeY act e® with Et OAc. The Et OAc wa®ri ed overtAdaz/od; and
evaporated to give 7g of crude product,, Crystallization with Et20 gave
4.13 g of product as a white solid, np ?10- 111C. 10 NWR (CDCI 3) ppm

(2.09, m 2H), (2.55, t, 2H, (2.87, t, 2H), (3.90, s, 3H), (5.14, s, 2H),
(6.65, s,1 H, (7.25-7.45, m 5H), (7.58, s, 1 H). Mass spectrum

(parent +1) ExAfdey2 Exanple 8 1-{2-[4-(7-Benzyl oxy-6-met hoxy-3, 4-di hydro

- napht hal en-T- %_ phenoxyt]-ethyl)- pyrrolidine Using a procedure anal ogous
to Exanpl e 1‘:[2'¥14d|5365'?'1'!§t 063.45Biydroinaphtifalgn-1-yl)-phenoxy]-ethyl}-

benzyl oxy- 6pypbkding- 3. 4- di hydr o- 2H napht hal en-1-one, 13.63 nl of 1.6 Mn-
20 butyl li tﬁl_um In.hexane, and 5.16 g (0.019 nole) of 1-(2-(4

br onophenox/§iag ARrgesfeAnalfiopes tedexapipel rfoun 30 (0.088 mdie) dfisé-dimptrasyct . NVR

CDCl 3 - , 2 : A4t 2H), . 10- 3. 40,
)3 b0 areidly 338 it epdreodintin Aiflxald abdiaia e 1) > (G o
s, 1 H), (6. amoghengylethylpyrialidige thete wasipbtajriedids gabf th2Hitle prddis, m 5H) .-
Mass Spectrum (parent+1) : 456. Exanple 9 30

1-(2-[4-(7- Benzell oxy- 2- br ono- 6- net hoxy- 3, 4- di hydr o- napht hal en-9 yl) -
phenoxyJ- et NWMRHGRGY) epmel(1:RD, bisi 4+, R.35 ot &b (8.87na by dR S0t bs, By pl1e, 2, from

2.47 g (0. fargd -k Ro[ =il -
benzyl oxy- g&?re? E’SQQBBQZ?H ?il(l{%égrsog&l p(ﬁtzﬁa?sér‘?'?(\i)r%o fﬁ 1&”0@3‘/@'& W?}@B?fr rolidin
e, 965 MO oA/1TH0ES0, d38N7(7AR dbdi) 2004 PCT/ | BO1/ 04427 g (0. 0054 nol e) of
NBS and 90 ng of AIBN in 50 mi of DWF, was obtained 2.37 g

Mass spectrum: (parent+1) : 379.8

Starting material _
15 - 5,6—dimeth0xy—1-tetralohe; ref: Organic Process Research & Development, 1999, 3,
71-72.

Example 13
1-{2-[4-(2-Bromo-5,6-dimethoxy-3,4-dihydro-naphthalen-1 -yl}-phenoxyl-ethyl}-
20 pyrrolidne
Using a procedure analogous to Example 2, from 5.33 g (0.14 mole) of 1-{2-[4-(5,6-
dimethoxy-3,4-dihydro-naphthalen-1-yl)-phenoxyl-ethyl}-pyrrolidine, 2.5 g (0.014
- mole) of NBS and 230mg of AIBN in 50 ml of DMF, there was obtained 6.25 g of the

title product.
25
NMR (CDCl5) ppm: (1.96, bs, 4H), (2.90, m, 6H), (3.05, t, 2H), (3.15, t, 2H), {3.80, s,
6H), (4.30, t, 2H), (6.35, d, 1H), (6.53, d, 1H), (6.95, d, 2H), (7.10, d, 2H)
Mass spectrum: {parent+1) : 458
30

Example 14
1 -{2-[4-(5,6-Dimethoxy-2-phenyi-3,4-dihydro-naphthalen-1 -yl)-phenoxy]-ethyl}-
pyrroiidine



of the title product. NVWR (CDClI3) ppm (1.90, bs, 4H), (2.69, s, I-&ao

(2.88, bs, 4H), (3.10, t, 2H), (3 83, t, 5 2H), (4.83, sTQq)obe(%O

H), (6.65, s, 1 H, (6. 90,1 (7.00, d, 2H), (7.., rn, -5H) Mass
10 Exa

1-{2-[4- (7 nzyPoxy 6- met hoxy- 2- phenyl - 3, 4- di hydr o- napht ha CTm%PWW?

henoxy] -ethyl }-pyrrol id ine Using a pﬁbcedure anal ogous to Exanple 3, from
2.37 g (0.0044nvle) of 1-(2-[4-(7- _

benzyl oxy- 2- br ono- 6- net hoxy- 3, 4- di hydr o- napht hal en-1 -yl )-phenoxy] -et hyl)
15 pyrrolidine, 1.35 g (0.011 nole) of phenyl boronic acid;, 153 ng (0.13

mol e) of Usisgranpeedure angiasays shiosmmile 3) frern 625 9106436 moleBofgl-{284627 ol e)

?wg)@ﬁpbfmﬁﬂs ﬁiduﬁétho@ﬁ'uh 7:8%}%%5%%%—%@3@%& eﬁq{hgpén‘r&@e"%%:%“

(3.90, (%Oé‘*svﬂple (szphfnylbftromeﬁyrd ¢62rag (0.41 minalg) tet(kisgBiphegypherpingb H) . Mass

spectr um it
3- Met hoxy él%&ﬁ% @%789 apyrrol [ glﬂﬁ;(%oé 2g?rq“g>?§lft%}?]\e~ﬁ§faftaéneg 673

t et r ahy®ir oﬂfﬁaﬁmﬁ@ﬂ@ﬁ? 2-0l A mixture of 1.38g (0.0026 nole) of

1-{2-[4- (7-Benzyl oxy- 6- net hoxy- 2- phenyl - 3, 4-

di hydr o- napht hal en- 1-yl ) - phenoxy] -ethyl }-pyrrolidine, 1.46 g of palladi um
hydr oxi de ! @?@dr@”ﬂ(h& 5. 410, (55, bebaht], (DT3,R2b)af2001 6@H (30, Et OH was

shaken i n 2738 b3 0 eANIES, 133\, £3, /0P G6.80 Uﬂl@%rﬁ 82! fgper @ of 30

psi. The reaction was ere to rénove catadl and 't
evapor at ed2H: (RORIOPHIas added to adj ust the ph to 8 and the aqueous was
extracjygd with EtOAc. The EtOAc | ayer was dried and evaporated to give 640
ng of the title product. 7 Cctober 2004 WD 01177093 PCT/1B01/00427 -37
NVR (DO 3MagpSpeqrungparent+1) :486. (1. 95, bs, 4H), (2.10, m 1 H),
(2.85- 3. 20, m 7H), (3.30, d, 1H), (3.88, s, 3H), (4.14, t, 2H), (6.30, d,
2H), (6.43_ s, H}s (6.50, d, 2H),

Ex ample 1

_ 1-{2-[4-(5,6-Dimethoxy-2-phenyl-1,2,3,4-tetrahydro-naphthalen-1-yl)-phenoxy]-

15 ethyl}-pyrrotidine
Using a procedure analogous to Example 4, from 6.3 g (0.0138 mole) of 1-{2-[4-(5,6-
dimethoxy-2-phenyl-3,4-dihydro-naphtiane-1-yl)-phenoxyl-ethyl}-pyrrolidine, 7.7 g
(0.055 mole) of palladium hydroxide on carbon, 5 mt of 2NHCl and 10 m! of HO in
100 mi of EtOH, there was obtained 5.06 g of the title product.

20
NMR (acetone dg) ppm: (1.95, bs, 4H), (2.70, m, 1H), (2.85, bs, 4H), (2.95, m, 1H),
(3.20, bs, 2H), (3.38, bs, 2H), (3.78, s, 3H), (3.82, s, 3H), (4.40, bs, 2H), (6.43, d, 1H),
(6.74, d, 1H), (6.85-7.15, m, 7H) |

25  Mass Spectrum : (parent+1) :458

Example 16
6-Phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-5,6,7,8-tetrahydro-naphthalen-
1,2-diol and a mixture of 2-methoxy-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-

30 phenyl]-5,G,7,8-tetrahydr6-naphthallen-1 -ol and 1-methoxy-6-phenyl-5-{4-(2-
pyrrolidin-1-yl-ethoxy-phenyl}-5,6,7,8-tetrahydro-naphthalen-2-o}
Using a procedure analogous to Example 5, from 2.3g (0.005 mole) of 1-{2-[4-(5,6-
dirmmethoxy-2-phenyl-1,2,3 4-tetrahydro-naphthalen-1-yl)-phenoxyl-ethyi}-pyrrolidine,
80 ml of HOAc and 80 ml of 48% aqueous HBr, was obtained 650 mg of a mixture of



(6.68, s, 1 H, (6.80, m 2H), (7.18, m 3H) 5 Mass Spectrum qipgarent +1)
444 The 2-OMWe, 1-OH netabolite and the 3-OH, 2-OVe net abol 7 Pstovay2004
synt hesi zed wusing the ocedures outlined in Sch 4 and 5. 10 The

3- met hoxy- t et ydr o- napht hal en-2-ol neta ite ma si zed
using the ‘3’ J@egﬁ:’e outlined in Scheme 5. Schenme 3 Meo Owe m@f

and Meo OH 2-Owe, 6Ph, THN-1-01 Owve +-48O W HBr / HOAc W 1-QOWe, 6Ph,
THN-2-0l 15 WD 01/77093 -38 7 Cctober 2004 PCT/1BO /00427 Exanple 12

2-methoxyl-6-phenyl-5-[4-(2-pyrrolidin-1-yi-ehtoxy)-phenyi}-5,6,7,8-tetrahydro-
naphthalen-1-0f and 1-methoxy-6-phenyl-5-{4-(2-pyrroldin-1-yl-ethoxy)-phenyl]-
5,6,7,8-tetrahydro-naphthalen-2-ol.

5  NMR (CDCls) ppm: (1.88, bs, 6H), (2.10, m, 1H), (2.84, bs, 4H), (3.00, bs, 2H), (3.25,
dt, 1H), (3.35, d, 2H), (3.85, s, 3H), (4.10, bs, 2H) (4.25, d, 1H), (6.25-6.88, m, 8H),
(7.15, m, 3H)

Mass Spectrum: (parent+1) : 444
10
and 140 mg of 6-phenyl-5-{4-(2-pyrrolidin-1-yl-ethoxy)-phenylj-5,6,7,8-tetrahydro-
naphthalen-1,2-diol
Mass spectrum: (parent+1) : 430

15 . Scheme 4

HBr/HOAc PhCH,Br
—-—-—————-—-—D— -
K5CO; / acetone MeQ
OCH,Ph

v Y,
C

————————————

NBS /DMF
Buli/ Etzo Q AIBN

Br
MeO
OCH.Ph OCH,Ph

D
Y g

EtOH

2-OMe, 6Ph, THN-1-0l



1-{2-[-4-(5, 6-D i met hoxy- 3, 4-di hydro-nap hthal en-1-yl)-phe noxy]-ethyt}-
pyrrolidine Using a procedure anal ogous to Exanple 1, fron{ @@f@e(?ﬁ@%S
nol e) of 5, 6-di nethoxy- 1 tralone, 33.4 m of 1.6M utyllithiumin
hexane, and 13.5 of 1-( 4- bronophenoxy) et hyl ) pyr I di ne_t here was
obt ai ned 6.“30&'”3f'§’t he title product. NVR (CDCl 3) ppm (1. 90,PC5"§1,B°H%4,27
(2.31, m 2H), (2.87, t, 2H), (2.90, bs#1-4H), (3.10, bs, 2H, (3.78, s,
3H), (3.82, s, 3H), (4.28, bs, 2H), (5.90, s, | H, (6.63, d, 1 H, (6.70,
10d, 1 H, (6.90, d, 2H), (7.22, d, 2H) Mass spectrum (parent+l) : 379.8
Starting material 15 5,6-dinmethoxy-|-tetralone; ref: Organic Process
Resear ch &Dé&xaplefgnt, 1999, 3, 71-72 Exanple 13

1-{2-[4-(2- 55!?&@8&3('@’%‘“8&3@%"%8&3(1' hydr o- napht hal en- 1-yl ) - phenoxy] - et hyl }
e u

- 20 pyrroli ng a p nal ogous to Exanple 2, from5.33 g (0.14
nol e) of 1-{Using grocdiure analogous fo Example 6 from 10 g {0.048 mole) of 5,6-dimethoxy-

di met hoxy- 3,4-4I I t = - xyl-ethyl }-pyrr.olidin 2.5¢g
(0014 yol 41ebyoH200 ARBHORL Bl ol o AR oo fr Rk inbRed 1 o7 ne
6.25 g o% t ke produttempri68i@:t. 25 NVR (CDC13) ppm (1.96, bs, 4H), (2.90, m
6H), (3.05, t, 2H), (3.15, t, 2H), (3.80, s, 6H), (4.30, t, 2H), (6.35, d,
1 H, (6.53, d, 1 H, (6.95 d, 2H), (7.10, d, 2H) Mass spectrum .
(parent.+1) NMREBOLEmMER.69,1M, 2H), (2.67, t, 2H),(2.90, t, 2H), (3.92, S, 3H), (5.70, bs,
1-{2-[4- (5, g h i 2=Rhe : 3, 4- di hydr o- napht hal en-1-y1l) - phenoxy] - et hy
13- pyrroli JHR B0 AT RSB ) DY 06 6 ReT!  BoL) 0oazr - 50 L, ng a
procedur e aMdse§peasiruny: (Baranipt19:183 from 6. 25 g (0.0136 nole) of 1-{2-[4-(2-

10  Starting material
5,6-dimethoxy-1-tetraione; ref: Organic Process Research and Development, 1999,
3, 71-72.

Example 18

15 5-Benzyloxy-6-methoxy-3,4-dihydro-2H-naphthalen-1-one
Using a procedure analogous to Example 7 from 4.5 g (0.024 mole) of 5-hydroxy-6-
methoxy-1-tetraione, 5.4 g {0.031 mole) of benzyl bromide and 10 g (0.072 mole of
KzCO3 in 100 ml of écetone), the title product was obtained (5.13 g) as a white solid
by crystallization with ether, mp. 90°C. .

20
NMR (CDCls) ppm: (2.10, m, 2H), (2.55, t, 2H), (2.88, t, 2H), (3.88, s, 3H), (5.11, s,
2H), (6.63, s, 1H), (7.20-7.45, m, 5H), (7.60, s, 1H)

Mass Spectrum: (parent +1): 283.
25
Example 19
1-{2-[4-(5-Benzyloxy-6-methoxy-3,4-dihydro-naphthalen-1-yi)-phenoxyl}-ethyi}-
pyrrolidine : .
‘Using a procedure analogous to Example 1, from 10 g (0.3555 mole) of 5-benzyloxy-
30 | 6-methoxy-3,4-dihydro-2H-naphthalen-1-one, 9.88 g (0.366 mole) of 1-(2-(4-
bromophenoxy)ethyl)pyrrolidine and 13.63 m! of 1.6M n-butyilithium in hexane was
obtained 4.3 g of the title product. '



br ono- 5, 6- di met hoxy- 3, 4- di hydr o- napht hal en- 1-yl ) - phenoxy] - et ggrrol idin
e, 4.16 g (0.034 nole) of phenylboronic acid, 472ng (0. 41791%1%5 Qk r aki s
(triphenyl phospine) p adiumand 5.78 g (0.054 ) of NaZCCB in 200 m

of EtOH was_obtained 69 g 5 of the title. product. IE)[P ﬂ§71 80,
bs, 4H), (OBBT¥Y 4nz, (2.73, t, 2H), (2.90, t, 2H), (3 o CTABO1/09

(3.83, s, 6H), (4.08, t, 2H), (6.53, dgo2l H), (6.60, d, 1 H) (6 74, d,

2H), (6.95, d, 2H), (7.05 m 5H). 10 Mass Spectrum (parent+l) : 456.
Exampl e 15 1-{2-[4-(5, 6-D net hoxy-2-phenyl -1, 2, 3, 4-t et rahydr o- napht hal en- 1
-yl )-phenoxy]- 15 ethyl}-pyrrolidine Using a procedure anal ogous to Exanple
4, from 6. NMR (COCLBGEpmD OP, tex, 48),{(2:204m( BHR|(2.78, t, 2H), (2.90, bs, 2Hi (3.10,

o e orY: BeB sl A L ASEIAER s e de B e il 16

m of H20 iH), 6B30d@H){7.23, @-2H), (e2®788smBHRI ned 5. 06 g of the title
product. 20 NMR (acetone d6) ppm (1.95, bs, 4H), (2.70, m 1H), (2.85, bs,
4H), (2.95, m 1H), (3.20, bs, 2H), (3.38, bs, 2H, (3 78, s, 3H), (3.82,
s, 3H),5(4E48mpls20 2H), (6.43, d, 1H), (6.74, d, 1 , (6.85-7.15, m 7H)

25 VoS> Spaabinkl et Sl kg OB HEK #Hﬁﬁpﬁgﬁﬁﬁaieny Foi “and a

homyl | -5, g &y Ll gy or hawet hal n | o o L hgtxhox.y) henyl -5- 4- (2-
Dyrroit i e BprBhedl Sfdarans e Egargplp 2. §°mef35r(§85§'5mﬁi e o Lsi ng
S pro;:}edurbermyﬁxp@enembmy-ﬂailwbmﬁﬁapmmmm-ﬁv tﬁ?!}-ﬂ)rrcm&m% {3?] [|4 (5, 6-
o1 i i~ B0 Holehefpes st 356 3 38#‘%55@)53&&@&?5%%3@5@658” Gotso by

of a m xt uokthetitle gro@attober 2004

NMR (CDCls) pprn: (1.95, bs, 4H), (2.75, t, 2H), (2.90, t, 2H), (3.00, bs, 4H), (3.10, bs,
2H), (3.80, s, 3H), (4.33, s, 2H), 6.35, d, 1H), (6.57, d, 1H), (6.93, d, 2H), (7.15-7.30,
15 m,5H)

Mass Specirum: (parent+1); 536

Example 21

20 1-{2-]4-(5-Benzyloxy-6-methoxy-2-phenyl-3,4-dihydro-naphthalen-1-yl)-
phenoxyl-ethyl}-pyrrolidine
Using a procedure analogous to Example 3, from 4.0 g {0.0075 mole) of 1-{2-{4-(5-
benzyloxy-2-bromo-6-methoxy-3,4-dihydro-naphthalen-1 -yl)}-phenoxyj-ethyl}-
pymrolidine, 2.28 g (0.186 mole) of phenylboronic acid, 259 mg (0.224 mmole) of

25 fefrakis(triphenylphospine) palladium, 3.7 g (0.03 mole) of Na,COjz in 150 ml of EtOH
the was obtained 3.2 g of the title product.

NMR (CDCI;) ppm: (1.84, bs, 4H), 2.83, m, 2H), (2.74, m, 4H), (2.95, m, 4H), (3.84, s,
3H), (4.10, t, 2H), (5.03, s, 2H), (6.55, d, 1H), (6.65, d, 1H), (6 75, d, 2H), (6.90-7.50,
30  m, 12H).

Mass Spectrum : (parent+1): 532



WO 01/ 77093 PCTI I BA /00427 -40
2- met hoxyl - 6- phenyl - 5-[ 4- (2- pyrrolidin-1-vyi-ehtoxy)-phenyl T Ostabe72@04 et r ahy
dro- napht hal en-1-01 and

1- met hoxy+boRirerays - 544- ( rroidin- I-y| et hoxy) - phe,]- PCT/IB01/00427
5,6, 7, 8-tetrahydro-napht hal en-2-o0l. (CDCI 3) ppm (1.88, bs, 6H),

(2.10, m 1H), (2.84, bs, 4H, (3.00, "5 (3.25, dt, 1H; (3 35, d,
2H), (3.85, s, 3H), (4.10, bs, 2H), (4. 25 d 1H) (6. 25- 6. 88, m 8H)
(7.15, m- 3H) Mass Spectrum (parent+1) : 444 10 and 140 ng of ,

6- phenyl - 55 él- |2 rrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-

napht hal en==2= Mass spectrum (parent+l) : 430 15 . Schene 4 W a MO

OCH2Ph HBr 2t MetBaxy-Bhitidnipl-5§4-(0RyTolidiatleyl etk piheni)-5,6(CsRétnalydibe, 6Ph,
THN- 1- ol %ﬁ% _?)94 WO 01/77093 PCT/1B01/ 00427 -41 Exanple 17

5- Hydr oxy- & -tetral one Using a procedure anal ogous to Exanple 6
from1l0 g (L&n{gl‘eﬂpmnédﬁre ahaldgdhs db Brdrhpleyi-1, from 3.2 g (0.007mole) of 1-{2-[4-(5-

5  benzyloxy-6-methoxy-2-phenyl-3,4-dihydronaphthalen-1-yl}-phenoxy}-ethyl)-
pyrrolidine, 3.4g of palladium hydroxide on carbon, 10 mi of 2NHCI, 30 m! of H,O and
100 m! of EtOH, there was obtained 2.2 g of product.

. Mass Spectrum: (parent +1) : 444.
.1-0 ' '
The 1-methoxy—6-phenyi-tetrahydro-naphthalen-2-ol metabolite can be synthesized
as shown in Scheme 6.

Scheme 5
o}

1 1 HO
MEQDﬁ 48% HBr ' Hojr\:ﬁi PhCH,Br - Dé
MeO HO , " LiyCO3/ DMF /1t PhH,CO

reflux
O
Mel MeO. o~ N .
—_— [ . Buli/EnO Q
K4CO; / acetone PhH,CO -

40°C
0/\/'0 o’\/'\E>
O NBS / DMF O
—_—r———
MeO AIBN MeO O ‘ Br
PhH,CO ‘ i PRHZCO '
D
EiOH
MeO
PhH,CO

3-OMe, 6-Ph, THN-2-ol
15



1-tetral one, 100 M of HOAc and 100 ml of 48% aqueous HBr was obtained 7 g
of the 5 title product, np 163C. NVR (CDCl 3) ppm (2.09, #Pckier20®t 67, t,
2H): (2.90, t, 2H), (3. S, 3H), (5.70, bs, 1 H) 6.80, d, 1 H), (7.68,
d,1 H. Magsobpmeirum arent +1):193 10 Starti mat er i alpCT/IB01/00427

5, 6-di net hoxy-|-tetral one; ref: O ganic Process Research and Devel opnent,
1999, 3,71-72. Exanple 18 .15 - 4 :

5- Benzyl oxy- 6- net hoxy- 3, 4- di hydr o- 2H napht hal en-1 -one Using a procedure
anal ogous to Exanple 7 from4.5 g (0.024 rml e) of 5-hydroxy-6-

met hoxy-I-tetra lone, 5.4 g (0.031 Ie benzyl brom de and 10 g (0.072
nole of K2CO3 in 100 m of" acetone) itle product was obtained (5.13
g) as a white solld0 by crystalllzatlon vgth ether, np. 90C. 20 NMR ¢ CDCl 3)

ppm (2.10, m 2 2.5 2H), (2.8 Pk 131(3 88, s, 3H), , S,
2H), (6.63, s, 7.3%@‘#!3&5, m @0 Mass Sp
(parent +1):m s ampp,e 19 HO Li3C03/DMF/n PRHCO

1- (2-[4-(5-Benzybmgy- 6- met hoxy- 3, 4- di Rydr o- napht hal en-1 yl) - OH
phenoxy]-ethyl }- pyrrolidine Using a procedure anal ogous to Exarrpl e 1, from

10 g (0.3555 nole) of 5-benzyl oxy- 30
6- met hoxy- 3, 4- di hydr o- 2H- napht hal en- 1- orje, 9. 88 'ij& nole) of 1-(2-(4-
brom)phenoxy) etdgl ) pyrrolidine and of 1.6M n-but y&t hiumin

hexane was bt-gi-red—4—3»g oduct . BZJ_QE.,QbeI‘ 04 0 WO
01/ 77093 PCT/lé@EP@)’O?&??ﬂe 42 NI\/EZQ?%CI . ppm (1. .20, m 2H),
(2.78, t, 2H), (24®@gebs, 2H), (3. 10,

T ——— - o s+ 0/\\/@ O/\/D
O NBS / DMF O

e et Y

e - "
(L
OMe : OMe
G/\/£:> G/\/J:>
EtOH O

I

HO

OMe ‘ OMe

1-OMe, 6Ph, THN-2-0l



bs, 1 H), (3.84, s, 3H, (4.26, t, 2H), (4.98, s, 2H), (5.86, t, 1 :
(6.65, d, 1 H, (6.74, d, H), (6.88, d, 2H), (7.25, d, 2%6,()0{0?’?2%90?50,
rn, 5H) 5 Exanple 20 1-(2-[4-(5-Benzyl oxy

2- br ono- 6- met hoxy- 3, 4- di hydr o- napht hai en- 1-yl ) phenoxy] -ethyl }-pyrrolidine
Usi ng a procedure anal ogous to Exanple 2, from4.3 g (0.0094 nole) of
1-{2-[4-(5-

benzyl oxy- 6- net hoxy- 3, 4- di hydr o- napht hal gn- 1-yl ) - phenoxyl ] -et hyl } - pyrrol i di
ne, 1.68 10 g (.0094 nole) of NBS and 156 ng of AIBN in 50 m of DWF, there
was obtained 4,q of the title productgiapyR (CDCl 3) ppm (1.95, bs, 4H),
(2.75, t, 2H), (2.90, t, 2H), (3.00, bs, 4H), (3.10, bs, 2H), (3.80, s,
3H), (4.33, s, 2H), (6.35, d, 1 H, (6.57, d, 1 H, (6.93, d, 2H,
(7.15-7.30, 15 m 5H) Mass Spectrum (parent+1l): 536 Exanple 21 20

1-{2-[ 4- (5gBenzyl oxy- 6- met hoxy 2-phenyl -3, 4-di hydr o- napht hai en-1-yl ) -
phenoxy] -ethyl }-pyrrolidi ne Usi ng a procedure anal ogous to Exanple 3, from
4.0 g (0.00751nol ef metabelite of (F)Ais-G:phenyl-5-[4-(2-pyrrolidin-1-yi-ethoxy)-phenyl]-

benzyl oxy- 2- bg@ie-&itr Naphth i ORI BRlfdlin boddidis noxy] - et hyl ) -
pyrrolidine, 2. 28 g (%_ 186 m|a£e;’g§1?agﬁgﬁy| bor g%igg&gkf’%%'gﬁﬂggﬁng (0.224

mrnol e) of 25 tetrakis(triphenyl phospine) palladium 3.7 g (0.03 nole) of
Na2C3B in 150 m of oft OH p.was obtained 3.2 g of .the title product. NWR
(CDCI 3) ppm : 2083, m 2H), (2.74, m 4H), (2.95, m 4H),
(3.84, s, 3H), / 5. 03, s, 2H), (6.55, d, 1 H, (6.65 d, 1
H, (6.75, d, 2H); m 12H). Mass Spectrum: (parent+1): 532
7 Cct ober. 2004 WO PCI/ 1 B01/ 00427 -43 Exanple 22 ‘ '
2- Met hoxy- 6- phenyl
hydr o- napht hal en-1

and stereoisomers, tautomers, regio and configurational isomers thereof; and
10 phammaceutically acceptable salts thereof.

2. A use of an effective amount of a metabolite of (-)-cis-6-phenyl-5-{4-(2-

pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7, 8-tetrahydro-naphthalene-2-ol corresponding to
formula I:



Usi ng a procedure anal ogous to Exanple 11, from 3.2 g (0.007npi e) _of
1-{2-[4-(5- 5 benzyl o) cy- 6- et hoxy 900t0b322004

2- phenyl - 3, 4- di hydr onapht hal en- 1-yl } phenoxy] -et hyl )- pyrrolidi ne, 3.4g of
pal I adi um hydroxi de on carbon, 10 m of_gNHCI, 30 ml of H2O0 and 100 ml of
Et OH, there was obtained 2.2 g of product. Mass Spectrum (parent +1)

444. 10 The 1-net hoxy- - 6- phenﬁ%ﬁ etra dro napht hal en-2-ol netabolite can
be synthesized as shown in ~=Schene 5 Me[ 48% HBr reflux HO

K-) 0031 acetone PhH2CO p4e-fic PhCH2ipr 3/ DW / rt PhH2CO BuLi / Et, O
NBS/ DVF Al BN 3- OMe, 6- Ph, WO 031 77093 MeO' reflux W Mel K2C03
| acetone 40 degrees PhB( Pd(Ph1P)4 Bt OH F(BHZCOV‘é

5

: |
N I [
wherein R, is selected from ( 7 , N N ORs OF
10 ; : ; : ; ;

NH(CH_)sCORs;

Rs is selected from H, or CHg;

Re, Rs, Ry and R; are the same or different and are selected from H and ORs; and
15 Rsis selected from -OH, or -NHCH,COOH,

provided that:

(@)  ifRyis, \_or-NH(CHz):COOH and
20

(b) R is OH or OCH; and Rzand R; are H, or if R, is as defined in (a) above and

{c) Rz and R; are H and Rgis OH or OCH;,

30
then R, is not H;

or an optfical, stereo, regio or configurational isomer or geometric isomer thereof or

a tautomer, or a pharmaceutically acceptable salt thereof for the manufacture ofa
35- medicament for treating osteoporosis, breast cancer, hyperlipidemia,

atherosclerosis, Alzheimer's disease, cataracts, loss of libido, male sexual



W -44 Schenme. 6 OH W PhCH2Br Li,C /D03 MF Irt NBS | DWVF AIBN 7 Cctober
2004 PCT/1BO /00427 OH Me H, / Pd(OH)2 /| EtOH W 1-Owe, 6PstobprRPPL o] 7
Oct ober 2004 -45 Clainms: 5 1. A netabolite of

(- ) ci s- 6- phenyl -5-[4-(2-pyrrolidin-1-yizethoxy)-phenyl]-

5,6, 7, 8-tetrahydro-napht hal ene-2-0l selected fromthe group consisting of
HO OH and st Syelynetioneson eanpep pkingvrinkiss) aHtaimunnadisepseoalPeRria, aca®ner s

thereof; and Lgrddlacom&ediidaes)] éa\faré@t@ema@éaé§ eﬁa&ﬁmétnbéi@rf@&fae s?exué’f use of an
effective anount. of a metabolite of -)-ci s-6-

pyrrolidi n- 1- $ysfeptiory hynsralysania.mbgst ,Qbﬁ%&sw&wpmpaéwmﬁqﬁ%ﬁremr@nétrua!
corr espondi ng shRdrome! lekfti¢ caréinGraCB&tigref@étatic hyperplasia, pulmonary

5 hypertension, reperfusion damage, rheumatoid arthritis, osteoarthritis, seborrhea,
senile gynecomastia, testosterone deficiency, Turner's syndrome, uterine fibrosis,
atrophic vaginitis, incontinence, uterine cancer, hirsutism, bulimia, anorexia,
hypoactive sexual desire, sexual arousal disorder, dyspareunia, vaginismus,
prolapse, urinary tract infections, stroke, myocardial infarction, acute or chronic

10 renal failure, peripheral arterial occlusive diéease, Raynaud’'s Phenomenon,
cancers of the ovary, liver, and pancreas , as well as desmoid cancer, glioma, and
renal cell carcinoma, or promoting wound healing, increasing the frequency of
orgasms, or lowering vaginal pH.

3. The use as claimed in claim 2 wherein said metabolite of (-)-cis-6-phenyl-5-
[4-(2-pyrrolidin-1-yi-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalene-2-ol is selected

from the group consisting of:

HO O




R3 -46 (1) 5 10 wherein R is selected fromR4 ORS or NH(CH 3COR6I  R5
selected fromH, or CH3; R2, R3, R4 and R7 are the same or’§ctaher éAg4 and
are selected fromH and OR5i and 15 R6 is selected from-OH, or

- NHCH2Q00H, provided that: (a) if R is,,6 N or - NH( CH2) 3000H and 20 30 (b)
R2 is OH or OCH3 and R3 and R7 are H, oraqf R, is as defined in (a) above
and (c) R2 and R7 %bﬁ anq3R3 is OHor OCH3i then R4 is not H or an
optical, steré&o §i 0° @ ‘ gurational isomer or geonetric isoner
thereof or a't 3 p armaceutically acceptable salt thereof for
t he manuf acture medi ¢ t for treating osteopor05|s br east
cancer, hyperlipid 4, atherodscl gerosis, Al zheiner's disease, cataracts,

| oss of i bido, 5N 7 ber 2004 5 10 -47- dysfunction, colon
cancer, skin winkles, @ f mmune di sease, al opecia, acne, cardiovascul ar
di sease, cataracts, di , endometriosis, femal e sexual dysfunction,

hypergl ycem a, obeshLy, obsggsive tonpul sive disorder, prenenstrual

O \'\
%




syndrone, prostatic carcinoma, benign prostatic hyperpl asi nay
hgperten5|gn r eper f usi on damage, rgeugat0|d arth¥Pt|§ ?§E§FFHE994§
seborrhea, senile gyneconastia, testosterone def|C|ency, Tur ner'

syndronme, uterine fibrosis, atrophic vaginitis, incontinence, uterlne
cancer, hirsutism bulimia, anorexia, R boactive sexual desire, sexual
arousal disorder, d¥§pareun|@. vagi ni smus, prolapse, urinary tract

i nfections, sHoQkes/nyogardofal}infarction, acute or chronic renal failure,
peri pher al arter]a occl e dj sease, Raynaud's Phenonmenon, cancers of
the ovary, liver,\z eas N ovel | as desnoid cancer, gliom, and
renal cell carcing pro i ng wound heal ing, increasing the frequency
of orgasns, or | oweriwNg »agin H 3. The use as clainmed in claim?2
wherein said netabollte F-)-cis-6-pheny|-
[4-(2-pyrrolidin-1-yi-etho¥y)-phenyl 7-5, 6, 7, 8-t et rahydr o- napht hal ene- 2- ol
is selected fromthe group %on5|st|ng of : HO HO HO NH , 000H 7 Cct ober 2004
-48 HO HO HO HE U 2004 -49 HO HO and st ereoi soners,

tautoners, regio atj onal isoners thereof; and pharnmaceutically

acceptable salts CN: -0

and stereoisomers, tautomers, regio and configurational isomers thereof: and
pharmaceutically acceptable salts thereof.

5 4. A phamaceutical composition comprising a metabalite of (-)-cis-6-phenyl-5-
[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalene-2-ol
corresponding to formuia I:

10
®

o

[
wherein R, is selected from , Mo N oRs Of
2 O O

-NH(CH,)sCORs;
Rs is selected from H, or CHg;

25 Ry, R, Ry and R; are the same or different and are selected from H and OR;; and
R; is selected from -OH, or -NHCH,COOH,



5 4. A pharmaceutical conposition conprising a netabolite of
(-)-cis-6-phenyl - 5- 7 October 2004
[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-napht hal ene- 2- ol
corresponding to fornmula I: 10 (1) R4 20 wherein R, is selected fromN U or
-NH(CH2) 3COR6i R5 is selected fromH, "8~ CH3i 25 R2, R3, R4 and R7 are the
sane or differngRijedfgiare selected fromH and OR5; and R6 is selected from
-OH, or - NHCH2OOOH, Oct ober 2004 -50 provided that: 5 (a) if R is , or

- NH( CH2) SO00H and (b) R2 ijs OH or OCH3 and R3 and R7 are H, or if R is as

defined i n5(a)ajaboys, @.nd:fj (C)or RAH@RG EHoRLRy H and R3 is -OH or OCH3i* then

R4 is not H or an optidgal, /stereo, réegio or configurational isonmer or
geonetric isomer thereof a tautonmer, pharnaceutically acceptable salt

thereof, and 1§ a BhaOraoeCH Al Ry aRCRARE BDbAS RAS Bé @dfined AThIdLBvPandi | uent .
5. A conposition according to claim4 wherein said netabolite of (-)-cis-6-

phenyl -5-[4- (2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthal e
ne-2-ol i30 sé)ectBgdaridRyare HangReisOH orB®CI4 i ng of : 20 HO

then Ry is not H;
or an optical, stereo, regio or configurational iéomer or geometric isomer thereof or
a tautomer, pharmaceutically acceptable salt thereof, and
15 apharmaceutically acceptable carrier, vehicle or diluent.

5. A composition according to claim 4 wherein said metabolite of (-)-cis-6-
phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-pheny!]-5,6,7,8-tetrahydro-naphtha[ene-?.—ot is
selected from the group consisting of :

20



HO 7 Cctober 2004 -51 HO NH COOH HO HO HO HO 7 Cct ober 20021 Fcﬁ’ H%)Qq; HO HO
and stereol soners, tautoners,.regio and configurational is Asidef Fi%of -
and pharmaceutically acceptable salts thereof. 5
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and stereoisomers, tautometrs, regio and configurational isomers thereof; and
pharmaceutically acceptable salts thereof.



