RAISBECK, LARA, RODRIGUEZ B RUEDA l Z
MIEMBROS DE LA FiRMA

BAKER & MCKENZIE

CALLE 35 No. 7-25, PBo 4
TELEFONO: (57-1) 332-2800
Booovh, D.C. COLOMBIA
WWW. BAKERINFO.COM
OFFICE. BOOOTA@BAKERNET.COM
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Y CDERCID
Radicaci : S1627
SUPERINTENDENCIA DE INDUSTRIA Y COMER¢ .
DIVISION DE NUEVAS CREACIONES F::i 00 200111 17:04)07 Falios: 1o
b1 MEMIBEDD | Y

RERESTR

E. S, hIlr,l.l'.'!ll 2429 DIVISION IF jEws

Re: Expediente No. 01.027.558.
Solicitud de Patente de Invencién titulada:
“METABOLITOS AGONISTAS/ANTAGONISTAS DE
ESTROGENO”.
Solicitante: PFIZER PRODUCTS INC.

RES TA AL AUTO NOTIFI 0 POR ESTADO No. 043
DE FECHA 17 DE MAYO DE 2001, OFICIO No. 1490

CARLOS R. OLARTE, mayor de edad y vecino de Bogotd D.C., identificado tal
como aparece al pie de mi firma en mi cardcter de apoderado de la sociedad en referencia,
me permito manifestar lo siguiente ante el auto emanado por ese Despacho, dentro del
término legal:

1. En atencién a la tinica observacién del Examinador, adjunto el documento de
cesién del derecho de patente otorgado por los inventores & Pfizer Products Inc.,
debidamente legalizado y traducido.
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RAISBECK, LARA, RODRIGUEZ & RUEDA
MIEMBROS DE LA FIRMA

BARKER & MCKENZIE

2, Finalmente, adjunto la Copia Certificada del Documento de Prioridad No.
60/267,198 presentado ante la Oficina de Marcas y Patentes estadounidense el dfa 07 de
abril de 2000. Asi mismo, presento copia de la traduccién al espaflol del Capitulo
Reivindicatorio del Documento de Prioridad.

Atentamente,

1

CARLOS R. OLARTE
C.C. No. 79.782.747 de Bogoti
T.P. 74.295

Anexos: Documento de Cesién.
Copia Certificada del Documento de Prioridad.
Traduccién del Capitulo Reivindicatorio del Documento de Prioridad
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TRADUCCION OFICIAL No. 135/01 de un documento escrito en Inglés, el cual
para su ldentificacién se sella con el sello del Traductor. Esta es una Traducclén
Oficlal efectuada el dla 9 de abrill de 2001 por la Sra. Maria Teresa Lara R., c.C.
41.568.055 de Bogotd, Traductora Oficlal segiin Resoluclén No. 01016 del 2 de

octubre de 1998, expedida por el Ministerio de Justicla.

Traspaso del invento “Metabolitos Agonistas/Antagonistas del Estrégeno” a
PFIZER PRODUCTS INC. Certificacién notarlal suscrita por Kenneth Greenwaod,

Notarlo Pablico de Egham, Surrey, Inglaterra, y legalizaciones subsiguientes.

PC10810ATMC
CO-1
TRASPASO

Por contraprestacién vallosa pagada a nosotros por PFIZER PRODUCTS INC.,
socledad constitulda conforme a las leyes del Estado de Connecticut, Estados
Unidos de América, cuya direccldn postal completa es Eastern Point Road,
Groton, Connecticut 06340, Estados Unidos de América, por el presente
vendemos y traspasamos a la citada PFIZER PRODUCTS INC., todo nuestro
derecho, titulo e Interés en y sobre nuestro Invento de una nueva y util Mejora
en METABOLITOS AGONISTAS/ANTAGONISTAS DEL ESTROGEN , en
cuanto hace a la Republica de Colombla, tal como se Indica y describe
plenamente en la especificaclén, y por el presente autorizamos y solicitamos al
Comislonado de Patentes de Colombla expedir dicha patente a nombre de ia

citada PFIZER PRODUCTS INC., de conformidad con este traspaso.

En fe de lo cual, hemos firmado el presente.

(Fdo.) Wesley Warren Day 12 Marzo 2001

Lugar, fecha y firma - Wesley Warren DAY Groton, Connecticut, EUA
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(Fdo.) Kim Anne Johnson 07 Marzo 2001
Lugar, fecha y firma - Kim Anne JOHNSON Groton, Connecticut, EUA
{Fdo.) Chandra Aggarwal Prakash 12 Marzo 2001

Lugar, fecha y firma - Chandra Aggarwal PRAKASH  Groton, Connecticut, EUA

(Fdo.) James Frederick Eggler 09 Marzo 2001
Lugar, fecha y firma - James Frederick EGGLER Groton, Connecticut, EUA
[Sello] Certificado, verificado y autenticado

en la cludad de Egham en Surrey

El dfa 19 de marzo de 2001

&

(Fdo.) Kenneth Greenwood

KENNETH GREENWOOD
NOTARIO PUBLICO
HORNE ENGALL AND FREEMAN

(Adherida, oblea dorada
con el sello notarlal)

APOSTILLA

(Convendén de La Haya del 5 de octubre de 1961)

1. Pals: Relno Unido de la Gran Bretafia e Irflanda del Norte

Este documento ptiblico

2. ha sido firmado por K Greenwood

3. actuando en calidad de Notario Publico

4, lleva el sello/estamplila de el antedicho Notario Pdblico
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Certificado

5. en Londres 6. el 19 de marzo de 2001

7. por el Secretario de Estado Principal de Su Majestad para Asuntos Exterlores y
de la Commonwealth

8. No. G874026

9. Sello/Estampliia 10. Firma

(Sello de la Oficina de
Asuntos Exterlores y (Fdo.) J. Garbrah
de la Commonwealth)

La anterlor es traducclén flel y completa del documento en referencla, de la cual
5 se deja copla en este archlvo para su confrontacién.
g

(Decealoal?

Maria Teresa Lara R.

c.c. 41.568.055 de Bogotd
Traductora Oficlal segin
Resolucién No. 01016 del
2 de octubre de 1998, del
Ministerio de Justicla
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ASSIGNMENT

Fo:r'vululble consideration paid to me (us) by PFIZER PRODUCTS INC. a corporstion organized under the
laws of the State of Connecticut, United States of America whose full post office address is Eastern Point
Road, Groton, Connecticut 06340, United States of America, I (we) do hereby sell and assign to the said
PFIZER PRODUCTS INC., all my (our) right, title and interest in and to my (our) invention for a new and
useful Improvement in ESTROGEN AGONIST/ANTAGONIST METABOLITES so far as the Republic of
Colombia is concerned, as fully set forth and described in the specification, and I (we) do hereby authorize and
request the Commissioner of Patents of Colombia to issue said patent to the said PFIZER PRODUCTS INC.

in accordance with this assignment.

In witness whereof I (we) have hereunto set my (our) hand(s) this

‘ A Q L&9~\_ n\ 12 March 2001
e, date and signature - Wesley Warren DﬁY Groton, Connecticut, USA

07 March 2001 _
ace, date signature { Alm Groton, Commecticut, USA

l_.2 Harch_ZOOl
Groton, Connecticut, USA

09 March 2001
Groton, Connecticut, USA

HORNE ENGALL AND FREEMAN

LS8G
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(Hague Convention of § October 1961 / Convention de La Haye du S octobre 1961)

Country: United Kingdom of Grest Britin and Northern Ireland
Pays: Royaume-Uni de Grandec-Bretagne et d'Iriande du Nord

Thia public document / Le présent acte public

Het been signed by K Greenwood
a &1é signé par

Acting in the capacity of Notary Publie
agissant en qualité dc

Bears the seal/stamp of ~ The Sald Notary Publie
st revitu du scemuitimbre de

Centifled/Atiesté
at London/ Londres 6. thefle 19 March 2001

by Her Majesty’s Principal Secretary of State for Foreign and Commonwealth Affairs /
par ke Seeréaire 3°Eiat Principal de Sa Majesté aux AfThires Etrangires et du Commonweslth.

Number/sous No G874026

Stamp: 10. Signature: J. Garbrah

For te Sarreiwy of Sinte / Pour ke Ssvdtuive d'Eae
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LOS ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIEN SE LES PRESENTE ESTE DOCUMENTO
DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS

Oficina de Patentes y Marcas de los Estados Unidos

06 Abril de 2001
ESTO ES PARA CERTIFICAR QUE LO ANEXADO AQUI ES UNA COPIA
VERDADERA DE LOS REGISTROS DE LA OFICINA DE PATENTES Y
MARCAS DE LOS ESTADOS UNIDOS DE AQUELLOS PAPELES DE ESTA
SOLICITUD IDENTIFICADA ENSEGUIDA QUE CUMPLIO CON LOS
REQUISITOS PARA SER OTORGADA UNA FECHA DE rn:s:nmné:du BAJO

35 UsSC 111.

NUMERO DE SOLICITUD: 60/267,198

FECHA DE RADICACION: 07 de Abril de 2000

Por autoridad de

E1l COMISIONADO DE PATENTES Y

MARCAS
Sello de la Oficina de (Firmado Andrea T. Jones)
Patentes y Marcas de Andrea T. Jones
los Estados Unidos Oficial de

de América Certificacién

\28
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Habiéndose descrito la invencidn como antecede, se declara como
propiedad lo contenido en las siguientes

REIVINDICACIONES
1. Un metabolito de ({-)-cis-6-fenil-5-[4-(2-pirrolidin-1-
iletoxi) fenil]~5,6,7,8-tetrahidronaftalen-2-olcorrespondiente

a la fSrmula I: ) -

)

en la que R, se selecciona de

Ay A

-NH (CH;) yCORy;;

Ry se selecciona de H 6 CHj;

R., Ry, R, ¥ R, son iguales o diferentes y se seleccionan de H
y ORy; ¥

R, se selecciona de -OH 6 -NHEH;COOH, siempre que:

-r W -
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VAR T 2 s
. .

LR TYE PR



) 72

(
(a) si R, es ( 7 o -NH (CH,),COOH y

{(b) R, es OH 6 OCH; Yy R; Y R, son H, b si -l.?., es como se definié

en (a) anteriormente, y

S (c¢) Ry Y R,son HyR; es OH 6 OCH,,

@ entonces R, no es H.
o un isémero Sptico, estereoisSmero, regioisémero o isdmer
configuracional o isémero geométrico de &ste o un tautémer o

10 sal, N-&xido, éster, sal de amonio cuaternario o profarmaco

farmacéuticamente aceptable de este.

2. Un metabolito de (-)-cis-6-fenil-S5-[4-(2-pirrolidin-1-
iletoxi) fenil]-5,6,7,8-tetrahidronaftalen-2-ol segin la

15 reivindicacién 1, que se selecciona del grupo constituido por:

&
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Yy los estereroisdSméros, tautédmeros, regicisédmeros e isbémeros
configuracionales de éste, y las ;ale:_ N-6xidos, ésteres,
sales de amonio cuaternario y profirmacos de éste

@ 10 farmacéuticamente aceptables y las combinaciones de éstos.

3. Un estuche que comprende un metabolito de (-)-cis-6-fenil-
S~ [4- (2-pirrolidin-1-iletoxi) fenil) -5,6,7,8-tetrahidronaftalen-

2-0l correspondiente a la £6rmula I:

15
()

@
: e la que R, se selecciona de
i ~
4
OO O
) 25
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T S R e el :
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Ent

P 4
3y

-NH (CH,} ;COR,;
Ry, se selecciona de H 6 CH,;

R;, Ry, R, ¥ R, son iguales o diferentes y se seleccionan de H

Y ORs; Y . —

-

R; se selecciona de -OH 6 -NHCH,COOH, siempre que:

|
(a) si R, es ("7 o -NH (CH,),CO0H y -

(b) R, es OH 6 OCH; y R; y R; son H, o 8i R, es como se definié

en {(a) anteriormente, y
(c) R, yRysonHYR; es OH § OCH,,

entonces R, no es H.
un i'sémero 6ptico, estereoisbmero, regioisbmero o isbémero
configuracional o isfmero geométrico de éste o un tautdmero
sal, N-6xido, éster, sal de amonio cuaternario o proférmac

farmacéuticamente aceptable de este.

4. Un estuche seglin la reivindicacién 3, en el que el citado
metabolito de (~)-cis~-B-fenil-5-(4-(2-pirrolidin-1-

iletoxi) fenill-5,6,7,8-tetrahidronaftalen-2-0l se selecciona

del grupo constituido por:
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Y los estereroisémeros, tautédmeros, regioisémeros e isbmeros
configuracionales de éste, y las saleJT'N-éxidos. éoteres,
sales de amonio cuaternario y profirmacos de éste

farmacéuticamente aceptables y las combinaciones de éstos.

5. Un procedimiento de tratam{ento de una enfermedad que
comprende la administracién a un sujeto necesitado de ello de
una cantidad eficaz de un metabolito de (-)-cis-6-fenil-5-{4-
(2-pirrolidin-l-iletoxi)fenil] -5,6,7,8-tetrahidronaftalen-2-ol

correspondiente a la férmula I:

(M

en la que R, se selecciona de
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Al

-NH (CHj,) ;COR,; ——
5 R; se selecciona de H & CHy; -
R;, Ry, Ry Y R; son iguales o diferentes y se seleccionan de H

Y ORy; ¥
Ry se selecciona de -OH 6 -NHCH;COOH,- sie-m_p-re que:

10 (a) s8i R, es ( 7 o -NH(CH,),COOH y

(b) R, es OH 6 OCHy; Yy Ry Y R, son H, o si R, es como se definié

en (a) anteriormente, y

{c) li, Y R, son H y R; es OH & QCH,,
15
entonces R, no es H.
o un isémero éptico, estereoisémero, regioisémero o isémero
configuracional o isémero geométrico de éste o un tautdmero o
sal, N-6xido, éster, sal de amonio cuaternaria o profarmaco

20 farmacéuticamente aceptable de este.

6. Un procedimiento seglin la reivindicacién 5, en el que el
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citado metabolito de (-)-cis-6-fenil-5-(4-(2-pirrolidin-1-

iletoxi) fenil] -5,6,7,8-tetrahidronaftalen-2-o0l se selecciona

del grupo constituido por:
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y los estereroisémeros, tautémeros, regioisémeros e isémeros
configuracionales de éste, y las sale;T N-6xidos, ésteres,
sales de amonio cuaternario y proférmacos de éste

farmacéuticamente aceptables y las combinaciones de éstos.

7. Un procedimiento seglin la reivindicacién 5, reduciendo
sustancialmente el citado procedimiento la propensién
concomitante a efectos adversos asociados a la administracién

de estrdgenos.

8. Un procedimiento segin la reivindicacién 6, reduciendo
sustancialmente el c¢itado procedimiento la propensién
concomitante a efectos adversos asociados a la administracidén

de estrégenos.

9. Una composicidén farmacéutica que comprende un metabolito
de (-)-cis-6-fenil-5-[4~(2-pirrolidin-1-iletoxi)fenil]-5,6,7,8-

tetrahidronaftalen-2-0l correspondiente a la fSrmula I:
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en la gque R, se selecciona de

—T

@,

10

~NH (CH,) yCOR,;

- Ry &€ selecciona de H 6 CHy;

li;. Ry, Ry ¥ R, son iguales o diferentes y se seleccionan de E

15 y ORy; ¥

R, se selecciona de -OH 6 -NHCH,COOH, siempre que:

1y

o -NH (CH;) ;COO

si R, es

{a)

. 0 81 R, es como se definié

E

» Y Ry Y Ry s0n

R, es OH & OCH

(b)

Y

en (a) anteriormente, y

20

R; ¥ Ry son Hy R, es OH 6 OCH’.

(c)
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entonces R, no es H.
un isémero &ptico, estereoisdmero, regioisémeéo o isbmero
configuracional o isdmero geométrico de éste o un tautémero o
sal, N-6xido, éster, sal de amonio cuaternario o profarmaco
farmacéuticamente aceptable de este, y —*

un portador, vehiculo o diluyente farmacéuticamente aceptable.

10. Una composicién seg(n la reivindicacién 9, en la que el
citado metabolito de (-)-cis-6-fenil-5-[4-(2-pirrolidin-1-
iletoxi) fenil) -5,6,7,8-tetrahidronaftalen-2-ol se selecciona

del grupo constituido por:

3
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y los estereroisémeros, tautémeros, regioisSmeros e iséreros
confiquracionales de éste, y las salé;: N-6xidos, ésteres,
sales de amonico cuaternario vy préférmacos de éste

farmacéuticamente aceptables y las combinaciones de éstos.

11. Los compuestos:
6-fenil-5-[4-{(2-pirrolidin-1-iletoxi)fenil]-5,6,7,8-
tetrahidronaftalen-2,3-diol,
3-metoxi-7-fenil-8-[4-(2-pirrolidin-1-iletoxi) fenil] -
5,6,7,8-tetrahidronaftalen-2-ol,
3-metoxi-6-fenil-5-[4-(2-pirrolidin-l-iletoxi) fenil]) -
5,6,7,8-tetrahidronaftalen-2-0l,
§-fenil-5-[4-{2-pirrolidin-1-iletoxi)fenil]-5,6,7,8-
tetrahidronaftalen-1,2-diol,
2-metoxi-6-feni1-5-[4:(2~pirrolidin-1-ile€oxi)fenil]-
5,6,7,8-tetrahidronaftalen-1-ol,
1-metoxi-6-fenil-5-[4-(S-pirrolidin-l-iletoxi)fenil]-
5.6,7,8-tetrahidronaftalen-2-01,

Y los estereroisémeros, tautémeros, regioisSmercs e

\Yo
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isémeros configuracionales de éstos, y las sales, N-6xidos,
ésteres, sales de amonio cuaternario y profarmacos de é&stos

farmacéuticamente aceptables y las combinaciones de éstos.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and T{ndemrk Office

April 06, 2001

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 60/267,198
FILING DATE: April 07, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

Arrdhas, A

ANDREA T JONES
Certifying Officer
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This is & request for filing 8 PROVISIONAL APPLICATION under 37 CFR 1.53 (b)(2)

Docke: Number | PC10810 Type 8 plus sign (+) inside this
box

RESIDENCE (QTY AND EITHER STATE OR FOREIGN COUNTRY)
CLD LYME, CT
ERST HAVEN, CT
GALES FERRY, CT

Pstent Depariment, MS 4519
Eagtam Point Road, Groton, CT 06340

ENCLOSED APPLICATION PARTS (check alf thar apply)
[RICim{s)  Number of Pages 25

METHOD OF PAYMENT (check one)

A check or money order is enciosed o cover he Provisional filing fees PROVISIONAL
The Conguissioner is hereby suthorized t0 charge all required FILING FEE
filing fees 10, and credit any overpsymen to Deposit Acouot Number: AMOUNT(S)
16-1445. Two copies of this page are enclosed.

The Inveation was oade by aa agency of $he Unied Saws Goverpment or tndéy 8 comracs wish an egesty of the Unled Staes Governmens.

& No.
1 Yes, the name of the U.S. Govermment ageacy and the Goverument cootract number are:
Respectfully sabmitied,
SIGNATURE b—-—u B . “4-1-2000
TYPED or PRINTED NAME Steven W, Colliarx REGISTRATIONNO 42,429
. {tf appropriate)

O Additional inventors axe being oemed on separately numbered sheets attached hereto.
PROVISIONAL APPLICATION FILING ONLY

Express Mail No.

omess e EXSQTISA5 US

PROVISIONAL APP COVER SHEET, 1299
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ESTROGEN AGONIST / ANTAGONIST METABOLITES

FIELD OF THE INVENTION
This invention relates to compounds that are mammallan metabolites of
(+)-cis-8-phenyl-5-[4-(2-pymolidin-1-yi-ethoxy)-phenyl]-5,8,7,8-tetrahydro-
naphthalene-2-ol. The compounds of the invention are useful as standards in
anatytical assays. .

BACKGROUND OF THE INVENTION

Pharmacologically, (-)-cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-
5,6,7,8-tetrahydro-naphthalene-2-ol (PPTN) (s an estrogen agonist / antagonist
that is disclosed in U.S. Patent No. 5,552,412, An "estrogen agonist / antagoniet”
is compound that affects some of the same receptors that estrogen does, but not
necessarily all, and in some instances, it antagonieas or blocks estiogen. It ls
also known as a “selective estrogen receptor modulator” (SERM). Estrogen
apgonists / aniagonisis may also be referred to as entiestrogens although they
have some estrogenic activity at some estrogen receptors. Estrogen agonists /
aniagonisis are therefore not what are commonly referred to as "pure
antlestrogens®. 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
replenishment (Clark, et al., Steroide 1973;22:707; Capony, et al., Mol Celj
Endocrinol, 1975;3:233).

The compounds of the present invention are metabolites of PPTN and are
bellaved to poasess significant pharmacological activities simflar to those
poseessed by the parent compound; PPTN.

IEF F THE INGS

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

Figure 2 is a representative HPLC radiochfomatogram for fecal
metaboliites of PPTN in mice foliowing oral administration. The ecaile of the
vertical axie is radioactivity in counts per minute (CPM). The scale of the
horizontal axis ie retention time In minutes.

Figure 3 is a representative HPLC radiochromatogram for circulating
metabolites of PPTN In mice following oral administratioh. The scale of the
vertical axls is radicactivity In counts per minute (CPM). The scale of the
horizontal axis is retention time in minutes.

Figure 4 is the fragmentation pattem and mass spectral data for PPTN
metabofite XI. The scale of the vertical axis is relative abundance. The scale of
the horizontal axis is the mass to charge ratio; m/z.

Figure 5 is the fragmentation pattem and mass spectral data for PPTN
metabolite XII. The scale of the vertical axis Is reletive abundance. The scale of
the horizontal axis js the mass to charge ratio; m/z.

Figure 6 is the fragmentation pattern and mass spectral data for PPTN
metabolite XXI. The scale of the vertical axis is relative abundance. The scale of
the horizontal axis Is the mass to charge ratlo; m/z,

Figure 7 is the fragmentation pattern and mass spectral data for PPTN
metabolite XIV. The scale of the vertical axis is relative abundance. The scale of

the horizontal axde Is the mass to charge ratio; m/z.

Figure 8 ls the fragmentation pattern and mass speciral data for PFTN
metabolite V1. The scale of the vertical axis is relative abundance. The scale of
the horizontal axis is the mass to charge ratio; miz.
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Figure 8 Js the fragmentation pattem and mass spectral data for PPTN
metabollte il. The scale of the veriical axis is relalive abundance. The scale of
the horizontal axis is the mass to charge ratio; m/z.

Figure 10 is the fragmentation pattern and mass spectral data for PPTN
metabolite XVI. The scale of the vertical exis is relative abundance. The scale of
the horizontal axis is the mass to charge ratio; m/z.

Fgure 11 is the fragmeniation pattem and mass spectral data for PPTN
metabolite X. The scale of the vertical sxis is relative abundance. The scale of
the horizontal axis is the mass to charge ratio; m/z.

Figure 12 is the fragmentation patiern end mass spectral data for PPTN
metabolite XVIi, The scale of the vertical axis Is relative abundance. The scale of
the horirontel axis is the mass to charge ratio; m/z.

Figure 13 Is the fragmentation pattern and mess spectral data for PPTN
metabolite IV. The scale of tha vertical axs Is relative abundance. The scale of
the horizontal axis is the mass to charge ratio; m/z.

Figure 14 is the iragmentation pattem and mass spectral data for PPTN
metabolite XV. The scale of the vertical axis is refative abundance. The scale of
the horizontal axie Is the mass to charge ratio; mvz.

Figure 15 is the fragmentation pattem and maas spectral data for PPTN
metabolits V. The scale of the vertical axle is relative abundance. The scale of
the horizontal axis is the maes to charge ratio; m/z

Figure 16 Is the fragmentation pattern and mass spectral data for PPTN
metabolite XIil. 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 |s the fragmentation patiem and mass spectral data for PPTN
metabollte IX. The scale of the vertical axis is refative abundance. The ecale of
the horizontal axis is the mass to charge ratio; m/z.
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Figura 18 is the fragmentation pattem and masse spectral data for PPTN
metabolite VIII. The scale of the vertical axis is relative abundance. The scale of
the horizontal axis is the mass to charge ratio; m/z.

SUMMA F INVE N
This invention relates to compounds that are mammalian metabolites of
the estrogen agonist / amagonist; PPTN.

10 A second aspect of the invention relates to pharmaceutical composltions
comprising a metabolite of PPTN or an optical or geometric isomer thereot; or a
pharmaceutically acceptable salt, N-oxide, ester, quatemary ammonium salt
thereof and a pharmaceutically acceptable carrier, vehicle or diluent.

15 A third aspect of the invention relates to methods of treating disease
comprising administering an effective amount of a metaboiite of PPTN possessing
pharmacoiogical activity or a pharmaceutically acceptable salt, N-oxide, ester, or
quaternary ammonium salt therecf. The metabolites of PPTN are effective while
substantially reducing the concomitant liabliity of adverse effects associated with

20 estrogan administration.

OoLO0Nh0O" 86TL9209

As a fourth aspect, the present invention provides for kits for use by a
consumer 10 treat disease. The kit comprises a) a mammallan metabolits of
PPTN; and, optionally, b) Instructions describing a method of using the metabolite

25 of PPTN to treat disease. The instructions may aleo indicate that the kit is for
treatment of disease while substantially reducing the concomitant liabifty of
adverse effects associated with estrogen administration.

. A fifth aspect of the invention relates to kits for use as analytical standarda
30 In measuring metabolites of PPTN or pharmacautically acceptable salts, N-
. oxides, esters, and quatemary ammonium salts thereof. The kits comprise a
substantlally pure form of a PPTN metabolite and a container for holding the
metaboliite.
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As a sixth aspect, the present invention provides for the use of mammallan
metabolites of PPTN or pharmaceutically acceptable salts, N-oxides, esters, and
quaternary ammonium salts thereof for the manufacture of a medicament.

DETAILED DESCRIPTION OF THE INVENTION -

The present invention relates 1o metabolites of PPTN. The metabolites
correspond to compounds represented by Formula |:

m

wherein B I selcid o é . Q,, . (I),o\ .

“NH(CH2}yCOR,:
R Is selected from H, CH,;, glucuronic acld and SO,H;

Rq, Ry, Ry and R; are the sama or ditferent and are selected from H and ORg: arxd
R is selected from -OH, -NHCHCOOH, glucuronic ecid and -NHCH:CH.SOsH,
provided that: _

}
(8) #Ris Q , oF -NH(CH}yCOOH and

() Rels OH or OCH; and Ryand R; are H, or ¥ R, Is as defined in (a) above

_and

‘(¢ RgendR;are Hand Ry ls OH or OCH,,

then R Is not H.
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Preierred metaboiite compounds of PPTN include those exempilified in Table I.

Table I: Preferred Metabolites of PPTN:
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in another aspect, this invention relates to subsetantlally pure metabolites of PPTN
as described above.

Unless otherwiss stated the following definitions apply:

"Treatment” as usad herein includes preventative (e.g., prophylactic) and
palliative traatment and "treating™ as used herein refers to the act of providing
preventative and/or palliative treatment,

A "subject” Is an animal including the human species that ls 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 apecifically indicatsd.

“Adverse sifacts assoclated with estrogen” Iactude breast tendemess,
breast cancer, bloating, headache, increased blood clotling and menstrual
bleeding In women. Unopposed estrogen therapy Increases the risk ot
endometrial carcinoma. Women on long-term estrogen therapy may have an
increased risk that is not reversed by concurrent progestin (N, Epgl, J. Med,
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19985;332:1588). In men, the adverse effects of estrogen Include increased blood
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, bul also wormnen who
have been hysterectomized or for some other reason have suppressed estrogen
production, such as those who have undergone long-term administration of
corticosteroids, suffer from Cushions’ syndrome or have gonadal dysgenesis.

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

*Glucuronic acid” is the substituent that ls transferred o a metabolite or
transierred 10 a parent compound to form a metabolite from the phase |l
conjugation reaction of glucuronidation. Glucuronic acid reacte with an acld or
alcohol or phenol moiety on the metabolite or parent compound to form the
“glucuronkie™ The glucoronide substituent |s abbreviated In the formulae herein
ae “Glu” or “"Glucuronide”.

“Sulturic acid” Is the substituent that Is transfermed to a metabollte or
transferrad to a parent compound to form a metabolite from the phase H
conjugation reaction of sulfation. Sulfuric acid reacts with an alcohol or phenol
moiety on the metabolite or parent compound to form the “suffate”.

"Co-administration” of a combination of a PPTN metabolite and an
additional compound or additional compounds means that these components can
be administered together as a composition or as part of the same, unitary dosage
jorm. "Co-administration™ also includes administering a PPTN metabolite and an
addiional compound or additional compounds sepamtely but as part of the eame
therapeutic treatment program or regimen. The components need not necesesarlly
be administered at essentially the same time, although they can if so desired.
Thus "co-administration” includes, for axample, 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
{imesa and in any order. For example, where appropriate a patient may take one or

R N e e e b WP RV e
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more component(s) of the treatment in the moming and the one or more of the
other component(s) at night.

The chemist of ordinary ekill will recognize that certain compourvds of this
invention will contain one or more atoms which may ba in a particutar
stereochemical, tautomaric, or geometric configuration, giving rise to
sterecisomers, tautomers, regio and configurational isomers. All such isomers
and mixtures thereof are included in this invention. Hydrates and solvates of the
compounds of this invention are also included.

The subject invention also inclucies isotopically-labaled compounds, which
are identical to thoee shown in Formulae I-XXV, among other compounds
encompassed by the invention, but for the fact that one or more atoms are
replaced by an atom having an atomic mass or maes number different from the
atomic mass or mass number usually found in nature. Examples of isotopes that
can be Incorporated into compounds of the invention include isolopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, sulfur, fluorine and chiorine,
such 88 *H, *H, °C, C, "N, "0, 70, M'P, ®P, ¥s, '*F and ™Cl, respectively.
Compounds of the present invention, prodrugs thereol, and pharmaceutically
acceptable salts of sald compounds or of said prodrugs which contain the
aforementioned lsotopes and/or other lsotopes of other atoms are within the
scope of this invention. Cartain isotopicalfy-{abeled compounds of the present
invention, for example thoss into which radicactive 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., “C, isotopes are particularly preferred for
their ease of prepamation and detectability. Further, substitution with heavier
lactopes such as deuterkum, 1.e., *H, cen afiord certain therapeutic edvantages
resulting from greater metabolic stability, for example increased in vivo half-itfe or
reduced dosage requirements and, hence, mey be preferred in some
circumstances. lsotopically labeled compounds of formulae 1-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 exempliified in U.S. Patent No. 5,552,412 by substituting a
readily available lsotopically labeled reagent for a non-isotopically labeled
reagent.

iie
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‘The metabolites of PPTN, in their substantially pure form or in mixtures ot
known composition, may be used as analytical standards for in vitro or in vivo
metabolism studles or as Intermediates for the chemical eynthesls or biosyntheeis
of new chemical entities.” The metabolites may be isoiated as solids or In
solutions.

13

\6Z

The compounds of the present invention are believed 1o be useful for the
treatment of diseass. Examples of diseases for which the compounds may be
effeciive include ostecporosis, breast cancer, hyperfipidemia, atherosclarosls,
Alzheimer's disgase, cataracts, loas of libido, male sexual dysfunction, colon
cancer, skin wrinkles, autolmmune diseass, alopecia, acne, cardiovascular
disesse, cataracts, diabetes, endometricsis, female sexual dystunction,
hyperglycemia, obesity, obsessive compulsive disorder, premenstrual syndrome,
prosiatic carcinoma, prostatic hyperplasia, pulmonary hypertension, reperfusion
damage, rtheumnatold arthritis, seborrhea, senfle gynecomastia, testosterone
deficiency and conditions responsive to 1estosterone elevation, Tumers
syndrome, uterine fibrosla, and the promotion of wound healing. Methods for
treating one or more of the above dissases or conditions comprise the
administration of an effective amount of a PPTN metabolite.

When ueed for the treatment of one or more of the above conditions,
PPTN metabolltes mey be usad (either co-administered separately or within the
same pharmaceutical composition) in combination with PPTN and stating, such as
simvastatin, disclosed in U.S. 4,444,784; pravastatin, disclosed in U.S. 4,346,227,
cerivastatin, disciosed in U.S. 5,502,189; mevastatin, disclosed in U.8. 3,983,140:
valostatin, disclosed in U.S. 4,448,784 and U.S. 4,450,171; fluvastatin, disclosed
in U.S. 4,739,073; compactin, disclosed In U.S. 4,804,770; lovastatin, disciosed in
U.S. 4,231,938; dalvastatin, disciosed In European Patent Application Publication
No. 738510 AZ; fiuindostatin, disclosaed In Europeari Patent Application
Publication No. 363934 A1; atorvastatin, disclosed in U.S. Patent No. 4,681,883;
atorvasiatin calcium, disclosed In U.S. Patent No. 5,273,985, dihydrocompactin,
disclosed in U.S. 4,450,171; ZD-4522, disclosed In U.S. Patent No. 5,260,440;
bervaststin, disclosed In U.S. Patent No. 5,082,859; and NK-104, disciosed in
U.S. Patent No. 5,102,888. PPTN metabolites may also be used in combination
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with bisphosphonate compounds such as alendronic acid, alendronate,
cimadronate, clodronic acid, clodronate, 1-hydroxy-3-(1-pymolidinyl)-propyfldene-
1,1-bisphosphonic acid, etidronic acid, ibandronate, neridronate, olpadronate,
pamidronate, piridronate, risedronate, tiludronate and zolendronate. AddRtionally,
PPTN metabolites may be used in combination with cyciic guancsine 8°.5
monophosphate elevators such as slidenafil (1 ~[[3-(6,7-dihydro-1-methy}-7-oxo-3-

propyl-1H-pyrazoio{4,3-d}pyrimidin-5-yl)-4-ethoxy-phenyljsufonyl]-4-
methyipiperazine clirate salt).

The pharmaceutically acceptable acid addition salis of the compounds of
this invention may be formed of the compound itsell, or of any of its esters, and
include the pharmaceutically acceptable salts which are ofien used in
pharmacsutical chemistry. For example, salts may be formed with Inorganic or
organic acids such as hydrochloric acld, hydrobromic acid, hydrolodic add,
sulfonic acids including such agents as naphthalenesulionic, methanesuifonic and
toluenesulfonic acids, sulfuric acid, nitric acid, phosphoric acid, tertaric acid,
pyrosuliuric acid, metaphosphoric acld, succinic acid, formic acid, phthallc acld,
lactic acld and the llke, most preferable with hydrochloric acid, ditric acid, benzolc
acid, maleic acid, acetic acid and proplonic ackl.

The compounds of this invention, as discussed above, can be
administered In the form of pharmaceutically acceptable salts. The salts are
conveniently formed, as is usual in organic chemletry, by reacting a compound of
this invention with a sultable acid, such as have beaen described above. The salts
are quickly formed In high ylelds at moderate temperatures, and often are
preparad by merely isolating the compound from a suitable acidic wash as the
final step of the synthesis. The salt-forming acid Is dissolved in an appropriate
organic solvert, or aqueous organic solvent, such as an alkanol, ketone or aster.
On the other hand, it a compound of this invention is desired In the free base
form, it le isolated from a basic final wash step, according to the usual practice. A
preferred technique for preparing hydrochlorides Is to dissolve the free base ina
suitable solvent and dry the solution thoroughly, as over molecular sleves, before
bubbfing hydrogen chioride gas through it.
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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 physiclan. It should be noted that it may be necessary 1o adjust
the dose of a compound when It ie administered in the form of a salt, suchas a
laureate, the sali forming molaty of which has an appreciable molecutar weight.
The general range of effective 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 couree, it is ofien practical to administer the dally dose
of compound In portions, at various hours of the day. However, In any given case,
the amount of compound adminisiered will depend on such factors as the
solubllity of 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 adminlstered percutaneously, or as suppositories for
absorption by the rectum, if desired in & given instance. All of the usual types of
compositions may be used, Including tablets, chewable tablets, capsules,
solutions, parenteral solutions, troches, suppositories and suspmslons.
Compositions are formulated to contain a dally dose, or a convenlent fraction of
dnilytiooe. in a dosage unit, which may be a single tablet or capsule or
convenient volume of a liquid.

In general, all of the compositions are prepared according to methods
usual In pharmaceutical chemistry and/or isolated from in vivo or in vitro
metabollsm reactions such as those exemplified herein. The parent compound,
PPTN, Is prepared by those procedures outlined and/or exemplified in U.S. patent
5,552,412, The metabolites may be syntheeized directly or may be formed by In
vitro or In vivo srzymatic or metabolic reactions such as those described in the
Examples. -

Methods of formulation are well known in the art and are disclosed, for
example, in Remington's Pharmaceutical Sciencas, Mack Publishing Company,
Easton, Pa., 19th Edition (1995). Pharmaceutical composltions for use within the
presant invention can be in the form of sterfle, non-pyrogenic iquid solutions or

6y
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suspensions, coated capsules, supposhories, iyophlized powders, ransdermal
patches or other forms known in the art.

16>

Capsules are prepared by mixing the compound with a sultable diluent and
filing the proper amourit of the mixturein capsuies. The usual diluents include
inert powdered substances such as starch of many different kinds, powdered
cellulose, especially crysialline and microcrystalline cellulose, sugars such as
fructose, mannitol and sucrose, grain flours and similar edible powders.

Tablets are prepared by direct compression, by wet granulation, or by dry
granulation. Their formulations usually incorporate diluents, binders, lubricants
and disintegrators as well as the compound. Typlcal diluents Include, for
example, various types of starch, lactose, mannitol, kaolin, calcium phosphate or
sulfate, Inorganic salts such as sodium chioride and powdered sugar. Powdered
cellulose derivatives are also useful. Typical tablet binders are substances such
as starch, gelatin and sugars such ae lactose, fructose, glucose and the like.
Natural and synthetic gums are also convenient, Inciuding acacia, aiginates,

methyicellulose, polyvinyipymrolidine and the fike. Polyethylene glycol,
ethyicellulose and waxas can also serve as binders.

A lubricant may be necessary in a tablet formulation to prevent the tablet
and punches from sticking In the die. The lubricant is chosen from such slippery
solids as talc, magnesium and calcium stearate, stearic acid and hydrogenated

vegetable ofle.

Tablet disintegrators are substances which facllitate the disintegration of a
tablet to release a compourkd when the tablet becomes wet. They include
starches, clays, celluloses, algine and gums, more particularly, com and potato
starches, methyicellulose, agar, bentonita, wood cellulose, powdered natural
sponge, cafion-exchange radns'. alginic acid, guar gum, citrus pulp and
carboxymethylcelluloss, for example, may be used as well as sodium lauryl
suffate.

Tablets are often coated with sugar as a flavor and sealant, or with flim-
forming protecting agenta to modily the diseolution properties of the tablet. The
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compounds may also be formulated as chewable tablets, by using large amounts
of pleasant-tasting subslances such as mannitol in the formulation, as is now well-
established in the art.

- When /i g desired to adminisfér a compound as a suppository; the typical
bases may be used. Cocoa butter Is a traditional suppository base, which may be
modified by addition of waxes 10 raise its melting point slightly. Water-miscible
supposltory bases comprising, particulerly, polyethylene glycols of various
molacular weights are in wide usae.

The effect of the compounds may be delayed or prolonged by proper
formulation. For example, a slowly soluble peliet 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 filing
capsules with a mixture of the peliets. Tablets or capsules may be coated with a
film which resists dissolution tor a predictable period of time. Even the parenteral
preparations may be made long-acting, bydissoMng or suspending the
cotrpoundlnoﬂyoremulsiﬁedvohldeswhmalmnbdhpomonlyslowlyln
the serum.

The term “prodrug™ means compounds that are tranaformed in vivo to yleld
a compound of the prasant invention. The transformation may occur by various
mechanisms, such as through hydrolysis In blood. A good discusslon of the use
of prodrugs is provided by T. Higuchl and W. Stella, “Pro-drugs as Novel Dellvery
Systems,” Vol. 14 of the A,C.S, Symposium Serige. and In Biorgyeraible Carrlery
In Drug Design, ed. Edward B. Roche, American Phammaceutical Association and
Pergamon Press, 1887.

For example, it a compound of the present invention contains a carboxylic
acid functional group, a prodrug can eomprlsa an ester formed by the
replacement of the hydrogen atom of the dcid group with a group such as (C,-
CaJetkyl, (Cx-Cra)alkanoyloxymethyl, 1-(alkanoyloxy)ethyl having from 4 1o @
carbon atoms, 1-methyl-1-(alkanoyloxy)-ethyl having from 5 to 10 carbon atoms,
aikoxycarbonyloxymethyl having from 3 to 8 carbon atoms, 1-
(alioxycarbonyloxy)ethyt having from 4 to 7 carbon atoms, 1-methyt-1-
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(alkoxycarbonyloxy)ethyt having from 5 to 8 carbon atoms, N-
(alkoxycarbonyllaminomethyl having from 3 to § carbon atome, 1-(N-
(alkoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthalicyl, 4-
crotonolactonyl, gamma-butyrolacton-4-yi, di-N,N-(C,-Cy)alkylamino({C,-Cy)alkyl
(such as B-dimethylaminoethyl), carbamoyl-(C,-C,)alkyl, N,N-d{C-
Ca)alkylcarbamoyl-(Cy-Cplalkyl and piperidino-, pyrmolidino- or morphofino({Ce-
Calaliyl.-

Similarly, f a compound of the presant invention comprises an alcohol
functional group, a prodrug can be formed by the replacement of the hydrogen
atom of the aicohol group with a group such as {C-Cg)atkancyloxymethyl, 1-({Cy-
Cs)alkanoyloxy)ethyl, 1-methy-1-{(Cy-Co)alkanayloxy)ethyl, (Cy-
Cu)alkoxycarbonyloxymethyl, N-(C,-Cglalkoxycarbonylaminomethyl, succinoyl,
(Cy-Cp)alkanoyl, a-amino(C,-C,)alkanoyl, arviactyl and a-aminoacyl, or a-
aminocacyl-a-aminoacyl, where each a-amincacyl group is independently selected
from the naturally occurring L-amino acida, P(O){OH)s, -P{O)(O{C+-Ce)alkyl); or
glycosyl (the radical resulting from the removal of a hydroxyl group of the
hemiacetal form of a carbohydrate).

It a compound of the present Invention comprises an amine functional
group, a prodrug can be formed by the replacement of a hydregen atom in the
amine group with a group such as R*-carbony!, R*O-carbonyl, NR*R™-carbonyl
where R and R are each independently ((C1-Craalkyt, (C5-Cr)cycloalkyl, benzyl,
or R*-carbonyl is a natural a-amincacyl or natural a-aminoacyl-natural a-
aminoacyl, -C{OH)C({O)OY* whereln (Y* is H, (Cy-Colalkyl or benzyl), -C{OY™®) Y™
wherein Y is (C,-C,) alkyl and Y™ Is {(C:-Ce)alkyl, carboxy(Ci-Cq)alkyl,
amino{Cy-Cy)alkyl or mono-N- or di-N,N-(C;-Ce)alkylaminoalkyl, -C(Y™) Y°
wherein Y™ is H or methyl and Y™ Is mono-N- or di-N,N-(C-Cy)alkylamino,
morpholino, piperidin-1-yl or pymolidin-1-yl.

As used herein, the term "effectivea amount” means an amount of
compound of the methods of the present invention that Is capable of treating the
specific diseases and pathological conditions. The specific dose of a compound
administered according to this Invention will, of course, be determined by the
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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.

Advantageously, the present invention also provides kits for ues by a
consumner for treating diseass. The kits comprise a) a pharmaceutical composition
comprising an estrogen agonist / antagonist and a pharmaceutically acceptable
carrier, vehicle or diluent; and, optionally, b) instructions describing a method of
using the pharmaceutical composition for treating the specific disease. The
Instructions may also indicate that the kit is for treating disease while substantally
reducing the concomitant llability of adverse effects associated with 6strogen
administration,

A "Kit" as used in the instant application includes a container for containing
the sepamte unit dosage forms such as a divided bottle or a divided foll packet.
The contalner can be in any conventional shape or forrn 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
hoid a "refill" of teblets for placement into & differant container), or a bllster pack
with individual doses for pressing out of the pack according 1o a therapeutic
schedule. The container employed can dapend on the exact dosage form
involved, for example a conventional cardboard box would not genarally be used
to hold a liquid suspension. it is feasible that more than one contalnear can be
used together n a single package to market a single dosage form. For example,
tablets may be contained in a bottie which is In tum contained within a box.

An example of such a kit is a so-called blister pack. Bllster packs are well
known In the packaging industry and are being widely used for the packaging of
pharmaceutical unit dosage forms (tablets, capsules, and the like). Blister packs
generally consist of a sheet of relatively stiff metsrial covered with e foll of 8
preferably transparent plastic material. During the packaging proceds, recesses
are formed jn the plastic foll. The recesses have the size and shape of individual
tablets or capsules 1o be packed or may have the size and shape to
accommaodate multipie tablets and/or capsules to be packed. Next, the tablets or
capsules are placed In the recessas accordingly and the sheet of relatively stiff
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material Is sealed against the plastic fol at the face of the foll which is oppostte
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 recesses
between the plastic fofl and the sheet. Prelerably the strength of the sheet is
such that the tablsts or capsules cein be removed from the biister 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.

It maybe desirable to provide a written memory ald, where the writtan
memory ald Is of the type contalning information and/or instructions for the
physiclan, pharmacist or subject, e.g.. in the form of numbers next to the tablets
or capsules whereby the numbers correspond with the days ol the regimen which
the tablets or capsules so specified should be ingested or a card which contains
the same type of information. Another example of sucha memory aidis a
calendar printed on the card e.g., as follows "First Week, Monday, Tuesday,” ...
etc . . . . "Second Week, Monday, Tuesday, . . ." etc, Other variations of memory
akis will be readlly apparent. A “dally dose" can be a single tablet or capsule or
several tablets or capsules to be taken on a given day.

Ancther specific embodiment of a kit is a dispenser designed to dispense
the dally doses one at a time. Preferably, the dispenser is equipped with a
memory-aid, 8o as to further facilitate compliance with the regimen. An example
of such a memaory-aid Is & mechanical counter which indicates the number of dally
doses that has been dispensed. Another example of such a memory-aid is a
battery-powered micro-chip memory coupled with a liquid crystal readout, or
audible reminder signal which, for example, reads out the date that the last dally
dose has been taken and/or reminds one when the next dose Is to be taken.

Based on a reading of the present description and claims, certain
modifications to the compositiona and methods described herein will be apparent
to one of ordinery skill in the art. The clalms appended hereto are intended to
encompass these modifications.,

All references and patents cited herein are Incorporated by reference.
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EXAMPLES

Example 1:_Est R B

Estrogen and PPTN metaboiite binding affinity Is measured by the

following protocol:
cDNA dloning of humen ERg; The coding region of human ERa Is cloned

by RT-PCR from human breast cancer cell mRNA using Expand™ High Fidelity
PCR System according to manufacturer's instructions (Boehringar-Mannheim,
indianapofia, IN}. PCR products are cloned into pCR2.1 TA Cloning Kit
(invitrogen, Carisbad, CA) and sequenced. Each receptor coding region Is
subcioned into the mammalian expression vector pcDNAS3 ((Invitrogen, Carisbad,
CA).

Mammslian cell expression, Receplor proteins are averexpressed in 263T
cells. These cells, derived from HEK293 cells (ATCC, Manassas, VA), have been
engineered to stably express large T antigen and can therefore replicate plasmids
contalning a SV40 origin of replication to high copy numbers. 293T cells are
transfected with either hERa-pcDNAS or hERB-pcDNAS3 using lipofectamine as
described by the manutfacturer (Gibco/BRL, Bethesda, MD). Cells are harvested
in phosphate buffered saline (PBS) with 0.5 mM EDTA at 48 h post-transfection.
Cell pellets are washed ance with PBS/EDTA. Whole cell 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 pg/ml aprotinin, 10 pg/mi leupeptin, 0.1 mg/mt
Pefabloc™ (Pentapharm AG, Basel, Switzerland) using a dounce homogenizer.
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
(BloRad, Hercules, CA).

Competition binding assay, The abllity of PPTN metabolltes to Inhibit {*H}-
estradiol binding le measured by a compstition binding assay using dextran-
coated charcoal as has been described (Leake RE, Hablb F 1987 Steroid
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hormone receptors: assay and charactesization. In: B. Green and R.E. Leake
(eds). Steroid Hormones a Practical Approach. IRL Press Lid, Oxford. 67-82.)
293T cell extracts expressing either hERa or hER are incubated in the presence
of increasing concentrations of PPTN metsbolite and a fixed concentration of [*H}-
estradiol (141 Ci/mmol, New England Nuciear, Boston, MA) In 50 mM TrisHCl pH
7.4, 1.5 mM EDTA, 50 mM NaCl, 10% glycerol, 5 mM DTT, 0.5 mg/mL B-
lactogiobulin in a final volume of 0.2 mL. All PPTN metabolites are dissoived In
dimethyisulioxide or aqueous solvent. The final concentration of receptor Is 50
pM with 0.5 nM [*H}-estradiol. After 16 h at 4°C, dextran-coated charcoal (20 L)
Is added. After 15 min at room temperature the charcoal is removed by
centrifugation and the radicactive ligand present In the supematarnt is measured '
by scintlllation counting. All reagents are obtained from Sigma (St. Louls, MO)
unless otherwise indicated.

Example 2: [nhibltion of In Vitro Human gt T h.

The in vitro antiproliferative effects of PPTN metabolites are tested using
two types of human breast cancer cell ines: firet, MCF-7 celis, which contaln ER
as well as progesterone receptors (PgR), and second, MDA-MB-231 cells, which
lack ER and PgR, and enable the determination of an effect that is independant of
the ER mechaniam. The effect of PPTN metabolites on the growth of these
different cell lines la determined by Incubation of the cells with various estrogen
agonist / antagonist concentrations for 6 days. The antiproliferative effects are
then determined by direct cell counts.

A dose of “C-PPTN s prepared as a suspension In 0.5% methylcelulose
(W/W) at a concentration of about 0,898 mg/g. The doeing solution Is assayed In
duplicate before and after dosing. Metabokites of PPTN are determined by high
perforrmance liquid chromatography (HPLC) with racioactivity detaction and
identified by quid chromatography with mass spectrometry / mass spectromelry
analysis (LC/MS/MS).

I+
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For this Exampia, a group of CD-1 mica (N=@/gender, 25-30 g) is dosed by
oral gavage and housed sepanately In groups of three animals per cage (3/sex) in
Nalgene™ metabolism cages (Nalge Nunc intemational, Rochester, NY) for the
sgparate collection of urine and feces. The gavage tube is weighed betore and after
dosing to datermine the actual dose given to each animal. Urine, feces and cage
washes are quentitatively collected into preweighed sample containers for saven
days from each cage at 0-24, 24-48, 48-72, 72-86, 96-120, 120-144 and 144-168
hours post doss. The weights of urine, feces and cage ringe cbtained at different
time points are recorded. The urine and fecal sampies are divided and stored at
-20° C In the dark until analysis. A second group of animals {(N=8/gendar, 25-30 g)
is dosed by oral gavage for the identification of circulating matabolitea. in this
second group, 3 animals of each gender are sacrificed at 1 and 4 hours post dose
and blood Is coflectad in heparinized tubes.

Urine (approximately 3 mi from the 048 hour poal) from each group Is
centrifuged and the supematant Is transierred to a clean tube and concentrated
under nitrogen with an evaporator. The residue is dissolved In approximately 1 mi
of HPLC mobile phase and an aliquot (80-100 ) is injected onto the HPLC without
further purification. The fecal homogenates {~2 g) from the animals at 0-72 hours
post dose are pooled on the basis of weights collacted at each time Interval and the
pooled samples are diluted with acetonitrile (8 mi). The suspension Is stirmed
ovemight on a magnetic stimer and centrifuged. The supematant is removed, and
the extraction Is repeated with methanol (6 mi) and methanol:water (50:50, 6 mi). Ali
the supematanis are combined and amall aliquots are counted. The organic solvent
is evaporated using the Turbo Vap. The residua i dissolved in approximately 1 mi
of methanol:ammonium acetate (1:1). An afiquat (20-50 pi) is injected onto the
HPLC. Pooled plasma (2 mi, 1 and 4 hour) Is diiuted with 4 ml of acetonitriie and
the precipiteted protein are removed by centrifugation. The palet is washed with an
addllk!namnidmmnlaandbolhmemm-mmrbhad.m
supamnhnhuaconwmmdonanmpum.andﬂnma}om
in 500 jil of methanol:ammonium acetate (1:1). An afiquot (100 pi) is injected on the
HPLC.

HPLC s carried out with a Hewlett Packard HP1100 quaternary pump and
autosampler (Hewlett Packard, Palo Alto, Callfornia) equipped with a radloactivity
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detector (B-RAM, IN/US Systems, Inc., Tampa, FL). Chromatography Is carried out
on a Backman Ultrasphere™ C-18 cohumn (4.6 mm x 250 mm, 5 ym) (Beckman
Coulter, Inc., Fullerton, CA) with a binary mixture of 10 mM ammonium acetate
(solvent A) and methanol (solvent B). The mobile phase Initially consists of solvent
A/scivent B (80:20), i Is then linearly programmed to solvernt A/solviint B (20:80)
over 30 min and then programmed to solvent A/solvent B (5:95) In 5 minutes and
heki for 5 min. The mobile phase composition is retumed 1o the starting solvent
mixture over 5 min. The system |s aliowed to equilrate for approximately 15 min
before making the next injection. A flow rate of 1.0 mi/min Is usad for all analyses.

Quantification of the metabolites is carried out by measuring the radioactivity
in the indhvidual peaks that are separated by HPLC uesing the mdioactivity detecior.
The radicactivity detector provides an integrated printout in counts per minute
(CPM) and the percentage of the radiolabelled material, as well as the peak
representation. The radicactivity detector I8 operated in the homogeneous liquid
scintitiation counting mode with the addition of 3 mi/min of mobile phase-compatible
scintillation cocktall to the effvent post-uv detection.

identification of the metabolites is performed on a Finnigan TSQ 7000
LC/MS/MS (Thermo Quest, San Jose, CA). The efftuent from the HPLC column
Is spit and about 50 p/min s Introduced into the mass spectrometer atmospheric
jionlzation source via a pneumatically assisted electrospray interface. The
remaining effluent is directed Into the flow cell of the madioactivity detéctor. The
radioactivity detector rasponse is recorded in real time by the maas spectromeler
data system which provides simultaneous detection of mdioactivity and mass
spectrometry data. The delay in response between the two detectors is about 0.2
min with the mass spectrometric response recordad earlier. The electrospray
interface is operatad at about 4000 V and the mass spectrometer ls operated In
the posltive mode. Collision iInduced dissocietion {CID) studies are performad
using argon gas at a collision energy of about 30 1o about 40 eV and a collision
gas pressure of about 2.3 mTorr,

B e NAE . "t st m srawa . - - - mammmmiyie e b

A mmamme e o= m e mwl
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*C-PPTN (tartrate salt) is prepared with a specific activity of about 1.83
mCi/mMol.

Normal healthy male subjects batween the ages of 18 and 45 years are
chosen to participate in the study. Subjects enter the clinical facility approximately
12 hours betore dosing, and remain there for at least 576 hours aftar dosing under
continuous medical observation. All subjects fast for at least 12 hours before being
given a single dose of approximately 20 mg free base equivalents of ““C-PPTN (~-80
pCi/subject). The dose is administered in an open fashion in the moming. A
standard meal is provided 4 hours later. The dosing formulation Is prepared by
suspending the radiolabeled PPTN in water. Subjects are required to refrain from
lying down, eating or drinking caffeinated and carbonatad beverages during the
first four hours after drug administration. ’

After dosing, blood sufficient to yield 20 ml of plasma was collected at 24
and 48 hours for the purposes of metabolite identification. All samples are labeled

and immediataly frozen.

Plasma samples (20 ml) from each subject at 24 and 48 hours post dose
are mixed with 40 ml of acetonltrile, vortexed and sonicated. The mixtures are
centrifuged and the supernatants removed. The pellets are mixed with 5 mi of
acetonitrile, centrifuged, and the two supematants are combined. The
supematants are concentrated to dryness under nitrogen. The residues are
reconstituted In 300 ul of methanolAwater (1:1), centrifuged to remove insoluble
matters, and 100 i aliquols are injected into the HPLC column. PPTN
metabolites extracted from the plasma aamples are identified by HPLC with
radicactivity datection and by LC/MS/MS as deacribed in Example 3 above.

A biosynthesis of PPTN metabolites was camied out in mause by the
methods described In Example 3. Mice were dosed at a dose of 20 mg/kg. Urne
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and feces were collected from a group of mice. A second group of mice were
dosed and blood coflected for the isolation and identification of circulating
matabolites. The results of the study are presented in figures 1-18. Figures 1-3
are represenative radlochromatograms ot urinary, fecal and circulating
metaboiites, respectively. Representative mass spectral data together with
structural assignments for the matabolites Isolated by HPLC are given in figures
4-18.
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Claims:

1. A metabolite of (-)-cis-6-phenyl-5-{4-{2-pyrrolidin-1-yl-ethoxy)-phenyl}-
5,8,7,8-tetrahydro-naphthalene-2-ol cormesponding to formula i:

U

NH(CHz)sCORe:

Rs Is selected from H, CH,, glucuronic acid and SOsH;

Rz, Ra, Rs and Ry are the same or different and are selected from H and ORg and
R, Is selected from -OH, NHCH,COOH, glucuronic ackd and -NHCHCHaSOH,

provided that:

(@ KR (5 , o -NH(CHz};COOH and

(b) Rels OH or OCH, and Ryand Ry are H, or if R, is as defined in (a) above and
(¢) Rzand Ryare Hand Ryis OH or OCHs,

thenR, s notH;
or an optical, stereo, reglo or configurational isomer or geometric isomer thereof or
a tautomer, pharmaceutically acceptable salt, N-oxide, ester, quatemary
ammonium salt, or prodrug thereof.
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2. A metabolite of (-)-cis-6-phenyi-5-{4-{2-pyrroiidin-1-yi-ethaxy)-phenyl}-
5.8.7.0-tetrahydm-na;_>hﬂnlene—2—ol according to clalm 1 that Is selected from the
group consisting of : '

m

(i
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and stereclsomers, tautomers, regio and configurational Isomers thereof; and
pharmacstitically acceptable saits, N-cxddes, esters, quatemary ammonium salts,
and prodrugs thereof and combinations thereof.
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3. A kit comprising a metabofite of (-)-cis-8-phenyl-5{4-(2-pyrrolidin-1-yi-
ethoxy)-phenyl}-5,6,7,8-tetrahydro-naphthaiene-2-ol correasponding to formula [:

0]

sbercin s sl o é . CT’ (If"

-NH(CH.);CORg; ,

Rs I8 selected from H, CH,, glucuronic acid and SO5H;

R, Rs, Rq and R; are the same or different and are selected from H and ORs; and
Rg Is sslected from -OH, -NHCH,COOH, glucuronic acid and -NHCHCH.SOxH,
provided that:

(@) KRis é , or -NH(CH;);COOH and

(b) Reis OH or OCH, and-Ryand R; are H, or If R, is as defined in (a) above and

(© Re and Ry are H and Ry Is OH or OCH,,

then Ry ls not H;
or an optical, stereo, regio or configurational isomer or geometric Isomer thereof or
a tautomer, pharmaceutically acceptable salkt, N-oxide, ester, quaternary
ammonium salt, or prodrug thereof,

4, A kit according to dain 3 wherein sald metabolite of (-)-cis-6-phenyl-5-{4-(2-
pyrrolidin-1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro-naphthalene-2-ol is selected from
the group consisting of :
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and sterecisomers, tautomers, regio and conflgurational lsomers thereof; and
pharmaceutically acceptable salts, N-cxides, esters,.quatemary ammonium salts,
and prodrugs thereof and combinations thereof. .
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5. A method of treating disease comprising adminietering 1o a subject in need
thereot, an effective amount of a metabolite of (-)-cis-8-phenyl-5-{4-(2-pymoiifin-1-yi-
ethoxy)-phenyl]-5,8,7,8-tetrahydro-naphthalene-2-ol corresponding to formua |

(1

NH(CH,),CORg

Rs is selected from H, CH,, glucuronic acid and SO;H;

Rs, Ra, Rs and R; are the same or different and are selected from H and ORg; and
Ry Is sslacted from -OH, -NHCHyCOOH, glucuronic acid and -NHCHyCHSOH,
provided that .

(a) HR/ = (-\/ . or -NH(CHg)yCOOH and

(b) FRals OH or OCHy and Ryand R; are H, or if R Is as defined In (a) above and
¢©) ReandRyareH and Ryls OH or OCHs,

then R, is not H;
or an optical, stereo, regio or configurational isomer or geometric isomer thereof or
a tautormer; pharmaceutically acceptable sat, N-cudde, ester, quatemary
ammonium salt, or prodrug thereof.

8. A method as claimed in claim 5 whersin said matabolite of {-)-cis-8-phenyl-5-
[4-(2-pymroiidin-1-yl-athoxy)-phenyl]-5,8,7,8-tutrahydro-naphthalene-2-cl is selected
from the group consisting of :

12N
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and steraclsomers, tautomers, reglo and configurational lsomers thereol; and
phamaceutically acceptable salts, N-oxides; esters, quatemary ammonium salts,
and prodrugs thereof and combinations thareot. '

7. A mathod as claimed In claim 5 wherein said method substantially reduces
the concomitant iiabilty of adverse sffecis associated with estrogen administration.
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8. A method as claimed In claim 8 wherein said method substantlally reduces
the concomitant Babllity of adverse effecis associated with estrogen adminlstration.

9. A pharmaceutical composition comprising a metabalite of (-)-cls-8-phenyl-5-

(4-(2-pymoildin-1-yl-ethoxy)-phenyl}-5,6,7,8-tetrahydro-naphthalene-2-ol
cormesponding to formula |:

)

m..nn,...mmé . (}, (b’“

“NH(CH,),CORg
R, is aslected from H, CH,, glucuronic acld and SOJH;
Re, Ra. Rq and Ry are the same or diiferent and are selected from H and OR,; and

Re I8 salected from -OH, -NHCHCOOH, glucuronic ackd and -NHCH;CH:SO3H,
provided that:

(8 ¥R, (;5 » 0r -NH(CHz);COOH and

@)  Rals OH or OCH, and Ryand Ry are H, or If R is as defined In (a) above and
(9  ReandRyare Hand Ryls OH or OCH,,

then R, is not H;
or an optical, stereo, regio or configurational Isomer or geometric Isomer thereof or
a tautomer, pharmaceutically acceptable salt, N-oxide, ester, quatermary
ammonium salt, or prodrug thereof, and
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& pharmaceutically acceptable carrier, vehicle or diluent.

10. A composition according to claim 9 wherein saki metabollie of {-)-cis-6-
phenyt-5-[4-(2-pynrolidin-1-y-ethoxy)-phemyi}-5,8,7,8-1etrahydro-naphthalene-2-oi is

selected from the group consisting of :
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and sterecisomers, tautomers, regio and configurational isomers thereof; and
pharmaceutically acceptable salts, N-oxides, esters, quatemary ammumonium saits,
and prodrugs thereol and combinations thereof.
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ABSTRACT

This invention relates to compounds thet are mammalian metabolites of
(-)-cis-6-phenyl-5-{4-{2-pyrrolidin-1-yhethaxy)-phenyl}-5,68,7,8-tetrahydro-
naphthalene-2-0l. The compounds of the invention can be used as standards for
analytical assays or as intermediates for the further chemical synthesls or
biosynthesis of chemical entities. The invention also relates to pharmaceutical
compositions for the treatment of disease and methods of treating disease.
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Docket No.: PC10810SWC

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

FPPLICATION OF:  Wesley W. Day et al. .
#PPLICATION NO.: Not Yet Known :Examiner: Not Yet Known
FILING DATE: April 7, 2000 (requested) :Group Art Unit  Not Yet Known
TITLE: Estrogen Agonist / Antagonist Metabolites

Ccmmissioner for Patents
V/ashington, D.C. 20231

Sir,
DECLARATION OF JANICE DENISON

l. Janice Denison, declare as follows:

1. | have been employed by Pfizer inc. in the Laegal Division since Qctober 4, 1989 and
am presently an Executive Assistant.

2. On Apxil 7, 2000, | prepared an express malling envelope (Express Mail Post Office
fo Addressee service of the Unlted States Pestal Service) that contained the following
cdocuments.

Provisional application specification;

Provisional application cover sheet;

Assignment;

Assignment recordation cover sheet: and

Retum-receipt postcard.

3. The spedfication of the provisional application was titted "Estrogen Agonist /
Antagonist Metabolites™ and had the docket number PC108108WC.

2. | placed an express mailing label having the number EK506127585U8 upon the
express mail envelope containing the above-identified papers.
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Docket No.: PC10810SWC

5. | placed the express mailing label number on each document that was placed in the
express mall envelope. )

6. The express malling label was addressed to "Assistant Commissioner of Patents and
Trademarks, Box Assignment, Washington, D.C. 20231."

7. | ook the express mail envelope with the express mailing label to our corporate
mailroom where comect postage was determined and placed on the envelope.

8. At or about 4:20 p.m., | drove to the U.S. Post Office in Groton, CT.

9. At or about 4:57 p.m., | handed the express mall envelope containing the sbove-
identified documents to a postal employee.

10. The pestal employee checked the express mail envelope for correct postage and
then wrote a “date-in" date of April 7, 2000 on the express mailing label.

11. The postal employee handed me a copy of the express malling label with the "date-
in" date written upon it

12. The U.8. Post Office in Groton, CT closss at 5:00 p.m.

13. All statements made herein of my own knowledge are true and all statemants made
on information and belief are believed to be true; and further these stataments are made
with the knowledge that willful feise statements and the like so made are punishable by
fine or imprisonment, or beth, under Section 1001 of Title 18 of the Unlted States Code,
and any such wiliful false statements may jeopardize the validity of the above-referenced
application or any patent issuing therefrom.
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1
Industria y Comercio

SUPERINTENDENCIA

2do. EXAMEN DE FORMA PATENTE DE INVENCION

Folio.232—

Radicacién no 01-27558

Concepio Técnico no 1833 Clasificacion Intemnacional de Patentes: A 61K 31085

Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Decisidn 488 se detarmind

que esta soficitud de Patente de Invencion:
SI[¥] NO[] Contiene un resumen de la invencitn (Ast26-6).
SI[¥] NO[]. Contiene el titulo 0 nombre de la invencidn (Art27-d).
vt SI[Y] NO[] Contiene la descripcién de la invencién (Art26-b).
. SI[Y] NO{] NO ES APLICABLE [ ] Contiene los dibujos necesarios para comprender la
invencidn (Art28-d)
SI[¥] NO[ ] Contiene una o mas reivindicaciones. (Art.26-c).
SI[ ] NOI[ } NO ES APLICABLE [Y] Han sido desamoliados los producios ylo
procadimientos a parfir de recursos genéticos o de sus productos dervados
de los que cuaiquiera de los Paises Miembios es pals de origen. (Art. 26- h).
Si{] NOI[] NO ES APLICABLE [ JL0s productos y/o procedimienios han sido oblenidos
0 desarrollados a partr de los conocimienis tadicionales de las
comunidades indigenas, afroamericanas, o locales de los palses miambros,
de acuerdo a lo establecido en la Decisidn 391 y sus modificaciones y
reglamentaciones vigentes.(Art.26-i).
SI[ ] NO[Y] L(;muonnMaunprMMaunmmmwgm
"’ SI{¥] NO[ | La prioridad coincide con la materia relvindicada.
Si[¥] NO[) CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: Si[ ] NO [ ¥] ver hoja(s) anexa(s)

EXAMINADOR TECNICO

Bogoté D. C., 4 de Diclembre de 2002.

Camrsra 13 No, 27400 A 8y 10
Conmulador: 334 12 21.2-34
Fax; 201 31 25 e-malt: hio@ua.gov.co
Santa Fe de Bogold D.C. - Colombla

ke
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SUPERINTENDENCIA

Falio 288

2020
Bogotd DC

Doctor
CARLOS R OLARTE
Apoderado

REFERENCIA: Radicacién No. 01-27558

Trdmite 002
Evento 001
Actuacién 418
Oficio No. 2339
Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la referencla, redine los requisitos de forma estableckios en los articulos 26 y 27 de
la Decisién 486 de la Comisién de la Comunidad Andina, y en las demds disposiciones
vigentes sobre la materia, se envia el extracto de la solicitud a la Oficina de Comunicaciones
para efacto de su publicacién en la Gacela de Propledad Industrial, conforme lo establece el
articulo 40 de la misma Decision.

-“ | 2P v .,
Dado en Bogotd DC, a los sav o "“ﬁ

202048



