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Anexos:

Comprobante de pago de |la tasa de presantacin ds la solicitud por $ 378.000.00.

Comprobants de pago por retvindicacion de prioridad.

Documento que acredita la existencla y representacidn legal cuando el solicitante sea persona juridica.
Poderes, sl fuere el caso.

Documento de ceslén del inventor al solicitante o a su causante.

Declaraciones.

Copia de |a solicitud Internacional. (Resumen, descripcién, relvindicaciones, dibujos)

Traducclén de la solicitud Internacional al castellano. {Resumen, descripcién, reivindicaciones, dibujos)
Copia del examen preliminar efectuado por la IPEA.

Traduccidn del examen preliminar efectuado por la IPEA.

De ser el caso, copla del contrato de acceso.

De ser &l caso, documento que acredite la licencia o autorizacién de uso de conocimientos tradicionales de
las comunidades Indigenas.

De ser el caso, certificado de depbsito del material biclogico.

Arte final 12x12

De ser el caso, Informacién sobre otras solicitudes de patents o titulos obtenidos en el exiranjero por el

mismo titular o su causante, relacionadas parclal o totaimente con la invenclén de esta sollcitud.
Otros
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REPRESENTACION Y PODER

For patents, utility models, industxial designs,
trademarks, commerdial names, trade emblems,
slogans. T . Vv
Para patentes, modelos de utilidad, disefios
industriales, marcas de fébrica, nombres
comerciales, ensefias, lemas comerciales.
srefy
1S3g

REPRESENTATION AND
POWER OF ATTORNEY

z

I (we), the undersigned /Yo (nosotros), m}%o ®

AKZ0 NOBEL N.V,

of/domiciliado (s) en __V€1perweg 76, 6824 .

BM Arnhem, FHE NETHERLANDS

r ol presente nombramos a EMILIO FERRERO/ tpa. 31929;
ONZALO psnnomo,crx.. 831; LUZ CLEMENCIA DE PAEZ,
. 3555 y GERMAN R, tpa. 832, domiciliados en la

arrera 4% 72-35, Bogotd, Colombis,” en obedecimiento a lo
dispuesto en al 19 del Articulo 543 del Cédigo de
Comwcio, el primere como principal v los demiés como

suplerites, en su orden, comv mis (nuestros) representantes en
todoa los asuntos de propiedad industrial con facultad para
recibir notificaclones 'y nombrar apoderados judiciales o
extrajudiciales. E] primer representante suplente reemplazard al
rincipal en caso de ausencia o impedimento temporal o
finitivo de aquél La misma regla se aplicar cusando el
gundo representante suplente lmdo reemplazar 4l primero,
o el tercero al segundo. En casos, el representante
principal, o el primero, o segundo suplente; en su caso, 0 ambos,
declararin su intencién de no ejercer Jla Teprésentacitn
mediante declaracién autenticada por *Nofario Piblico en
Colombia, 0 por Notario u otro Fun&u:lo Piiblico, d*Cénsul
de Colombla, en el extranjero; y of se.tratare de lmpedhento,
con el certificado respectivo. Si alguno de los nombrados-faltare
deilnitivamente, el siguiente tomard su lugar. Cilando cesare la
ausencia ¢ impedimento del tanfe principal, o de su
grim2 o segundo suplentes, ¢n su caso, podran ejeicir la
representacidn, en su orden, uno u otros segiin el .gaso,
+ asumiéndola por el solo hecho de ejercerls,-cesando’'eh esa
momento el ejerciclo de ia representacién pot el primero,
segundo o tercer suplents an su caso.

Ademis, confiero (conferimos) poder a los abogados arriba
nontbrndoa,hsun obtener la proteccién de mi (nuestra)
propiedad industrial y contra la competencia desleal, a cuyo
efecto autorizo (amos) a loa dichos apoderados para que me
(nos) representen ante cualesquiera entidades o onas,
ejerzan 0 no jurisdiccién, especialmente ante lss del orden
administrativo, mntendoso—omstn' tivo y judicial, as{ como
ios tribunales de arbitramento, en todo lo concernlente a los
‘guientu asuntos: a) Obtencién de patentes de invencidn,

wdelos de utllidad, y disefios industriales; el tro de
marcas de fibrica, colectivas, defensivas, de sarvicdo, lemas
comerciales, nombres comerciales, enseflas, variedades
vegetales y denominaciones de origen; su renovacién, traspaso,
cambio de nombre o domicillo, cancelacién voluntarie; y el
registro de licenclas de uso de esos derechos; b) Las acclones de
competencia desleal, proteccién del consumidor, oposiciones u
observaciones, cance administrativa y judicial, nulldad,
medidas cautelares, concesifn de licencias, la tutela, la
proteccién de secretos industrizles, y en general los juicios
civiles, penales, administrativos o contencioso-administrativos
relaclonados con estos derechos; acclones y e
promovamos ¢ se nos promuevan. Y pam en todos
asunios arriba determinsdos, puedan sustitulr este mandato
tru\aiE:-, conciliar, edmitir los hechos del proceso, desistir;
c:ime , recibir, renunciar, y mtificar los actos de agentes
oficiosos,

{n due compliance with the tertns of punfrl h 1st. of article 543
of the Commuercial Code, do her.sr appoint LIO FERRERO,
31929; GONZALO PERDOMO, tpa, 831; LUZ CLEMENCIA

E PAEZ, 23555 and G CAVELIER, tpa 832,
domiclled at Carrera 4* N® 72-35, Bogoth, Colombia, the first as
psl and the others as alternates, In the orcer of thelr
appuintment, as vur re tatives for all industrial property
matters with facuity to receive notifications and to appoint

- attorneys in and out of Court. The first alternate shall replace

the principal in case of his absence or of temporal or definitive
impediment. The same rule will aﬂ:lg"when the second
alternate representative is to replace t t one, or when the
third is to replace the first or second alternates in their turn, or
both of them, second. In such cmses, the principal
representative, or the first or second alternates in their tumn, or
both of them, shall state their iIntention not to act as
representwtives through a declaration given before a Notary
Public in Colombia, or before a Notary or another Public Official
or a Colombian Consul abroad; and in case of impediment, the
approgiah certifioate shall suffice. If any of the appointees
were to be definitely absent, the following alternate shall take
his place. When the absence or impediment of the
representative, or of the first or second aiternate in their turn
ceases, the representation can be taken g in their sequence,
by the principal, the first or second alternate depending on case,
and the mere fact or its exercise will suffice. The exercise of the
representation by the first, second or third alternates in their
turn shall end at such time. )

In addition, we grant a Power of Attorney in faver of the
above-named attormneys-at-law so that they may- obtain the
protection of my (our) industrial p against the
unfair competiticn, for which mou I {we) authorize the said
attorneys to represent me (us) re any suthorities or persons,
with or without jugisdigh pkhose-admiz
administrative
Arbitration Court, i 2R 0968
Obtainment of patefy ;
the ;ghtlrnlﬁon of txjie
marks, slogans, comyheg
varieties and denomfniHi
change of name origh
tration of licensy i
unfair competition, rotecin
observations, admigis

protectic , and 1 eral the
civll, penal, and administrative suits relating to those rights;
actions and suits institued by me (us) or t me (us). And
that in all the above matters they may substitute this Power of
Attorney, compromise, conciliate, & t the facts of the case,

desist, cancel, receive, meign, and rmatify acts done by
representatives without a power of attorney.

CAVELIER ABOGADOS
WPPODERE-179 (MINUTA N®12.1.12.5)

TRADUCCION Nos/£. [/ lox
MARIA ELVIRA MAS" T.0
Troductora e interoreta ficial
Inglés - Esnoficl - Inglds
Res. No. 279 Min. Jusiicla
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El Sefior Cémsul de Colombin debe expedir un certificado The Colombia Consul must issue a cons . Lomihy
consular sobre (1) la existencia legal de in compafiia ccluE the legal existence of the company : - ° nts- then—,
el poder, (2) que ésta ejerce su objeto 4 (5‘ que Power-of-Attorney, (2) that it ls In” acu. ..orliee of i
peraonas que momd poder estin autorizadas parn darlo. A company Rurpnsn. and (3) that the persons- who execute the
este efecto les soliciiamos que muestran al Seflor Cdnsul las Power of Attorney s autorized to do s0. To this effect, plesse
pruebas que acreditan esvs hechos (1), 2) y 3). :lnl?l‘:s ;he Consul the evidence to pruve the abuve facts (1), 2)

Seen for legalization of the signatures
of Mr. P.G.M. Hermans and Mr. E.H. Reerink
by me, Mr. Martinus Petrus Maria Philips,
notary public¢ at Oss, the Netherlands,
on- this 26th day of August 1998.
Troductora @ interprera Oficlal
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1 5 4 9 9 Ill.:No. 2879 Min. lusticla

TRADUCCION No: | £.[/ ,9€
MARIA ELVIPA MaSTELC

{ CHAMBER OF COMMERCE AND INDUSTRY
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NOTA PARA EL SENOR CONSUL DE COLOMBIA: Segiin los articulos 65 det C. de P.C. y 480 del C. de Co,,
si el poderdante es una sociedad, el Sefior Cénsul debe certificar que tuvo a la vista las pruebas de su
existencia, que ejerce su objeto social y que quien confiere el puder es su representante. -



. CONSULADO DE COL MBIA

catd 12 iu-E3/-00/-3

El suscrito Consul de Colombia en La Haya, Holanda,
vistos los documentos presentados por los interesados,

CERTIFICA:

Que el Sefior Martinus Petrus Maria PRILIPS, quien como Notario Piblico de
Oss , Paises Bajos, autentic las firmas de los signatarios del poder precedente, ejercia en la

fecha las funciones indicadas, y su firma

ponde a |a registrada en este Consulado.

Que la Compzilia AKZO NOBEL N.V. es una Sociedad constituida de acuerdo con las leyes
de los Paises Bajos, cumple su objeto conforme a las mismas y se halla registrada en la Cémara
de Comercio y Fabricas de Centraal Gelderland, Arnhem, bajo el mimero 09007809;

Que los Sefiores Franciseus Guilielmus Maria HERMANS y Engbert Harmen

REERINK. signatarios del presente documento, quienes ea su caricter de Apoderados
de l]a Empresa AKZO NOBEL N.V., conjuntamente tienen facuitad para ello, y cuyas
ﬁnm; fueron autenticadas ante el Notario Pablico de Oss, Sefior Martinus Petrus Maria
PHILIPS, son los representantes legales de |a citada Empresa en este Pais. '

ok v

El Consul de Colombia en La Haya, Paises Bajos, no asume responsabilidad - 7

alguna por el contenido del docimento.

Esta certificacion se éxpide en La Haya, Paises Bajos, 8 103 3853 S ot e canst oma: T‘E
dias del mes de Noviembre de mil novecientos noventa y j,t

Impuesto de Timbre ~ USS$

6.00.
Derechos Consulares - [JSS$. 100.00
Costo Total Pagado  USS. 106.00

Certificacién No. 206
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' TRADUCCIGN OFICIAL No. 18.11/98 preparada por Maria Elvira
Martelo, Traductora Oficial debidamente aprobada por el
Ministerio de Justicia de Colombia por Resolucién 2879 de 1995 y

reconocida por el Ministerio de Relaciones Exteriores.

(A continuacién se traducen los sellos y legalizaciones de un
documento escrito en inglés y espafiol, por el cual AXZO NOBEL
N.V. otorga poder a EMILIO FERRERO, GONZALO PERDOMO, LUZ
CLEMENCIA DE PAEZ Y GERMAN CAVELIER). Dado y firmado el 6 de
agosto de 1998. (Firma ilegible) F.G.M. Hermans, Director de
Patentes Farmacéuticas. (Firma ilegible) E.H. Reerink,
Subdirector de Asuntos Jurfdicos. ‘(Sello Corporativo) AKZO NOBEL
N.V.

(Al dorso) Visto por mi, Sr. Martinus Petrus Maria Philips,

notario plblico en Oss, Paises Bajos, hoy 26

para legalizacién-de las firmas de F.G.M. He :

(Firma ilegible). . &
(PAISES 'BAJOS). Visto exclusivamente para
la(s) firma(s) que antecede{n). Agosto 27 de 1998. (Firma
ilegible) J. Schellenkens.

(Sello en holandés) .

{En espaficl) Certificaciédn de las firmas que anteceden y de la
existencia legal de AKZQO NOBEL N.V. expedida por el Consulado de

Colombia en La Haya el dia 6 de noviembre de 1998, bajo el No.

v



2'06:_ Firmado JOSE IGNACIO VILLEGAS CORTES, Cénsul de Colombia, La
Haya. Pagado impuesto de timbre.

(Al dorso) Legalizacién de la firma que antecede expedida por el
MINISTERIO DE RLAC.IONES EXTERIORES bajo el No. 300803 del 19 de

NOVIEMBRE de 1998, firmado por el Jefe de Legalizaciones.

Es traduccién fiel y completa de la cual se deja copia en esta

oficina para su confrontacidn.

COLO 11214-801-001-3 ,’” \

i <. N\oul &
4 6 TRADUCCION No.C. )| ?S/
MARIA ELVIRA MARTELO
Traductora o Interprere Oficial
Nov. 20/98 inglés ~ Espoflal ~ Inglds
Res. No. 2679 Min, Jysticler
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) _

(19) World Intellectual Property Organization
Intemnational Bureau

(43) Intermational Publication Date
3 January 2002 (03.01.2002)

PCT

-
8N B LR D A R

(10) Internationa.l Publication Number

WO 02/00682 Al

(51) Interuational Patent Classifieation’:
ABLK 317565, AGLP 5130, 5136

- C07J 53/00,

(21) laternationol Application Number: PCT/EP01/04368

{22) Intermational Fillng Date: 1 May 2001 (01.05.2001})

{25) Filing Laoguage:, English
{26) Publication Language: English
(30) Priority Data:

00201986.7 6 June 2000 (06.06.2000) EP

{71) Applicant (for all designated States except US): AKZO
NOBEL N.V. [NL/NLI]; Velperweg 76, NL-6824 BM Am-
hem (NL).

(72) lnveater; and

{75) Inventor/Applicant (for US only): LOOZEN, Hubert,
Jan, Jozef [NL/NL]; Mefrhoek 602, NL-5403 AC Uden
(NL).

{74) Agent: KRAAK, Hajo; P.Q. Box 20, NL-5340 BH Os
(NL). :

BG, BR, BZ, CA,CN/'CO,CR, CU, CZ, DM, DZ, EE, GD,
GE, HR, HU, ID, IL, IN:TS, JP, KP, KR, LC, LK, LR. LT,
LV, MA, MG, MK, MN, MX. MZ, NO, NZ, PL, RO, RU,
SG, §1, SK. SL, TR, TT, UA, US, UZ, VN, YU, ZA.

(81) Designated States @): AE, AG, AL, AU, BA, BB,

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD. SL. SZ, TZ. UG, ZW), Eurasian -
patent (AM, AZ, BY, KG, KZ, MD, RU, T). TM), Exropean
patent (AT, BE, CH, CY, DE, DK, ES, F1, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE, TR), OAPI paieni (BF, B), CF,

CG, CI, CM, GA, GN, GW, ML, MR, NE. SN, TD, TG).

Published:
—  with inlernational search report

For iwo-letier codes and other abbreviations. refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing a1 the begin-
ning of each regular Issue of the PCT Gazete.

(S4) Title: 16, 17-CARBOCYCLIC CONDENSED STERQID COMPOUNDS HAVING SELECTIVE ESTROGENIC ACTIVITY

(57) Abstract: The invention discloses a steroid compound hav-
ing the formula (1), wherein dotted bonds represent optional dou-
ble hﬂﬁ: R‘ is H. 4“;. or -CHj. or -CH;-CH;: R1 is H. C|4-
alkyl, Cy4 alkenyl or C; s-alkynyl, wherein the alkyt, alkenyl or
alkyny! group may be substitied with 1 o 3 halogen atoms inde-
pendently chosen from the group of fluorine or chlorine atoms;
Ry is H, Cy-alkyl, Cy-alkeny!, C; -alkynyl or C,-alkylidene,
wherein the alkyl, alkenyl, alkynyl or alkylidene gronp may be
substituted with 1 to 3 halogen aloms independently chosen from
the group of fluorine or chlorine atoms; B represents together
with carbon sloms 16 and 17 of the steroid skeieion a four to
seven-membered ring, said ring being @ and in cis-configuration
with respecl to the steroid skeleton, optionally comprising one or

two endocyclic bonds; or a prodrug thereof. Such compounds can be used in therapy and for methods for selective modification of

the sciivity of estrogen recepiors.
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* 16,17-CARBOCYCLIC CONDENSED STEROID COMPOUNDS HAVING
SELECTIVE ESTROGENIC ACTIVITY.

The present invention relates to steroid- compounds with an additional E
s ring connected.to ring D of the steroid skeleton having estrogenic activity.

There is continued interest in new compounds with affinity for the
estrogen receptor. This stems from the digscovery of two distinct subtypes
of receptors, denoted ERa and ERp (see Mosselman et al., FEBS Letters

10 392 (1996) 49-53 as well as EP -A- 0 798 378). Compounds which are
selective for such subtypes of receptors make it possible to provide a
more selective estrogen-receptor related treatment. Advantages can for
example be obtained from the different distribution of receptor subtypes
in human tissue. This enables treatments with a lower burden of

15 estrogen-related side-effects. Examples of estrogen-related medical
treatments which can benefit from selective compounds are those for
contraception, for therapy of menopausal complaints, osteoporosis, and
estrogen dependent tumour control.

20 In EP 0 869 132 estrogenic steroid compounds are described which have
the formula (1):

25 wherein:
dotted bonds represent optional double bonds;
Rs is H, =CH2, or -CHjs, or -CH2-CH3;
Rz is H, Ci14-alkyl, Ca-5 alkenyl or Czs-alkynyl, wherein the alkyl, alkenyl
or alkynyl group may be substituted with 1 to 3 halogen atoms '
30 independently chosen from the group of fluorine or chlorine atoms;
Ru is H, Ci4-alkyl, Ca+-alkenyl, Cz«-alkynyl or Cis-alkylidene, wherein
the alkyl, alkenyl, alkynyl or alkylidene group may be substituted with

AMENDED SHEET
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1 to 3 halogen atoms independently chosen from the group of fluorine
or chlorine atoms;

E represents together with carbon atoms 16 and 17 of the steroid
skeleton a four to seven-membered ring, said ring being a in cis-
configuration with respect to the steroid skeleton, optionally
comprising one or two endocyclic bonds and substituted with R,
which has a variety of meanings.

It was further disclosed in EP 0 869 132 that any alkyl, alkenyl, alkynyl

and alkylidene group in the steroid compound having the formula (I) may

be branched or unbranched. If Rs or R11 is connected to the steroid
skeleton through a single bond, the substituted carbon atom of the

steroid skeleton either comprises a hydrogen atom or is involved in a

double carbon-carbon bond. Compounds may contain different centres f

chirality and can exist as enantiomers and diastereomers. Hydroxyl

groups may be capped with substituents such as acyl or alkyl leading to

prodrugs of a compound according to formula 1.

It is now found that a steroid compound having formula 1 with symbols
and terms having the meanings as defined above, characterised in that
Re is a B-hydroxy group, or a prodrug thereof, has, unexpectedly, a
consistently better selectivity for the estrogen receptor a combined with a
high estrogen a potency. Such a compound, hereafter referred toas a
compound of the invention, usually is not only very weakly active on the
estrogen receptor B, but in fact is generally an antagonist on the estrogen
receptor B, which contributes to the very high selectivity for the estrogen
receptor a and furthermore enables a selective treatment based on
blockade of the estrogen receptor B. The compounds of this invention
include the aforementioned enantiomers and diastereomers within its
scope and each of the individual (R) and (S) enantiomers, substantially
free, i.e. associated with less than 5%, preferably less than 2%, in
particular less than 1% of the other enantiomer and mixtures of such
enantiomers in any proportions including racemic mixtures containing
substantially equal amounts of the two enantiomers.

A preferred embodiment of the invention is a steroid compound as

defined previously and further characterised in that Rsis H, Rris a
branched or unbranched Ci-3-alkyl, the E-ring is a five or six-membered

AMENDED SHEET
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ring without double bonds having a hydroxy at position 22 in S
stereoconfiguration, which configuration in other words is  with respect
to the steroid skeleton according to the meaning common in steroid
stereochemistry notification.

Most preferred is the compound according to formula 2, which is (7a,
168, 17a, 228)-7-propyl-16,24-cyclo-19,21-dinorchola-1,3,5(10)-triene-
3,17,22-triol, having the code name Org 41621:

OH

BO ']\

Formula 2; Org 41621

Compounds according to this invention enable therefore a more directed,
in other words selective modification of the activity of estrogen a or

receptors in an organism.

A prodrug is defined as being a compound which converts in the body of
a recipient to a compound according to forrmula 1 with R being a p-
hydroxyl group. Notably, the hydroxy groups at position 3, 17 and on the
E-ring can for example be converted into ethers (alkyl*oxy) or esters such
as acyl*oxy, phosphate, sulfate, sulfonate or aromatic carboxylate,
whereby the carbon chain length of the groups denoted with an asterisk
(*) is not considered to be sharply delimited. An acyl group is derived
from a linear or branched alkane* and an aromatic carboxylate generally
will comprise a phenyl, pyridiny! or pyrimidyl. The length of the alkyl and
acyl groups is selected depending an the desired properties of the
prodrugs, whereby the longer chained prodrugs with for example lauryl
or caproyl chains are more suitable for sustained release and depot
preparations. It is known that such substituents spontaneously
hydrolyse or are enzymatically hydrolysed to the free hydroxyl
substituents on the skeleton of the compound. Such prodrugs will have
biological activity comparable to the compounds to which they are
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converted in the body of the recipients. The active compound to which a
prodrug is converted is called the parent compound. The onset of action
and duration of action as well as the distribution in the body of a prodrug
may differ from such properties of the parent compound.

Both for medical therapies as well as for physiological, medical and
pharmacological experiments such selective compounds as found now
are desperately needed. It is an aspect of the invention that a compound
of the invention can be used for therapy by administering the compound
to a recipient, being human or an animal, preferably a mammal. The
different distribution of o and p receptors over different tissues of an
organism provides targets for more selective interference with the
functioning of different tissues. It is known that species dependent,
estrogen receptors o are expressed predominantly in vaginal tissue and
liver tissué, whereas B receptors are expressed predominantly in prostate
tissue, the epithelial cell layer of rat bladder, vascular endothelial smaoth
muscle cells and certain brain regions, such as the basal forebrain,
neocortex and hippocampus. Tissues wherein both receptors are present
are for example the pituitary, hypothalamus, thymus, uterus, ovary and
bone. .

The estrogen-receptor affinity profile of the compounds of the present
invention, makes them suitable as improved estrogens or anti-estrogens
under diminished estrogen-related side-effects. Thus, the invention
discloses a method for selective modification of the activity of estrogen
receptors by bringing a compound of the invention into contact with
estrogen receptors. Such a method can be a treatment of the human or
animal body, but it can also be a non-medical method. The latter method
can be an experimental method, such as an assay for selective
compounds or an in vitro laboratory method to obtain information on
estrogen receptors or compounds interacting therewith. Preferably, these
compounds can be used for selective estrogen-receptor a or p related
contraceptive, experimental, or medical treatments, such as those for
treatment or prevention of estrogen receptor related disorders,
menopausal complaints, osteoporosis, cardiovascular disorders,
modulation of pituitary hormone regulation, benign prostate hypertrophy,
estrogen dependent tumour control, colon cancer, endometriosis or
central nervous system disorders. An important common characteristic of
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these selective methods and treatments is that these comprise the
bringing of a compound of the invention into contact with estrogen
receptors

The invention also relates to the use of a compound according to the
invention for the manufacture of a medicament for selective estrogen
receptor related treatment and of a medicament for treatment of estrogen
receptor a related disorders, comprising the administration to a patient of
a compound according to the invention (in a suitable pharmaceutical
dosage form). In view of the antagonistic effect of a compound according
to the invention on the estrogen receptor p the invention also provides for
the manufacture of a medicament for treatment of estrogen receptor p
related disorders, comprising the administration to a patient of a
compound according to the invention (in a suitable pharmaceutical
dosage forfn).

Further, the invention relates to the use of a compound according to the

invention in the manufacture of a medicament having contraceptive

activity. Thus the invention alsc pertains to the medical indication of
contraception, i.e. a method of contraception comprising the
administration to a subject, being a woman or a female animal, of a
progestogen and an estrogen as is customary in the field, wherein the
estrogen is a compound according to this invention (in a suitable
pharmaceutical dosage form).

Finally the invention relates to the use of a compound according to the
invention for the manufacture of a medicament having selective
estrogenic activity, such a medicament being generally suitable in the
area of HRT (hormone replacement therapy) having a menopausal
complaints relieving, in particular, an anti-osteoporose activity.

The dosage amounts of the present compounds will be of the normal
order for estrogen-related compounds, e.g. of the order of 0.01 to 100 mg
per administration.

To this end dosage units can be prepared containing amounts of a
compound of the invention in the same order of magnitude as the above
indicated treatment doses. Therefore, the present invention also relates to
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a pharmaceutical composition comprising a compound of the invention
mixed with one or more pharmaceutically acceptable auxiliaries.

The compounds of the invention may be produced by various methods
known in the art of organic chemistry in general, and especially in the art
of the chemistry of steroids. See for example: Fried, J. and Edwards, J.A.,
“Organic Reactions in Steroid Chemistry”, Volumes I and II, Van Nostrand
Reinhold Company, New York, 1972; and C. Djerassi, " Steroid Reactions
*, Holden-Day, Inc., San Francisco, 1963.

For the synthesis of a compound according to the invention steroids with
an additional 16,17 anellated ring have to be synthesised. Methods to do
so have been described in EP 0 869 132. For the compounds of this
invention an additional hydroxy function must be introduced on the
anellated ring. For this purpose it is convenient to carry out the
anellation reaction in such a way that suitably located double bonds
result from the synthetic procedure, for example by using a well known
olefin metathesis procedure, whereby transition metal catalysts are used
which are derived from e.g. ruthenium, molybdenum, or tungsten, to
close a 16a,17a-bis unsaturated fragment into an unsaturated anellated
S5- or 6 membered ring. The olefin ring thus synthesised is first
stereoselectively epoxidized. This can be done generally with agents like
peracids (preferably in a buffered medium) or catalytic systems using
metal complexes in the presence of oxidizing agents (like hydrogen
peroxide or t-butylhydroperoxide). In the present cases perbenzoic acid
with sodiumbicarbonate buffer generally gives good results. The epoxides
can be almost regioselectively reductively opened with hydride reagents to
the required beta-alcohols. Hydroxy groups may be easily synthesised as
well by application of a hydroboration/oxidation procedure.

In cases where the a-hydroxy compounds are obtained, a Mitsungbu
inversion easily leads to the B-alcohols, which are the intended ones.

The hydroxy compounds can be converted into prodrugs, such as alkyl
ethers, acyl esters, carbonates, sulphonates or phosphates, by reaction
with the appropriate alkyl halide or acid chloride as desired.

A pharmaceutical composition comprising one or more compounds
according to the invention can be prepared with or without combination
with pharmaceutically acceptable auxiliaries, such as described in the

A
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standard reference Gennaro et al.,, Remmington’s Pharmaceutical
Sciences, (18th ed., Mack publishing Company, 1990, see especially Part
8: Pharmaceutical Preparations and Their Manufacture.}. A mixture of
one or more compounds according to the invention and one or moré
pharmaceutically acceptable auxiliaries may be compressed into solid
dosage units, such as pills or tablets, or be processed into capsules or
suppositories. By meens of pharmaceutically suitable liquids the
compounds can also be applied as an injection preparation in the form of
a solution, suspension, emulsion, or as a spray, ¢.g. nasal spray. The
compounds of the invention may also be included in an implant, a
vaginal ring, a patch, a gel, and any other preparation for sustained
release. For making dosage units, e.g. tablets, the use of conventional
additives such as fillers or carriers, colorants, polymeric binders and the
like is contemplated. In general any pharmaceutically acceptable additive
which-does not interfere with the function of the active compounds can
be used. Suitable carriers with which the compositions can be
administered include lactose, starch, cellulose derivatives and the like, or
mixtures thereof used in suitable amounts.

EXAMPLES

The routes of synthesis used in the examples are illustrated in the
schemes I and II. The numbers used to identify the compounds are
defined by the structural formulas in these schemes.

A
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SCHEME I

BzO

17 16 15

Compound 2 :

To a solution of 5.65 ml of vinyltributyltin in 50 ml of dry THF was added
at ~500C dropwise 12 ml of 1.6M Buli in hexane. After stirring for an
additional 0.5 hr a solution of 6.2 gr of 16a-allyl,7a-ethylestrone-3-O-
methylether (1) in 20 ml of dry THF wes added at -50°C. Upon stirring for
an additional % h the mixture was poured into sat.NH4Cl and extracted
with ethylacetate. Concentration of the organic phase followed by silicagel
chromatography gave4.2 g of 2 as an oil,

Rr 0.47 (toluene/ethyl acetate 95/5), for 1 Ry 0.65. NMR (CDCl3 ) 5 5.80
(m, 1, CH ally)), 6.07(m, 1, CH viny})0.98{ s, CHj), 0.93(t,3, ethyl), 3.78 (s,
3, CHa).

Compound 3

To a solution of 4.2 g of 2 in 80 ml of methylenechloride was added 0.32
g of benzylidenetriscyclohexylphosphinoruthenium dichloride (Grubbs
metathesis catalyst). After stirring for 1 hr an additional portion of 0.3 g
of catalyst was added. After completion of the reaction (2 h) the mixture
was concentrated and the residue purified by cohumn chromatography, to
provide 3.5 g of 3, Rr 0.29 (heptane/ethyl acetate 8/2, for 2 Rr 0.55).
NMR (CDCls) §5.72 (m, CH=)6.02 (m, 1, C=)0.99(s,3, CHa), 0.89(t, 3,
CH3)3.77(0CHa3)0.92(m,3, CHy).

AP
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Compound 4

A mixture of 0.4 gof steroid 3 and 0.5 g of NaHCO3 in 12 ml of
methylenechloride was treated with 0.34 g of m-Cl-perbenzoic acid.
After stirring for several hours at ambient temperature the reaction was
diluted with water, and treated with sodiumthiosulphate solution to
destroy residual peroxide. The organic material was extracted into ethyl
acetate and finally purified by chromatography, to provide 110 mg of the
desired p-epoxide 4; Rr 0.50 (toluene-acetone 9/1); NMR(CDClj) § 0.98
(t, 3, CHa), 0.92 (t, 3, CH3), 3.65 + 3.70 (2xm, epoxide CH's).

Compound 5

A solution of 80 mg of steroid 4 in 3 ml of THF was refluxed with 10 mg
of LiAlH4 . After 2 h starting material had disappeared. The mixture was
quenched by addition of 30 ul of sat. NaaSO4 solution and 0.20 g of
NagSO4 , stirred for 15 min and filtered over Celite. The filtrate was
concentrated and the residue passed over a short silica column, to give
55 mg of 5; Rt 0.24 (toluene-acetone 9/1); NMR(CDCls) § 4.04 (m, 1,
CHOH), 3.78 (s,3,0CHs) 2.85 (m, 2, CHz at C6), 0.92 (s, 3, CHa).

Compound 6

To a sohation of sodiumethanethiolate (prepared from 0.7 ml of
ethanethiol and 0.27 g of a 60% NaH dispersion ) in 9 m! of DMF was
added 120 mg of steroid 5. The mixture was refluxed: for 3 h. Then the
reaction was poured into water and extracted with ethyl acetate.
Chromatography of the organic material provided 80 mg of 6, Mp 224-
226; R 0.30 (toluene-acetone 8/2}; NMR(CDCla) & 4.00 (m, 1, CHOH),
7.12(ar H1), 6.20 (ar H2}, 6.54, (ar H4).

Compound 7 ‘
To a solution of 2.7 g of steroid 3 in 20 ml of methylenechloride and 3 ml
of pyridine, was added at 09C 1.9 ml of trimethylsilylchloride. After
stirring for 1/2 h the reaction was poured into water and extracted with
ethyl acetate, to provide 3.3 g of essentially pure silyloxy derivative 7, Ry
0.8 (heptane-acetone 8/2); NMR(CDCl3) § 0.03 (s, 9, TMS), 5.68, 5.91 (2x

s, CH olefin).
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Compound 8

A solution of 3.2 g of 7 in 25 ml of dry THF was tretaed at 0°C with a
solution of 2.2 ml borane-dimethylsulfide complex in 20 mi of THF. The
reaction was subsequently stirred for 2 hr at 45 9C. Excess reagent was
destroyed by careful addition of 4.5 ml of abs.ethanol, followed by 11 ml
of 2N NaOH and 7.7 ml of 30% hydrogenperoxide . The reaction was
stirred overnight, diluted with water and extracted with ethyl acetate. The

crude product thus obtained was purified by column chromatography
and yielded 1.7 g of the desired a-alcohol 8. Ry 0.36 (heptane-acetone

8/2); NMR(CDCls) 5 4.42 (m, 1, CHOH), 0.12 (s, 9, TMS) , 0.79 (s, 3,
CH3).

Compound 9 ‘

A solution of 1.6 g of 8 and 1.3 g of triphenylphosphine in 60 ml of
toluene was treated with 0.84 g of p-nitrobenzoic acid and 0.8 m! of
diethylazodicarboxylate at 0°C. After stirring for 1 h the reaction was
complete. The mixture was poured onto sat.aq. NaHCOQ3 solution and
extracted with ethyl acetate. Chromatografic purification gave 2.9 g of p-
nitrobenzoate , Rr 0.64 (heptane-acetone 8/2); NMR(CDCla) § 5.34 (m, 1,
CHOC(0)Ar), 0.91 (s, 3, CHa), 0.95 (t, 3, CHa), 3.80 (s, 3, OCH3).This
material was dissolved in a mixture of 40 ml of THF-methanol(1/1 v/v)
and treated with 4 ml of 2N NaOH solution. After stirring for 15 min the
reaction was poured into water and the product extracted into ethyl
acetate. After passing through a short silica column 1.3 g of B-alcohol 9
was obtained;. R 0.64 (heptane-acetone 8/2); NMR(CDCls) 6 4.31 (m, 1,
CHOH).

Compound 10

A solution of 1.3 g of 9 in 30 ml of acetone was treated with 2 ml of 2N
HCI. After 1 h the mixture was neutralized by addition of saturated
NaHCO3 and concentrated . The residue was diluted with water and
extracted with ethyl acetate, to provide 1.0 gof 10, Rt 0.10 {(heptane-
acetone 8/2); NMR(CDCla) & 0.90 (t, 3, CHa) 0.95 (s, 3, CHg), 4.48 (m, 1,
CHOR).
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Compound 11
To a solution of sodiumethanethiolate (prepared from 0.7 ml of
ethanethiol and 0.3 g of a 60% NaH dispersion ) in 9 ml of DMF was
added 120 mg of steroid 10. The mixture was refluxed for 3 h. Then the
5 reaction was poured into water and extracted with ethyl acetate.
Chromatography of the organic material provided 80 mg of 11, Mp 143-
145 °C (ethanol-water); Rt 0.41(toluene-acetone 7/3); NMR(CDCls) & 4.45
(m, 1, CHOH), 0.93 (s, 3, CH3)0.90 (t, 3, CHa), 6.62 + 7.10 (AB,2, H1,2),
6.53 (d, 1, H4).
10
Compound 13
To a solution of 29 ml of 1M allylmagnesium bromide in ether was added
80 ml of dry THF. At ~50°C was added 10 gr of 7a-propyl,16a-
allylestrone-3-O-benzylether 12 in 40 ml of THF. After stirring for 4 h the
15 mixture was allowed to come to roomn temperature and poured into -300
ml of sat aq NH4Cl. The product was exiracted with ethyl acetate and
purified, by chromatography over silica gel to remove stereoisomers
providing 7.2 g of the desired 16a,17a-diallyl derivative 13.
Rr 0.26 (heptane-ethylacetate 9/1);17p-allyl isomer Rr 0.45. NMR(CDCla)
20 ©50.88 (t, 3, CHa), 0.96 (s, 3, CHa), 6.08 {m, 1, CH allyl), 5.80 (m, 1, CH
allyl), 4.95-5.20 (m, 4, 2x CHa allyl) 5.02 (CH20Bz).

Compound 14
A portion of 40 mg of benzylidenetriscyclohexylphosphinoruthenium
25 dichloride (Grubbs metathesis catalyst) was added to a solution of 450
mg of 13 in 10 ml of methylenechloride. After stirring for 1 h an
additional 400 mg of catalyst were added. After 2 h, the solvent was
removed and replaced by 20 ml of toluene and the mixture was stirred
with 5 g of basic alumina at 60°C to absorb the catalyst. After filtration
30 over Celite and washing with toluene and ethyl acetate, 400 mg of alm st
pure 14 was obtained; Rr 0.34 (heptane-cthylacetate 8/2); Rr 13 0.45.
NMR(CDCls) § 5.02 (s, 2, CH20) , 5.97 (s, 2, CH=CH), 0.97 (s, 3, CH3)

Compound 15 _

35 To a solution of 340 mg of 14 in 0.5 ml of methylenechloride was added
8 pl of pyridine , 0.14 ml of 30% aq H202, followed by 2 mg of
methyltriaxorhenium. After stirring for 1 h the epoxidation was complete,
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leading predominently to the desired B-epoxide as well as some a-isomer.

The mixture was poured onto water and sat. NazS203 and extracted with

ethylacetate. Chromatography provided 230 mg of 15 and 80 mg of the

undesired a-epoxide. Rr 0.36 (toluene-ethylacetate 95/5; for reference: Re
5 compound 14: 0.39). NMR(CDCl) & 3.31, 3.38 (m, 2, CH(O)CH).

Compound 16
A mixture of 4.2 g of 15 and 350 mg of LiAlH4 in 20 ml of dry THF was
refluxed for 2 h. Then the mixture was cooled and subsequently treated
10 with 1 m! of sat ag. NaaSOs , 28 ml of ethyl acetate and 8 g of Na2SOa.
After stirring for ¥ h at ambient temperature the reaction was filtered
over Celite and the filtrate concentrated and chromatographed , to
provide 3,4 g of 16, Mp 147-148°C, Rr 0.20 (toluene-ethylacetate 8/2;Rr
23 0.55). NMR{CDCl3) 8 4.25 ( broad s, 1, CHOH), 0.90 (s, 3, CH3), 0.86
15 (t, 3, CHa),'5.02 (s, 2, OCHaAr).

Compound 17; (=7a, 16p, 17a, 228)-7-propyl-16, 24-cyclo-19 21-
dinorchola-1,3,5(10)-triene-3,17,22-triol
A solution of 3.3 g of 16 in 200 ml of ethanol was hydrogenated in the
20 presence of 300 mg of 5% Pd/C. After completion of the reaction the
catalyst was filtered over Celite, and the solvent concentrated. The
residue was triturated with ether, and then with water, to provide 1.7 g of
17; Mp 146-147°C, Rr 0.53 (toluene-ethylacetate 1/1; Rr 16 0.60).
NMR(CDCl) & 4.26 (broad s, 1, CHOH)7.14, 6.62 AB, 2, H1,H2), 6.54 (d,
25 HA4). )

Tests for estrogenic activity in vitro

Compounds are tested for their estrogen receptor activity in a binding

assay and in a transactivation assay using the human estrogen receptor
3¢ acorf.

Competitive binding to cytoplasmic human estrogen receptor a or § from

recombinant Chinese hamster ovary (CHO) cells is used to estimate the

relative binding affinity (=RBA)(potency ratio) of a test compound as

compared with (17p)-estradiol (Ez) for estrogen receptors a or f§ present in
35 the cytosol of recombinant CHO cells, stably transfected with the human

estrogen receptor a (hERa) or P receptor (hERB).

AMENDED SHEET
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stably co-transfected with the human estrogen receptor a (hRERa) or 8

(RERp), the rat oxytocin promoter (RO) and the luciferase reporter gene

5 (LUC). The estrogenic agonistic transactivation (potency ratio) of a test
compound to stimulate the transactivation of the enzyme luciferase

mediated via the estrogen receptors hERa or hERB is compared with the
standard estrogen estradiol. The antiestrogenic activity (potency ratio) of
a test compound to inhibit the transactivation of the enzyme luciferase

10 mediated via the estrogen receptors hERc or hER by the (17p)-estradiol

is compared with the standard ICI 164.384 (= {7a,17B)-N-butyl-3,17-
dihydroxy-N-methylestra-1,3,5(10)-triene-7-undecanamide).

Results:
15

Com- Rz Ri1 | 6-ring | Binding- Trans- Agonist

pound as (n=1) or | assay activation aelec-

Form, 3 5-ring | Era/Erp Era/Erf tivity
(n=0) Era/Erp

A H H 6-ring 186/0.3 5.5 /0.2 27

B CHs [H 6-ring |20/ 5.2 16 / <0.1 >160

C (=11) CaHs {H Sring [(18/ 14 12 / <0.1 >120

D CaHs [H 6ring |17/8.7 11.5/<0.1 >115

E(=17Y |CsH; |H 6-ring 142 /139 |26 /<0.1 >260

F H CsHz {S5-ring 116.3/0.4 |11/0.2 S5

1} 17 is Org 41621

20 Compound 17 has in the antagonist assays a selectivity ratio Era/Erp of

<0.1/67.

2.2
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A compound of the prior art according to formula 3, but without 22-
hydroxy and having R7 a-propyl, R1: hydrogen and 6-membered E-ring,
which is named (7a, 16B, 17a)-7-propyl-16,24-cyclo-19,21-dinorchola-
1,3,5(10)-triene-3,17-diol, has a ERa/ERJ ratio in the binding assay of
15/7 and in the agonist transactivation assay 0.3/<0.1.

Test for prevention of ovariectomy-induced bone loss in rats (anti-
osteoporosis test).

Introduction

Ovariectomy of rats induces bone loss, which is due to estrogen
deficiency. Administration of estrogenic compounds prevents this effect.
The test is used to evaluate a compound for anti-osteoporotic activity in
ovariectomised (OVX) rats. The effect on bone mass can be evaluated by
peripheral Quantitative Computed Tomography (pQCT), or by quantitative
analysis of X-ray pictures. Plasma osteocalcin and urinary
deoxypyridinoline, calcium and phosphate gives information on bone
metabolism. Increase of uterine weight and decrease of body and thymus
weight reflect estrogenic effect.

Test animal _
Mature virgin 225-250 g female Wistar rats. Strain: Hsd/Cpd:Wu, SPF-
bred by Harlan, CPB, Zeist, The Netherlands.

Experiment :

On day 1 of the experiment the rats are weighed and distributed over the
cages in order of bodyweight, whereby the rat with the smallest
bodyweight is placed in the first cage and the heaviest rat in the final
cage. Treatments are randomised over the rats.

Sham-operation and ovariectomy are performed under ether anaesthesia.
After recovery from the anaesthesia, within 24 h, vehicle, reference
compound or test compound is administered once or twice daily for 4
weeks. During this period the rats are weighed weekly. After 4 weeks
autopsy was performed. At autopsy the rats are anaesthetised with ether
and blood is collected from the abdominal aorta. Both femora, the
vertebrae L1L2L31A (optionally), uterus, thymus, liver, kidneys, adrenals,
thyroid, and pituitary gland are dissected out. Measurement of bone
mineral density and geometry of the right femur is performed by pQCT on

23
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the day of autopsy on fresh tissué. Trabecular bone mineral density of the
metaphyseal part of the femur (FBMDDIS mg/cm?) is measured with a
pPQCT (peripheral Quantitative Computed Tomography machine; XCT
960A. Stratec, Birkenfeld, Germany).

Interpretation of results

Ovariectomy causes a statistically significant decrease in distal bone
density and trabecular bone volume of the femur and a statistically
gsignificant increase in plasma osteocalcin and urinary deoxypyridinoline
levels (P < 0.05, 2 way ANOVA).

Test compounds are considered to be active when mean bone density
values of the distal femur are significantly increased as compared to the
ovariectomised control group. Effects of compounds on urinary
deoxypyridinoline levels reflects an effect on bone resorption, effects on
plasma, osteocalcin levels reflects an effect on bone turnover and may
help to underatand the mechanism of action.

The minimal active dose (MAD) is the dose where a mean proportional
difference in trabecular bone mineral density between 40 and 60% is
reached.

References
Wronski T.J. and Yen C.F.: The ovariectomised rat as an animal model for

postmenopausal bone loss. Cells and Materials, Supp. 1 (1991): 69-76.

Yamazaki 1. and Yamaguchi H.: Characteristics of an ovariectomised
osteopenic rat model. J. Bone Min. Res. 4 (1989): 12-22,

Ederveen A.G.H. and Kloosterboer H.J.: Tibolone, a steroid with a tissue-
specific hormonal profile, completely prevents ovariectomy-induced
bone loss in sexually mature rats. J. Bone & Mineral Research Vol 14,
pp 1963-1970, 1999.

Result:

Compound 17 (Org 41621) : Osteoporosis test oral 30 pg/kg.
Prior art compound (7o, 168, 17a)-7-propyl-16,24-cyclo-19,21-
dinorchola-1,3,5(10)-triene-3,17-diol: 190 pg/Kg per oral.
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Test for estrogenic activity in vivo

In vivo estrogenic activity was determined by means of the Allen Doisy
test, described in F.Allen, L.A.Doisy, J.Amer. Med.Assoc., 81,819-821
(1923)

Result:

Compound 17 (Org 41621): Allen Doisy sc 5 pg/kg , oral 30 ug/kg.

Prior art compound (7a, 16, 17a)-7-propyl-16,24-cyclo-19,21-

dinorchole-1,3,5(10)-triene-3,17-diol: Allen Doisy sc 24 pg/kg , oral 125
10 pg/kg.
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CLAIMS

1. Steroid compound having the formula (1):

OH

wherein:
dotted bonds represent optional double bonds;
Rs is H, =CHjs, or —CHj, or -CH3-CH3;

10 Rz is H, Cis-alkyl, Cas alkenyl or Cas-alkynyl, wherein the alkyl,
alkenyl or alkynyl group may be substituted with 1 to 3 halogen
atoms independently chosen from the group of fluorine or chlorine
atoms;

Rii is H, Cis-alkyl, C24-alkenyl, Cz2+4-alkynyl or Ci+-alkylidene, wherein

15 the .aJkyl, alkenyl, alkynyl or alkylidene group may be substituted
with 1 to 3 halogen atoms independently chosen from the group of
fluorine or chlorine atoms;

E represents together with carbon atoms 16 and 17 of the steroid
skeleton a four to seven-membered ring, said ring being a in cis-

20 configuration with respect to the steroid skeleton, optionally
comprising one or two endocyclic bonds;

or a prodrug thereof.

2. Steroid compound according to claim 1, characterised in that Rs is H,
25 Rz is Cia-alkyl, the E-ring is a five or six-membered ring without
' double bonds having a hydroxy at position 22 in S stereoconfiguration.

AMENDED SHEET
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3. Steroid compound according to claim 1 or 2, characterised in that the

compound is accordmg to formula 2

5__»;6
HO ]\

formula 2,
named (7a, 168, 17, 228)-7-propyl-16,24-cyclo-19,21-dinorchola-
1,3,5(10)-triene-3,17,22-triol,

. A steroid compound according to any one of claims 1-3 for use in

therapy.

. A method for selective modification of the activity of estrogen receptors

by bringing a compound according to any one of claim 1-3 into contact
with estrogen receptors.

. The method according to claim 5, characterised in that the method is a

non-medical method

. The method according to claim S or 6, characterised in that the

method is a selective modification of the activity of estrogen receptors a
by bringing a compound according to any one of claims 1-3 into
contact with estrogen receptors o.

. The method according to claim 5 or 6, characterised in that the

method is a selective modification of the activity of estrogen receptors p

by bringing a compound according to any one of claims 1-3 into
contact with estrogen receptors p.

. Use of the steroid compound according to any one of claim 1-3 for the

manufacture of a medicament for a selective estrogen receptor related
treatment
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10. The use according to claim 9, characterised in that the selective
estrogen receptor related treatment is the prevention or treatment of
peri-menopausal or post-menopausal complaints.

s 11. The use according to claim 9, characterised in that the estrogen
receptor related treatment is a contraceptive treatment.

12. Pharmaceutical composition comprising the steroid compound
according to any one of claims 1-3 and a pharmaceutically acceptable

10 auxilliary.
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. Basls of the report

1. With regard to the elements of the intemational application (Replacement sheets which have been fumished to
the recsiving Office In response to an invitation under Articie 14 are referred 1o In this report as "originally filed”
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)):
Desacription, pages:

3-11,14,15 as originally filed

1,2,12,13,16,17 as received on 18/03/2002 with letter of 18/03/2002
Claims, No.:

312 as originally filed

1,2 as recelved on 18/03/2002 with letter of 18/03/2002

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the
language in which the intemational application was filed, unless ctherwise indicated under this item.

Thesa elemants were avallable or fumnished to this Authority in the following language: |, which is:

O the language of a translation furished for the purposes of the international search (under Rule 23.1(b)).
[0 the language of publication of the intemational application (under Rule 48.3(b)).

OO0 the language of a translation fumished for the purposes of intemational preliminary examination (under Rule
55.2 and/or 55.3).

3. With regard to any nucieotide and/or amino acld secquence disclosed in the intemational application, the
international preliminary examination was carried out on the basis of the sequence listing:

O contained in the intemational application In written form.

filed together with the intemational appli&tion in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readable form.

The statemant that the subsequently fumished written sequence listing doas not go beyond the disclosure in
the international application as filed has been furnished.

The statement that the information recorded in computer readable form is identical to the written sequence
listing has been fumnished.

O ooQoo

4, The amendments have resulted in the cancellation of:

O the description, pages:
O the claims, Nos.:
[0 the drawings, shests:

Form PCTAPEA/408 (Boxes |-VIX, Sheet 1) (July 1998)
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5. O This report has been established as If (some of) the amendments had not been made, since they have been
considered to go beyond the disclosure as filed (Rule 70.2(c)):

(Any repiacement sheet contalning such amendments must be referred to under item 1 and annexed to this
report.)

6. Additional observations, If necessary:

lil. Non-establishment of opinion with regard to novelty, inventive step and Industrial applicability

1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-
obvious), or to be Industrially applicable have not besn examined in respact of:

O the entire international application.

& claims Nos. 1-12 (in part).

because: '

O the said international application, or the sald claims Nos. relate to the following subject matter which does
not require an intemationat preliminary examination {specify):

& the description, claims or drawings (indicate particular elements below) or said claims Nos. 1-12 (in part) are
so unclear that no meaningful opinion could be formed (specify):
see soparate sheet

& the claims, or said claims Nos. 1-12 (in part) are so inadequately supported by the description that no
meaningful opinion could be formed.

B no intemational search report has been established for the said claims Nos. 1-12 (in part).
2. A meaningful intemational praliminary examination cannot be carried out due to the failure of the nucleotide

and/er amino acid sequenca listing to complyywith the standard provided for in Annex C of the Administrative
Instructions:

O the written form has not been fumished or does not comply with the standard.
O the computer readable form has not been fumished or does not comply with the standard.

V. Reasoned statement under Article 35(2) with regard to noveity, inventive step or industrial applicability;
cltations and explanations supporting such statement

1. Statement
Novelty (N) Yes: Claims 1-12
No: Claims
Inventive step (IS) Yes: Claims 1-12

Form PCT/IPEA/409 (Boxes [-V1il, Sheet 2) (July 1688)



. 23

INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/EP01/04868

No: Claims

Industral applicabliity (IA) Yes: Claims 1-4,6,8-12
No: Claims

2. Citations and explanations
see seperate sheet

Form PCTAPEA/408 (Boxes |-VIil, Shest 3) (July 1896)
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’

Jll - Non-Establishment of an Opinion (Article 34{4)}(b) P

Claim 1 defines a generic chemical formula of 16,17-anellated estrogen derivatives and
indicates that this claim also embraces "prodrugs"” of these compounds. A prodrug in
the context of claim 1 of the present application is any compound which is converted in
vivo into a compound embraced by the generic chemical formula given in this claim
(see page 3, last paragraph). Claim 1, however, gives no technical information about
what chemical alterations of that chemical formula would be reversed in vivo to result in
a compound according to that formula being released in vivo. In the absence of
structural technical features defining what a prodrug actually is, compound claims 1-3
relate to compounds (prodrugs) defined only by a functional reference to this desirable

property.

These claims cover all compounds having this characteristic or property, whereas the
application provides support within the meaning of Article 6 PCT and/or disclosure
within the meaning of Article 5§ PCT for only a very limited number of such prodrug
compounds. In the present case, the claims so lack support, and the application so
lacks disclosure, that a meaningful search over the whole of the claimed scope is
impossible. Independent of the above reasoning, the claims also lack clarity (Article 6
PCT). An attempt is made to define the prodrug compounds by reference to a resuit to
be achieved. Again, this lack of clarity in the present case is such as to render a
meaningful search over the whole of the claimed scope impossible. Consequently, the
search has been carried out for those parts of the claims which appear to be clear,
supported and disclosed, namely those parts relating to the chemically defined generic
structural formula (1) of claim 1 and claims 2 and 3 dependent thereon, and for the
sther and ester-prodrugs of these cothpounds as specified on page 3, last paragraph of
the description. The search on the first and second medicinal indications, uses and
pharmaceutical compositions of claims 4-12, being characterised by the use of
compounds of claims 1-3, has been limited in the same way.

Furthermore, since the above mentioned subject matter of claims 1-12 was not
searched, it will not be examined as provided for in Rule 66.1(e) PCT.

Form PCT/Seperate Sheet/409 (Sheel 1) (EPO-Api 1897)
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V - Statement according to Article 35(2) PCT

The closes state of the art with regard to the presently claimed subject matter consists
of the following document:

D1 = EP-A-869,132

The following documents are also of relevance in assessing the inventive step of the
presently claimed subject matter:

D2 = US-A-3,194,821
D3 = J. Chem. Soc. (1997), pp 1179-1192
D4 = J. Med. Chem. Vol 36(20) pp 2973-2983 (1993)

[NB: The assessment of the novelty and inventive step of the presently claimed
subject matter is only made in as far as the claimed subjsct matter is being
examined (see section (lll) above

V.IA - Industrial Applicabllity (Article 33(4) P

For the assessment of the present claims 5, 7 and 8 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO, for
example, does not racognize as industrially applicable the subject-matter of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound for
the manufacture of a medicament for a new medical treatment.

In this regard it is noted that claim 5 relates to a method of "selactive modification of the
activily of estrogen receptors". This wording covers the method being carried out both
in vitro and in vivo. This is made apparent also by the fact that dependent claim 6
states as a preferred embodiment that this is a non-therapeutic method, if claim 5
covered only non-therapeutic methods, there would be no need for dependent claim 6
specifying this as a preferred embodiment.

Form PCT/Separate Sheet/s09 (Sheet 2) (EPO-April 1997)
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V.N - Novelty (Article 33(2) P

The selective estrogen compounds of claim 1 have a hydroxy substituent on the 16,17-
a-annelated-carbocylic ring, which the selective estrogens disclosed in the closest state
of the art (see D1, example Il, compound 20, plus the 15th, 18th, 21st and 24th
compounds in the table on page 19) do not have (these are unsubstituted, other
derivatives disclosed in D1 have a hydrocarbon function substituent on the 16,17-a-
annelated-carbocylic ring. There are no -other structural differences between the
compounds of the closest state of the art disclosed in D1 and those of the application.
Consequently the compounds of formula (I) of claim 1 are novel according to Article
33(2) PCT as are the compounds of dependent claims 2 and 3, the first medicinal
indication of these compounds according to claim 4, the uses of these compounds
according to claims 5-11 and the pharmaceutical compositions thereof according to
claim 12. '

V. IS - Inventive Step (Article 33(3) PCT)

The problem to be solved by the currently claimed compounds is the provision of
estrogenic agents with selective activity, in particular selectivity for the estrogen a-
receptor, rendering the compounds useful in particular for the treatment of osteoporosis
(see page 4, paragraphs 2 and 3 and page 5, paragraph 4).

in this regard it is noted that compounds disclosed in D1 address the same probiem of
selective estrogen activity (see D1, page 3, lines 17-22) in particular for the treatment of
osteoporosis. D1 does not indicate that the mechanism for this specificity is selective
action on the estrogen a-receptor, bik the therapeutic selectivity which results is the
same as that achieved in the present application.

In this regard it is noted that documents D2-D4 all disclose compounds which carry
hydroxy-hydrocarbyl substituents attached to position 17a of the steroid skeleton and
which display estrogenic activity (see D2, example 8 and col 1, lines 41-45; D3, page
1179, compounds 10 and 12 and page 1183, col 1, last paragraph; D4, page 2974,
compound 8 and page 2975, col 2, table |). It might be taken as an evident from
documents D2-D4 that hydroxy substitution of the 16a,17a-annelated hydrocarbon ring
of the selective estrogens of D1 would result in compounds retaining their activity and

Form PCT/Separate Sheat/409 (Sheat 3) (EPC-April 1997)
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consequently the compounds of claim 1 might be seen as an obvious solution to the
provision of alternative estrogenic agents useful in the treatment of osteoporosis.
However, the applicant has provided comparative tests the results of which are given in
the table on page 14 and page 15, lines 1-5 that the compound Org.41621 (compound
E or 17 of the present invention) has a receptor specificity of ERa/ERB of at least 260,
whereas the corresponding compound of the state of the art (D1) which differs from
Org.41621 only in that it lacks the hydroxy substituent on the 16x,17x-annelated
hydrocarbon ring, had a receptor specificity of ERa/ERB of just 3. This is a very
considerable improvement in the i'eceptor specificity of the claimed hydroxy substituted
compounds of claim 1 over the corresponding non-OH substituted compounds of D1.
Furthermore, none of documents D2-D4 indicate that such an improvement in
ERa/ERB receptor specificity would result from the OH substitution of the 16a,17a-
annelated hydrocarbon ring. Consequently, the compounds of claim 1 and claims 2 and
3 dependent thereon are an unobvious solution to the problem of providing estrogenic
agents with improved ERa/ERRB receptor specificity over those of the closest state of
the art and are as such inventive according to Article 33(3) PCT, as is the first
medicinal indication of these compounds according to claim 4, and as are the uses of
these compounds according to claims 5-11 and the phamaceutical compositions
thereof according to claim 12.

Corrections according Rule 91 PCT

The applicant has supplied clear and detailed reasons why the errors of transcription
which resulted in the consistent replacement of the Greek letter 8 with the letter & and
the consistent replacement of the Greek letter a with the letter 4. Based on the
arguments given it is justified to replate each of these latinate letters with the Greek
corrections mentioned above. The same applies to the replacement of the letter 1 with
the Gresk letter 4 also because there is no other measurement in the intemational
system of units which uses a Greek letter so no other measurement other than ug
(micrograms) could have bsen meant by this letter (which does not exist in English and
the presence of which is clearly an error).

The applicant has also clarified the presence of optional double bonds in the formula of

claim 1. Since the international publication of this application contains these optional
double bonds clearly marked in the formula of claim 1 as published as dotted lines in

Form PCT/Separate Shest/409 (Sheet 4) (EPO-Apri 1897)
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the steroid structure, and given that the application was not corrected before
publication, this means that the record copy of the application, sent to the intemational
Bureau in accordance with the Rule 22 PCT and upon which the IB bases the
publication, already contained this feature. Consequently its correction in the copy used
in the Intemnational Preliminary Examination is allowable according to Rule 91 PCT.

Form PCT/Separate Sheat/409 (Sheet 5} (EPO-April 1697)
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Applicant Akzo Nobel N.V.

Caleuiation of prescribed fees

Euro 1333,=

Ie]

1. Preliminary examimation fee

2 Handling fee fdpplicants from certain Staies arv
antitied to a reducrion of 73% qof the handling fos
Fhere the applicant is (or all applicants are) 20 an- IE 147
ricled, the comount to be entsred at H iz 25% of the uro :

o

hendiing fas,)

3. Tonl of prescribed fees Euro 1630,=

Add tho amounts entered at P and H

and emter total in the TOTAL box JOTAL

Mode of Payment

[[x] suthorization 1o charge deposit
account with the [PEA (sze below)

cheque
melmneymdﬂ'

D bank dnft

DOooo
%
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Deposit Arcount Authorization (s mode of payment may not be available ar afl IPEAx)
)

TheIPEA/ EPO [x] is heretry wuthorized to charge the todl foes indicated abuve to my deposit agcount.
(this chech-bax may be marked only {f the conditions for deposit the IPEA
suthorized to charge any deficiency or credit any overpayment i ) fees indi

my deposit account.
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INTERNATIONAL SEARCH REPORT it \ppileation No

PCT/EP 01/04868

A._CLASSIMC

MATTER
IPC 7 007053 00 A61K31/565 * A61P5/30 A61P5/36

WDIMWMMHNMMWMW

inlrmcern docurmenisiion searched (classificalion
TPC 7 0070 AGIK  AGLP

sysian licved by cussification symbois)

Docmeniation searchad oiher than mininron docamenialion 1o the exent thet such docusmenis am inciudod In the Sokie searched

Electronic data base conmlied during the intevational search {name af sia base and, whers practial, search tarma Used)
EPO-Internal, BIOSIS, CHEM ABS Data, BEILSTEIN Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Clisilon of document, with Indication, whevs sppropriuie, of the misvant passagas Ralaveni 1o ciabm No.

cited in the application
example 2
page 19; table 1

13 July 1965 (1965-07-13)

Y EP 0 869 132 A (AXZO NOBEL NV)
7 October 1998 (1998-10-07)

column 1, 11ne 41 - 1ine 45; example 8

1-12

Y " US 3194 821 A (L. A. FREIBERG ET AL) 1-12

-f—

m Further dacamants a1e lislad n the cantinuation of box C.

R

E Patant ity mambete ars lsied in annex.

* Spacial cakifgorws of citad dotumants

"A' documan dehomg the psneval sisle of the &t which i not
consigared to be of panicular mlsveance

"E' aariier documenl bul putiliched on or aftar the imamational
ing ocale

L d which
omm‘f'l “mlnmmonnh%%
nnlbnarmlrmullnlm

o mmnmﬂmn Uss, exhibivion or

P document
wn::ﬂw;&mhmm Ring date but

T ?mm'mmhmmm d::':
clind to Lnderstand the principls or theoy .undarying the

cannol bs o
Invoiva an inventive step when the documanl is taken alone
"¥* document of particular relsvance; the claimed invention
cannot be considersd to imoiva an imentive siep whon e
documam s combined with ond or more other such docu-
mﬂmmmm- parson skiled

Ly mmm-ummmm

Dats of tha 2-lual compiation of the tsmational ssarcn

Date of mailing of the intaynaticnal ssarch rapor

Tal (+31-70) 5402040, Tx, 3t 851 apo n,
Fax (+31-70) 340-3010

23 August 2001 06/09/2001
Nams and muling acaress of Ma ISA Authorized officer
Ewropaan Paient Office, P.A. 5513 Patantiaan 2
NL - 2280 HV

Watchorn, P

Faen PCTASAZ210 fesoonc shax?) Luly 1683}
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INTERNATIONAL SEARCH REPORT

inters [ Application Ne
PCT/EP 01/04868

C{Cortinuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Calagoy *

Cilatinn of documant, with indicalion. whers approprizia, of the ralevan! RAsSEON

Ralevant 0 claim No.

Y

J. R. BULL ET AL: "Synthesis of
14,17-Propano analogues of estradiol”
JOURNAL OF THE CHEMICAL SOCIETY, PERKIN
TRANSACTIONS 1.,

1997, pages 1179-1192, XP002153748
CHEMICAL SOCIETY. LETCHWORTH., GB
ISSN: 1470-4358
page 1179; examples 10,12
page 1183, colitmn 1, last paragraph

EL GARROUJ DRISS ET AL: "Steroidal
affinity labels of the estrogen receptor:
1.
}7;alpha—(Bromoacetoxy)a]kyl/h1kyny1estrad
ols." .

JOURNAL OF MEDICINAL CHEMISTRY,

vol. 36, no. 20, 1993, pages 2973-2983,
XP002153749

ISSN: - 0022-2623

page 2974; example 8

page ?975, column 2; table I

1-12

1-12

Forn PCTAMED jovirumtion ol ssoond sheat) (July 1892)

page 2 of 2




intsmational Appication No. PCTEP 01 04868

/4

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2
Claims Nos.: 1-12 (in part)

Claim 1 defines a generic chemical formula of 16,17-anellated estrogen
derivatives and indicates that this claim also embraces "prodrugs" of
these compounds. A prodrug in the context of claim 1 of the present
application 1s any compound which is converted in vivo into a compound
embraced by the generic chemical formula given in this claim (see page 3,
last paragraph). Claim 1, however, gives no technical information about
what chemical alterations of that chemical formula would be reversed in
vivo to result in a compound according to that formula baing released in
vivo. In the absence of structural technical features defining what a
prodrug actually is, compound claims 1-3 relate to compounds (prodrugs)
defined only by a functional reference to this desirable property.

These claims cover all compounds having this characteristic or property,
whereas the application provides support within the meaning of Article 6
PCT and/or disclosure within the meaning of Article 5 PCT for only a very
1imited number of such prodrug compounds. In the present case, the claims -
50 lack support, and the application so lacks disclosure, that 2
meanfngful search over the whole of the claimed scope 15 impossible.
Independent of the above reasoning, the claims also Tack clarity (Article
6 PCT). An attempt 1s made to define the prodrug compounds by reference
to a result to be achieved. Again, this lack of clarity in the present
case 15 such as to render a meaningful search over the whole of the
claimed scope impossible. Consequently, the search has been carried out
for those parts of the claims which appear to be clear, supported and
disclosed, namely those parts relating to the chemically defined generic
structural formula (1) of claim 1 and claims 2 and 3 dependent thereon,
and for the ether and ester-prodrugs of these compounds as specified on
page 3, last paragraph of the description. The search on the first and
second medicinal indications, uses and pharmaceutical compositions of
claims 4-12, being characterised by the use of componuds of claims 1-3,
has been 1imited in the same way.

]
The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
is advised that the EPO policy when acting as an International
Preliminary Examining Authority is normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.




INTERNATIONAL SEARCH REPORT

information on patent famly membare

It

Applitatien No
PCT/EP 01/04868

Peaent docaman: Publicatipn Patent lamily Publcation
chad In search report dain member(s) dabe
EP 0869132 A 07-10-1998 AU 723713 B 07-09-2000
Al 5541298 A 27-08-1998
BR 9800718 A 29-06-1999
CA 2229960 A 21-08-1998
CN 1197076 A - 28-10-1998
cZ 9800505 A 16-09-1998
HU 9800373 A 30-11-1998
JP 10273499 A 13-10-1998
NO 980737 A 24-08-1998
NZ 329789 A 29-09-1999
PL 324939 A 31-08-1998
56 60203 A 22~Q2-1999
R 9800282 A 21-09-1998
™ 403736 B 01~09-2000
us 6077873 A 20-06-2000
. ZA 9801344 A 27-08-1998
Us 3194821 A 13-07-1965 NONE

Farm PCTABAZIO {muient larally sane) (luly 7903)
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Intemational Application No.

For receiving Office use only

REQUEST

international FilinL Date

The undersigned requesty that the present
international application be processed
according to the Patent Cooperation Treaty.

Name of receiving Office and "PCT International Application™

Applicant’s or agenta file reference
(if desired) (12 characters maximunt) 2000.559 WO

BoxNo.1  TITLE OF INVENTION

ANTI-OSTEOPOROSIS ACTIVITY"”

“ANELLATED STEROID COMPOUNDS HAVING CONTRACEPTIVE AND

Box No.II APPLICANT

Name and aidrens: {Femily name Joliowsd &y givan Aanre; for a lagal sxiiy. Jull fficial detigration. The mdinems
muy Inclode potsal cada swd rame of couniry, The coustry of the sddress indicated in thiy bax is the spplicant’s D This person is also inventor
Swate (Le. cowmtry) of rexidercs ([ mo Siate of rasidencs ix indivated below)
Akzo Nobel N.V. | Telophme No.
Vel;:erweg 76 0412-666380
g§2£ BMA _R_MEM Fﬂilllie Neo.
The Netherlands 0412-650592
T eleqimter No.
Sz (e couniry) of nationality: NL Stawe (Te. counry} of rosidence:NL
This person is applicant all designated all designated Scates cxeept the United States the States indiented in
for the purpases of: States X | the United States of America of Amesica only the Supplemental Bax

Box No. Il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)

Name and addresa: (Family name followad by givan noms: for a legal earlty, fuil officisl daxigwation. The codress
" must inchude potinl code awil mams of country. The country of the addregs indicuted in this bax iy the applicant’s
Srrte (1.e. cowntry) of rexidance [ no Siats af regidence in indicasad bakow)

LOOZEN, Hubert, Jan, Jozef

This person is:

Dapplicnnt only

Meerhoek 602 E applicant and inventor

J403 AC UDEN by (f this check-bax
inventor only (Jf this ix

The Netherlands marked, do not /il in below.)

Swne (1. country) of nationality: NL S.Im {Le. counmry) of residence: NL

This person is applicm fl desigoatod [~  all designated Staied excep X] i United S tha States indicated in

for the purposes of: Sistmy the United States of Amerien of Aroerien ouly the Supplemencl Ao

| l Further applicants and/er (further) mventors arc indicated on a continuation sheet.

L—E“ No.IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The persen identificd belaw is hereby/has been sppainted to sct on behaif af the agent
upplicant(s) befare the competent Interaational Authoritics as: m

E cammon representative

Nanie aod address;:  (Family nama foliowed by given nams; for o tagal anligy, Jull offirial dazigmation, The
eddrexs mux! inchede postal coda and same of couniry.
H. Kraak

P.O. Box 20
3340 BH OSS

The Netherlands

Telephone No.
0412-666382

TFacsimile No-

0412-650592

[ Teluprinter Na.

indicate & spccial address to which correspondence should be scnt.

Mark this check-box where a6 agent or common representative js/has been appointed and the space above is used instead 10

Form PCT/RQV/10] (first sheet) (January 1997; reprint January 1998)

Sea Noles (o the request form



Sheet No. ...
Box No.V DESIGNATION OF STATES
The fallowing designations arc heroby made under Rule 4.9(a) {mark the applicable check-bares; ot least one must be marked):
iy hm“p.mg .Malswi, MZ Mazambiquc, SD Sudsn, S1, Sicrra Leone,
MZ iR

i o T T8l 5 o, o o i ot

a

KZ Kzpskhstan, MD blic of Maldova,

Gl 50 o e, A Al A2 i, I B G K e R e

Convention and of the PCT s wd DE
D R oy P p il %'ﬁﬁ:?é" “ m.c’nsme.mmmu LU

MC Muum,m.ﬂ andz, PT SE Sweden, and an State which isa Contracting State Eurwelnl'uuu

Convention and of the PCT and TR Turkey
bd 0A g:g.bl‘lhnéu BF Ilmlén& % BJ Benin, REII.? Cﬂllﬂl :M Il.qulbhe. , Cl %ﬂml?c C%gm.:"wﬂ

other Statc which | uamnhulsm%Aled' llennﬁng ufthel‘Cl' other kind mﬂnmml "ﬂ

specify on dotted limg) .. ..........c.ciiiiiieiiaeneraairranrenna, heshsmamsiamsstimnsessatnnunarnnt
Natienal Patent MWMJMUWM ql:ﬁaldmdw
bd AE  United Arab Emirates Bl LC Saint Lucia
k] AG Antigus and Barbuds LK Sri Lanka
EIAL Albanin ............. Ceraiiieaianas &1 LR Lberia
OAMAmenls ..........0... it teerarananenn DLS Lesotho .. ...cvvvviiveinnroenersnnnns
O AT Austria ....... Nersmesarasaserarnenann LT Lithusnia
il AU Avsiralin . ...... Ceeraaiaraeasasaneaes O LU Luxembourg
O AZ Azetbaijen LV Latvis
il BA Bosis and Herzegovins ...... ... vorerne. EIMA Morocto . .....ooieniiininass Caaianaaas
k] BB Darbedos CIMD Republicof Maldove ............c.c0ununn
KIBG Bulgaria .............o.iielll B MG Madagasear ........covcierninnnensnaerenns
K] BR Bmai ..... Mt erraecacataraaatenaanan Bl MK The lormeer Yugoslav Republic of Macedonis ... ...
OBY Belatus . ........cov v iiei i MN Mongolia
€l BZ Bolize : DOMW MW ..evrienreneiirrerenerarennss
) CA Conada B MX MERIED «ovneneeenninseieneineinenennes
CJ CH and LI Switzeriand and Licchtenstein [d MZ Mozmbigue
CICN China ........eoen.l... frtetraiieaes NO Norway
RICR CosaRich ......ocovvneeeneiniinrnnnn,.. KEINZ NewZealand ............ i emastrennnraras
RICU Cuba ..o EIPL Poled ............s .
bkl CZ CzechRepublic ....................... Orer Potugal ......ccoccnvnnns Creeeseearaeaean
ODE Gemuany............cco0vvvinnennnne- RO Romaniz
O DK Denmark...... L LT T T TR Pg RU Russion Foderation .......ceoevvannneernnns
k] DM Dominica [JSD Sudsn
EIDZ Algeria ................ e O SE Sweden
KIEE Esonia ............................. bk SG Singapore
COES Spain ......ovvnnnieieiinnnnnnnenn. KISt Slovenia ....oveininnnnnn. e
OFT Finland............cccveviiiininnnn . BISK Slovakim .......cviciniininmrnnrnannnrennns
O GB United Kingdom BISL SiermuLeome.....oooveeuererunnneeeaneannns
k) GD Oreriada EITd TaER . o oo eeeneeneereernnnnneeeeeanns
KWGE Geomgin.........covviiil L. acrr O T™M Toromenisthtt ... ..vnonvninneaeannneninnes
CIGH Ghana . .........vveivnnveneee Ml BITR Turkey vovvevvnnnnrennnes eeeeeaan eeeee
[0 GM Gambia I TT Trinidad and Tobago ...........co0cueneunns
BIHR Cromtia .....oooveeieiiiniieininnnnen . O TZ United Republic of Tanxania .
BIHU Humgary ....ooviiiiiiii e Bl UA Ukmine ................. N
kl 1D  Indonesia CUG Ugsnda ....oocvnviniiiiieriiiicenannns
BRIl Ismel ... &l US United States of Ametica . . .. ....o.ouvnnn...s
RIIN Indin. ... UZ Usbekistan .................... e
KIS lccland ERIVN VitNam ..........coiiiniiiniiicnnann..
KIJP Japam ..., B YU Yugeslavia ..........ciiiiieiiiiiinaaa.,
OKE Keayn, . .ooiieeiiniinererernnrennns Bl ZA South AFICE ...oocveenrirerrnrenrrerernnnns
OOKG Kympyzston . ... .vove e oo iieeinennns OzZw Zimbabwe . ... .......00ircniiecsnnnsn. .
§J K Democratic People's Republic of Kareg . .. ...... Check-box rescrved for desipnating States which have becoms
] KR Ropublic of Kore ..................... panty to the PCT afler imuance of this shect
OKZ Kazakhsan ., .. ..0vivneennnnenennn,.. mC0, Colombia . .. ... ....................
Precautionary Designation Statement: In addition to the designations made above, the agplicant also makes under Rule 4.9(b) sl ather
designations which would be permitted under the PCT except any designation(s) indicated in the Supplements Box as being eacluded
from the scopc of this starement. The applicant declares that those additional designations are pubject to confirmation and that any
designation which is not confirmed befere the expimtion of 15 months from the pricrity date is o be regarded as withdrawn by the applicant
o the expiration of that time limit. (Confirmation (including fery) s reack the recetving Office within the |3-month time limit )

Form PCT/RO/101 (second sheet) (July 2000) See Notex 1z the request form

vé



. SheetNo. .. 3
BosNo.Vl  PRIORITY CLAIM Purther pricrity claim are indicated in the Supplemonsl Box - [
The prionity of the following earlier spplication(s) s hereby claimed: _
Country Office of filing
(in which, or for which, the Filing Date Application No. (only for regional or
application was filed) (dayimonihienr) international applicarion)
item (1)
NL 06-05-2000 ) 00201986.7 EPO
item (2)
item (3)

Mark the foliowing check-boz {f the certlfiad copy of the sariier applicotion ix to be issued by the Office whick for the purposes of the present
international application ix the roceiving Office (a fee may be required):

The receiving Office is hereby requested to prepare and transmit to the International ]

Buresu a certified copy of the earlier application(s) identified ahove as item(s) :

Box Mo. VIl  INTERNATIONAL SEARCHING AUTHORITY

" Chaice of Interantional Searching Anthority (ISA) (If hwo or more Interational Searching Authoriles are EPO
competan! to carry out the International senreh, Indicaic the Authorily chosen; the iwo-letter code may be userd): 1SA /

Earlier scarch Fiif in where a search {Internationnl, intarnational-type or otherj by the internationai Searching Authorily has alrendy besn carried
out or requested and the Authorily is now requested to bave the international senrck to the extent possibie, ox the results of that earlier search UHentify
such sanrch or request oithor by rafarence to the relovant applicoiion (or the iraxsiation therenf) or by reference o the saarch request

Lountry (or regional Officex £P Dute (daywonthivear) 06-05-2000 Number: 30201986.7
Box No. YIII CHECK LIST
[ This international application containg “This international applicaticn i sccompanied by the item(s) marked below:
the following number of sheets: . E igned s E Moo calealacion shaat
. scpARte si .
1. request: 3 sheen power of atiomey
ot s 1 copy of general 6. scparate indications eoncemning
2. description: 17 shees E - D deposied - e
3. claims: 3 theem |3, D statement explaining 7 D nuclcotlde snd/or amino acid
lack of signature soquence Jisting (diskettc)
4, gbatract: ! sheets E
5. drawings: shees | & D priority document(s) i other (specifi):Request refund Letter /
. Identified In Box No VI Copy European Search
6. rcquence linting: sheen Report,
— as itemfy):
Total : 24 sheets
Figure No. of the drawings (if any) should sccompeny the abgtract when it is published.

Box No. IX SIGNATURE OF APPLICANT OR AGENT
Jaxt to ench signatare. indicate the name of the person signing and the capacily in which the person xigns (if nuch copacity i» not obvious from reading

the requesy)
H. Kraak 3
Far receiving Office usc only .
1. Dute of actusi receipt of the purported 2. Dmwings:
internations] spplicatian: - D received
). Corrected date of actual receipt due to Luter but

timely received papen or drawings completing

. the purported intemnational application: not
4. Dute of timely receipt of the required reeeived:
comrections under PCT Anticle 11(2):
5. Internationsl Searching Authority ISA/ 6.1 ] Transmittal of scarch copy deinyed
specified by the appiicant; until search e is paid

For intemational Bureau use gnly

Duiz of receipt of the record copy
by the Internationa) Buresu:

" Form PCT/RO/101 (st sheet) (January 1994; reprint Janusry 1998) Sce Noles to the request form

v



This shoet is mot part of and does not count as a sheet of the international apphmtmn

PCT

For recuiving Office use only

FEE CALCULATION SHEET
Annex to the Request International application Ne.

Applicant's or agent’s
flle reference 2000.559 WO Date stamp of the receiving Office
Applicant )
Alzo Nobel N.V.
CALCULATION OF PRESCRUBED FEES
I. TRANSMITTAL FEE IEUR 102,= | T l
2. SEARCH FEE : IEUR $45.= E

[aternutional scarch w0 be caried aut by  EPO
(I two or more internationa! Searching Asthorities are compesant in ralation io the internationsi
application, indicate the name of the Awikority which is chosen to carvy cu! the internatianal ssarch )

3. INTERNATIONAL FEE

;:u — ] 24 heets.
tion conizin,
30 8t [EUR 409= %]
EUR 9= |EUR [b. ]

remmining sheets additional amount
Add amotunts entered at b, and by and nker totl B, |EUR 409,= [ B]
Designation Fees
The international application conteing 61 desipnations

number of designation fees amount of designation fec | EUR 704, = [ D |

payable (maximun 8}

Add smounts entered 5t B and D and enter o] at ] - I I
(Applicanis from am:l'n Summ-:;ldua raduction of 75% of the IEUR 113, I

intarnationnl fee. Where the applicant is for all applicanis are) 10 entitled, tha
foln 1o be eniered ot | is 25% of the sum of the amounts entered at B and D)

4. FEE FOR PRIORITY DOCUMENT |EUR 30,= [P]
5. TOTAL FEES PAYABLE
Add smounts entered 2t T, S, [ and P, EUR 2190,=
ond gnter tota! in the TOTAL box
TOTAL
The designation fee is not paid at this time.
]
MODE OF PAYMENT
X authorization to charge
deporit account (sec below) bank draft coupans
cheque cash other (ypecify):
postal momey order TEvEnuE slamps

DEPOSIT ACCOUNT AUTHORIZATION ( this mode of paymens may not ba nvetisble at ail recsiving Offfees )

The RO/

2809 0012

EPO

X

X

qull Account Number

is hereby autharized 1 chargs the total fees indicated above to my depaosit account.

is hereby authorized 1o charge any deficiency or credit amy overpayment in the total fees indicated above to my
dcpaosil account.

in hereby authorized to charge the fee for preparation and transnritial of the priority docurment to tha Intemational
Bureau of WIPO to my deposit account.

27/04/2001 '/%x,')/

| 4

Date (dayinontisyear) sigrature H. Kraak

Furm FCT/RO/IO! (Annex) (Jamuary 1996; reprint January 1998) “Sez Noies io the fee cnlcuiation sheet
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Bita abermitatn dia 3 Bikitar 1004.1-3 dem EPA in MOnchen, Direktion 5.1.1, und beschian Sie Blalt 1004.4, inahescndare Nr.3 b.
Piease forward the 3 sheels 1004.1-3 to the EPO et Munich, Dimcloris 5.1.1 and pay attention Lo sheet 1004.4, especially point 3 b,
Pridra de faire parvenk les 3 fsullles 1004.1- & OEB & Munich, Dlreztion 5,1.1 et ds tenir comple da la feylis 1004.5, nolammant du paint 3

ALLGEMEINE VOLLMACHT R iy e o o o o
GENERAL AUTHORISATION Cadre iatration
: Inen Volimesht / General Authorisetion No,
POUVOIR GENERAL N potay emirl T  Ganersl Authortswian N
59 (rev.)
M “1-----H
Ich (Wk) /A (We) / Je (Nous)
G [
Akzo Nobel N.V.
inteliectual Proparty Dapartment (Dept. AIP)
P.0. Box 8300
6800 SB Amhem .
, the Netherdands ' :
O a
bevolimachtige(n) hisnmk / do heraby suthorise / autorise (sulorisons) par la présents
Schalkwijk, Pistar Comnelis - Address of place of husiness;
Fatt, Glnter Al Nobsl N.V.
Van Deursen, Petrus Hubertus intefactual Praparty Department (Dept. AIP)
Quelle-Fontijn, Monlque P.O. Box 9300 y
Verbart, Jearmetts J. M. B8B00 SB Amhem :
Halmann, Anette . the Netherlands
Beetz, Tom

Hessalink, Dinah E.

Aalbers, Amt Reiner

De Vries, Adriaan Jacobus
Zonneveld, Handrk Jan

Alferink, Petrus Johannes Theodorus

mich (una) In den durch das Eurapaischa PeteniObereinkommaen geachaffenen Verfahren in slian nminen (insaren) Palentangelagenhoitan

Zu veriaten, sile Handhmgen fr mich (Une) vorzunshmean und Zehlungan f0r mich (uns) In Empfang xu pahmen.

to reprasant me (w} in all procesadings estabished by the Europesn Patent Canvention and to act fot me =) In afl paten! trmnsnctions and to

recsive paymentls on my (our) behal.

im(mul)npﬁnntmpouraqwmnm-humm(m}mumdmwhpmddmmuepﬂhI:mmbnmle
btavat europen et, 4 ca titre, 4 agir en mon (rfiatre) nom et & recevnir das paiements pour mon {notre) compta.

E(] Dis Volimachl git auch far Vertahren nach dam Vertrag Ober dis intemationaly Zusammenarbeit mul detn Geblet des Pataniwesens,

This outhosiestion shaf also apply to the same exiant to any proceedings estsbiichad by the Patenl Cooperation Tresty.
Ca pouvulr o'appigque Agalement & toute procddure instiluée par e Truitd de coopdration en matidss da brevats,

E Weftars Vartreter sind auf sinetn gasandertan I.glatt angsgsban. / Addilonal reprecamtatives indicsted on supplementary shest.
Les autres rmandataires sont mentonnds sur uhe feuille supplémantalie,

E Untarvelimacht kenn ertelt werden, / Sub-sutharisation may be given. / La pouvolr pourru &tre déligus,
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COMPUESTOS ESTEROIDES CONDENSADOS 16,17-CARBOCICLICOS QUE

TIENENR ACTIVIDAD ESTROGENICA SELECTIVA.

La presente invencién se relaciona con compuestos

esteroides con un anillo E adicional conectado al anillo

——

d del esqueleto esteroide que tiene actividad
-3 .

estrogénica.

Existe un interés continuoc en nuevos compuestos con
afinidad para los receptores de estréfgeno. Esto surgié a
partir del dggggggimiento de_ 2 sEthpog_ distintos de
receptores, liaia_lsio_s__lgru__z_ Erp (ver Mosselman et al.,
E;BS Letters-392 (1996) 49-53 lo mismo que la EP-A-0 798
378). Los compuestos que son selectivos para tales
subtipos de receptores hacen posible suministrar un

tratamiento maAs selectivo relacionado con receptor de

estrégeno. Las ventajas pueden por ejemplo ser obtenidas

Q_partir de la distribucién diferente de los subtipos de

receptor en tejidos humanos. Esto permite tratqgientos

con menores efectos colaterales dolorosos relacionados

O — — ——— . — ————

copn el estrégeno. Ejemplos de tratamientos médicos

relacionados con un estrégeno que puedan beneficlar a

partir de compuestos selectivos son aquellos para la

g2



7
contracepcién, para la terapia de dolores @gggpausaléé,

osteoporosis y control de tumores dependientes de

estrébgeno.

En la EP 0 869 132 los compuestos de esteroides
estrogenicos son descritos los cuales tienen la Férmula

{1):

R 8
W %R'

Férmula 1

En donde:

Los enlaces en linea punteada representan enlaces dobles

opcionales;

R¢ es H, =CHz, © —-CHy;, o —CHz—-CHj;
Ry es H, alquilo C,.,, alquenilo Cz-s 0 alquinilo C,-5, en
donde el grupo alquilo, alquenilo o alquinilo pueden ser

sustituidos con 1 a 3 Atomos halbdgenos escogidos



independientemente a partir del grupc de &tomos de fluor

o cloro;

R;;y es H, alquilo C;-4, alquenilo Cz-4, alquinilo C,, o
alquilideno C;-s, en donde el grupoc alquilo, alquenilo,
alquinilo o alquilideno se pueden sustituir con 1 a 3
Atomos de halégeno independientemente escogidos del grupo

de &tomos de fluor o cloro;

E representa junto con los atomos de carbono 16 y 17
del esqueleto esteroide un anillo que tienen 4 a 7
miembros, dicho anillo es a en cis-configuracién con
respecto al esqueleto del esteroide, opcionalmente
comprende 1 a 2 enlaces endociclicos y esta sustituido

con Rg, que tiene una variedad de significados.

Adicionalmente se describié en la EP 0 869 132 que
cualquier alquilo, alquenilo, alquinilo o alquilideno en
el compuesto esteroide que tienen la Férmula (1) puede
ser ramificado o no ramificade. Si Rs o R;1 estén
conectados al esqueleto esteroide por medio de un enlace
simple, el atomo de carbono sustituido del esqueleto
esteroide comprende un &atomo de hidrogeno o esté

involucradeo en un enlace doble carbétn-carbén, Los

o4



compuestos pueden contener diferentes centros de
quiralidad y pueden existir como enantiomeros y
diastereomeros. Los grupos hidroxilo pueden estar
coronados con sustituyentes tales como acilo o alquilo
que llevan la delantera hacia las prodrogas de un

compuesto de acuerde con la Férmula 1.

Se ha encontrado ahora que un compuesto esteroide
que tienen la Férmula 1 cuyos simbolos y términos tienen
los significados descritos anteriormente, caracterizado,

en que Rz es un grupo _P-hidroxi, o una__prodroga del

- —— ot ———— -

mismo, tiene, inesperadamente, una mejor_ selectividad,

consistentemente para el receptor o de estrégeno

—

combinado con wuna alta potencia «a estrégeno. Tal
—————— e — - )

compuesto, referido de aqul en adelante como un compuesto
de la invencidén, usualmente no es solamente activo

débilmente sobre el receptor B estrégeno, sino gue_ de

hecho es_ generalmente un antag_on_ista sobre el receptor B

e L —

de___estrégeno, lo que contribuye a la muy alta
a2 S S e —— —— — o

selectividad para el receptor a de estrégeno y mis aun

m e e —— —— —— —— = Y

permite un tratamiento selectivo con base en un bloqueo.
del receptor B de estrégeng. Los compuestos de esta
invencién incluyen los enantiomeros anteriormente

mencionados y diastereomeros dentro de su alcance y cada

———

S



uno de los enantiomeros individuales (R) y (8),
sustancialmente libres por ejemplo son asociados con
menos del 5%, preferiblemente menos del 2%, en particular
menos del 1% del otro enantiomero y mezclas de tales
enantiomeros en cualesquier proporciones incluyendo
mezclas racémicas que contienen cantidades

sustancialmente iguales de los dos enantiomeros.

Una modalidad preferida de la invencién es un
compuesto esteroide como se definid previamente vy
caractérizado adiclonalmente en que Rs es H, Ry es un
alquilo Ci-3 ramificado o no ramificado, el anillo E es un
anillo con cimco o seis 'miembros siln enlaces dobles que
tienen un hidroxi en la posicién 22 en 1la estéreo
configuracién S, dicha configuraciétn en otras palabras es
B con respecto al esqueleto esteroide de acuerdo con el
significado comin en 1la marcacién estereoquimica de

esteroides.

Mas preferiblemente es el compuesto de acuerdo con
la Férmula 2, que es (7a, 168, 17a, 228)-7-propil-16,24-
ciclo-18,21-dinorcola-1,3,5 (10)-tiene-3,17,22-triol, que

tiene el nombre del cédigo Org 41621:
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OH

HO

L

Férmula 2;0rg 41621

Los compuestos de acuerdo con esta invencién
permiten por lo tanto una modificacién selectiva més
directa de la actividad del estrbégeno de receptores a o B

en un organismo.

Una prodroga es definida como un compuesto que se

convierte en el cuerpo del receptor atn compuestoc de
| e———— o —————

acuerdo con la Férmula 1 con_ Rg siendo un grupo f-
h%gggxilo. Notablemente, 1los grupos hidroxi en las

posiciones 3,17 y sobre el anillo E pueden por ejemplo

. A
ser convertidos en éteres (alquil*oxi) o esteres tales

como acil*oxi, fosfato, sulfato, sulfonato o carboxilato

aromatico, por lo tanto la longitud de cadena de carbén

»

de los grupos marcados con un asterisco(*)no son
considerados como delimitados muy precisamente. Un grupo

acilo es derivado a partir de alcano* lineal o ramificado

Lo



y un carboxilato ‘aromdtico generalmente comprende un
fenilo, piridinilo, o pirimidilo. Las longitudes de los
grupos alquilo y acilo se seleccionan dependiendo de las
propiedades deseadas de las prodrogas, asi las prodrogas
con cadenas mis largas con por ejemplo cadenas de laurilo
o caproilo y son mas adecuadas para una liberacién
sostenida y preparaciones de deposito. Es conocido que
tales sustiyuentes hidrolizan esponténeamente o son
hidrolizados enzimaticamente en los sustituyentes libres
de hidroxilo sobre el esqueleto del compuesto. Tales
prodrogas pueden tener una actividad biocldgica comparable
a los compuestos a 1los cuales ellos son convertidos en el
cuerpo del receptor. El1 compuesto activo al cual una
prodroga es convertida se llama el compuesto pariente. El
establecimiento de la accién y la duracién de la accién
lo mismo que la distribucién e el cuerpo de una prodroga
puede diferir a partir de tales propiedades del compuesto

pariente.

Tanto para terapias médicas lo mismo que para
experimentos fisiolégicos, médicos y farmacolégicos tales
compuestos selectivos son ahora necesitados.
desesperadamente. Este es un aspecto de la invencién en

que un compuesto de la invencién puede ser usado para



terapia administrando el compuesto a un receptor, sea un
humano o un animal, préferiblemente un mamifero. ILa
distribucién diferente de los receptores o y $§ sobre los
diferentes tejidos de un organismo suministra objetivos
para una interferencia mas selectiva con el
funcionamiento de los diferentes tejidos. Es conocido que
las especies dependientes, de receptores a estrdgeno son
9spesadas? predominantemente en tejidos vaginales y en
tejidos de higado, mientras que los receptores B son
expresados predominantemente en tejidos de préstata,
capas de células epiteliales de vejiga de rata, células
de misculo suave endotelial vascular y ciertas regiones
del cerebro, tales como el cerebro anterior basal, la
neocortesa y el hipocampos. Los tejidos en donde ambos
receptores estidn presentes son por ejemplo la pituitaria,

hipotalamos, el timo, el dtero, el ovario y el hueso.

El perfil de afinidad estrbégeno-receptor de los
compuestos de la presente invencibén, los hace adecuados
como estrégenos o antiestrogenos mejorados bajo los
efectos colaterales relacionados de estrbégenos
disminuidos. Asi, la invenciétn describe un métodeo para la
modificaciédn selectiva de la actividad de receptores de

estrégeno poniendo un compuesto de la invencién en



contacto con los receptores estrégeno. Tal método puede
ser un tratamiento del cuerpo humano o de un animal. Pero
también puede ser un método no médico. E1 dltimo método
puede ser un método experimental, tal como un ensayo para
compuestos selectivos o un método de laboratorio in vitro
para obtener informacién sobre receptores de estrégeno o
compuestos que interactiian con ellos. Preferiblemente,
estos compuestos pueden ser usados para contraceptivos,
experimentos o tratamientos médicos relacionados con
estrbégeno-receptor a o p tales como aquellos para el
tratamiento o la prevencidédn de desordenes relacionados
con receptor de estrbégeno, dolencias menopausiales,
osteoporosis, desordenes cardiovasculares, modulacidn de
la regulacién de la hormona pituitaria, hipertrofia
benigna de préstata, control de tumores dependientes de
estrégeno, céancer de colon, endometriosis o desordenes
del sistema nervioso central. Una caracteristica comin
importante de estos métodos y tratamientos selectivos es
que estos comprenden la puesta en contacto de un

compuesto de la invenciédn con receptores de estrégeno.

La invencién también se relaciona con el uso de un
conmpuesto de acuerdo con la invencidén con la elaboraciétn

de un medicamento para tratamiento relacionado con
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receptor de estrédgeno selectivo y de un medicamento para
el tratamiento de desordenes relacionados con receptores
a de estrégeno, que comprende la administracién a un
paciente de un compuesto de acuerdo con la invencidn ({en
una forma de dosis farmacéutica adecuada). En vista del
efecto antagonista de un compuesto de acuerdo con 1la
invencién sobre el receptor P estrdébgeno la invenciédn
también suministra la elaboracién de un medicamento para
el tratamiento de desordenes relacionados con el receptor
B de estrdgeno, que comprende la administracién a un
paciente de un compuesto de acuerdo con la invencién (en

una forma de dosis farmacéutica adecuada).

Adicionalmente, la invencién se relaciona con el uso
de un compuesto de acuerdo con la invencién en 1la
elaboracién de un medicamento que tiene actividad
contraceptiva. De esta manera 1la invencién también
pertenece a la indicacién medica de la contracepcién, es
decir un método de contracepcién que cpmprende la
administracién a un sujeto, siendo este un animal mujer o
femenino, de un progestégeno y un estrbégeno como es
costumbre en el campo, en donde el estrégeno es un
compuesto de acuerdo con la invencidén (en una forma de

dosis farmacéutica adecuada).

&/
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Finalmente la invencién se relaciona con el uso de
un compuesto de acuerdo con la invencién para la
elaboracién de un medicamento que tiene actividad
estrogénica selectiva, tal medicamento es generalmente
adecuado en el &rea de HRT (terapia de reemplazo
hormonal} que tiene un alivio de molestas menopalsicas,

en particular, de actividad anti- osteoporosa.

Las cantidades de dosis de los presentes compuestos
serdn de orden normal para los compuestos relacionados
con estrégeno, por ejemplo, del orden de 0,01 a 100 ng

por administracién.

Para este fin las unidades de dosis se pueden
preparar que contengan cantidades de un compuesto de la
invencién en el mismo orden de magnitud que las dosis de
tratamiento anteriormente indicadas. Por lo tanto, la
presente invencidén también se relaciona con una
composicién farmacéutica que comprende un compuesto de la
invencién mezclado con uno o mas auxiliares

farmaceiuticamente aceptables.
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Los compuestos de la invencién se pueden producir
mediante varios métodos conocidos en la técnica de
quimica organica en general, y especialmente en la
técnica de quimica de esteroides. Ver por ejemplo: Fried,
J. and Edwards, J.A., “Organic Reactions in Steroid
Chemistry”, volimenes I y II, Van Nostrand Reinhold
Companf, New York, 1972; y C. Djerassi, “Steroid

Reactions”., Holden-Day, Inc., San Francisco, 1963,

Para la sintesis de un compuesto de acuerdo con la
invencién los esteroides con un anillo anhelado 16, 17
adicional tienen que ser sintetizados. Los métodos para
hacerlo asi se han descrito en la EP 0 869 132. Para los
compuestos de esta invencién se debe introducir wuna
funcién hidroxi adicional sobre el anillo anhelado. Para
este propdésito es conveniente llevar a cabo la reaccidn
de anhelacidén de tal forma gque los dobles enlaces
localizados: adecuadamente resulten del procedimiento
sintético, por ejemplo al utilizar un procedimiento de
metatesis de olefina bien conocido, por medio del cual
los catalizadores de metal de transicién se utilizan los
cuales se derivan de por ejemplo, rutenio, molibdeno, o
tungsteno, para cerrar un fragmento insaturado 1l6a, 17c-

bis en un anillo de 5 o 6 miembros anhelado y saturado.
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El anillo de oclefina sintetizado asi es primero estéreo
selectivamente epoxidizado. Esto se pude hacer
generalmente con agentes como perecidos (preferiblemente
en un nedio amortiguado) o sistemas cataliticos
utilizando complejos de metal en la presencia de agentes
oxidantes (como perbdxido de hidrogeno o t-
gutiihidroperéxido).- En los presentes casos el &cido
perbenzoicc con amortiguador de bicarbonato de sodio
generalmente da buenos resultados. Los epoxidos pueden
ser casi regioselectivamente reductivamente abiertos con
reactivos de hidruro a los alcoholes $ requeridos. Los
grupos hidroxi pueden ser facilmente sintetizados también
mediante aplicacién de un procedimiento de
hidroboracién/oxidacién. En los casos en donde los
compuestos oa-hidroxi se obtienen, una inversién Mitsunobu
facilmente conduce a los alcoholes B, que son los
pretendidos. Los compuestos hidroxi se pueden convertir
en prodrogas, tales como éteres de alquilo, esteres de
acilo, carbonatecs, sulfonates o fosfatos, mediante 1la
reaccién con el haluro de alquilo apropiado o el cloruro

adcido seqlin se desee.

Una composicién farmacéutica que comprende uno o mas

compuestos de acuerdo con la invencién se puede preparar

&y
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con o0 sin combinacién con auxiliares farmaceuticamente
aceptables, tales como los descritos en la referencia

estdndar Gennaro et al., Remmington’s Pharmaceutical

Science, (18th ed,. Mack publishing Company, 1990, ver
especialmente parte 8: Pharmaceutical Preparations and
manufacture.}). Una mezcla de uno ¢ mas compuestos de
acuerdo con la invencién y uno o mas auxiliares
farmaceliticamente aceptables se puede comprimir en
unidades de dosis sblidas tales como pildoras o tabletas
o se puede procesar en cadpsulas o supositorios. Por medio
de liquidos farmacelticamente adecuados los compuestos
también se pueden aplicar comoc una preparacidén en
inyeccién en 1la forma de una solucibén, suspensién,
emulqibn © un roseado, por ejemplo un roseado nasal. Los
compuestos de la invencién también se pueden incluir en
un implante un anillo vaginal, un parche, un gel, y
cualquier otra preparacién para liberacidén sostenida.
Para la elaboracién de las dosis unitarias, por ejemplo,
tabletas, se contempla el uso de aditivos convencionales
llenadotes soportadores, colorantes, ligadores
poliméricos y similares. En general cualquier aditivo
farmacetticamente aceptable que no interfiera con 1la
funcidén de los compuestos activos se puede utilizar. Los

portadores adecuados con los cuales las composiciones se

el
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pueden administrar incluyen derivados de lactosa,
almidén, celulosa y similares o mezclas de estos

utilizadas en cantidades adecuadas.

EJEMPLOS

Las rutas de sintesis utilizadas en los ejemplos se
ilustran en los esquemas I y II. Los nimeros utilizados
para identificar los compuestos se definen mediante

formulas estructurales en estos esquemas
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ESQUEMA II

r-¥4

1”7 16

Compuesato 2

A una solucién de 5,65 ml de viniltributilestafio en
50 ml de THF seco se agregd =-50°C gota a gota 12 ml de
Bulli 1,6M en hexano. Después de agitar durante 0,5 h
adicionales se agregdé una solucién de 6,2 g de 16"-alil,
7Ta-etilestrona-3-O-metileter (1) en 20 ml de THF seco a -
50°C. Al agitar durante *# h la mezcla se vertié en NH,CL

sat. Y se extrajo con etilacetato. La concentracién de la
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fase orginica seguida por cromatografia de silicagel dio

4,2 g de 2 como un aceite.

R¢ 0,47 (tolueno/etilacetato 95/5) para 1 Rg 0,65.

Compuesto 3

A una solucién de 2 en 80 ml de cloruro de metileno
se agregaron 0,32 g de dicloruro de
benzylidenotriscicloexilfosfinorutenio (catalizador de
metidtesis de Grubbs). Después de agitar durante 1 h se
agrego una porcién adicional de 0,3 g de catalizador.
Después de completar la reaccién (2 h) la mezcla se
concentro y el residuo se purifico mediante cromatografia
de columna para suministrar 3,5 g de 3, Rf 0,29
{heptano/etilacetato 8/2, para 2 R 0,55). RMN (CDCli) &
5,72 (m, CH=) 6,02 {(m,1, C=) 0,99 (s,3, CHs) 0,89 (t, 3,

CH3) 3,77{0CH;3) 0,92 (m, 3,CH3) .

4
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Compuesto 4

Una mezcla de 0,4 g de esteroide 3 y 0,5 g de NaHCO;
en 12 ml de clorurc de metileno se trato con 0,34 g de
acido m—Cl-perbenzoico'. Después de agitar durante varias
horas a temperatura ambiente la reacciédn se diluyo con
agua, y se trato con solucién de tiosulfato de sodio para
destruir el peroxido residual. El material orgénico se
extrajo en acetato de etilo y finalmente se purifico
mediante cromatografia, para suministrar 110 mg del pB-
epoxido 4 deseado; Rf 0,50 (toluenc-acetona 9/1) RMN
(CDCls) & 0,98 (t, 3, CHs) 0,92 (t, 3, CHa) 3,65 + 3,70

(2xm, epoxido CH’s).
Compuesto 5

Una solucién de 80 mg de esteroide 4 en 3 ml de THF
se refluyé con 10 mg de LiALH,. Después de 2 h el
material de partida habia desaparecido. La mezcla se
apagd mediante la adicitn de 30 ul de una solucibdn de
Na,S04 sat. Y 0,20 g de Na.S0O,, agitado durante 15 minutos
y filtrado sobre Celita. El1 filtradoc se concentr6 y ;al

residuo se pasoc sobre una columna de silice corta, para
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dar 55 mg de 5; Rr 0,24 (tolueno-acetona 9/1); RMN(CDCLa} &
4' 04 (M' 1' CHOH)' 3, 78 (S, B'OCHS} 2, 85 (m, 2' CHZ a CG),

0,92 (s, 3, CHi).

Compuesto 6

A una solucién de metanotiolato de sodlio (preparada
de 0,7 ml de etanotiol y 0,27 g de una dispersidtn de NaH
al 60%) en 9 ml de DMF se agregaron 120 mg del esteroide
5. La mezcla se refluydé durante 3 h. Luegc la reaccién se
vertié6 en agua y se extrajec con etil acetato. La
cromatografia del material orgénico suministré 80 mg de
6, Mp 224-226; Rf 0,30 (tolueno-acetona 8/2); RMN (CDCLj)
5 4,00 (m, 1, CHOH), 7,12 (AR Hl), 620 (ar H2), 6,54 (ar

HY).

Campuesto 7

A una solucibébn de 2,7 g del esteroide 3 en 20 ml de
cloruro de metileno y 3 ml de piridina, se agregaron a
0°C 1,9 ml de cloruro de trimetilsililo. Después de
agitar durante 1 /2 h la reaccién se vertidé en agua y se
extrajo con acetato de etilo, para suministrar 3, 3 g de

derivado sililoxi esencialmente puro 7, Rf 0,8 (heptano-

/4
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acetona 8/2); RMN (CDCL;) & 0,03 (s, 9, TMS), 5,68, 5,91

(2X s, CH olefina).

Compuasato B

Una solucién de 3,2 g de 7 en 25 ml de THF seco se
traté a 0°C con una solucién de 2,2 ml de complejo
de borano-

dimetilsulfuro en 20 ml de THF. La reaccién fue

Subsecuentemente agitada durante 2 hr a 45°C. El reactivo
de

exceso se destruydé mediante adiclién cuidadosa de 4,5 ml
de

etanol abs. Seguido mediante 11 ml de NaOH de 2N y 7,7 ml
de

peroxido de hidrogeno al 30%. La reaccién se agitd
durante

toda la noche, se diluyo con agua y se extrajo con
acetato de

etile. El1l producto crudd asi obtenido se purificé
mediante

cromatografia de columna y produjo 1,7 g del a-alcohol

deseado Rf 0,36 (heptano-acetona 8/2); RMN (CDCLj) & 4,42

(m,



1, CHOH), 0, 12 (s, 9, TMS), 0,79 (s, 3, CH3).

Compuesto 9

Una solucién de 1,6 g de 8 y 1,3 g de
trifenilfosfina en
60 ml de tolueno se traté con 0,84 g de A&cido p-
nitrobenzoico
y 0,8 ml de dietilazodicarboxilato a 0°C. Después de
agitar
durante 1 h la reaccién se completd. La mezcla se vertid
sobre solucién de NaHCO; acuosa sat. Y se extrajo con
acetato de etilo. La purificaciédn cromatogrdfica dio 2,9
g de @B-nlrobenzoato, Rf 0,64 (heptano-acetona 8/2);
RMN (CDCL3)% 5,34 (m, 1, CHOC(O) Ar), 0,91 (s, 3, CH;),
0,95 (t, 3, CHa), 3,80 (s, 3, OCHy). Este material se
disolvié e una mezcla de 40 ml de THF-metanol (1/1 v/v) y
se tratdé con 4 ml de una solucién de NaOH 2N. Después de
agitacién durante 15 minutos la reacciétn se vertié en
agua y el producto extraido se extrajo de acetato de
etilo. Después de pasar a través de una columna de silice
corta se obtuvieron 1,3 g de pB-alcohol 9; Re 0,64

{(heptano-acetona 8/2); RMN (CDCL;) & 4,31 (m, 1, CHOH).

73



Compuesto 10.

Una solucién de 1,3 g de 9 en 30 ml de acetona se
trato con 2 ml de HCL 2n. Después de 1 hora la mezcla se
neutralizé mediante la adicién de NaCHO; satuvrade y se
concentr$6. E residuo se diluyo con agua y se extrajo con
acetato de etilo, para suministrar 1,0 g de 10, Rf 0,10
(heptanoc-acetona 8/2); RMN (CDCLs;) & 0,90 (t, 3, CHs) 0,95

(S, 3' CHa), 4' 48 (m' 1' CHOH) -

Compuesto 11

A una reduccién de metanctiolato de sodio (preparada
de 0,7 ml de etanoticl y 0,3 g de una dispersién de NaH
al 60%) en 9 ml de DIMF se agregaron 120 mg del estercoide
10. La mezcla se refluyé durante 3 h. Luego la reaccién
se vertié en agua y se extrajo con acetato de etilo. La
cromatografia del material organico suministré 80 mg de
11, Mp 143-145° C (etanol-agua); Re 0,41 (tolueno-acetona
7/13); RMN (CDCL3) & 4,45 (m 1, CHOH), 0,93(s, 3, CHa)
0,90 (t, 3, CHs), 6,62 + 7,10 (AB, 2, H1l, 2}, 6,53(D, 1,

H4) .

7//



Compuesto 13.

A una solucién de 29 ml de bromuro de alilmagnesio 1
M en éter se agregaron 80 m de THF seco. A-50°C se
agregaron 10 g de 7 o-propil, 16 a-alisrona -3-0-
benzileter 12 en 40 ml de THF. Después de agitar durante
4 h la mezcla se le permitié entrar a temperatura
ambiente y verterla en 300 ml de NH,CL acuoso sat. El
produjo se extrajo con acetato de etilo y se purifico,
mediante cromatografia sobre silica gel para remover los
esteroisémeros suministrando 7,2 g del derivado 16 «, 17
o-dialilo 13 deseade. Rf 0,26 {heptano-etilacetato 9/1):
17 p-alil isomero Rg¢, 0,45. RMN (CDCL3) & 0,88 (t, 3, CHj)
0,96 (s, 3, CHs), 6,08 (m, 1, CH alilo), 5,80 (m, 1,.CH

alilo), 495-5,20 (m, 4, 2x CH; alilo) 5,02 (CH:0Bz).

Caorpuesto 14

Una porcién e 40 mg de dicloruro de
benzilidenotrisciclohexilfosfinorutenio (catalizador de
metidtesis de Grubbs) se agregd a una soluciétn de 450 mg
"de 13 en 10 ml de cloruro de metileno. Después de agitar
durante 1 se agregaron 400 mg adiclonales de

catalizador. Después de 2 h, el solvente se removié se

7/
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reemplaz® mediante 20 ml de tolueno y la mezcla se agitd
con 5 g de alumina bésica a 60°C pa'ra absorber el
catalizador. Después de la filtracién sobre

Celita lavado con tolueno y etil acetato, se obtuvieron
400 mg de 14 casi puro; Ref 0,34 (heptano-etl acetato
8/2); Ry 13 0,45, en RMN (CDCLs) & 5,02 (s, 2, CHZ0),

5,97 (s, 2 CH=CH), 0,97 (s, 3, CHi).

Compuesto 15

A una solucién de 340 mg de 14 en 0,5 ml de cloruro
e metileno se agregaron 8 Ul de piridina, 0,14 ml de Hz0:
acuoso al 30% segquido mediante 2 mg de metiltrioxorenio.
Después de agitar durante 1 h la epoxidacidédn se completd,
conduciendo predominantemente al Pp-epoxido deseado asi
como también algﬁn.u—isomero. La mezcla se vertid en agua
y Na»S;0s saturado se extrajo con etil acetato. 1La
cromatografia suministré é30 mg de 15 80 nmg de o-
epoxido indeseado. Re 0,36 (tolueno-etilacetato 95/5;
para referencia: Ry Compuesto 14: 0,39). RMN (CDCLa) &

3' 31' 3" 38 (III., 2' CH(O,CH) .

7€
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Compuasto 16

Una mezcla de 4,2 de 15 y 350 m de LiALH; en 20 ml
de THF seco se refluyé durante 2 h. Luego la mezcla se
enfrid subsecuentemente se trato con 1 ml de NazSO,,
acuoso sat; 28 ml de acetal de etilo y 8 de NazSO,.
Después de agitar durante ¥ h a temperatura ambiente la
reaccién se filtr6 sobre celita el filtrad se concentrd
y se cromatografio, para suministrar 3,4 de 16, Mp 147-
148°C, R¢ 0,20 (tolueno-etilacetato 8/2); R¢ 23 0,55) .RMN
(CDCLs) & 4,25 (s, amplio,l, CHOH), 0,90 (s, 3, CH3), 0,86

(t, 3' CHS)' 5, 02 (S, 2' ocHzAr} -

Campuesto 17; (= 7a, 16p, 1l7c, 228)-7-propil-16,24-ciclo-

19,21-dinacola-1,3,5(10)-trieno-3,17,22-triol.

Una solucidén de 3,3 g de 16 en 200 ml de etanol se
hidrogeno en la presencia de 300 mg de Pd/C al 5%;
Después de completar la reacciétn el catalizador se filtré
sobre celita, y se concentrd el solvente. El1 residuo se
trituro con éter, y luego con agua, para proporcionar 1,7
g de 17; Mp 146-147°C, R 0,53 (tolueno-etilacetato 1/1;
Rs 16 0,60). RMN (CDCL;) & 4,26 (s amplio, 1, CHOH) 7,14,

6,62 AB, 2,Hl1l, H2) 6,54 (d, H4).

/4
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Ensayos para actividad estrogénica in Vitro.

Los compuestos son ensayados para su actividad de
receptor de estrégenc en un ensayo de unién en un ensayo
de trans activacién utilizando un receptor o o f de

estr6geno humano.

La unién competitiva al receptor de estrégeno human
citoplasmitico a P de células de ovario de hamster Chino
recombinantes (CHO) para estimar la afinidad de unién
relativa (=RBA) (proporci6tn de potencia)de un compuesto de
ensayo comparado con (17 PpB)-estradiol (E;) para los
receptores o o B de estrbégencs presentes en el citosol de
las células CHO recombinantes, establemente transfectadas
con el receptor o de estrdgeno humano (hERa) o el

receptor B (hERB).

La actividad estrogenica y antl estrogenica de los
compuestos se determina en biocensayos in vitro con
células de ovario de hémster chino recombinantes (CHO)
establemente co-transfectadas con receptor a o f de
estrbégeno humano (hERa) (hERB), el promotor de oxitocina

de rata (RO) y el gen reportero luciferaza (LUC}. La

1
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transactivacién agonista esrogénica (proporciétn de
potencia) del compuesto de ensayo para estimular 1la
transactiyacién de la enzima luciferaza mediada por via
de los receptores de estrégeno hERa o hERB se compara con
el estradiol de estrbogeno estdndar, ©La actividad
antiestrogénica (proporcién de potencia) del compuesto de
ensayo para inhibir 1la transactivacién de la enzima
lucifer;?h mediada por via de los receptores estrédgeno

HERx o hERP mediante el (17f)-estradiol se compara con el

— -

ICI_esténdar 164.384 (=(7a, 17p)-N-butil-3,17-dihidroxi-

e e e = —

N-metilestra-1,3,5(10)-trieno-7-undecanamida.

—  —— e —

Resultados:

F6rmula 3

74
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Compuest | Ry R Anillo | Ensayo de |Transactiv | Selectivi
acién dad

0 COomo 6(n=1) o unidn
forma 3 anillo Era/Exrg Era/Erf ag:’:,i;:;
5(n=0)
A H H | Anillo 6 8,6/0,3 5,5/0,2 27
B CHy |.H | Anillo 6 20/5,2 16/< 0,1 > 160

C(=11) (CgzHs| H (Anillo 5 18/14 12/< 0,1 > 120

D CoHs | H | Anillo 6 17/8,7 11,5/< 0,1 | > 115

E(=17"") {CsHy | H |Anillo 6| 42/13,9 26/<0,1 > 260

F H |CsHy| Anillo 5| 16,3/0,4 11/0,2 55

1) 17 es Org 41621
El compuesto 17 tiene en los ensayos antagonistas una

proporcién de selectividad Era/Erp de simbolo < 0,1/67

Un compuesto de la técnica anterior de acuerdo con
la F6rmula 3, pero sin 22-hidroxi que tiene R; a-propilo,
R;; hidrogeno y un anillc E de 6 miembros, que se denomina
(7, 16p, 17a)-7-propil-16,24-ciclo-19,21-dinorcola-1,3,5
(10)-trieno-3,17-diol, tiene una proporcién Era/Erp en
los ensayos de unién de 15/7 y en el ensayo de

transactivacién agonista 0, 3-<0,1.

Ensayo para la prevencién de perdida de hueso inducida

por ovariectomia en ratas (ensayo anti-osteoporosis).
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Introducciébn.

La ovariectomia de ratas induce perdida de hueso, lo
cual es debido a 1la deficiencia de estrégeno. La
administraciétn de compuestos estrogénicos evita este
efecto. El1 ensayo se utiliza para evaluar un compuesto
para actividad anti-osteoporésica en ratas
ovariectomisadas (OVX). El efecto sobre la masa del hueso
se puede evaluar mediante tomografia computarizada
cuantitativa periférica (pQCT), mediante anélisis
cuantitativo de fotos de rayos X. Plasma osteocalcina y
deoxipiridinolina wurinaria, calcio Y fosfato dan
informacién sobre metabolismo del hueso. Incrementar el
peso uterino y disminuir el cuerpo del peso de timo

refleja el efecto estrogénico.

Animal de ensayo

Ratas Wistar hembras virgenes mauras de 225-250 gq.

Sepa:Hd/Cpd: Wu, raza SPF por Harlan, CPB, Zeist, Holanda

Experimento
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En el &ia 1 del experimento las ratas se pesan y se
distribuyen sobre 3jaulas en orden de peso corporal,
mediante el cual la rata con el peso corporal mas pequefio
se ubica en la primer jaula la rata mas pesada en la
jaula final. Los tratamientos son aleatorios sobre las

ratas.

La operacién Sham y la ovariectomia se desarrollan
bajo anestesia con éter. Después de la recuperacién de la
anestesia, dentro de, las 24 h, el vehiculo, el compuesto
de referencia o el compuesto de ensayo se administran una
vez dos veces diariamente durante 4 semanas. Durante
este periodo las ratas son pesadas semanalmente. Después
en 4 semanas se desarrolla la autopsia. En la autopsia
las ratas son anestesiadas con éter en la sangre y se
recolectan de la aorta abdominal. Ambos femorales, los
vertebrados L1L2L3L4 (opcionalmente), el utero, el timo,
el higado, los rifiones, las glandulas adrenales,
tiroides, y pituitaria son disectadas. La dimensién de
la densidad mineral del hueso y la geometria del fémur
derecho se desarrollan mediante pQCT en el dia de 1la
autopsia sobre tejido fresco. La densidad mineral del

hueso trabecular de la parte metafiseal el fémur (FBMDDIS

.4
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mg/cm®) se mide con un PpQCT(mAquina de tomografia
computarizada cuantitativa periférica; XCT 960A, Stratec,

Birkenfeld, Alemania).
Interpretacién de los resultados

La Ovarlectomia origina una disminucién
estadisticamente significativa en la densidad del hueso
distal el volumen del hueso trabecular del fémur e
incrementa de manera estadisticamente significativa en el
plasma los niveles de
Osteocalcina y deoxipiridinolina urinaria (P £ 0,05, 2

veces ANOVA).

Los compuestos de ensayo son considerados por ser
actives cuando los valores de densidad de hueso medio del
fémur distal son significativamente incrementados
comparados con el grupo de control ovarlectomisado. Los
efectos de 1los compuestos sobre los niveles de
desoxipiridinolina urinaria reflejan un efecto sobre 1la
resorcién del hueso, efectos sobre los niveles de
osteoéalcina del plasma reflejan un efecto sobre el
cambio del hueso y pueden ayudar a entender el mecanismo

de accién.

X3
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La dosis activa minima (MAD) es la dosis donde la
diferencia proporcional media en la densidad mineral del

hueso trabecular entre 40 y 60% se alcanza.

Referencias.

Wronski T. J. y Yen C. F.: de ovariectomised rat as
an animal model for postmenopausal bone loss. Cells and
Material, Supp. 1 (1991): 69-76. Yamazaki 1I. and
Yamaguchi H.: Characteristics of an ovariectomised
osteopenic rat model. J. Bone Min. Res. 4 (1989): 12-22.
Ederveen A. G. H: and Kloosterboer H. J.: Tibolone, a
steroid with a tissue-specific hormonal profile,
completely prevents ovariectomy-induced bone 1loss in
sexually mature rats. J. Bone & Mineral Research Vol 14,

pp 1963-1970, 1995.

Resultados:

Compuesto 17 (0rg 41621): Ensayo de osteoporosis

oral 30 yp /kg.
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Compuestc de la técnica anterior (7% 16B, 17%)-7-propil-
16, 24-ciclo-19,21-dinorcola-1,3,5(10)-trieno-3,17-

diol:19C ng /kg por oral.

Ensayo para actividad estrogénica in vivo

La actividad estrogénica in vivo se determind por
medio del ensayo de Allen Doisy, descrito en F. Allen, L.

A. Doisy, J. AMER. Med. Assoc., 81,819-821(1923)

Resultados:

Compuestos 17 (Org 41621): Allen Doisy sc 5 pg/kg,

oral 30 ng/kg.

Compuesto técnica anterior (7% 16B, 17x)=7-propil-
16,24-ciclo-19, 21-dinorcela-1,3,5(10)-triano-3-17-diol:

Allen Doisy sc 24 ug/kg, oral 125 ng/kg.
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REIVINDICACIONES

1. Compuesto esteroide que tienen la Férmula (1):

Férmula 1

Donde:

Los enlaces punteados representan dobles enlaces
opcionales;

Rs es H, =CHz, o —-CH;, QO CH,-CHj,

Ry es H, alquilo Ci., alquenilo Cp-5 alquinilo C;-5 en
donde los grupos alquilo, alquenilo o alquinilo pueden
ser gustituidos con 1 a 3 A4tomos de halogeno
independientemente escogidos del grupo de Atomos de fluor

o cloro:;

86
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R;; es H, alquilo C;—4, algquenilo Cz-, alquinilo Cz4 ©
alquilideno C;-4, en donde el grupo alquilo, alquenilo,
alquinilo o alquilideno se pueden sustituir con 1 a 3
dtomos de halédgenc independientemente escogidos del grupo

de Atomos de fluor cloro;

E representa junto con los Atomos de carbono 16 y 17 del
esqueleto de esteroides un anillo de 4 a 7 miembros,
dicho anillo tiene una configuracién o en c¢is con
respecto al esqueleto esteroide, opcionalmente comprende

1 o 2 enlaces endociclicos;

0 una prodroga de este.

2. Compuesto esteroide de acuerdo con la reivindicacién
1, caracterizado por que R6 es H, Ry es alquilo C;.3, el
anillo E es un anillo de 6 miembros sin dobles enlaces
que tengan un hidroxi en la posicién 22 en la

estereoconfiguracién S.

3. El compuesto esteroide de acuerdo con la
reivindicacién 1 o 2, caracterizado por que el compuesto

esta de acuerdo a la Férmula 2
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Fbrmula-z,

Denominado (7o, 163, 17a), 22S)-7-propil-16,24-ciclo-

19,21-dinorcola-1,3,5(10)-triano-3,17,22-triol,

4, Un compuesto esteroide de acuerdo con cualquiera de
las reivindicaciones 1-3 para uso en terapia.

G2
5. Un método para modificacién selectiva de la
actividad de receptores de estrégeno al poner en contacto
un compuesto de acuerdo cualquiera de las
reivindicaciones 1-3 con receptores de estrégeno.

&

6. El método de acuerde a la reivindicacién 35,

caracterizado por que el método es un método no médico.

7. El método de acuerdo a la reivindicacién 5 o 6,

caracterizado por que el método es una modificacién

274
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selectiva de la actividad de 1los receptores a de
estr6geno al poner en contacto un compuesto de acuerdo
con cualquiera de las reivindicaciones 1-3 con 1los

receptores a de estrégeno.

B. El método de acuerdo a la reivindicacién 5 o 6,
caracterizado por que el método es una modificacién
selectiva de la actividad de receptores B de estrédgeno al
poner en contacto un compuesto de acuerdo a cualquiera de
las reivindicaciones 1-3 con los receptores B de
estrbégeno.

e

9. Uso de un compuesto esteroide de acuerdo a

cualquiera de las reivindicaciones 1-3 para la
elaboraciétn de un medicamento para wun tratamiento
relacionado con receptor de estrbgeno selectivo.

®

10. El uso de acuerdo a la reivindicacién 9,

= e a— —

caracterizado por que el tratamiento relacionado con el
receptor de estrégeno selectivo es 1la prevencién o
tratamiento de quejas peri-menopausicas o} post-

menopausicas.

&7
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®
11.

El uso de acuerdo a la reivindicacién 39,
caracterizado por que el tratamiento relacionado con

receptor de estrégeno es un tratamiento contraceptivo.

12. Composicidén farmacéutica que comprende el compuesto
esteroide de acuerdo a cualquiera de las reivindicaciones

1-3 y un auxiliar farmaceldticamente aceptable.
RESUMEN

La invencidn describe un compuesto que tiene la Férmula
{1), en donde los enlaces en linea punteada representan
enlaces dobles opcionales; Rs es H, =CHz, o —-CHi, O CH»-
CHas;

Ry es H, alquilo C,4, alquenilo Ca-s alquinilo C,-s en
donde los grupos alquilo, alquenilo o alquinilo pueden
ser sustituidos <c¢con 1 a 3 a.tomos de halégeno
independientemente escogidos del grupo de a&tomos de fluor
o cloro;

Ry es H, alquilo C;-4, alquenilo Cz4, alquinilo Cz, ©
alquilideno C;-4, en donde el grupo alquilo, alquenilo,

alquinilo o alquilideno se pueden sustituir con 1 a 3



4tomos de halogeno independientemente escogidos del grupo
de &4tomos de fluor cloro;

E representa junto con los atﬁmos de carbono 16 y 17 del
esqueleto de esterpides un anillo de 4 a 7 miembros,
dicho anillo tiene una configuraciétn o en cis con
respecto al esqueleto esteroide, opclonalmente comprende
1 o 2 enlaces endociclicos; o una prodroga del mismo.
Tales compuestos pueden ser usados en terapias, o para
métodos de modificacién selectiva de la actividad de

receptores de estrégeno.

/4
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CAVELIER

ABOGADOS
EDIFICIO SISKI
CARRERA 4* N° 72-35
BOGOTA. 8- COLOMBIA

CESION

Yo,{nosotros), abajo firmado(s)

L  ZEN, Hubert, Jan, Jozef /

domiciliado (s) en

Meerhoek 602
5403 AC UDEN
The Netherlands

declaro{amos) bajo juramento ser unico(s} y verdadero(s)

inventor(es) de la invenclén:

2000.559 CO

ASSIGNMENT

I (we), the undersigned
LOOZEN, Hubert, Jan, Jozef
of

Meerhoek 602
5403 .AC UDEN

HOLANDA

state(s) under oath to be sole and true inventor(s) of the
invention:

NDENSED STEROID COMPOUNDS HAVING SELECTIVE ESTROGENIC

“18, 17-CARBOCYCLIC
ACTIVITY™

COMPUESTOS ESTEROIDES CONDENSADOS 16,17-

ESTRCGENICA SECECTIVA
declaro(amos) asl mismo que cedo{emos) y transfiero
{erimos), sin limitacién, a favor de la sociedad

Akzo Nobel N.V.

constituida y existente de conformidad con las leyes de

The Netherlands
domiciliada en_
Yelperweg 76

6824 BM_ARNHEM
The Netherlands

todos los derechos inherentes a dicha invencién y
que los citada Compailia queda faculiada para
solicitar en su nombre la patente ¢ ierfte
en la Repiiblica de Colombia.

Dado y firmado ho

CARBOCELYCOS QUE TEENEN ACTIVIDAD

state as well, that assign, without reservations or
limitations in favour of

— Akze Nobe] N.Y.

a corporation constituted and existing in conformity
with the laws of

— HOLANDA

domiciled in

‘Yelperweg 76

—.6824 BM ARNHEM
—HOLANDA

all rights inherent to said invention and that the ahove
mentioned company hereby is enabled to apply, in its
name, for the corresponding patent in the

Republic of Colombia

L ZEN, Hubert, Jan, J

a !

Afrav [l

Firma

Signature
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(Legnlization required)

AUTENTICACION NOTARIAL (INDIVIDUE)

Alos dios del mes de de 20

ante mi, Notario Piblico de

comparecif{eron) personalmente,

a quien{es) doy fe de conocer y me consta que es{son)
persona(s) firmente(s) del documento que precede, y
quien(es) tiene(n) capacidad legal para otorgarlo.

Notario Piblico

51..(

(Legalizacién neccesaria)
NOTARIAL AUTHENTIFICATION (INDIVIDUAL)

Onthis_ dayof 20

before me, a Notary Public of,

personally appeared

to me known, and known to me to be the person{s) who
executed that foregoing document, and who has(have)
legal capacity to execuie it.

Notary Public

NOTA: LA AUTHENTICACION CONSULAR ES NECESARIA.



F123/F123/5068/6210418

Seen by me, mr. Robbert Alexander Gallas, clvil-law notary practising in The Hague,

for the authentication of the signature on the attached document of:

- Mr Hubert Jan Jozef Loozen, bomn on the twenty-fourth of August
nineteenhundred fourty-eight in Heerlen, The Netherlands, residing at Uden, The
Netherlands, holder of a Dutch passport, number N88066956

The Hague, the nineteenthth day of November twothousandtwo,

All instructions are carried out on the basis of an agreament as meant in Section 400 of Book 7
of the Dutch Civil Code by Psls Rijcken & Droogleever Fortuijn, a partnership consisting of
private companias with limited liability. The agreement is subject to terms of business registered
with the District Court at The Hague. A limitation of liability is included in thase tarms of
business. The terms of business will be provided on request. Thesa can also be accessed at
www . prdf.nl.

Pels Rijcken & Droogleever Fortuijn  advocaten ¢ notarissen
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APOSTILLE
(Convention de La Haye du 5 octobre 1361)

1, Fais: NEDERLAND
El presente documento pdblico
2. ha sido firmado por mr. R.A. Gallas
3. quien actia en calidad de notazio an
‘a~-Grave
4. y eptd revestido del sello/timbre de el susodicho
notarieo

Certificado

. &n "B-GRAVENHAGE 6. el dia 21 november 2002

. por de Griffier van de Arrondisaementsrechtbani
bajo el nimero: 2002-3344
Bello/timbre: 10. Firma:

~1¢n

| L7727
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TRADUCCION OFICIAL No. 05.12/02c realizada por Diego Vargas, Traductor

Oficial, Resolucifin No. 0001 de 1999 del Ministerioc de Justicia y

registrado ante el Ministerio de Relaciones Exteriores de Colombia.

Documento de Cesién escrito en inglés y espafiol por medio del cual

LOSEN, Hubert, Jan, Jozef domiciliado en Meerhoek 602, 5403 AC UDEN,

Holanda, declara bajo juramento ser f{inico y verdadero inventor de la
invencién:

COMPUESTOS ESTEROIDES CONDENSADOS 16,17-CARBOCILICOS QUE TIENEN
ESTROGENICA SELECTIVA

y declara asi mismo que cede y transfiere, sin limitacién, a favor
de 1la sociedad Akzo Nobel N.v./onstituida Yy existente de
conformidad con las leyes de HOLANDA domiciliac‘_ia en Velperweg 76,

6824 BM ARNHEM, Holanda todos los derechos inherentes a dicha

invencién y que dicha Compafiia queda facultada para solicitar a su
nombre la patente correspondiente en la Replblica de Colombia.

Dado y firmado hoy

LOSEN, Hubert, Jan, Jozef

en Firma Ilegible 12/Nov/2002

(Anexo)
El Sefior Robbert Alexander Gallas, Notario Plblico ejerciendo en La
Haya, vio el anterior documento para la autenticécién de la firma en
el adjunto de:
El Sefior Hubert Jan Jozef, nacido el veinticuatro de agosto de
mil novecientos cuarenta y ocho en Heerlen, Holanda, residente
Diwer 1 Vi,
EGO F. VAREAS 2.
TRADUCTOR E INTERPRETE OFICIAL
ESPANOL - INGLES ~ INGLES - ESPANOL

RES. 0001 DE ENERO 4 DE 1999
MINISTERIO DE JUSTICIA 1
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en Uden, , Holanda, portador del Pasaporte Holandés, n(mero

NB8B8066956
La Haya, el diecinueve de noviembre de dos mil dos.
Sello Notarial: Sr. R.A. GALLAS NOTARIS TE ‘'s-GRAVENHAGE

Firma Ilegible

Sello de oblea ilegible
Todas las instrucciones se realizan basadas en un acuerdo, seg(n ae
establece en la Seccidén 400 del Libro 7 del C&6digo Civil Holandés por Pels
Rijcken & Droogleever Fortuijn, una sociedad conformada por sociedades
privadas de responeabilidad limi:i:ada. El acuerdo estf sujeto a 1los
términos de actividades registradas ante el Tribunal del Distrito en La

Haya. 8Se incluye una limitacién de responsabilidad en estos té&rminca de

actividades. Los términos de actividades serin suministrados a peticién.

Estos también pueden ser consultados en www.prdf.nl. -'11 "3
i N
l.—.l. ‘- '—
(RESPALDO)

Apostille en espaliol de Holanda certificada el 21 de noviembre de

2002 en ‘s-GRAVENHAGE por Griffier van de Arrondissementsrechtbank

con el nimero: 2002-3344/

L
—— .
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Bs traduccién fiel y completa de la cual se deja copia en esta

LS

oficina para su confrontacién.

DVZ/ID: 3958/WPCLO02G/COLO 11214-841-003-1 RRER

\D/r J__ V <
SIEGO F,VARGAS Z.
TRADUCTOR E INTERPRETE OFICIAL
ESPANOL - INGLES - — INGLES - ESPANOL
RES. 0001 DE ENERO 4 DE 1999
MINISTERIO DE JUSTICIA

ny



A NI I e § SN
€O 1 ITARID SEXTO DEL CIRCULD BE smﬁ‘-f?&’ o

-y W ﬂ
BOGt-TA, HAGO CONSTAR QUE LAIS) FIRNA(S) D& 2
<2 s 3

COWE Jr] Y GOR LA FIRMA REGIS
] AEGISTRADA
.1 2v1.0E) EN ESTA NOTARIA PoR

ol P
2R,

.

AR S 13
D Y
! : E
"
W
o
-

ECE EY EL
BPEAA
3% O Eg

EXTERIORES
7.
032311
CUVAFIRMA APAR
0 DESE

0 OE RELACIGHES

2
UMENT!
Fliweo™

00c
LAS



V- . @ 98

Industria y Com rcio
SUPERINTENDENCIA

Fi . ios
r.::m : 21285 17:0,29 %
: B XT-heiET 3
3 208 VISTO O s e PRESOC
HIT 1 800174089-2
RECIBO OFICIAL DE CAJA : 02 - 75,603
FECHA 1 NOVIENGRE 13 DE 2002
#iEE CONSIBNACION wat
DEPOSITANTE TIPO PAGD  BANCO CUENTA No. PAGD  FECHA PG Ur. PAD
CAVELTER ABOSADOS CONSIGNACION  BANCO PPULAR  030-00110-5 1349557 13/11/2002  15,849,540.00
M C O NCEPTO R
CANT. RENTISTICO CONCEPTO TOTAL CONCEPTO
1 50003-01-01 SOLICITUDER 1 TRANITES DE SOL. DE PATENTE IE IN 378,000.00
TOTAL $  375,000.00

S0H:  TREGCIENTGS SETENTA Y OCHO MIL PESGS

RESPONSABLE : “'\g 7

RECIBD DE CAJA APLICADD AL EXPEDIENTE No.

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-mail: info@sic.gov.co
WWW.SIC.goV.CO

Qo\o A"L‘lL‘ ~ B44 - 00> - A Bogot4, D.C., Colombia
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

L TRAMITE

e / USUARIO  RADICADOR
PATENTE DEINVENCION - MODELO DE uyuo/ ()

()

J-  Indicacién de que se solicita la concesion de una patente. { )

}- Datos de Identificacion del soficitants’o de la persona que se presenta la sollcitud. /{ ) { )

- Descripcién delainvencién. <~ () ()

= Dibujos de ser estos pertinentes. () ()
& Comprobante de Pago de |as tasan establecidas.

COMPLETA “i ) INCOMPLETA { )- ()
DISENO INDUSTRIAL ( )

- Indicacién de quie se solicita el registro de Disedio Industrial ( ) ( )
- Datos de identificacion del solicitante o de la persona que presenta () { )
- - la solicitud. N
- Ropresentacion grifica y fotogrifica del Disefio Industrial o muestra del
Material que IncSrpora él disefo. ¢ ) ()
Comprobanh de pago de las tasas establecidas ( ) ()
COMPLETA ( ) INCOMPLETA () ( )

@) ESQUEMA DE TRAZADO ()

- Indicacién de que solicita el registro de un Esquema de trazado. () ( )

Datos de identificacién del solcitante o de la persona que presenta
Lasoficitud. .. () ()
Representacion grifica del esquema de trazado ( ) ( )
() {)

Comprobante de pago de las tasas establecldas.

COMPLETA INCOMPLETA () ()"
Firma Responsable:
'_:'—'—Ill'lnlnllll L
Radicacion ¢ AP118584 .
Fecha:  Focha ta8): 2082-12-85 17,05,p9 Folis: 98
Tranite

1 L1 PCT-PATENT 379 Face NACI 411 PRESENTAC
lepnhnm 2628 DIVISION D mEwns CREACTONES
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by






2020
Bogota, D.C.,

Doctor:
Emilio Femaro

Apoderado
AKZO NOBEL N.V.

ASUNTO:

Radicacién N°

Solicilud internacional
Fecha inicio fass nacional
Trémite

Evento

Actuacion

Folios

oo
46>

Industria y Comercio

SUPERINTENDENCIA

OficoN* BE848

02-110504
PCY/EP01/04868
06/01/2003

o1

37

430

001

Como resultado del examen de forma, realizado con fundamento el el articulo 38 de la Decisidn 486 de la Comisin
de la Comunidad Andina, articulo 27 del Tratado de Cooperacion en Mateda de Patentes (PCT), regia 51 bis del
Reglamento y Clrcular Unica de la Superintendencia de Industria y Comercio, se le comunica que:

0 La soiicitud no contiene la traduccion de los anexos del reporte de examen preliiminar intemacional (Art. 36.2.b)

del tratado PCT).

En cumpiimiento de io dispuesto por el articulo 39 de 1a Decision 488, se le requiere para que dentro del thrmino de
dos mesea siguientes a la fecha de notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumpimiento al presente requerimiento, la soliciiud se considerard abandonada y perderd su

prelacién.

A Noifiquese ol presents oficio conforme & lo dispuesio en el numeral 5.2, lteral ), del capfiulo quinto del tulo
primero de la Circular Unica N° 10 de 2001.

El anterior requerimiento fue natificado por fijacidn en bsta de fecha, 22 Ao 20 ,




