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ESTROGEN AGONIST / ANTAGONIST METABOLITES

FIELD OF THE INVENTION
This invention relates to compounds that are mammalian metabolites of

(-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl)-5,6,7 ,8-tetrahydro-
naphthalene-2-ol. The compounds of the invention are useful as standards in

analytical assays and as therapeutic agents. °

BACKGROUND OF THE INVENTION
Pharmacologically, (-)-cis-6-phenyl-5-{4-(2-pyrrolidin-1-yl-ethoxy)-phenyi]-

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
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 !
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
believed to possess significant pharmacological activities similar or identical to
those possessed by the parent compound; PPTN.

BRIEF DESCRIPTION OF THE DRAWINGS

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 fime in minutes.



Abstract: This invention relates to conpounds that are mammali an

met abdlites 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- o \rhe conpounds of the

i nventi on WG sed standards for anal yti cal says or P@E/1B01/00427
internedi ates for the further chenical synthesis or biosynthesis of
chenmical entities. The invention also relates to pharmaceu- tical
conpositions for the treatnent of disease and nmethods of treating di sease.
7 Cctober 2004 WD 01177093 . PCT/1B01/ 00427 -1 ESTROGEN AGONI ST

| ANTAGON! ST VETABEUISTER £ldshdderlastd Fipt MEABLDIbcharh 20 Abrdeiddes 1O

conpounds that are nmammalian netabolites

(-)-ci s- 6- pH&ERAN inmicefoliqwing enal efministrations The sgjle o theyeltical axigiss- t et r ahydr o
napht hal eagmacklity i BB hery tod ..as st andards
n anal yt iqgal _assg;ﬂsjeglgggas tﬁg%a(gifgtﬁ)i' ?.Hgggﬁ'? sdf%%{m SOF THE

NVENTI ON TretepHan Haedn syneias. v,

(-)-cisgb-phenyl -5-(4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-
5,6,7,8-tetrahydro-napht hal ene-2-ol (PPTN) is an estrogen agonist /

ant agoni st t hat Figureds s @peasenigtive BPLPJadinehrmatograss for sirqulating " est r ogen
agoni st | aRt@EARESbf PPN iff RISk fal a%{a%&r%ﬁgm?n@éca‘i&& REVErESCEP O S
t hat estrogen does, but not necessari all,” and in some 1nstances, it
ant agoni sesXyis rdiepativity, iy eryets parminge 4CBY).1 The acale obibe otizwitalexisie
estrogen rgapRtioy timedy nah@ks. (SERM . Estrogen agonists | antagoni sts nmay
al so be referred to as antiestrogens al though they have sone estrogenic
activi /) at sone estrogen receptors. Estrogen agonists | antagonists are
therefore not WiB§uRIListRITRGhENERIESLRS bk ASss BHEERilh RHPPEENS”

Ant i est rogens .
metabolite Xl. The scale of the vertical axis is relative abundance. The scale of the

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

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.
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The scal e ofhetHafizontal 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.
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‘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:
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met abolite V. The scale of the vertical axis is relative ab@nizhec@004he
scale of the horizontal axis is the mass to charge ratio; mz. 25 Figure
16 is the fragnentation pattern and mass spectral data for PPTN netabolite
XI11. The scale of the vertical axis is #& ati ve abundance. The scal e of
the horizontal axis is the mass to charge ratio; mz. Figure 17 is the
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18 is the fragnentation pat ' ass spectral data for PPTN netabolite
VI11. The scale of the verti axis is relative gpundance. The scal e of
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pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7, 8- tet rahydr o- napht hal ene- 2- ol
corr espondi ngH{ch. ool @ 11 7 Cctober 2004 -4a (1)

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



R4 wherein R is selected froml N UNO Nopts or NH(CH2)3COR6; R5 is
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are selected fromH and ORS; and R6 is selected from-0OH, or -NHCH2OO0H,
provided that: (a) if R is, Nor -NH(_GH2)3000H and U (b) R2 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 OHd or OCH3, then R4 is not H or an optical, stereo, regio
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. renal cell carcinoma, er promoting wound healing, increasing the frequency of
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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:

H2 F{7 O
Ry—- | \L
3 R ’
M
Ry
! - |
wherein R, is selected from ( 7 . :Ni o Q/ons or

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

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



cancers of the ovary, liver, and pancreas , as wel| as desnoid cancer,
glioma, and renal cell carcinoma, or pronoting wound heal { R§tobengp@hsi ng
the frequency of orgasns, or lowering vaginal pH In a third aspect, this
i nvention provides a pharnmaceutical conposition conprising a netabolite of
(-)-cis-6phenyl -5-[4-(2 : e
pyrrolidin-1-yl-ethoxy)-phenyl]-.5,86,7, g-tet rahydr o- napht hal ene- 2- ol
correspondi nprotided thatrul a |1: (1) wherein R, is selected fromR4 1 o1 C-*~
ORs or -NH(CH2)3CORfi; R5 is selected fromH or CH3i R2i R3, R4 and R
are the same or differen} and are selected fromH and OR5; and F6 is

sel ected frof@- OHfRds 2000NH(CR,)0@bad 2004 -4c provided that: 1 -(a)
if RLis () or -NH CHj O0H and (b) R2 is OH or OCH3 and R3 and R7 are H,
or if R is defi ned a) above and (c) R2 and R7 are Hand R3 is CH
or OCH3, * t h®h RAYIEOREY OGH: and Byang ftriaesaltl, or étFe iscas, defiegyi in () abeversigur at i onal
i somer or geonetric isonmer thereof or a tautoner, pharnmaceutically

acceptable salt thereaf, and pharmaceutically acceptable carrier, vehicle
or diluent. @ @t%ﬁ@ﬁ%é@%ﬁ%ﬂ?%@%ﬂ%l/ 00427 -5 5

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.



10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention relates to
met abdl i tes of PPTN. The netabolites correspond- to conpolRg®beegplkent ed
by Formula.1: R3 (1) R4 | N o <(oR5 or wherei ' is selected from
- NH( CH2) 3 i is sel ed fromH, CH3, glucuron™® acid . R2,
R3, R4 an%?’llg-rmg?t he sane or different and are sel ected er#&‘ﬁﬁéﬁ&s;
and 25 R6 is selected from-0OH, -NHCH2800H, gl ucuronic acid and

- NHCH2CH2S3H, provided that 1 30 (a) if R is 0, or -NH CH2)3000H and
(b) RRis OHor OCH3 and R3 and R7 are H, or if R is as defined in (a)
above and 35 (c¢) R2 and R7 are Hand R3 is OH or OCH3, then R is not H
Preferred conmpounds of Formula | include conpounds wherein: 7 Cctober 2004
WO 01/77093 PCT/1B01/00427 -6 5wherein R is selected fromnN N UcORS or

- NH( CH2) 3COR6; .10R5 is selected fromH or CHS; '

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

_correspond- o compounds represented by Formula I:
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M
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wherein R, is selected from ( 7 . :N: 0o :: LORs 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:



R2, R3, R4 and R7 are the sanme or different and are selected fromH and
OR5; and R6 is selected from-0OH or -NHCH2000H, provi ded fRgtoben2d® a)i f

R, is 01 or -NH(CH2)30 and 20(b) R2 is OH or and R3 and R7 are H, -
or if R ig@§Agdsl ned (a) above and (c)R2 and are H | or
OCH3, then R4 1s not H 25Preferred netabolite conpounds of }Ilrjl@ﬁ‘ug;e

those exenplified in Table |. Table I: freferred Metabolites of PPTN. O LJ
HO/ N 7 Cctober 2004 WO 01/77093 0 PCT/1B01/00427 -7 HXO N (1V) oH
HO3S-O-O + 1°/ N1/

l |
N

) N
5 wherein R, is selected from ( 7 , CNj .0, Q/ORs or

-NH(CH_);CORg;
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
'RG 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:
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More Preferred metabolite compounds of PPTN include those exemplified in
Table 1.

WO 01/77093

Table K: Preferred Metabolites of PPTN:
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In another aspect, this invention relates to substantially pure metabolites of
PPTN as described above.

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.

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. Preferred subjects are post-menopausal women.

“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
is not reversed by concurrent progestin (N. Engl. J. Med. 1995;332:15689). In 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
advanced age who have passed through menopause, but aiso women who have

been hysterectomized or for some other reason have suppressed estrogen



\1 . HOH_
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HOOCH3 O ~~ ‘ OH HOAHO ( XI X)
I N(X) OH HQ)93 N (Xnt) O (XV) 7 October 2004

WO 01777093 PCT/1IB01/00427
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~ production, such as those who have undergone long-term administration of

corticosteroids, suffer from Cushions' syndromé or have gonadal dysgenesis.

“Breast cancer” is defined as a malignant proliferation of epithelial cells
lining the ducts or lobules of the breast.

“Glucuronic acid” is the substituent that is transferred to a metabolite or
transferred to a parent compound to form a metabolite from the phase N
conjugation reaction of glucuronidation. Glucuronic acid reacts with an acid or
alcohol or phenol moiety on the metabolite or parent compound to form the
“glucuronide™ The giucoronide substituent is abbreviated in the formulae herein as

“Glu” or “Glucuronide™.

“Suifuric acid” is the substituent that is transferred to a metabolite or
transferred to a parent compound to form a metabolite from the phase Il
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
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
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
compohent(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 this
invention will contain one or more atoms which may be in a particular



-13 HO (XXV) PCT/1B01/ 00427 I n another aspect, this invention relates to
substantially pure metabolites of PPTN as descri bed abovel Ostobar 2604
otherwi se stated the fol | ng definitions apply: ~TéEmtnent" as used

her ei n i nglg\glesegy event at™e (e.g., prophylactic) an pal lpceiiByigokzeat nent
and "treating" as used herein refers to the act of providing preventative
and/or palliative treatnent. 10 A "subj‘%‘ct " is an animl including the
human species that is treatable with the conpounds, conpositions, mnethods
and kits of the present invention. The term "subject” or "subjects" is
intended to refer to both the nale and fenunl e _gender unles qQne gender is
speci f i cal Blpreorireputakdaulprefie o ggoraRticson g‘érragg'b@é“ﬂngrféir‘?dﬁéﬁ%?*s n. 15
'l'JAdve{ se eiélﬁ@mgﬁsamct hrd ﬁﬁhﬁ '&-.Eomygmg."Alggﬁhugtgn@FQas_tnmena;dgmeress, |
reast cancer, oat| ng,. headache, .increas clottin d nmenstrua
bl cedi ng . Fre RSHERS URBHpEElEn-dBEIgE ANS ReMalsy T e @aelndna Resk of
endonet r i alnveRfidre AfkGIFd in¥0d&@N on | ong-term estrogen therapy may 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

i ncreased bl 0od T¢HeGubjebtinvéitios eRBasdiides isboicailzabeled comgosiriel whisRd | i bi do.

The term "post-nenopausal wonen"_ is defi to incjude not only wonen of
25 advanceé"%@’@"m&h@?@e shavedp Forpdiag - %@L%wnﬁpgﬁ%%n who have

been hyst eefeéphssed bgrthé PletiPAEDROEhe TRAIRM dMR\ER nSoip RloRsSd rgiidceagen 7
Cct ober 2004 WO 01/ 77093 PCT/] B01/ 00427 -14%%r0 uction, such .as those who

have under §¥%@® 3RJAVIEE ANARPAIFITAQSS A RFFsdum e froph@ 2o Mass ¢ r om
Cushi oRg' gy A8 Mander Gsidly BRNa Gathattes FxaRPISs of idieRrsithazaaee” is defined

as a mall g?r?c%trp rgt?eldiir]:tce) rcg}nipg&]nd%fof ?I‘Pé {[nggrlltgo%l ingltezuldtla lssotopes of hydrogen, carbon,
nitrogen, oxygen, phosphorous, sulfur, fluorine and chlorine, such as °H, *H, *C, _
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.
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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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p osp onic acid, etidronic acid, ibandronate, nendronate olpadronate,

pamidronate, pmdronate, 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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table, or the rrTret g%oﬁrt éan be adm ni stered by being produced in the
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15 When used as a medicament, the dose of a compound of this invention to

be administered to a human is rather widely variable and subject to the judgement
of the attending physician. It should be noted that it may be necessary to adjust the
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
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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.
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wi dely variable and subject to the éud genment of the attendi ng physician-
I't shoul d be not EP!etRZfe pitemerAted Wik susarAsye fayonand sqalanteor Wkslimyf o

conmpound Wh@Fmihg p!r&e@tﬁ@agbﬁisabeﬂbd:@ tﬁ@e.sééautmrpémgerﬁ@d &f thé %tﬁhatasﬂé | 'aur eat e,

the salt form ng noiety of whi has an appreci abl e nol ecul ar wei The
£y for,

20 genetal’ ngs "@Hfaé?ﬂt?e%/@”&hl'ﬁi“?ﬂ 3% shgraple tabletss by sing Lrge ARYARBS i s from

about 0. O0giesaintladstihg satidaiiced @AchBb Gdhnitd) il tHRf Brh@slichaBgd & dow vemm about

1
0.01 ng/ dayestabhshed 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.



100 ng/day. O course, it is often practical to adm nister the daily dose
of conpound in portions, at various hours of the day. Howé@sicber 20Ghy
gi ven case, the anount o.onpou‘nd adm nistered w || pend on such
factors asyid@a¢aubility 25 the active conponent, e f @oub&idogsy used
and the route of adm nistration. The route of adm nistration of the
conpounds of this invention is not critdlcal. The conpounds nmay be absor bed
fromthe alinmentary tract, however, the conpounds rmay be adm ni stered
per cut aneously, or as suppositories for 30. absorption by the rectum if
desired in a giv | nstance. All of the usual types of pnposi ti.ons may be
used, including ?gﬁfeéf’% Pf‘tﬂﬁ%‘?@%%ﬂ?ﬂ@?@% ’%ab%')lélt"é’é‘?%é'@?gfq B¥R o Yield Aant er al
fsol ut : ons,OI &fﬁrﬁp‘dﬂ.&(ﬂ,quﬁ?%@ax?tqh\iéi‘ﬁioﬁ.anh&tém'aﬂi_ﬁﬁ-m@lﬁﬁ@@f Bby ira?rrmf sgllr_eI |
ornmul ated to contain a dai ose, or._a conyenpi ent fraction of dai]y dose,
o 7 ot oBBE IS, S90S Py B el PSR oA SPOD fscteRan@ tRHES Ol e
may bel a S: @d]gmg*sabh bividet tgalpw@ﬂ:mén@wmsmiagrﬂromhgm méveaoelwmi din |
" phar aceSYTEEs: MoLigtige b Saries. G Biprelieralple Gargers i,
net abol :j S mpgjr_%&éﬂm%cis&ﬁhaﬁﬁslﬂ!ﬁﬁﬁ, Amﬂﬁddff’h%abémlﬁﬁankééﬂ%%éi/@ﬁhﬁ@t it ed
conpound, , 1S prepar y those procedures outlined and/or exenplifie
in US pat _ﬁggag?cglg%e "'Ei)'%.ggg"l'he met abol i t es“may be synthesized directly or
may be formed by in vitro or in vivo enzymatic or netabolic reactions such
as those described in the Exanples., 10 Met hods of formul ation are well
known in the artgahw@&d%e&gewé ‘P]féffe PrEReRhiMeNtipn, CoRIAING G @GPt Sci ence
and Pragd i cgci@furionanaaeoup, Marédrilylbh s6mpse d06N8MrmERBY M refacemdrit h
Edition (1995). Pgar rraceutlfﬁl con&osm; ons for use gthl n Lh@ pr esent
nvent i on caHNBEVARIER &tae P e drprp Wi A greuR sushem el G5 sof ut i ons
or sugpens: G%afkmmﬁﬂ@ﬁﬁﬁlill-(]?&anéylﬁb@@éthﬁl_ﬁéifiﬁ froh'ymﬁ'liégiarb@ﬁ apsvglar s, .
t ransder na t s. or ot her r s 0 in.t art . psul es are prepare
by xi ng. ¢ FETNETaaAEr R Rety e g e 1t JQiEmeRROmET | ng the or bper
anount of t BRoxjcatbdnglokymerpEiEvesy. frolh e to!6 tatboaidterest s i ncl ude inert

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).



20 powder ed substances such as starch of many different kinds, powdered
cel lul'ose, especially crystalline and nicrocrystalline cel Q@F@@ézo%gars
such as fructose, nan | and sucrose, grain flo and simlar edible

powders. Twologtromre prepared by direct conpressi oM by wetpg@imsuiloaidzon, or
by dry 25 granulation. Their fornulatigns usually incorporate diluents,

bi nders, lubricants and disintegrators“ds well as the conpound: Typical .
diluents include, for exanple, various types of starch, |lactose, nannitol,
kaol i n, cal ci um phosphate or sulfate, 1inorganic salts such as sodium

i | | ul d ti I
Geerul - Typioal T SSPOPORES S BURERIdion sl P el SRR gel ot i n
and sugars @auh agrotieugtaas de férmecitbysthe rgﬂlanammt@md hyb@gen kom {wbihur al and
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hes, I . : | a e particular com a
ot ato st artiaL. s PRI BERMyNECH ColrRimBE T GrT RN RS OBe ¥ AT e,

powder dé naymmolidinsipginge, cation 10 exchange resins, alginic acid, guar gum
citrus pulp and carboxynet hyl cel | ul ose, for exanple, may be used as well
as sodium lauryl sulfate. Tablets are often coated with sugar as a flavor
and seal ant, or mud;edmdrasm tﬁ@t&mﬂ@ﬁ@dﬁtﬂbeﬁrbdum ragany an émomm@fwmbbend

di ssol utio t he abl e 15 so be
f or mul at edrbggﬁ cﬁ% ?é’fﬁ’St?(%ﬁeé' ySP l?é’ltﬂ '? %@@'%Hgﬁ?#ggﬁ? ‘fvﬁ’:ﬂJ sant -t asti ng
subst ances disadsessndpatiblogical contitiend. oTnelk@pddiflerdosasof b sompoune! | -

15 administered according to this invention will, of 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



established in the art. Wien it is desired to adm nister a conpound as a
suppository, the typical 20 bases nay be used. Cocoa buttéPciaben2004
traditional suppository , Which nmay be' m)difiedq addi ti on of waxes
to raise |‘tN m%@hng poi N™s| ightly. Water-m scible pposi,&f:,;ﬁ/m @égs
conprising, partircularly, polyethylene g-fycol s of various ecu

wei ghts are in wde use. 25 The effect?2 t he conpounds nay be del ayed or
prol onged by proper formulation. For exanple,' a slowy soluble pellet of
t he conpound may be prepared and incorporated in a tablet or capsule. The
techni que may be inproved by nekin ellets of several different

di ssol uti o d‘c"‘é’gidﬁﬂdjoﬁﬁ for ﬁ@esétﬁ'sé:@? @'}s)‘hwpﬁﬂ( gecording trasthgrapepdicpel | et s.

Tabl ets or Ak e?h@@&nt&ﬁeﬁ&ﬁél@fbdf\&éﬁhe%eﬁﬂ binthd,et 6sigetisrmi thvdivegol uti on

for a predictable period of tine. Even ﬁ tenteral preparations my be *
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Oct ober _2004 WD 01177093 PCT/1B01/ 00427 -21-The term "prodrug”™ neans

conpounds tMHASNYLPIGREGR fomadst 2 single\dosage {ors| forexappip dafletsanax bR present

i nventi on. chhgsidddAn SfiBXERIhEN isTR Yurk €685tinBY withii Pbsx. Mechani sms, such as
t hrough hydrolysis in blood. A good discussion of the use of prodrugs S

provided by T. H guchi and W Stella, "Pro*drugs as Novel Delivery
Systens, " Vol . %é’iarﬁﬂ?@of%&h%kﬂsy BROSINEA SittdrPack 2Bkt pdeke Y fefii bl e

Carriers in Druyg Desi ed. Edward B. Roche, Anerican Pharnaceuti cal

Associ at i orkPawa in ey 94“95%"’3’ arskare being védelygsed for fhepackagivg el of t he

presentpi NyMBihakuGeA it Iﬂésa?ge%ﬁh@(%léﬁ c%ut%'é%dftH@ﬁRé)o'HEteGr gy 2
prodrug can conprise an _ester forned | acenent” of the hydr ogen

at om of t h&eneraly graiss ohasheeat qfF %!ﬁ‘ﬂ’eﬁﬁi'ﬁc ra%tewcomamma fo{l cha
C12) al kanoyrershbnet éhéFareﬁt f:iﬁétﬁ’tﬁﬂ@ﬁéhé’lx YOuring Ythe ﬁ@kb@iﬁgfpféﬁ@sé rb@e&e%%rré)on

atons, 1- nethy] - ano oxy) -ethyl having from carbon atons,

al koxycar béﬂrp’m@m ﬂﬁt'qfa\n Hoe recesaes haye dheciradif shamgof individual
(al koxycar b@lﬁl&ﬂs@ﬂ&h@émw to \ﬁa'&@e& 6:Qﬁhéhé\¢é the €RERAA sAhSE aceofRhédte 1-

(al koxgcar bn%]l iple tg/t?lgtg QXdlop gg/;;sr& sftcra g‘ran packed. Ne(;tartr?é) t%b?ettso gf caplgl_ules 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.



(al koxycar bonyl ) am nonet hyl having from3 to 9 carbon atons, 1-(N
(al koxycar bonyl ) ami no) ethy] having from4 to 10 carbon at ofiPctoRepiRMal i dyl ,
4- crotonol actonyl, ga but yr ol act on- 4-yl , é '

di - N, N- (C, WG| anmi no( C2- C3) al kyl 20 (such as 13%di net hy PE&FTBOMG043A ) |
car banoyl - (Cl1- C2) ai kyl , N, N-di (C, - C2)akkyl car banoyl - (C, - C2) al kyl and

pi peridi no-, pyrrolidino- or norpholino(C2- C3)alkyl. Simlarly, if a
conmpound of the present invention conprises an alcohol 25 functional
group, a prodrug can be fornmed by the replacenent of the hydrogen atom of
the al cohol group with a group such as (C, -C6)al kanoyl oxynet hyl, 1-((C, -
C6) al kanoyl oxy) et hyl , 1-nethy|-21-((C, - C6)al kanoyl oxy)ethyl, (C, -

C6) al koxycar bonﬁ'ﬁ%ﬁpﬁgﬁ? e'&?ém%ﬁ?%ﬁ k'l)?ﬁ‘i?%%?ﬁﬁréﬁ?' PIRYEPENSRcci noyl |
(Cl- C6) al kasayily, daseadhs af £timed )Rklerdlly, lthe akpéasatlis éqiibprdafinwacyl , or
a-am noacyl -a 30 am noacyl_, where each a-am nogcyl group i s independently.
‘sel ected frBTPHe *d’ﬁé’t%‘éﬁ'fy‘e&&w}wtﬁﬁ@"@l'%?ﬁ% 'ﬂhﬁ}edggmﬁ(‘oﬂ’d#ﬁmple of

- P(O) ((O6CL-5uth al riarho@-did isH eeisaticdl thenter, aiichahdieaey tfhd Mimbereabiie r enoval

of a hydroxyl oup of the hem acefal form of car bohydrate). 7 Cctober
2004 WD 01/"\‘;’?6%&‘3?-%?5[98?7'%8?’/’%4 qt?e’a?xém%%rﬁﬂlcﬁﬁ‘f' oRyrd A i nvention

corr}:)ri ses ?d%:ttféf?—;ﬁtﬁvé(‘g@ﬁﬁdr@%?ip m_@rh@fyﬁco@leﬂ_rv@dfélﬂq‘ﬁé&ry@fﬁrl] féydamdobauaimﬁ N
repl acenent_ o r.oge omin e .anmi.ne group w a group suc S
R~ car bony IFETERE SBRRNICh. Feerampis Beads out ieiate et iiriartdaty fase et

I ndependentdegn t4Keh-ntiftr 2érinds ob&HHENRY AbAAIY s toakén. 5 or Rx-carbonyl
is a natural a-am noacyl or natural a-am noacyl-natural a-am noacyl,

-C(OH) CFO) OYx wherein (Y'" is H (Cl-C6)al kyl or benzyl), -C(OYX0) Y71

whe[) el n( \é)i 0C6i s I'-jI‘(a@Iéd GA)a r%bhf]é% oggfé ;lifﬁétlaﬂt%eéérﬁlioﬁ;@)lqyd%hs, certain

car boxy - . no -, a r no- or . .

Gt RON { G st i BPRypstons Ao Bes HRETERA i 1l b 2RPRALKY | and

YXs i s mon@nblof ordirtiry BkilNin 16é af6 JTdekytimiiappenday fdreld 4@ intehde@rtbdi n- 1-yl or

10 pyrrolidin- 1-%I - LAS usgﬁi t}er ein, the term"effective amount” neans an
%F--these modifica

amount of &SHPBE tons.
15 -
All refeyences 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:



of the nmethods. of the present invention that is capable of treating the
speci fic diseases and pathol ogical conditions. The specif7 ©cthbse20d4 a
conmpound 1.5 adm ni stered cording to this inventio i 11, of course, be
det er m nedgyhy, partic r circunstances surroundi t he i udi ng,
for exanple, 0tl{;lclg&mcorrpound adm ni stered, the route of adm nipgﬁﬁg?lfeg#" t he
state of being of the subject, and theZseverity of the pathol ogical '
condition being treated. 20 Advantageously, the present invention also
provides Kits for use by a consunmer for treating disease- The kits
conprise a) a pharmaceutical conmposition conprising an estrogen agonist 1
ant agoni st and a pharmaceutically acceptable carrier, vehicle or diluent;

and, optionally, | A5 L Pish CrtDi i
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paper or cardboard box, a glass or plastic bottle or jar, a re-sealable

bag (for exanple, to hold a "refill" of tablets for placement into a
di fferent cont ai Mammalian cell Bxpression.pReteplor@roteine ar@ 00drexgresyid R POITS93
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according to a therapeutic—-schedu e contarner enploy pend on
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woul d not g ; 5@“ : 1-au] Si Lt Ls feasible
t hat nore tﬁgﬁélgﬁgﬁcﬁﬁ% erBﬁrgﬁﬁ e[oﬁé%b'gﬁ %&ﬁ%{ﬁf}%&i r"lz% §T§'|e Frllsg % package to
mar ket a si hghsfecierbwijie eftherhEReopcRNABP BERB-aLDNAS using lipefectonihabsed in a

2 so- oal | eagiTioedes HehmEATRALRE (GRLLBIY, Baiiia, MR SR dfe PRo®iElitgi ng
i ndust ri6 anphespbatediuffgrag shéhg (RBS)dwithod.5tnhid ERT&katgi &y 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}-



10 pharmaceutical unit dosage forns (tablets, capsules, and the |ike).
Blister packs generally consist of a sheet of relatively &£ctober2@@4 i al
covered with a foil ofé pref erabl y transparent tic material. During
t he packagwogiprassess, cesses are fornmed in the asti c poOTHBOIlva27
recesses have the size and shape of indjyvidual tablets or capsules to be
packed or nmay have the size and shape to accommobdate 15 nultiple 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
seal ed agal -t h LiCrofO] ) f. 0] [ [ posite
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tabl et s or atapyultespemature thediharababik Irgmeesd Iyl centrifogationcndtbe vadieadtied, as

desired, in; ] lLastic.fqil and.th h )
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recesseg whereby an opening is formed in the sheet at the place of the
recess. The tablet or capsule can then be renoved via said opening. 25 It
maybe desi rEdmple 8. ntihitigteofdn Witrd HemamBreasy Tamgr Ceth&rewthhe written nenory
aid is of the type containing-information and/or instructions for the
physi ci an, pharmaci-st or subject, e.g., in"the formof nunbers next to the
tabl ets or capslhiesip vitheeandiprolifanative wffeetssof R TiNempabdites sre tedted daing tab t he
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di spenser | f%ﬂmiEﬁﬂg-p Wi nenory-aid, so as to further facilitate
conpl i ance %t the r%'é%cﬁrger%&o,&ﬁg’exanpl e of such a nmenory-aid is a
mechani cal counter, which indicates the nunber of daily

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

a

3



doses that, has been di spensed. Another exanple of such a nenory-aid is a
battery-powered micro-chip nmenory coupled with a liquid cr§&ctiber 2fout , or
audi bl e rem nder signal hch, for exanple, reads mhe date that the

| ast dai | yp@Rspseas beenWken and/or rem nds one t he pagKkoelRes; IS tO
be taken. 10 Based on a reading of the present description and clains,

certain nodifications to the conpositi9ns and net hods descri bed herein
will be apparent to one of ordinary skill in the art. The clai ns. appended
hereto are intended to enconpass these nodifications. 15 Al references

o B s A eSS o7 el b B S R B ESootlS 2
DVF . Al Biby dvki gdwhé¥iioritiie Renifichlidral @it dlatig rhstbiites. RemrieedndSgrodh, @, -
gicrer"[ait ﬁ ?fc - hl%@ﬁ’laggﬂ@%‘éé%lﬁ[%%m%? ﬁtﬁé%%qyrlioug Qoesi dosr:a_::laorlrdobrtrcla)cosduigCI nam de
yl for
collected in heparinized tubes.
5 _
Urine (approximately 3 m! from the 0-48 hour pool) from each group is -
centrifuged and the supernatant is transferred to a clean tube and concentrated
‘under nitrogen with an evaporator. The residue is dissolvéd in approximately 1 mi of
HPLC mobile phase and an aliquot (80-100 pl) is injected onto the HPLC without
10 further purification. The fecal homogenaies (~2 g) from the animals at 0-72 hours
post dose are pooled on the basis of weights collected at each time interval and the
pooled samples are diluted with acetonitrile (6 ml). The suspension is stired
overnight 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



met hyl ethanol. roomtenperature tetrahydronaphthal ene Estrogen and PPTN
met abolite binding affinity is measured by the followi ng pPetobenR0047

QOct ober .2004 WD 01/ 770 PCT/ 1 B01100427 -25 cDNA ni ng of human ERa: The
codi ng r egwanni@fzgdzunan is cloned. by RT-PCR f human defremsios@ncer ‘
cell nRNA using Expand'" High Fidelity , PCR System according to

manuf acturer's instructi ons (Boehringer -SMannhei m 5 Indianapolis, IN. PCR
products are cloned into pCR2.1 TA Coning Kit (lnvitrogen, Carlsbad, CA)
and sequenced. Each receptor coding region is subcloned into the mamualian

expression INA b | shad Vh lian cell

expr essi on.gﬁgr?ie{)'? %& pri é'lidr‘{‘gé\aa*%?a%@@?%egg{%D&%’E!fhf"%@zbﬁﬁ‘"%°’8é??'§’.‘9 These
cel I s, derithedektrigiactisBKA Adwaalelof 1 OAMBEAIN id/bseaionsl] andyseshave been engi neered
to stably express large T antigen and can therefore replicate plasmds

containing a Sv40 origin of replication to high copy nunbers. 293T cells
are transf ect edQuantificaliontof thehEBlabgitdNS 8amied loER§BmpasiNAg thks radipactivity

ol s are naryEReABHER el capa Rt ATCE Bint e aBads Ty BRI v EDT

at 48 h posThe radivattivily detectoOpiovidep eh integratad erinlaahindoonts @enmifute RPMPTA.

Whol e cel | r eni zation jn TEG buffer (50 mM
Tris ph 7. Aneie BRoBhRgR oFRR Edoioed WEEER oK ic) B he ndopenrarenioif])
aprotini n, TiE ragioattivite dgteptdr is,opératedig/tind horRegemkebos Tddid Remtilatidracoonficy Basel |
Switzerl an ' j zer. 0 Extracts are.centri d at
200, 600 " oPHE WhR U8B B SRTRRERN PG SRR EbbRlele SaRa) SaciHit o
concenttCat i tha effiuest mst-av déteattbnusi ng Bi oRad reagent (Bi oRad, Hercules, CA).
Conpetition binding assay. The ability of PPTN netabolites to inhibit (3H]-

25 estradiol binding is nmeasured by a conpetition binding assay using
dextran-coat ed Ichstificetiin cfshd aetdbobies depafdrined oqlchiknigRE TSHaDOGD F 1987

Steroi d hor{®RRms (Thermo Quest, San Jose, CA). The effiuent from the HPLC column is

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



receptors: assay and characterization. In: B. Geen and R E Leake (eds).
Steroi'd Hornones a Practical Approach. IRL Press Ltd, Oxfo6Qttob@72004) 293T
cell extracts expressing ther hERa or hERP are in ted in the presence
of increaswagerRogoncent ratt ons of PPTN netabolite. aM¥ a fipeqgdpoisongzr
concentration of [3H -estradiol (141 pC | mol, New Engl and Nucl ear,

Boston, MA) in 50 mM TnsHCl pH 7.4, 1.52%M EDTA, 50 mM Nadl, 10% gl ycerol,
5 mMMDTT, 0.5 ng/nmL. (3-lactoglobulin in a final volume of 0.2 nL. Al PPTN
met abolites are dissolved in dinethylsul foxide or aqueous solvent. The

w0 01/ 77003 ClablsEl; g P86 BirruitSteds BN Shpr eien ing MENIAA 1 an- coat od
charcoal ( 28tand3rdirsea écerdvidadi deouisiater. TheadosinQIEMAAERSH i8 préprddsy char coal
superntant Fiersnaba s IRl e hilek S arorihealimian tam
obt ai ned f r lyingSiogmaeéiBig ordrinking cifBinatedend caibonatdtRvirides aumth the ilktanpl e
2: I nhi b‘gtll%ﬂ Ré%rjsgﬁ%frle%@gadl-iuna Breast Tunor Cell G owh. The in vitro

ant i prollferafl i “etabolites are tested usi ng two 10.
types of human breast cancer cell lines: first, MCP-7 cells, which contain

ER as well as pr sjerong, recept or P ngd second, NDA- MB-231 cells,
whi ch lack ER aﬁ@ee’ﬁfé’gfngaﬁ'amgﬁH@F‘E“?‘ﬁéﬂ%@%FﬁPﬂa‘F?@ﬁWﬁS%ﬂ'{e@Fq’ g4 that is
i ndependent angf 48 heurERr thee phposestof rbabelité RRhiTSatiGI 1A SEbEkobicifsean t he

growt h of té‘%ﬁﬁn‘?éc{iggg@ﬁﬂoggﬁ-e" lines is determ ned by incubation of the

cells with various agoni st 15 ant agoni st concentrations for 6
days. THe anti proliferative effects are then determ ned by direct cell

o ¢ o M Byl b BR3P o b "o
concent r at | A mikedbithi#0 0!@H Scetphigile, Vosexisariisopatid. OThd Gixareayed 1N
oL oL, SRR AL b ARB D ealRL 80 Bt s b P BB st on
and i dent i fgcetbnitrile, centrifuged, and the two supematants are combined. The supernatants
15  are concentrated to dryness uﬁder nitrogen. The residues are reconstituted in 300
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.



by liquid chromatography with mass spectronetry 1 mass spectronet
anal ysis 25 (LC/MS/MS). For this Exanple, a group of CD-1 ?Tpé@bfﬁl\ﬁé)%ender

25-30 g) is dosed by | gavage and housed separ ly in groups of three
animals p 3f se in Nal geneTM net abol i sm'®#ges (Nal, 2
I nternational, Rochester, NY) for the 30 separate collection o/f] urine and

feces. The gavage tube is wei ghed beford-and after dosing to deternine the
actual dose given to each animal. Urine, feces and cage washes are
guantitatively collected into prewei ghed sanple containers for seven days
fromeach cage at 0-24, 24-48148-72, 72-96, 96-120, 120-144 and 144-168
hours post dose. The melghts of urlnﬁgmﬂﬁtés and cage rinse obtained at
different tine 35 points are recorded. The urine and fecal sanples are

di vided and stored at -20 C 7 Cctober 2004 WO 01/77093 -27 PCT/1B01/ 00427
in the dark until an o second group of an | s (N=6/gender, 2%-30 Q)
is dosed by oral ga ag or\LQS i denti fi cabroR circul ati ng rgetabbdbhites.
In this second groflp, 3 aninalg—of each gedder are sacrificed dt 1 and 4
hours post bBadEis col | ket ed in @ ri niBstbMEbes. 5
(appr oxi mat el f - ur pool )Y fromeach—gmoup i S
centrifuge d thé supematant is trdetsfesragd to a“BNeanMu 2
concentrated wunder nitrogen with an evi o]
in approximately | nml of HPLC nobil eMgfhase ahd an aququ*
injected onto the HPLC wi thout 10 rther purification_.The fecal
honogenates (-2 g) fromthe aninaléf}h 0-72 hours posty dose are pool ed on

'Esge Iba5| S o-fP wei Ehtﬁ cal | ecteefg‘c,hzig ﬁ;t@gﬁ - t hem, PRoAET

npl es ar ce - NSpensi Gh—+s—sii++ed
overni ght on a rR@hetic stir d centrifuged. Y er natant is
renoved, and the extractlon |s repgated with rrethnol m) and

met hanol : wat er (50: 50, M&y g &re conbi ned and
smal | aliquots are coupte8 organi c sol yent vapor ated using the

Turbo Vap. The residue is dissolved in approximately 1 ml of
nmet hanol : ammoni um acet@ (1:1). An aliquot (20{5}) Nl) is i nj ect edl:>1to t he

HPLC.
and
HO O ‘ Q MeO
HO MeC

_ 3-OMe, 7Ph. THN-2-0l -OME 6Ph, THN-2-0l

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



Pooled plasma (2 M, | and 4 hour) is diluted with 4 mM of acetonitrile and
the precipitated protein are renoved by centrifugati on. Th&Ogtbeef004s
washed with an 20 additi | 2 m of acetonitrile a bot h the

super nat ar{,§ of¥fRef 0Nbi ne he supernatants are con t r atyeer1/60427
evaporator, and the resi dues are recongtituted in 500 N1 of

nmet hanol : ammoni um acetate (1:1). An alT7 auot (100 pl) is injected on the
HPLC. 25 HPLC is carried out with a Hewl ett Packard HPI 100 quaternary punp.
and autosanpler (Hew ett Packard, Palo Alto, California) equipped with a

di tivit t 13- RAl US t st I FL).
Chr omat ogr SHAIGeGERS TestoVe sioriselotgae Bka i e BLGHer £ ebP o B p um (4. 6
mm X 250 myofpredug). (Beckman Coulter, Inc., Fullerton, CA) with a binary

m xt ure of 10 nmM anmoni um acet ate 30 (sol vent A) and net hanol (solvent B).
The nobil e phase initially consists of solvent A/solvent B (80:20), it is

t hen | i neamMRRCDGLPPPAA(119T, sglwarmsysptzmgmaﬁt(z@) @9& ®eedH), ENorisp and

i TS by @ S ace G S ol 7 e o b e o PR A B vent

m xture ovegrl-g)?(s@t;;atmﬂ) e;ogmd\@m/??ow 0 0 PCT/1B01/00427 -28 5 min. The
systemis allowed to equilibrate for approximately 15 m n before naking
the next injection. Aflowrate of 1.0 mM/tin is used for all analyses.

Quant i fi catiaus spbcthig; (palepbeh)B3ge8i s carried out by measuring the
radi oactivity 5 in the individual peaks that are separated by HPLC using
the radioactivity detector. The radi oactivity detector provides an
i nt egr aped Siéﬂtaﬁgma&erla&. counts per mnute (CPM and the percentage of the

radi ol abel | ed materi ak representation. The

radi oact i V|6t'€ a‘r“ﬁ’%‘%%ﬁ'ﬁmﬂ"ﬁ?@ mimgeneous liquid scintillation
counting mope(zwmrhoprtmo@qdmwpwomfneQAmhl:tmnmtmhk@mtWI).e phase- conpati bl e
scintillation cocktail to 10 the effluent post-uv detection.

Identification of the netabolites is perfornmed on a Finnigan TSQ 7000
LC MS/ M5 ('E)@ Qjest San Jase, CA). The effluent fromthe HPLC colum is

= mosphS Elt%fdfé?ﬁr% o B ROkt Rat PRI T U SBREP A EREE:  ospr ay
[ nterface ﬂnﬁ;hcﬁmfml ning effl uent is'directed into the flow cell of the
radi oact | VI'Iloy a scﬁutlon o? 6'g (-5%616 mole) of {2-[4-(6,7-dimethoxy-3,4-dihydronaphthalen-1-y)-

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



radi oactivity detector response is recorded in real time by the mass
spectroneter data system which provides sinultaneous detetfickohes?004
radi oactivity and mass@;)ect ronetry data. The del i n response between

the two detwolodrrsoss a 0.2 20 min with the mnasSBEpect r onpEfagorfdasiaonse
recorded earlier. The electrospray interface is operated at about 4000 V

and the nmass spectroneter is operated i 21 he positive node. Collision
i nduced di ssociation (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. re ., 2 amle 4: Bi nthesi s of PPTN Metabolites in

Hunans. 14C—3(B§%% nqu%?ro? F%%("émé:a atedn ES%B‘M%‘QM vas Bealprbundgraiteeaenyer v of

about 1.93 Thdurd\bithe BIOHNOag @ apbeadd. NyattkbAd SUDACHES REWRAR thdedges of

18 and 45 yei%Fe%ware chpsen.to a&tlc pate in the study. Subjects enter the

clinical fadPYSAPSEBRTE\aniediqyen azﬁ#ﬂﬁ‘@ fYapriedde 8ive § 9 aferudeRAHCE her e

for at | eastasstboihdlesilalas puriibesbrmenoug eesiicatienélitiiovit CRIGIGMecHPSATAL i on.
| east 12 hours before being giveh a single dose

Al'l subj gctsi\; B f?r %L
of appr oXi mﬂeai 0 Hﬁ’ Fee base equi val ents of 4C- PPTN {--80 7 Cctober
2004 WO 01/ 77093 PCT/1B01/00427 -29 pCi/subject). The dose is adm nistered

in an open f ion.in e nornj,ng. dard neal is provided 4 hours
| ater.. The J\Z@ﬁﬁﬁ?ﬂerﬁﬁpgﬂmdﬁ%%gbf'é})éfé&%mb Lﬁ%ﬁbﬁ'ﬁi%@v {2:85.madfith) abel ed
PPTN i n wat ¢8.485|13#,qB 8208, 8H), 410 £2HY,q6.38f ¢, aHy, (6180 16, ¥4, N@HJown, eating or

drinking caffeinated and carbonated beverages during the first 5 four
hours after rug adm nistration. After dosing, blood sufficient to yield 20

m of plasmMamSpeotlachadnet 12456and 48 hours for the purposes of

met abol i te-+dentification. Al sanples are | abeled and imediately frozen.
10 Pl asma sanples (20 m) from each subject at 24 and 48 hours post dose
are m xed wixdampt 41 of acetonitrile, vortexed and sonicated. The m xtures

are centri 14854 B biblk e SRR IR NS 5 AR Sy dro TR a5 .y"i‘{.SnSr‘.Jx?fi'- wth s

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

7 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, TH), (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



acetonitrile, centrifuged, and the two supernatants are conbi ned- The

supernatants 15 are concentrated to dryness under nitrogen! Ofisger 8@diddues

are reconstituted in 3000‘1 of met hanol I water (1:1) entrifuged to renove
I

i nsol ubl e t and 1 daliquots are injected @ | umm.
PPTN net ab%‘i‘gég%xtract ed fromthe plasm sanples are |deﬁﬁ5@3 0%3 HPLC
with radioactivity detection and by L@BMSIMS as described in Exanple 3
above. 20 Exanple 5: Isolation and ldentification of Mouse PPTN :

Met abolites. A biosynthesis of PPTN netabolites was carried out in nouse by

the nethods described in Exanple 3: Mce were dosed at a dose of 20 ny/kg.
Uri ne 25 and sblotignsofitg (.04l redes)df f {2-6, Grimethady-2phanyl-A28eeond group of
m ce were . 4.S0 cation
of i rout at eV G AOE 1 A prERbEE P PRI BB P BAC BTN T
figures 1 1@%quept§é4armsm9@tedraﬁﬁ‘&‘smeaﬂzwZmr@cﬁmwmwgrmthem

urinary, t ntative
mss spect r a9 ¢ it Y g bafld % PRl B OHRIEY \F st BEBHS
met abol i% es10.sBeaagugoby walPeirastas @M@mmnﬁut@mbmm&om M@rsweWO%
PhB( CH) , Ph3P
B e %‘%9"%5 'E{E% bl gg@& bridtorAALT Thig et QB8 buriiddon

120 g silica gel eluting with CH;_CI;_IMeOH 99/1 then 95/5, then 90/10 and finally

85/15 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.



-Ove, 7PU_ THN-2-o0l f MeO MO HO  3-Owe, 6Ph, THN-2-o0l 5 Exanple |
{2-[4(6, 7- Di met hoxy- 3,4-di hydr o- napht hal en-1 7 October 2004

| ) - phenoxy] - et hyl }-py”l idine A solution of 6.7 (0.025 nol es) of

- (2- (4- brwonphansexy) etMyl ) pyrrolidine in 250 m et her YPesiiRRgsh t O
78C under N2. Several m of THE were added to maintain a clear solution.
16.7 m of -1.6 Mn-butyllithiumwas atffed dropwi 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 m of THE was added
dropwi se during 1 hour keeping the Ee erature below -70C. After stirring
for 2.5 hours at -78C, the reacti on—@%%genched by addition of 100 m of
2N HCl. The reactiog was allowed to warmgto roomtenperature and thke pH

3
1
y
1

was adj ust edudg0 Z by additi n of 5 NaOHJl 15 TwenfE: 20 | ayerny@s_sgparat ed
and t he aqueous waémé HPATt ed 7 w-t-h— EtQac. The co
Et 20 Et OAc | W h- e dried over over yda2s A depmtaﬁced to gedie of

crude product whi ch was purified on 400 g of SI lica gel eluting with 9515
WO 01/77093 -31 7 Cctober 2004 PCT/1B01/00 CH2Cl 2/ MeCH t o rerm@
starting tetralo then with 85115 CHZCIQfME‘ to give 3.3 gqj‘/\p,p ct.
NVR (CDCl 3) p&#{é?wz bs, 4H), (2.55,_ A4 2H), (2.84, t, 2H), .98, bs,
4H), (3.19, s, H) .68, s, 3H), 4, s, 3H), (4.31, s , (5.93,
t, 1 H, (6. 59Bu1§/EtJOH) 6.73, s, 1 H),T(6.R8s/r2H), (7.25~¢, 2H. Mass
spectrum (parent 9,8. PGCE L FRg Materials: PhHcO :

6, 7- di met hoxy- 1- tetral one (Aldrich, kewW)
1- [ 2- (4- br onophenoxy) et hyl ] pyr ol M&Phe (A drich, M| waukeey

S D

PhB(OH), / Pd(Ph,P), H, / Pd(OH), / E1OH
EtOH > O
PhH,CO HO O
MeO MeO ! .
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).



Example 2 15
1-{2-[4-(2-Brono-6, 7- di met hoxy- 3, 4- di hydr o- napht hal en- 1- yI}Optw@aoR@(]él—et hyl }
- pyn: olidine To a sol ut of 6 g (0.016 nole) of

{2-[4- (6, wdigipsddexy- 3, 4- APnydr onapht hal en- 1-yl ) - PCT/IB01/00427
phenoxyl -ethyl }-pyrrolidne in 200 ml of_ DM under N2 at roomtenperature
was added dropwi se a solution of 2.8 93%0.016 nol e) of N-bronosucci ni m de
in 20 m of 20 DMF. AIBN (100 ng) was added and the reaction was stirred
for 1 hour, then diluted with water and extracted with Et OAc. The Et OAc

| ayer was dried over Na2SO4 and evaporated to give 7 g of product which
was used mé@ﬁ?-éun fication in the next step. NVR (acetone-d6) ppm

g il) 73,(4m1547‘4}3en§ﬁ05§-?-mt26k9-3 Mh?&o-%ﬂi-éﬁiﬂhthdl&l A4%nes, 3H), 25 (3. 2(3(73 1; ,
d, 2H). Mas® "@ﬁ‘aaéfdrﬁts g fop%@i*rﬁ'g@%? ‘gﬁ%@w%szﬁm%‘éetﬁoqe 5,45 (0052
-(2-[4- (6 7m8iemat$mvxmh2orﬁheauhﬂegﬂodrmwd:regonammmhsomkovh&et@@wy}-et hyl }

i ZD%: (r)o '?eeqﬁ@qﬁ ﬁ@—ﬁ{f’e of r&. ﬁ?éi Fq?ctlon as cogled pouregi tntL water and extracted

napht hal en \ilutryEiOmem@Btd)A@w}dn@& bUéH N&LUSTR anb eParibrated %%:v@‘? 1 criddle
phenyl bor oni of tetrakis ﬁl phosphi ne)

pal | adi um & ng‘?é%c Cysia '@'t“ﬁ‘o ﬁhogggﬂ%q‘éf’/ olgyadust Esalﬁ@# B8 - 32

(0. 072 nol e)1v€. sodi um carbonate in 500 ml of EtOH was heated under
nitrogen for 10 hours. The Et OH was evaporated. Water and Et OAc were added
and the Et OAc | ayer was separated, dried over Na2SO4 and evaporated to

gi ?/e Cl ) FW au) pemMeLR. oeaf‘n @%qnlss il m) qp_lavwaaHpé:s.bth@@]mqs@gOs g or\l R
silica ge u glve .6 g of "produc

(acet one d@*)pw&“%hﬂgﬁ?f?ﬁgb %3 Z%)%a (2.71, m 2H), (2.85 m
6H) , (3 48, s, 3H), (3.62, s, 3H), (4.10, t, 2H) (6.35, s, 1 H),
(6.80-7. ’Mg},sspe i (?)aren§+1)88§§trum (parent + 1): 456. Exanple 4

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



1-{2-[4- (6, 7- D met 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) 6Pctober 2004
1-[2-(4-(6, 7-di net hoxy phenyl - 3, 4- di hydr o-

napht hal enwlygilreaahenoxX¥ - et hyl }-pyrrolidine, 10 of 2N HelraefdéhaA20
and 100 Ml  EtOH containing 1.9 g of pall adi um hydroxi de on cargon was

shaken in a Parr shaker at 50C for 15-%burs under a H2 atnosphere of 30
psi (206843 pascal). The reaction was filtered to renove catal yst and the
Et OH was - evaporated and 5N NaO—I was 20 added to adjust the aqueous pH to 8.

The aqueous nd the Et QAc | ayer -was dried and
evapo(r:]at ed Fﬁ@éﬁ O&Sé’gh' Sp"’r"(‘i| c'f‘géi IBNIB (S0a0 o PMF, M%R@tﬂﬂﬂd(ﬂa%? 46) ppm
(1.65, m A4bbtheliflegrbdusn 1 H), (1.90, d, 1 H), (2.20, m 1 H), (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, 1 H, (6.35, d, 2H), (6.45, s, 1 H),

(6 53, d, 2NMR (CDG§.ppi: 11 #0,bs, 47 l@69r§,4ﬁﬁ)(28§4bs Mﬁf%s %&Cffzﬂ}l(@ 83, t,

parent+ ) : 0 Phenyl rro

- et hox ﬁﬂgﬁ P? Eé?qg§81%t1ll'ﬁ-t{9@ﬁo$ ﬂ&ﬁﬂ@ﬁg’l@ )-2(731%%2”)&%213% xture of
3 met hoxy 7s@penyl - 8-[4-(2-pyrrolidin-1 yl-ethoxy)-
phenyl]-5, 6,7, 8-tetrahydronapht hal en 2-ol and 3-nmet hoxy- 6-phenyl - 5-[ 4( 2-
pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8 tefrahydro-naphthal en-2-0l 7

Cct ober ZOOMaM&lﬁrﬁﬁﬂqaarenB@'/sﬁlll 00427 -33 A solution of 2 g (0.0044
nol es) of 1-{2-[4-(6,7-dinmethoxy-2-phenyl-1, 2,3, 4-

t et rahydr o- napht hal en- 1-yl ) - phenoxy) - et hyI}-pyrroI idine, 80 mM of HOAc and
80 m ofo 48%%raglyaous HBr was heated at 90C under N2 for 2 hours. The

reacti on wa cooled to QC in_an ice bath. 30% agueous NH4AOH was added
to adj ust ti’éé'g‘ﬁl& -Benzyiexy thaxesgrbenyss, ‘éﬂ“%?'@épmq'@@’ﬂﬂc and the

combi ned Et ﬂ@@nd)@y-eﬂﬁrl}wmohdiﬁé ed and evaporated to give 1.6 g of cr ude
products Tﬂl S mate f puri f ||:_ (?
sing 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.



120 g silica gel eluting with CH2Cl 2/ MeCH 99/ 1 then 9515, then 90110 and
finall'y 85115 to give 520 ng of a mixture of 3-nmethoxy 7 October2004
7-phenyl -8-[4-(2-pyrrolidg1-yl - .

et hoxy) - phemoh,]n@;,;G 7,8-t ahydr o- napht hal en-2-ol a

3- et ho) y- 6- phenyl - 5- [4 (2 10
pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7, 811 et rahydr o- napht hal en- 2-ol . NMR
(acetone d5) 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, (4.05, t, 2H), (4.18, d,

1H), (6. 34, 7 d, 2H), (7.15,
m 3H), %h(gghﬂpéﬂ‘ é%@ ﬁ&iy'i)Hép%ﬁ( B? ‘&H) @p@r Ehk%“lﬂ?%@&lm Zlmi then 180
Hngf 6- pE?E)‘BD &-1H)- (emsgy,rwl Mdignlt\lmwseo{mm)d%nnyl 835@07d22|_||—)|)t e'z r2a20
ydr o- nap en [ acet one m m
1 H, (2.5de%h1 ﬁﬁﬁ‘ﬁéﬁ’ QHh&‘ﬁ)NP?'g m 1H, (3.50, d, 1 H, (3. 095,
t, 2H), (4.05, d, 1 H, (6.33, m 2H), (6 60, d, 2H), (6.66; s, 1H),
(6.84, d, 7.10. 3 (,7..55, s, 2H). 25 Mass Spectrum (parent+'1):
430 rregti ﬁ‘ggsao#ﬁﬁ%fﬁp@a@%!hﬁ& 7 October 2004 WD 01/ 77093 - 34 Schene 2
MeO MeO HBr / HOAc PhB(OH), / Pd(Ph3P)4 EtOH f, m PhCHZBr K2CO03 / acetone
Veo- Mo P! 28iMe 2.5+ metaboltte and the 3-OH, 2-OMe metaboiite may be synthesized

hsing the procedures outlined in Schemes 4 and 5.

PCT/1B01/00427

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

‘Scheme 3

B’ N Q
0/\/ 0~ N .

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

H-;/ PA(OH), /EtOH

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

w O . ®
o

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

15



3-OWe, 7 -Pk THN-2-0l Exanple 6 5 7-Hydroxy-6-nmethoxy-1 tetral one A
soluti'on of 10 g (0.048 nole) of 6, 7-di met hoxy- 1-t et ral one? Pgtobg020§4 of
HOAc and 100 m of 48(']ueous HBr was heat ed at for 7 hours. The
reacti on wag okoded t oWoom tenperature and poure nt o waterrmeieos27
extracted with Et OAc. The EtOAc | ayer é@s dried and evaporated to 12 g of
crude product. Purification on 1200 10 of silica gel eluting with 10%
Et20 in CH2A 2 gave 7.5 g of product. I\/p 147-148C (literature np 148-152C,
Journal of Organic Chemi stry, 33,1968, p. 508). NWR (C(c)Cl3) ppm (2.009,
m 2H), (2.E%mMk 125 . (2 85 m- 2H), (3.90, s, 3H), (5.50, bs, 1 H),
(6.64, s, _F!{‘ﬂ(%‘ 1 H. 15 Mass spectrum (parent+l ): 193 Starting
Material: 63 Mdé&%mmnoxw%ﬂme-r(anhmalm1—mphmmxgpgtm} WD 01/ 77093
-35 7 Cct op@hondiRd PCT/ 1 B01/ 04427 Exanple 7

7- Benzyl oxy-6- net hoxy- 3, 4-di hydro 2H naphthalen-1 -one A m xture of 4.5 g
(0.0233 nol H?'ngﬁ PTOWHWWOH%MH&%HGMD ogsmgpwamd.moay of
benzyl 0 A etone was 5
heat ed ?{) T' e?? I[JX ové?%)?m()p‘ %@" g%ﬁ%iuﬁllngs%%%laga%%%o%f’f ﬁ"?’ﬂ‘f’o wat er and
extract ed bmmp&er@n«ﬂetwa@yrahcme tvese Was iobthireddd.5 gla:’tﬁ@flltlarmiommmr ated to
give 7g of crude product Crystallization with Et 20 gave 4. 13 g of product
as a white solid, 110- 111C. 10 NMR (CDCI3) ppm (2.09, m 2H), (2.55,
t, 2H), (2.M¥R (@D%Jippm(e Yy bs,a4H)3(A) 31, (6 2H), (287, t, 2H),,(2.00, b5 ,4H), (3.16)

(7. 25 7. 45, pdTorib.78(<] o (382, <. o), (498585 SRE LGS, fB(EES, hhny, (€96, 1°

Exanpl e
1 0 d, 1H), (6.90, d, 2H), (7.22, d, 2H)

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



1-{2-[4- (7-Benzyl oxy- 6- met hoxy- 3, 4-di hydro
- napht-hal en- 1- yl ) - phenoxyt I-et hyl )- pyrrolidine Using a pr?)@éﬂl?ﬁéz%ﬂfhl ogous

to Exanple 1, from 5.13 0182 nole) of 7- Q
benzyl oxy-Qe Bt Rexy- 3. 4-d dr o- 2H napht hal en- 1- one, 63 %TIHIOIA)O&?M n-

20 butyl Iltﬂl um|n hexane, and 5.16 g (0.019 nole) of 1-(2-

br onophenoxy) et hyl ) pyrroli di ne was obt3-ned 3.5 g of the title product. NWVR
(CDCl 3) 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), (5.90, t, 1H), (6.58,
s, 1 H,(6.74, s, 1H, 25 (6.80, d, 2H), (7.10, d, 2H), (7.25, m 5H)

Mass Spect Hsing apracasiireranplogoys® Exaraplp Belrgn $c25 g (0.0136 mole) of 1-{2-{4-(2-

1- (2-[4- ( 7 oRehs é;gmé )
ph(eno£<yJ(elt:) hw%%%@?’gfﬁgﬁg ng prz)ez'e‘fl &é’néﬁ%’%%g‘g‘b{%@‘awﬁ?{'g from
2.47 g (0. [\12) rﬁgébyf gypnmbqrgnrt:gcr@mnmg (0.41 mmole) tetrakis (triphenylphospine)

b I li di
o b5 vib Bo Rl T o e O PR Fh A3 Sk bR B o) o
NBS and® 9oohtjedifle plogueti n 50 M of DWMF, was obtained 2.37 g of the title
product. NWVR (CDCl 3) ppm (1 90, bs, 4H), (2.69, s, 4H), (2.88, bs, 4H),

(3 10, t, %52 3.83, t, 4.83, s, 2H), (6.20, s, 1 H), (6.65, s, 1
. (6. 90, NyIR Cla)(pr’rro(ﬂBijs )2(6523§,4Hh(27$ﬁb2+ﬂ)h&59rhpe2ﬂ)r(&ﬁ0t,

(par ent +1)

Tl (PR S UML) I RN BTALANER R 1)
henoxy] - et ﬁb‘)ﬂé?rfmﬁ Hi d ine Usi ng a procedure anal ogous to Exanple 3, from
2.37 gqg 0. 00440l €) of 1-(2-[4-(7-

benzyl oxy- 2- br gno- 6- et hoxy- 3, 4- di hydr o- napht hal en-1 -yl) - phenoxy] - et hyl)

15 pyrrol i MaseSpectns ¢parentoDT 4861 e) of phenyl boronic acid, 153 ng (0. 13
nmol e) of

Example 15
_ 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



tetrakis (triphenyl phosphine) pal | adiumand 1.88 g (0.017 nole) of Na2CO3 in
50 m -of EtOH, was obtained 1.38 g of the title product. obeDgi®B) ppm
(1.83, bs, 4H, (2.70, 6H) (2 86, m 2H) (2. m 2H), (3.90, 20 s,
3H), (41 S, (6.65-7.30, m H. M :
(par ent +1) °q§’§’§w3lzxarrp| e 11 25 Ferifiodef"

3- Met hoxy- 7- phenyl - 5-[ 4- (2- pyrrol i di n- 4@ - et hoxy) - phenyl ]-5,6,7, 8
tetrahydro- naphthalen 2-ol A mxture of 1.38g (0.0026 nole) of
1-{2-[4-(7-Benzyl oxy- 6- met hoxy- 2- phenyl - 3, 4-

di hydr o- napht hal en- 1-yl) - phenoxy] - et hyl } -pyrrol i dine, 1.46 g of palladium
hydr oxi de 2émettandybf-phenyHS-[84(2:pMTeidin-1-¥Behtbxyppbheid-26,d,81@Ganydref Et OH was

er - he r TR PRI b o TR R e end e e ©
evapor at ed. 5,6, 7\8-lrGRydrasnaptithetentdoladj ust the ph to 8 and the aqueous' was

extracted with Et OAc. The Et OAc | ayer was dried and evaporated to give .640
ng of the title product. 7 Cctober 2004 WD 01177093 PCT/|1B01/00427 -37

NVR ( CD& 3) NMBRNCOQ:)3pm: 1-88, ts) BHY,12.96, mptH), @64, b6 24H)D(3.00, bs, 2#), (3.25,

(2.85-3. 20, I'(:% ]ﬁ%ﬂ ( ﬁﬁj 2H) 6. 30, d,
2H), (6. 43 ""‘?’H& 35(45%@0‘3@% 5 )(4123 §§2*§ (4 4'?)6858%5'51%8 H). (7. 18,
m 3H) 5 Na€s158peC8H)um (parent +1) : 444 The 2 2-Ove, 1-COH net abolite and
the 3-OH, 2-Owve netabolite may be. synthesized wusing the procedures
outlined in Schenmes 4 and 5. 10 The 3-net hoxy- 6- phenyl
t et r ahydr o- Magshbpedtem: Jpakbntvd} abl i t e may be synt hesized wusing the
procedu,(da outlined in Schene 5. Schene 3 Meo Ove MeO OVe CH
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— -
K,CO; / acetone MeO'
OCH,Ph

Y

AIBN

-
BuLi/E,O Q ‘

: o/\/N :
\_\ 0 NBS /DMF
@

Br
MeC
OCHPh OCH,Ph

D
Y g

EtOH

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



Ove and Meo OH 2-Owe, 6Ph, THN-1-01 Owve + MeO W HBr / HOAc W 1-QOwe,
6Ph, THN-2-o0l 15 WO 01/77093 -38 7 Cctober 2004 PCT/ | BO / 004®peEsllifnl e 12
1-{2-[-4-(5,6-D i nmet hoxy- -di hydro-nap ht hal en-1-vyl he noxy]-ethyt}-
pyrrolidine Using a proce e anal ogous to Exanple 1, om 10 0.048

nol e) of 5 2 By 3hoxy- l-tetralone, 33.4 m of 1.6M n-butyIFl' lifh42h
hexane, and 13.5 g of 1-(2-(4- bronopheanxy)ethyl)pyrrolidine there was
obtained 6.5 g of the title product. NWMR (CDClI 3) ppm (1.90, bs, 4H),
(2.3, m 2H), (2.87, t, 2H), (2.90, bs, 4H), (3.10, bs, 2H), (3.78, s,
3H), (3.82, s, 3H), (4.28, bs, 2H), (5.90, s, I H, (6.63;, d, 1 H, (6.70,
10 d, 1 H), Example 17d, 2H), (7.22, d, 2H) Mass spectrum (parent+l) : 379.8

Starting m%%e*%éﬁéﬁtm%gghqgﬁ_gg%l -tetralone; ref: Organic Process

Research &Dev 72 Exanple 13
Using a procedure analogous to Example 6 from 10 g (0.048 mole) of 5,6-dimethoxy-
1-tetralone, 100 ml of HOAc and 100 mi of 48% aqueous HBr was obtained 7 g of the

5 title product, mp 163°C.

- NMR (CDCl;) ppm: (2.09, m, 2H), (2.67, t, 2H),(2.90, t, 2H), (3.92, 8, 3H), (5.70, bs;
1H), (6.80, d, 1H), (7.68, d,1H).
Mass Spectrum: (parent +1):193
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. '



1-{2-[4-(2-Bronp-5, 6-di net hoxy- 3, 4- di hydr o- napht hal en- l-yl% heno%é/d et hyl }
- 20 pyrrolidne Using a procedure anal ogous to Exanple 2, ff6tebst2%¥4 (0. 14
nmol e) of 1-{2-[4-(5, 6@

di met hoxy- 3, 4- d| h dro ht hal en-1 -yl ) - phenoxy] - et.} pyrrolidine, 2.5 g
(0.014 noYRPVEPRBS and 230my of AIBN in 50 ni of DVF, thePETABABH7ai ned

6.25 g of the title product. 25 NWVR (GBC13) 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, 1 H, (6.95 d, 2H), (7.10, d, 2H) WMass spectrum
(parent+1) : 458 30 Exanple 14

1 {2- [ 4- (5 NBARX CRCHPprynA1 S0ty WHE, (2:20i iny SHR-(AAB/Y D), ¢nod, sl bhy, pBieooxy] -ethy

- pyrroli 01 77 | B 042 Using a
pr ocedur e ggaﬂ@gge'g 9@5%%‘102%}3\0%%569'3%(88%? %ér'gldeﬂ*"bf(g%‘{% [4-(2-
br ono- 5, 6- d)nBi88ody2k), &25, dy2H ) (hapAseae8HY - vl ) - phenoxy] - et hyl }-pyrrolidin
e, 4.16 g (0.034 -nole) of phenylboronic acid, 472ng (0.41 mmole) tetrakis

(triphenyl phospi ne) palladiumand 5.78 g (0.054 nole) of Na2CO3 in 200 m
of Et O-bwagxabpieidfed 6.3 g 5 of the title product. NWR (CDCI 3) ppm (1.80,

bs, 4 73, 3.0 )

(:s),. 83,H) s, (éﬁé?“ (‘g%é‘zﬁfz’*y é{"‘“{’eé ‘51?%“'%*’ é%ridg'c‘)y?’e 'EB"GF’W‘E'E"g '1F$}') 26 74H) d,

2, St 21, s i (et L S,
-yl )rrppheno%%/rg ‘gr %‘i(q?r(} ?"%WPB?‘? %T‘EHBB'EJ; ﬁama“ﬁsigéﬂé‘f %4351’?6‘6%% To Exanpl e
4, from 6. Bergzy(d&y@ijﬁamm-ﬁﬁdﬂfydﬂo—éé}ar{tﬁaléﬁ’lEijl)~phenoxyl}-eth -pyrrolidine, 1.68

i 1t - £ BB of el A5 P BB ¥ o BN it Wl 11 1 7

was o ta:ne
of the title product.

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



(0.055 nole) of palladium hydroxide on carbon, 5 m of 2NHCI and 10 m of
H2Oin 100 ml of EtOH there was obtained 5.06 g of the t{fckbgrdidct. 20
NMR (acetone d6) ppm (1.' bs, 4H), (2.70, m 1H), .85, bs, 4H), (2.95,
m 1H), (Wo4dPvbs, 2H), ™. 38, bs, 2H), (3 78 s, 3N (3. Zm1/08,
(4.40, bs, 2H), (6.43, d, 1H, (6.74_%:9 (6.85-7.15, m 7H) 25 Mass
Spectrum : (parent+l) :458 Exanple 16 Phenyl 5-[4-(2- pyrrolidi .

n- 1-yl - et hoxy) - phenyl 1]-5, 6, 7, 8-tetrahydro- napht hal en- 1,2-diol and a

m xture of 2-methoxy-6-phenyl-5-[4-(2-pyrrolidin-1-yi-ethoxy)- -
phenyl ]-5, 6.7 8 tﬁtrahydro napht hal en-1 -ol and 1-nethoxy-6-phenyl-5-[4-(2-
pyrrolidi %—?—Q%—e =yt=et hoxy- phenyl ]-5, 6,7, 8-tetrahydro-naphthal en-2-0l Using
a proceduré-l’deibbng-&mmql Exa(ﬁabm&;dlhﬂeyhe’!h&gr)@leﬁwsm,&-)eméh)ﬁdr{JQ [ 4- (5, 6-

di met hoxy- 2- Bﬁﬁ' }cl) , 3, 4-t etrahydr o- napht hal en-1-yl ) - phenoxyl - et hyl } - pyrr
ol i di ne, c and 80 m of 48% aqueous HBr, was obtai ned 650 ny
of a m xt urUsmgfa pracémtre)hmlogidn@zb B&araile 17 0BEm BCd KThmIB)bT 1-{2g4-(5-

ér g?t Eg K![ Eoei\cg h 5—%hg|¥yl '5394| c'ilﬁyd}onaaﬁtha?en- £5 )pﬁgn%%n]y-étlliﬂi’ 6,7,8-tetrahy

1- met hoxy- @pypdiieingl 33441 pallagipnr tpddoxidd ety carbbrl AOymi-gf RNAECL, |30 m! of H,O and
5678te hyd hthalen 3) ppm (1.88, bs, 6H),
(2.10. m 1 o é@@fﬁ %’e""ﬁ'ﬁ)"‘:’tza d(?oggtﬁ’g%"%}%c(s 25, dt. 1H), (3.35, d,
2H) , (385 s,3H) (4.10, bs, 2H), (4.25, d, 1H), (625688 m 8H),
(7.15, i%—g ent+1) : 444 10 and 140 ng-. of
6-phen -5 Esggfﬁw’ﬁgﬁ%&l‘ﬂl‘f %et hoxy) - phenyl ] -5, 6, 7, 8-t et r ahydr o-
naphth en-|,2-diol Mass spectrum (parent+l) : 430 15 . Schene 4 W

The 1-methoxy—6-phenyl-tetrahydro-naphthaien-2-0l metabolite can be synthesized

as shown in Scheme 6.

Scheme 5
o}

T i HO
eO ' " Li,CO;/DMF /it PhH,CO

M reflux HOY
;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 '
EiOH
MeO
PhH,CO

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



a MO OCH2Ph HBr / HOAc PhCH, Br K, C0O3 / acetone OCH2Ph F~> OCH2Ph 2- Owe,
6Ph, THN-1-ol 7 Cctober 2004 WO 01/ 77093 PCT/ |1 B01/ 00427 - 44 OEjabepRe0q 7

5- Hydroxy- 6- net hoxy-1 tral one Using a procedur'al ogous to Exanple 6
from 10 g w8 oP4@epol €) 5, 6-di met hoxy- 1-tetral o™, 100 nipcefipéidg7and
100 M of 48% aqueous HBr was obtained 7 g of the 5 title product, np
163C. NWR (CDO 3) ppm (2.09, m 2H), '(42’.67, t, 2H:(2.90, t, 2H), (3.92,
S, 3H, (5.70, bs, 1H, (6.80, d, 1 H, (7.68, d,1 H. Mass Spectrum
(parent +1):193 10 Starting material 5, 6-di methoxy-I-tetral one; ref:
Organi ¢ Process Research and Devel opgent 999, 3,71-72. Exanple 18 .15
5- Benzyl oxy- 6- net hoxy- 3, 4- di hydr o- ZFg‘ﬁ%—éal en-1 -one Using a procedure
anal ogous to Exanplg 7 from4 5 g (0.024 gol e) of 5-hydroxy-6-

met hoxy-|-tetra Ion %{?Hgo 031 nolg) lof Q%E‘}Nlhr brom de and 1 0. 072"
mol e of K2CB _of “dtetone) [ 1 ct was obta (5. 13
g) as a Wwhi tg30 y st al 1 zad A1 h Teib @@y /DMyt Q0EHSY CDClI 3)

Ct, 2H), (3.88, s, 3H), '(’*5 i1, s,
0 Br-@—O\_\

Mel . . Y
K,CO,/ acetone PhH,CO Buli/Et,O O _

ppm (2.10, m ZU)AG (2.55, t, 2H), (2.d

40 degrees : OMe
T ——— - o s+ 0/\\/@ O/\/D
O NBS / DMF O
S, ]
AIBN Br
PhH,CO ‘ I l I
OMe : OMe
G/\/£:> G/\/J:>
PhB(OH), / Pd(Ph.P), H,/ PA(OH), /EIOH |
EtQOH O C
PrH,CO HO

OMe ‘ OMe
1-OMe, 6Ph, THN-2-0l



2H), (6.63, s,-1 H, (7.20-7.45, m 5H), (7.60, s, 1 H Mss Spec [ um
(parent +1): 283. 25 Exanple 19 7 October 2004

1- (2-[4-(5-Benzyl oxy- 6- et hoxy- 3, 4- di hydr o- napht hal en-1 yl) -

phenoxy]-ethyl }- pyrrolidine Using a procedure anal ogous to Exanple 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-one, 9.88 g (0.366 nole) of 1-(2-(4-
bronophenoxy) et hyl ) pyrrolidine and 13.63, 1 of 1.6Mn-butyllithiumin
hexane was obtained 4.3 g of the title product. 7 October 2004 0 WO

01/ 77093 PCT/ 1 B01/ 00427 -42 NWVR (CDCl Qiaipem (1.90, bs, 4H), (2.20, m 2H),
(2.78, t, 2H), (2.90, bs, 2H), (3.120, bs, 1 H, (3.84, s, 3H), (4.26, t,
2H), (4.98, s, 2H), (5.86, t, 1 H, (6.65 d, 1 H, (6.74, d, H), (6.88,
d, 2H), (7.25, d, 2H), (7.28-7.50, rn, 5H 5 Exanple 20

1- (2-[ 4- (5gBenzyl oxy 2-brono- 6- net hoxy- 3, 4- di hydr o- napht hai en- 1-yl )
phenoxy] - et hyl }-pyrrolidine Using a procedure anal ogous to Exanple 2, from
4.3 g (0.0094Tnpl ef mefabelite of (F)aig-G-phenyl-5-{4-(2-pyrrolidin-1-yl-sthoxy)-phenyl]-

benzyl oxy- 6- metvastranyrs hapre: thyl} pyrrol i di
ne, 1.68 10 g ( 0094 rr)@‘lre) of aﬁggﬁgaﬁgﬁ&n)ﬂf&gr&@%@ﬁﬂﬁﬁgﬁ t here
was obtained 4,q of the title product. NI\/R (CDCI 3) ppm (1. 95 bs 4H),
(2.75, t, 2H), (2 9@,Ht 3.00, bs, 4H), (3.10, bs, 2H), (3.80, s,
3H), (4.33, sH . , H, (6.57, d. 1 H), (6.93, d, 2H),
(7.15-7.30, 15 ' hs” Sp rum (parent+1): 536 Example 21 20
1-{2-[4- (5-Benzyl™ ‘ henyl - 3, 4- di hydr o- napht hai en- 1-yl ) -
phenoxy] ethyl}-p d| ne Us\ ng a procedure anal ogous to Exanple 3, from

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:



benzyl oxy- 2- br ono- 6- net hoxy- 3, 4- di hydr o- napht hal en- 1-yl ) - pggnoxy%- et hyl) -
pyrrolidine, 2.28 g (0.186 nole) of phenyl boronic acid, 25 ﬁ'@bf’ 2004,

nrnol e) of 25 tetrakis(triphenyl phospine) palladium 3.7 g (0.03 nole) of
Na2C33 in 150 m of EtOH the was obtaingd 3.2 g of the title product. NWR
(CDCI3) ppm (1.84, bs, 4H), 2:83, m 2H), (2.74, m 4H), (2.95 m 4H),
(3.84, s, 3H, (4'.10, t, ZI—DRE%.O&, 2H), (6.55,-d, 1 H, (6.65, d, 1
H, (6.75, d, 2H), (6.90-7. /\ 2‘32) Mass Spectrum: (parent+1): 532
7 Cctober 2004 WO 01/77%3_50 0 })/ 427 -43 Exanple 22

2- Met hoxy- 6- phenyl -5-[4-( o1 di'n- 1- yiR+ et hoxy) - phenylt]-5,6,7,8-tetra
hydr o- napht hal en-1 -0l Usin br ocedur e anal ogoyp to Exanple 11, from 3.2
g (0.007nmoi_e) of 1-{2-[4-(5- "S.bezyho)cy- 6- et hoxy :

2- phenyl - 3Y4- di hydr onapht hal en- 1-y{"} enoxy] -ethyl)- pyrrolidine, 3.4g of
pal | adi um hydr oxi de on carbon, 10 ™ Nf 2NHCI, 30 ml of H2O0 and 100 ml of
EtOH, there was obtained 2.2 g of product. Mass Spectrum (parent +1)
444. 10 The 1-met hoxy- - 6- phenyl -t et raffydr o- napht hal en-2-0l netabolite can
be synthesized as shown in Scheng 6. Sctgﬁrre 5 Me[ 48% HBr reflux HO

K-) Q031 acet %@,egwagg,ecqéafgnph@ Li, OR3 /_DIVF | It PhH2QO BuLi / Et, O
10

NBS/ DVF )

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



Al BN 3-OMWe, 6-Ph, THN-2-ol 15 WD 01/77093 MeO' reflux We Mel K2Q03 |
acetone 40 degrees PhB(OH), / Pd(PhliP)4 Bt OH FhH2CO We W Octabgr 28%kbne 6
OH W PhCH2Br Li,C /D03 MF Irt NBS | DVF AIBN 7 October 2004 PCT/ | BO
/00427 OH Me H, / Pd(OH)2 / EtOH W 1-£Me, 6Ph, THN-2-ol 7 Qctober 2004

-45 . L , : .
dysfunction, colon cancer, skin wrinkles, autoimmune disease, alopecia, ache,

cardiovascular disease, cataracts, diabetes, endometriosis, female sexual
dysfunction, hyperglycemia, obesity, obsessive compulsive disorder, premenstrual
syndrome, prostatic carcinoma, benign prostatic 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




Clains: 5 1. A netabolite of

(-)-cis-6-phenyl -5-[4-(2-pyrrolidin-1-yl - et hoxy) - phenyl ] - 7 October 2004
5,6, 7, 8-tetrahydro-napht hal ene-2-0l selected fromthe group consisting of
HO OH and stereoi soners, tautoners, reglo and configurational isoners

t hereof; and 10 pharnaceutically accepté e salts thereof. 2. A use of an
effectlve amount of g et abohite of (-)-cis-6-phenyl-5-[4-(2-

pyrrol i di n- 1- Yo etHOXy ] «f yl]-5, 6, 7, 8-t etrahydro- napht hal ene- 2- ol
corresponding tol 4 7Lt ober 2004 R3 - 46 (1) 5 10 wherein R, is
selected fromR4 M( CH2 i R5 is selected fromH, or CH3; R2,
R3, R4 and R7 are sanme or \dif erent and are selected fromH and ORS
and 15 R6 is sel ette - - NHCH2Q00H, provided that: (a) if R
is, N or -NH(CH2)3000H g 20 30 (b) R2 is OH or OCH3 and R3 and R7 are H,
or if R is as defined ) above and (c) R2 and R7 are Hand R3 is OH

or OCH3i then R4 |sonot

HO | YA OlN




or an optical, - stereo, regio or configurational isoner or soner
thereofpor a tautoner, o? a pharnacegtlcally accept abl e sgﬁkﬁﬁﬁé?QB* for

t he manufacture of a 35 nedicanment for treating osteoporosis, breast
cancer, hyperlipidem a, atherosclerosis, Al zheiner's disease, cataracts,

| oss of Iibido, male sexual 7 October 2682 5 10 -47- dysfunction, colon
cancer, skin WWInk|%ﬁf aut0|@ﬂune di sease, al opecia, acne, cardiovascul ar
di sease, catana éé/dla'. $ ndometriosis, femal e sexual dysfunction,
hyper gl ycem a, op :ss ve conpuIS|ve di sorder, prenenstrua
syndrone, prosta ) L@n prostatic hyperpIaS|a pul nonary
hypertension, rep 4i on da rheunat0|d arthritis, osteoarthritis,
seborrhea, senile~gynegon i &—{ est ost erone def|C|ency, Turner's
syndrone, uterine f|br0t atrophic vaginitis, incontinence, uterine
cancer, hirsutism bulim anorexia, hypoactive sexual desire, sexua
arousal disorder, dyspareunla. vagi ni'snmus, prolapse, urinary tract

i nfections, sHBO nyogardgyaly i nfarction, acute or chronic renal failure,

peri pheral arter e i sease, ynaud's Phenonmenon, cancers of
the ovary, livera . eas -N\asowel | as desmpid cancer, glioma, and
renal cell carcing pronmot i ng wound heal i ng, increasing the frequency

of orgasns, or |ow sagi n H 3. The use as clainmed in claim2

wherei n said netabol i te J ) - Ci s- 6- phenyl -

[4-(2-pyrrolidin-1-yi-ef} ) - phenyl 7-5,6, 7, 8 t et r ahydr o- napht hal ene- 2- ol
is selected fromthe grouthI:onsi sting of: HO HO HO NH , 000H 7 Cctober 2004
-48 HO HO ‘

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
®

—

[
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,



HO HO HO OH 7 Cctober 2004 -49 HO HO and stereoi sonmers, tautonmers, regio
and configurational isoners thereof; and pharnaceuticall y7 % salts
thereof. 5 4. A pharmaceutical conposition conprising a netabolite of
(-)-cis-6-phenyl -5- :

[ 4- (2-pyrrolidin-1-yl-ethoxy)-phenyl]-52%; 7, 8-t etrahydro- napht hal ene- 2- ol
correspondi ngpp&idggﬂ.gyl al: 10 (1) R4 20 wherein R, is selected fromN U or
-NH(CH2) 3COR61 R5 is selected fromH, or CH3i 25 R2, R3, R4 and R7 are the
sane or different and are|selected fromH and OR5; and R6 is selected from

-OH, or - NBICHZAYOOH R{isCci-ober | 200MHcpD.dmbeMbLRed that: 5 (a) if R is, or
- NH( CH2) SO00H and (b) is/OH or “and R3 and R7 are H or if R is as

defined in (a) above and (c) RR and R7 are Hand R3 is OH or OCH3i'
(b) Rz is OH or OCH; and Rz and R; are H, or if Ry is as defined in (a) above and

10 (o) Rz and R; are H and Rj is OH or OCH;,

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



then R4 is not-H, or an optical, stereo, regib or configurgk; nal b@fner or
geonetric isoner thereof or a tautoner, pharmaceutically éﬁﬁpég sal t

thereof, and 15 a pharmaceutically acceptable carrier, vehicle or diluent.
5. A conposition according to claim4 wheghein said netabolite of (-)-cis-6-
phenyl - 5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthal e
ne-2-ol is selected fromthg_group consisting of : 20 HO HO 7 Oct ober 2004
-51 HO NH COOHOK) Ettober 2004 -52 HO OH HO HO and

stereol soners, t i and configurational isomers thereof; and
phar maceut i cal | y~g€Cep#able sal N8 ther g0®OH5 :

O
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and stereoisomers, tautometrs, regio and configurational isomers thereof; and
pharmaceutically acceptable salts thereof.





