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T T " WREKIAMSTIIA ¥ CORCIV —
Radicacion 3 WNASSIT ODUeWS Falioss 40 .
Fachi Ui s 29050520 Inaveait
Indusiria y Comerelo Tramite = 002 PATENIES D | REBISIGM 33 Ciwnchel
SUPERINTENDENCIA Sepradencia: 2000 BIVSION B WS CibACiohs
FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES
2000-10
1 SOLICITUD DE:
[] Comreccién de Error Material [X] Modificacién a una Solicitud
2 Nombre: SCHERING KTIENGESELLSCHAFT IDENTIFICACION
SOLICITANTE
Direccién: _Mallerstrasse 178 ce. [ ] w~r []
13353 Berlin , Alemania
Teléfono: Fax: CE. D Otro D
E-Mail:
Domicilio: BERLIN, ALEMANIA Nimero
3 Nombre: GUSTAVO HOLLMANN RESTREPO IDENTIFICACION
REPRESENTANTE
0 APODERADO .
Direccién: Cra. 11* No.94-78. (?ﬁcma 308 cC. x NIT
_Bogoti, D.C., Colombia.
Teléfono: 6161948 Fax: 6163976 ce. ] om [X]
E-Mail: Nimero 2878023 TP 5903
4 Numerode Expediente: 00 065517
5 Descripeién de la correccién o modificacién solicitadas Que se inscriba ¢l traspaso que ha hecho

la sociedad JENAPHARM GMBH & CO. KG, domiciliada en Jena, Alemania, a la sociedad SCHERING

AKTIENGESELLSCHAFT, domiciliada en Berlin, Alemania, de la solicitud de patente referente a:

“MESOPROGESTINAS (MODULARES DE RECEPTORES DE PROGESTERONA) COMO

COMPONENTES DE ANTICONCEPTIVOS FEMENINOS"”, Expediente No. 00 065517.

6 Comprobante de pago No. 33,184 Fecha: Mayo 13 de 2003
7 Anexos:
E Comprobante de pago de ]a tasa

IE El poder con que obro. Se encuentra protocolizado en ese despacho bajo £l No. 605.

m Log documentos de cesién respectivos.
]

NOMBRE: GUSTAVO HOLLMANN RESTREPO FIRMA;

Instrucciones para el diligenciamiento del presente formulario, ver ftverso de esta pigind. |

Wiy
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Bependencian 2060 DIVISION B MEVRS LIEACIONES

NIT : B00L750B9-2

RECIBO OFICIAL DE CAJA : 05 - 33,184
FECHA 1 NAYO (3 BE 2003

MK CANSTaNacIoN st

DEPOSITANTE TIPD PAGD BAlCO CUENTA No. PAED FECHA PO ¥r. PAGO

GUSTAVD ROLLMAN CONGIGNACION  BANCO POPULAR  030-00110-6 11721172 13703/2003 3,098,000.00

i CONCEPT D HIK

CANT. RENTISTICD CONCEPTD

I 50003-01-03 CANBIO DE NGDALIDAD Y RODIFICA 12 MWARCAS V LEMAS COMERCIALES
TOTAL : 1] |

SON:  OCHENTA ¥ DOS MIL PESOS o 14 .
cl .
! &?0/3—00 o6581F
RESPONSABLE : g‘x

RECIBO BE CAJA APLICADD AL EXPEDIENTE No.
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:Documento de transferencia de patentes

Documant of Assignment of Paisnis
La abajo firnante JENAPHARM GMBH&CO KG |
tha undersigned
residente en Otto-Schott-Strasse 15
residing at 07745 Jena - Alemania

propietana de las solicitudes de patente indicadas en el listado adjunto

ownes of tha patant applications mentioned on the attached lsting
]

COLOMBIA

declara i:or el presente, que cede, vende y transfiere en toda propiedad y dominio a

daciare hareby that thay cede, sell and transfor all ights of ownorship to '
SCHERING AKTIENGESELLSCHAFT

domicihada en Mollerstrasse 178 - 13353 Berlin - Alemania
reskding at

|
las refenidas solictudes de patente por la suma de
of the shove patent apglications in consideration of
asl como todos los derechos y premrogativas que a ellas se refieren
o wall aa all ighis and privilages ralaling or comeaponding themelo without

y corresponden sin

excepcidn de ninguna clase, pudiendo par consiguiente de hoy en adelante la cesionana

axcapton of any kind so that for the future the shove mentioned ssalgnaa

amba nombrada, considerarse (nica duefia de ellas como mejoricolnwnlere asus

may condidar himaal! the anly awner with rights to trade or disposs as

intereses, sin que haya lugar a reclamo ultenor alguno al respecto por parte de

R may ault his intoreats and no ulterior claim on the part of
1

JENAPHARM GMBH & CO KG

en ningun caso y en hingun
wil be considerad for any causs of st any time By the present document

tempo Por el presente acto el adquirente acepta la transferencia y faculta asimismo a

tha assignse accapis this asalgnment and appoinis

para que haga inscnbir e%:.ta transferencia, pida los testimonios q
fo hava tha tranafer recorded lo fia the necesaary testimanials and prosecuts

hasta su terminacién los trdmites de este asunto
this matter until its compiate iemmination.

Dado y firmado en

il - mana b - oy — gp——p— .
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Lllstado adjunto a documento de transferencia

Fecha de presentacén  Acta No

3108 2000 00065517
1

3108 2000 00085518
i

31 08 2000 00065515

Titulo

Mesroprogestinas (Moduladores dtla Rieeaptoms de
mfﬂsterona) como componentes de anticonceptivos
nos

Mesoprogestinas (moduladores de reGeptor de progesterona)
como componentes de composiciones utilizadas para la
Terapla de Sustitucidn Hormenal (TRH)

Mesoprogestinas (moduladores de ; caplores de

progesterona) para el fratamiento y la prevencién de

trastomos ginacoléglcos benignos hormona-dependientes
|
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\\UR-Nr 125/2003

\
6\\? of Thinngen )

Clty\ Jena

On the day of February , 2003 personally

appeala me at Jenaphalm GmbH &
Co KGin 077 5 JENA Otto-Schott-Str 15

1 Homr Dr Mnnwrmaem
geb am 10 01 {852
wohnhaft In Weim:

both personally known

!

‘e undarsigned

I as Notary Public ealtlfyth; bove named persons per-

that they exacuted

sonally acknowiedged before
of this documant.

thelr signature on the reverse
!

In accordence with Sec 21 oﬂh&‘odonl Regulation

ting to the practice of Notarles e,
ereby certify,that-

based on the certfied copy ( Issued by the \County
Court of GERA / Thilringen ) dated July '
2002 of the commercial ragister - Flie No HR X 1388)
for Jenapharm GmbH & Co.KG and

based on the certfied copy ( Issusd by the Counly

of ERFURT/ Thiringen ) deted July 26 2002

of the commaercial reglster for Schering Verwaltungs-
geselischafi mbH (FillaNo HRB 8994 )

Dr Dieter TAUBERT!- asits exacutive manager

(" Geschiiftsfdhrer ") has the right of Its sole represen-
tation and that the company is authorized to cepresent
Janapharm GmbH & Co. KG as its personally fiable
partner and that Mr Holger LEHMANN signad the
aforementionad documant in his capacily as authorized
signatory ( Prokurist } and as Head of Finance and
Accaunting

N WITNESS WHEREOF , | have harsunto sat
yhandandafﬂxedmyofﬁclal sealthedayand
year of this eerﬂﬁca’oeﬁrstabovawmten

Jena, February 17, 2003 !

iheraby,

vl

Freistaat Tharingen )
SS

Stadt Jena
Am 17 Februar des Jahres 20(')3 arschienen vor

mir in den Geschafisraumen der Jenapharm
GmbH & Co KG in 07745 Jena, Otto-Schott-Str 15

2 Holger LEHMANN
gab am 21 12 1948
geschifisansisag Otio Schott Str 16 JENA

beide dem Notar von Person bakannt

Als 8ffentlicher Notar bestitige ich hiermit daR vorbe-
zeichnete Personan anerkan , das umasitige Doku-
ment persbnlich unluudulobep zu haben

Gomif § 21 Bundesnctarordnung beschelnige Iich,
der Notar, sufgrund der von mir heute singesehenien
Handelsregistarauszlige, nimliich

des vom Reglstergericht GERA! beglaubigten Handelsra-
gisterauszuges vom 04 07 20021zu HR A 1388
{ fir die Jenapharm GmbH&CoI KG) und

¥

sowle aufgrund des vom Regislergericht ERFURT be-
glaubigien HandsisregisterausZuges vom 25 07 2002
au HR B 8694 ( fir die &:htrlnn Verwaltungsgesell-
schaft mbH ) dis Alleinveriretungsbefugnis der Herran
r Dieter TAUBERT als Ge fOhrer dar Scharing
sgeseliachaft mbH, die wiederum als per-
haftende Geulschlnerh die Jenapharm
G S & Co. KG vertriit und dnE Harr Holger LEHMANN
das
aft

Elgen
and Ac

ichnets Dokument uhterachriab in seinar
als Prokurist und alls Head of Finance

nting
3y

\ A

Zum Zelcheerlafur haba |ch dies Dokument

unterschrie d mit menem Amtssiegel
versehen am ichnéten Datum

Jena, den 17 Fek}ruarl 2003

Rudiger W FROTT

Notary Public] -

Leutragraben 24 , 0

3 JENA / Germany

- ————— ey e

Notar

e e S———

(]

R Y e oI L
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Apostille
(Convention de La Haye du 5 octobre 1

Land Bundesrepublik Deutschland
Diese dffentliche Urkunde

ist unterschnieben von Herm Trott
in seiner Eigenschaft als Notar
sie 1st versehen mit dem Siegel des
| Herrn Notar Radiger Trott

Bestitigt

a_g.——_.—-__— — -

in Gera 6 am 24 022003

durch Vizepriisidenten des Landgenchts
unter Nr 910 E1 - 40/2003

Slegel 10 Unterschnft ,

/ﬁrn /a- ﬂ& :

Reinhard Maul

:

1
|

2

3
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|
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Traduccadn Ofiit;l del Aleman de la certificacién, la nota de
gastos y la apostilla adjuntas al Documento de Transferencia
de Patentes sustrito entre la compafila Jenaphgrm GmbH é Co KG
domiciliada en Jena, Alemania y la compafiia Schering Aktienge-

|
sellschaft domiciliada en Berlin, Alemania

Ragiatio Notarial NGmero 125/2003 :
I
Estado de Thilringen, Ciudad de Jena |

El dia 17 de Febrero del 2003 ante el suscrito Notarlo compa-

recleron personilmente en las Oficinas de Jenapharm GmbH & Co

KG en 07745 Jena, Otto-Schott-Str 15

1 Sr! Dr Dieter Erich Alfred TAUBERT, :

naéido el 10 01 1952, domiciliado en Weimar, y

|
2 Holger LEHMANN, nacido el 21 12 1949,

]
con domicilio comercial en Otto Schott Str| 15, Jena

ambos conocldos|personalmente por el suscrito notario

En m1 calidad :dq Notaraio certlfico que lasI personas arriba

mencionadas reconbcieron haber firmado el dobuhento adjunto
| i
|
De conformidad !con el Articulo 21 de La Disqosicién Notarial

Federal y luego| de revisar la fotocopia auten?icada del Regis-

tro Comercial HRA 1386 del Juzgado Municipal de Jena fechada

el 04 07 2002 (a nombre de Jenapharm GmbH & Co KG) y lu-:_f-
revisar 1la fot%:cop:.a autenticada del Registro CompfTt .

8894 del Juzgado Municipal de Erfurt fechada |el
nombre de Schering Verwaltu%gsgesellschaft),

|
: ! _
certifico que el Sefior Dr Pieter TAUBERT estd autorizi{
representar individualmente a la compafila Schering
tungsgesellscha;t.mbH, la cual a su vez representa como 8o
1

personalmente garante a la compaifiia Jenapharm |[GmbH & Co KG, y

- [ L - - -

1
— vaeis el I S o e et athaten s s e
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|
que el Sefior Holger LEHMANN firmé el documento adjunto en su

calidad de Apodlrado y Jefe de Finanzas y Contabilidad

En testimonio

oficlal en la

Jena, Febrero

d4 lo cual coloco aqui abajo mi firma y mi sello

fécha arriba escrit%

lﬁ del 2003
1

Ridiger W Trott, Notario Pablico
I
Lehtgraben 2-4, 07743 Jena/Alemania
l {(Firma y Sello Oficiall!

APOSTILLA |

(Convenciédn de La Haya del 5 de Octubre de 1961)

l Pais

RLpﬁblica Federal de Alemania

Este doéumento pablico

|
2 Ha saidg] Ifirmado por El Sefior Trott :
|
I

3 En sn

4 Y llew

5 En Gera
6 El dia!|24 02 2003 '

7 Por El Vicepresidente del Tribunal Regle
8 Bajo el No 910 E1 - 40/2003

9

Sello
10 Firma

i 1]
quldad de Notario | !
I ]
el sello Del Sefior Notario Riudiger Tr?tt
|

Confirmado

ﬁrlbunal Regional Gera - THURING&?
Reinhard Maul :

| g R

| ADOLF WATZKE
Tradnetor Ofiefal
\ Res 82423 Minatinia
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COLOMBIA
|
Documento de transferencia de patentes
Document of Assignmant of Palents
1
La abajo firmante JENAPHARM GMBH & CO KG |
the undersigned l
residente en QOtto-Schott-Strasse 15 I
reskding &t 07745 Jena - Alemania

propietana de las solicitudes de patente indicadas en el listado adjunto
owrac of the patent agpiications mantionad on the attachad daling

declara por el presente, que cede, vende y transfiere en toda propledad y dominio a
daclare hereby that they cade sell and tmnsfer afl rights of ownership to

: SCHERING AKTIENGESELLSCHAFT

domiciiada en Mﬂllersh‘asse 178 - 13353 Berlin - Alemania
reskiing at

i

las refendas solicitudes de patente por la suma de

of the above patant sppiications in consideration of

asl como todos los derechos y premrogativas que a ellas se refieren y corresponden sin
a3 well as ok rights and privileges relating or corresponding thereto without

excepcién de ninguna clase, pudiendo por consigwente de hoy en adelante la cesionana
axcaption of any kind ummummmmm

amba nombrada, considerarse tinica duefia de ellas como mejor conviniere a sus
mlymldu-rﬁnlnlhuiym with rights to trade or disposs as

intereses, sin que haya lugar a reclamo ultenor alguno al respecto por parte de
umnylulthhhm and no ulterfar clam on tha part of

JENAPHARM GMBH & CO KGi

en ningun ¢caso y en ningun
will be comsidarad for any cause or st any ime By the prasant document I

tiempo Por el presente acto el adquirente acepta ia transferencia y faculta asimismo a
the assignes accapls this assignment and sappaints

para que haga tnscnbir esta transferencia, pida los testmonipg g
to have the transfer recorded 1o fia the necassary iastimonials and proascute
hasta su terminacién los tramites de este asunto
this matter until ks complaie teminetion.

Dado y finado en

Conﬁdentlal Clerk Conf‘dentlal Clerk

v
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Listado adjunto a documento de transferencia

Fecha de presentacién Acta No Tituio

31 0B 2000 00065517 Mesroprogestnas (Moduladores d'e Recaptores de
Progesterona) como componentes de anticonceptivos
fameninos

31 08 2000 00085518 Mesoprogeatinas (moduladores de racaptor de progesterona)

como componentes de composiclones utlizadas para la
Terapia de Sustituclén Hormonal {TRH)

31 08 2000 00065515 Mesoprogestnas (moduladores de receptores de
progesterona) para el tratamlento'y la prevencién de
trastornos ginacoldgicos benignoes hormona-dependientes




\
\\\ beide geschiiftsansiissig in 13353 Berlin, MullerstraBe 178,
N

|
Urkundenrolle-Nr R 40/2003

U2 \66

Ich habe das Mitwirkungsverbot nach § 3 Abs 1 Nr 7 BeurkG erldutert Meine Frage, ob eine

Vorbefassung im Sinne der Vorschrift vorliege, wurde verneint |
Die vor mir geleisteten Unterschniften

des Herrn Dr Norbert Schwarz,
geboren am 8 November 1943,

und des Hermn Dr Walter Klose, i
geboren am 26 Dezember 1?52.

beglaubige 1(:h\\\\\!A '

\
Zugleich bescheimge ich ¥\fgrund heutiger Emnsicht in die Akten des Handelsregisters beim
Amtsgerichts Charlottenburg seschaftsnummer HR B 283, daB die vorgenannten Herren

gesellschaft, Berlin, berechtigt s

| | \\\\

, 21 Januar 2003

Notar"

Kostenberechnung gem. §§ 141, 154 KostO

Geschiiftswert 12.000,00 €
Beglaubigungsgebiihr §§ 32, 45 I

Wegegebiihr gem § 58

Gebuhr fur die Vertreterbescheimgung gem § 150
Schreibauslagen §§ 136, 152

Postausiagen §§ 137, 152

16'%\Mehrwertsteuer

Berlin! 21 Januar 2003

Dy Schwarz und Dr Klose als\\;S;unsten gemeinsam zur{ Vertretung der Schering
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2 st unterschneben von

Apostille
(Convention de La Haye du 5 octobre 1961)

1 Land Bundesrepublik Deutsch'land
Diese &ffentiche Urkunde !
Dimtn Rempen

I
3 In seiner Elgens'chft als Notar

I .
|
4 sie I1st versehen mit dem Siegel

1
des Notars i

Besttitigt
in Berlin ' 6

am 28 Januar 2003

| I
7 1. durch den Priéisidenten des Landgenchts in Beriin
8 |\\'uniar Nr 8101aE-F  149/2003
¥
9 [hegel .
|\ ) 10 Unterschnft
im Auftrage

(Kupfernagel)
Vorsitzender Richter am Landgéncht

A

-



Traduccién Ofici
gastos y la apd

de Patentes susg

domiciliada en

sellschaft domi

lal del Alem&n de la certificacién, la nota de
stilla adjuntas al Pocumento de Transferencia
;rito entre la compafila Jenapharm GmbH & Co. KG
¥

Jena, Alemania y la compafiia Schering Aktienge-

c¢iliada en Berlin, Aleﬁania.

Registro Notarigl Namero R 40/2003

Habiendo explic

do la prohibicién Pe participacidén conforme al

1

Articule 3 inciso 1 Numeral 1 de;la:Ley de Notarizacién, yo

les pregunté a

en el sentido de dicha Ley. La resﬁuesta fue

Autentico las

las participantes;si Existeialgﬁn impedimento

Inegativa.
I

firmas que aparecen anteriormente,

las cuales

. 1
fueron ejecutadds en mi presencia y pertenecén al

Sefior Dr. Robe

I
t Schwarz, nacido el 8 de Noviembre de 1943,

y al Sefior Dr. Walter Klose, nacido el 26 de Diciembre de 1952

ambos conocidos

ciliados comerc

Al mismo tiempo
Comerclal HRB

personalmente por :el suscrifo notario y domi~ -

falmente en 13353 Berlin, MlllerstraBe 178.

¢ luego de la revisién hecha hoy en el Registro

283 del Juzgado Municipal de Charlottenburg,

certifico que lés mencionados Sefiores Dr. Schwarz y Dr. Klose
, :

sellschaft domi

Berlin, 21 de E

?iliada en Berlin.
nero del 2003
imitri Rempen, Notario en Berlin

(Firma y Sello Oficial)

- (continta en la 2® pé&gina)




2 ey

Nota de gastos $egﬁn Articulos 141,154 Disposicién Impuestos:

Valor del negocio: 12.000,00 EUROS

Impuesto Artficulo 32, 451 Disp. Impuestos 15,0b EUROS
Impuesto Articulo 58 Disp. Impuestos 15,00 EUROS
Impuesto Articulo 150 Disp. Impueshos 13,00 EUROS
Impuesto Articulos 136, 152 Disp. Impuestos 1,00 EUROS
Impuesto Articulos 137, 152 Disp. Impuestos : 1,44 EUROS
I.V.A. 16% l | 7,35 EUROS

: Total} 53,29 EUROS
Berlin, 21 de E%ero del 2003 ' i

Dimitri Rempen, |Notario (firma)

2.
3.
4.

APOSTILLA
(Convencién de La Haya del 5 de Octubre de 1961)

Pajis: Repiblica Federal de Alemania
Este documento publico

Ha sido firmado por: Dimitri Rempen
En su cilidad de: Notario

Y llevalel sello: Del mencionado Notario

! Confirmado

|
En: Berlin
El dia:|28 de Enero del 2003

Sello: PRESIDENTE DEL TRIBUNAL REGIONAL
Firma: r encargo: Kupfernagel,

Juez Presidente en el Tribunal Regional

5,, Az&

i ADOLF WATZKE
Tradnetor Ofielal
Hes, 8433 Minjustioia
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C., 20 de octubre de 2005

Apoderado: Gustavo Holimann Resterpo Oficio: = = "

ASUNTO Radicacién: 00-85517
Tramite 002
Evento 001
Actuacibn 430
Folios

Como resuitado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisiéon 486 de la Comision de la Comunidad Andina, se le comunica:

Documentos estudiados:

+capitulo descriptivo, folios 2 a 31;

+capitulo relvindicatorio, folios 32 a 36;

+1° examen de forma, folio 59;

+respuesta técnica al 1° examen de forma, folios 61 y 62 ;
+solicitudes de las cuales se reivindica prioridad, folios 63 a 116;
4+2° examen de forma, folio 142;

4+solicitud del examen de patentabilidad 145 y 148.

Objeto de la Invencién:

El titulo de la invencién es “MESOPROGESTINAS (MODULADORES DE
RECEPTORES DE PROGESTERONA) COMO COMPOENTES DE
ANTICONCEPTIVOS FEMENINOS".

El objeto de la presente solicitud se refiere a un método terapeutico de
anticoncepcién usando mesoprogestinas y/o moduladores de receptores de
pregeserona.

Relvindicaciones de uso

De acuerdo con la legislacion colombiana el uso que se reclama en las
reivindicaciones 1 a 21 (folios 32 a 34) no se considera para proteccién por
patente, como se lee en el articulo 14 de la Decisién 486 de la Comisién de la



p’)% i

Comunidad Andina“... Los Palises Miembros otorgaran patentes para las
invenciones sean de productos o procedimientos en todos los campos de la
tecnologla..."; AQUI NO se hace alusién al uso.

Continuando con la ditima parte del Articuio 14*... (Los Palises Miembros

otorgarén patentes para las invenciones sean de productos o procedimientos en
todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacién industrial.” El hecho que se diga que el
producto o el procedimiento tengan aplicacién industrial no quiere decir que la
aplicacién industrial sea susceptible de patente.
Asl mismo, citando completamente el articulo 19 este reza: * Se considerara que
una Invenclén (léase producto o procedimienio) es susceptible de aplicacion
industrial (una caracteristica de la invencién) cuando su objeto puede ser
producido o utilizado en cualquier clase de industria, entendiéndose por industria
la referida a cualquier actividad productiva, incluidos los servicios.” Esta diciendo
que una invencién, producto o procedimiento, debe servir para algo. En ningin
momento se dice que un uso pueda ser protegido como patente.

El articulo 18 dlce: * Los productos o procedimientos (o sea, los inventos, nétese
que nunca se refieren a nada diferente) ya patentados comprendidos en el estado
de la técnica de conformidad con el Articulo 21 de la presente Decisién, no seran
objeto de nueva patente por el simple hecho de atribuirse un uso distinto al
originalmente comprendido por la patente inicial." Nunca se refieren a una
proteccién para el uso, como emréneamente se podria interpretar. Se trata de no
conceder nueva patente a un invento (exclusivamente productos o procedimientos)
al que se le ha encontrado nueva funcién, pero que se trata exactamente del
mismo producto o procedimiento. Es decir, si el compuesto, aparato, etc. o método
ya esta dentro del estado de la técnica, el hecho que se haya descubierto una
nueva aplicacién para el mismo compuesto, aparato, etc. 0 método, implica que no
as merecedor de nueva patente, o que el nuevo uso le reestablezca la novedad.
En ningln caso se dice que se esta protegiendo el uso. Simplemente se dice que
el producto o procedimiento ya esta dentro del estado de la técnica y una
utilizacién diferente no esta contemplada para pemitir conceder patente al
producto o al procedimiento nuevamente.

LOS usos 0 segundos usos No son patentables, de conformidad con la
sentencia del TJAC 89-Al-2000, 10s usos en general no son patentables.

-La reivindicacién 22, 28 no es clara, ni esta delimitada, porque los términos
“mesoprogestin® y “estrogeno”, son términos genericos, que encirran muchas
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estructuras quimicas y todas no estan enteramente soportadas en la descripcién.
-Las reivindicaciones 25, 26, 27, 28 no son §éclaras, puesto que una composicién
no se puede caracterizar por el suministro de placebos u otras sustancias o el uso
por periodos de tiempo, 850 es caracteristico de un método de tratamiento.

-Las reivindicaciones 30, 31, no es clara, p#que se encabeza como una
compocicién, como unidad integral no puede estar en forma de dos o méas
unidades separadas son dos ¢ mas composiciones independientes.

Evaluacion de los requisitos de patentablilidad:

El articulo 14 de la Decisién 486 de la Comunidad Andina establece que: “LOS
Palses Mlembros otorgaran patentes para las Invenciones, sean de
producto o de procedimiento en todos los campos de ia tecnologla,
slempre que sean nuevas, tengan nivel inventivo y sean susceptibles
de aplicacion industriar.

En cumplimiento del articulo 14 de la Decisién 486, se procedié a evaluar los
requisitos de novedad, nivel inventivo y aplicacién industrial con el fin de
establecer la patentabilidad de la invencién reivindicada en la solicitud en estudio.
reivindicaciones 22 a 38, folios 34 a 38. Consultada la fuente de informacion con
que cuenta este despacho se encontrd los siguientes documentos:

ltem | Documento Fecha de publicacién Titulo

D1 US5683628 | 02-dic-1987 11-Benzaidoxime-estra-diene
derivatives, methods for their
production and
pharmaceuticals contalning
these compounds.
D2 DE 4332284 | 23-mar-1995 Neue 11-benzaldoxim-17p-
methoxy-17a-methoxymethyl-
estradien-derivate, verfahren
zu ihrer herstellung und diese
verbindungen enthaltende
Arzneimittel
D3 | WO 9612494 | 02-may-1986 Competitive progesterone
antagonists for regulating
female fertilety as required
D4 | WOB741866 | 13- nov-1997 Improvement of implantation
rates after in vitro fertilization

D5 | W0O9749407 | 31-dic-1997 Progestogen-anti-
progestogen regimens.
D8 | wW09805679 | 12-feb-1998 Mixed antagonists of the

progesterone receptor and
assays therefor
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Evaluacién de la novedad:

El articulo 16 de la Decisién 486 de la Comision de la Comunidad Andina dispone
que: "Una Invencion se considerard nueva cuando no esta comprendida
en el estado de la técnica".

En la solicitud en estudio reclama composiciones y metodos terapeuticos donde
se usan mesopregestinas y un estrogeno

-La anterioridad D1 a D6 describen composiciones que comprenden
mesoprogestinas individividuales y estrogenos, y también composiciones
especificas que comprenden ambos componentes en una sola composicion,
ademas el uso comin de los estrogenos y mesoprogestinas es para la
anticoncepcién femenina. (Observar particualmente las partes que estan
remarcadas en cada una de las anterioridades adjuntas.)

Tal como puede verse las compsiciones reclamadas en la solictud en estudio no
SON nhueva, cComo es Nuevo que su uso como anticonceptivo femenino.

No Documento: Reivindicaciones afectadas: Requisito afectado:
D1 US5603628 22 a 38 Novedad

D2 DE4332284 22 a 38 Novedad

D3 W08612494 22a38 Novedad

D4 WOQ08741866 22238 Novedad

D5 WO0749407 22a38 Novedad

D6 WwO09805679 22a38

En cumplimiento del articulo 45 de la decisiébn 488 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de la notificacién de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente.

En cumplimiento del articulo 45 de la Decisidn 486 de la Comisién de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notificacién de la presente

comunicacion. En caso de no dar respuesta al presente requerimiento, o
si a pesar de la respuesta subsistieran los impedimentos para la
concesion, se denegara la patente.
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Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capltulo quinto del titulp primsro de la circular Gnica No. 10 de 2001.

Jefe de Division de Nuevas Creaciones

El anterior requerimiento fue notificado por fllacién en lista, de fecha

a3 GCT. 2605
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1 2
11-BENZALDOXIME-ESTRA-DIENE endometriotic focuses, but also in rumoars of the vlegus, the
DERIVATIVES, METHODS FOR THEIR mamma, and the CNS (meningiomas). The role of these
PRODUCTION AND PEARMACEUTICALS receptors in conjunction with the giowth behaviour of these
CONTAINING THESE COMPOUNDS pathologically relevant tissoes is not necessaxily dependent
5 on progesterone lovels in the biood. It has been proved that
BACKGROUND OF THB INVENTION substances characterized as progesterone antagonists such as
1. Fleld of the Inventioa RU 486=-Mifepristone (EP-0 057 115) apd ZK 98299

Onagristone (DE-0S-35 04 421) tead to trigger far-reaching
‘This invention relates to 11-benzaldoxime-cstradiene
dertvatives, mothods for fheir productlon, and pharmace. I ety b -rhpbeglnd

in the blood. It appesrs 10 be possible that modifications of
ticals containing thesc compounds., the tramsexiptional effects of the progesterone receptor that s
2. Description of the Prior Art not fillod with progestercne are docisive in this

11p-subsiftuted phenyl estratriencs sre known. Patent (mwmx.ad.mm_m,m-an.mn
wnmmmzwaup s hq;md:mhu:ﬂdﬂprumz
the 11f-formyl phemylene rosidne and the 3-kxto group are mﬁmﬂﬂhdﬂﬂmd2
oximated acconding to the clted method. In addition, sy aed receptor usits to fom one complex, baring of the receptor’s
antl isomexs mro formed at C-3. Nothing is known as yet 0 DNA
p of B %mww-mmm
Progesteronc is secreted doring menstroation, and inlerge  the transexiption of cartain genes is regulsted. (Gronemeyer,
mmounts by the ovary and the placenta during pregrancy. Iis  H. et al,, 1. Sterold Biochem. Melec. Biol. 41, 3-8, 1992).
wmhm“hmh” The effect of progesterone r progesterone antagonists
Ww'mh does not only depend om thalr concestration in the hlood.
safcly kmown is that progesterone, together with  The concentration of receptors in a cell is strongly regolated
ocstrogenes, produces the cyclic changes in fhe utexine g5 well. Ocstrogess stimmilste the synthesis of progesterone
mddnghmmmsdendmilz receptory in most tissnes, Progesterone {nhihits the synthesis
ﬂﬂlﬂﬂoﬂmh . l:::lm::lﬂl ”dmoﬂ:&e’wwﬁ:dhm:‘mnk
ding of an embryo (blastocyst). Conservation of the tissues mumwmmnd
:n. fe sl . wmmmmm-emof
Admﬂeﬁwhhmmhhﬂudﬂnm [reat importance for the therapeuatical spplication of antige- -
mmmmmmum mum;mman:ﬁbm :
Iabour in the non-geavid state s strongly reduced or mon- mmmm«mm}h
M'l‘hunmbamduuﬂmhlby reactivity to prostaglandins and oxytocin in s lstex
function here, despite the fact that at ceriain stages of  pregnancy, or for achieving metrearysis and cervix softening
pregnancy, o.g. shortly before giving birth, there is a high
wﬂwm:mwm Antigestagens imhihit ovulstion in varons species of
Very high progesterone levels are also rafiecied by other  subheman primates. The mechanism of this offect has not
shartly befors (he dato of bithgiving may serve a5 ¥ nisms besed om distarbing pars- and antocrinic foactions of
exanpies progesterons in the ovary.
Progesterone cantributes sublly fo controlling ovulation Antigestagens are capahis of modulating or weakeming
mlkm?‘:ﬂdﬂudmm the cffects of ocstrogens although the mejocity of them does

secretion which fs a prerequisite  level, and althongh they can cause an increase of the
for the matneation of the follicle and for its ovvistion. Buton oestrogen receptor concentration. Similar effects in

the other hand, it can be scen thet the comperatively small  endometriotic focuses or tumorous tissuc equipped with
quantky of progesterone socretod by the mataring follicie mmmmemwyﬂnw

pixys sn active part in prepacing sad triggering ovnlation. o of & fevourshie influsnce on pathologic conditions, Partico-
Hypophyseal mechaninms (tempocary, so-called positive  lar advantages with regard to execting a favonrahle infinence
feedback of progesterone to appesr  om pathologic conditions such as endometriosis migit be
o have a grest aig; In this respect (Lontradle, D.;  achisved Iif an inhibited ovnistion the ivhib-
Humas Reproduction 6, 1991, 1238-1240). Iting effects of an antigestagen acting in the tssue. Ovarian

The doubticesly existing fouctions of progesterone in the g hormonal products mnd their stimmilating affect on the patho-
mating follicle and Ioteal corpus themselves have beem  logically altered tissus would also be madnced by inhihiting
Jess well aaalyzed. & can be sssumed, eventually, that there  ovalation. It wonid be desirshis to inhibit ovolation in severo
wre both stinmlsting and inkihiting effects on endocrinic  cases of endametriosis to bring the tissue in the genital tract
fanctions of the follicie and the inteal corpus. which would nosmally be in constant reconstruction, into a

Tt may aiso be assumed that progesterone and progester- 63 Teveraibic stato of rest.
one receptors are of great fmportance for pathophysiologicsl Amathod is being discassed with regard to contracoption
processes. Progesterons receptors have been found in =~ scoonding 0 which an antipestagen treatment suprwesses 4
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ovulation, and secretory transfiormation of the endamatrium
is induced by subseguest gestagen trextmont. The days of
treximent with antgestagess and gestageas and the
treatment-free days result in a 28-day cycle with a regular
withdrawal bieoding (Baulien, E. B, Advances in Contra-§'s
ception 7, 345-51, 1991).

Antigestagens can bave different hormonal aad antl-
hoomonsl propexties. Anti-ghococosticold properties are of
paxticular theeapentical relsvance. Theso axe uafavoursble
for therapentical applicstions mainly simed st inhibiting
progosterone receptors as they have undesired side effects

. 'When applied at the dosage required for soch therapy which
mzy prevent the application of a therapentically seasible
dnlc.cnquhemdmhwmd.hl:lc“
complete reduction of asti-giucocorticold propestios is an R! is a hydrogen atom or residne containing 1-6
importast prevequisite for a therapy using astigestagens, carbon atome, alkyl
especially with indications that raquire therapy over several R2is & hydrogen atom, an alkyl, ayl, acalky, or alkylaryl

weoks o mosths, group containiog 1-10 cacbon etoms, an acyl residne
BRIEF DESCRIPTION OF THE DRAWINGS 2  oonfalning 1-10 carbos atoms, or a residue
ar »
FKG. L. Is a chart showing & comparison of the infinence where R* is a hydrogen stom, an alkyl, sryl, arsikyl, or
on werine weight in cyclic guinean pigs when treated with alkylscyl residue containing 1-10 carbon atoms,

tho antigestagen agents RUT £86, 2 comtrol (the vehicle), and R*is 2 hydrogen anatkyl, or alkylacyl
lmﬂth“iIm,m(Ilm.ha ’u:pmm.onmm l

accondace with Bxsmple 1). The chat shows dosage in residue —(CH,),—CH.X,
mg/asimal/day on the x-uxis versns utexine weight ratio .mﬂngxm.mm
(experimental weight versus control weight)- tromine, or fodine atom, & cyano, azide, or thodano
FIG. 2. is a graph showing the mntigincocarticold effect of ’pq,lnddnem or SR,
J 867 (Exampie 1) in comparison to RU 486. The graph 0 nw.anmmmMu'
depicts the inhibition of CAT indoction in & homan mam- alkylaryl residue containing 1-10 cetbon atoms, or
mary cell line (the ZR7S/AGP-763 ccll Lins) which were an acyl residue comlaining 1-10 casbon atoms,
indnoed by daxmwthesose. The praph indicates the a roskdus OR?
log molar antagonist concentration in the x-axis versus the hmnﬁmmmwm
n-:hlzimlndndlml’l.lma?hhwlh); s .m_(m_m_a(m’)i_g .
the ICS0 is shown in solid Hos (—-), RU 486 Is shown as wmrﬂﬁgtnﬂcw
%ﬂﬂ,ﬂlmhmmmmm goup containing 1-10 carbon stams, & Irydroxyl
3. is 2 graph showiag the antiglococorticold effect of group, an alkoxy ar acyloxy group containing
Jmm:-;:unhmmnummma m:,n * 110
dopicts the ihibition of TAT induction 1n a rat hepstoma cell a reskine —(CH,), OmCR’,
dexamethasons. The graph indicstes the log molar antago- flocgine, chlodise, tromine, or iodine atom, an
Induction & 8 pum fa the Hﬂ'm Tomuls . 45 s, ey, iy o Couia o
STl Dot
o & open
(D), and J 867 is shown with closed boxes (). z.w . m:mubﬂma':
- SUMMARY OF THE INVENTION D i 10 casbon Ktams, & residae
R ia the pwrposo of this iovention to provide ssw 115- mn‘mwmnmmmw
decivatives of the goaeral for- alkylaryl residne containing 1--10 catbon stoms,
nmia X or an alkaline or alkaline-earth metal atom.
Preferred are compounds in which R* is a methyl or ethyl
] o * group,
R*represenis a kydrogen atom, an alkyl groep containing
o l-lomm,mnqlmml-
n L-® catbon stums, or & residus —CONHR® or —COOR®,

@  WhereR*is a hydrogen atom, an alkyi or aryl residus
containing 1~10 carbom stoms,
R? is a hydrogen atom, an alkyl, aryl, arslkyl, or alkyiaryt
group containing 1-10 carbon atoms,
R? is & reskive —(CH.) ~-CH X,
& whero o=, 1, or 2, X represonts a finorine, chlodue,
aud iy pharwaceotically acceptahls suits as well as a method m«mmawdb.uw
for producing them. It Is another purposo of this invention to group, & residoe OR? or

-
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R baing an alkyl residne containing 1-6 carbon azoms,
or an acyl regidus containing 1-6 carbon atoms,
a residuc ORS,
being » bydrogea atom, sn alky! residoe containing 5
1-10 cartom atoms, or an acyl residue containing 1-10
carbon atoms,
a residue s
where o=0), 1,2, or 3 and p=0, 1, or mn‘mm
a hydrogea stom, an alkyl group containing 1-10
carbon atoms, a hydroxyl group, an alkoxy or acy-
Joxy group contsinipg 1-10 carbon stoers, -
a residne —(CH,) OmCR,
whuaq-O.sz.ndn*anM
a finorine, chicrine, bromine, or jodine atom, an
alkyl residne 1-10 cbon stoms, or an
acyl residue containing 1-10 carbon stoms,
ad Z a hydrogen atom, an alkyl residue
containiag 1-10 carbon atoms, an acyl residuc contaln-
ing 1-10 carbon atoms,
a residne —CONHR*® or —COOR?,
whare R' Is a hydrogen aiom or sz alky! residac
containing 1--10 carbon stoms,

6
11f-[4-(hydroximinomethyl)pheayl]-17f-methoxy-170-
methoxymetyl-esten-4,9-dicne-3-an,

11p-{4-(hydroximinomethyl)pheny!]-17f-methoxy-17ct-
ethoxymethyl-cstra-4,9-dicnc-3-0n,

11Hmtmhmmn- ?-mq-mn{s-
np-! [W’ rox i mincmuthyDphesyl17-me 17a-(-
Irydroxyprop-1- h—w-ﬂ-g:

11p-f4-(hydreximinomethyl ypheayl]-178-rydroxy-170-Z-
{3-hydroxypeoponyl)-cstra-4,9-dicac-3-on,
up-lmmwmm}nhmlm
I‘MM-I [4-{hydroximinomethyl)phenyl]-
ITM =110 1)
4-(hydroximinamethyl)phenyl]-
p-mmmrms-u.
l?uqnmdhyl-ll}[ﬂhywl)ﬂm]-
17B-hydroxy-cstra-4,9-dicnc-3-00,
11|ln-qnunuhal ~11p-[4-(hydroximinosnethyl)phenyl}-
TP-methoxy-cetea-4,9-dieno-3-on,
ITWII}IWMM-
11p-{4-(hydroximinometiryl)pheayl]-17f-methoxy-17o-

or an alkaline or slkaline-carth metal som.

d-{methyloximisomethylphenyl}-17f-methoxy-
Particularly prefesred sre compounds in which R? repre- upL 1 l?u-#

methoxymetiryl-estra-4,9-dicae-3-0n,
scats 1-6 carbon atoraa,
an alkyl mll_‘:'ﬂ""'l " macyl 1318 [4-(acetoximinomethyl)phenyl]-17h-methoxy-17a-
a reskine —CONHR* or —COOR®, 11p-{4-(meathyloximinomethryl)phenyi}-17P-hydroxy-170-
whce!‘lutqmmuullkyluqlm -estra-4,5-diene-3-0n,
containing 1-6 carbon atomns, 0

R? is a hydrogen atom or an alkyl groop costnining 1-6
carhon shoma,
a residue —(CH,),~CH,X,
where a=l), 1, or 2, X represents a flucrine, chlorine,
bromine, or jodine stom, & azide, or thodsno
group, a reskine OR? or
n’mummm 1-6 carboa
atoms, or an acy] residue containing 1-6 carbon
atoms, .
a residue OR®,
R baing an alky! residue contxining 1-6 carbon stoms,
or an a2yl residue containing 1-6 cagbon wtoms,
a regidne
wheze o=}, 1,2, 0r 3and p=d, 1,00 ndl‘m "
m slkyl group contxining 1-6 carboa stoms, am
dhxy of acyloxy group contsining 1-6 carbon

cuulh—(m,),m’
where g=0, 1, or 2, and R” represents an alkyl residne o
coataining 1-6 carbon stoms, or m= acyl residue
ocontainiay 1-6 caxbom wtoma,
e mwuﬂdﬂnl-émhl;ﬁm
atoms, an l
residue —CONHR"* or —COOR*,
mn‘hnwmumcmwﬂn
oontaining i-6 cxxbon atoms.
‘Most preferved are:

methoxymetiryl
11f8-{4-[(ethoxycarbonyljoximinomethyl}phonyl}-17p-
methoxy-17c-methaxymethyl-cetra-4,.9-dlene-3-on,
11p-{4-[(ethylyminocarbonyl)oximinomotiyl jphenyl }-
17p-methoxy-17 1-oatra-4,9-dicoe-3-om,
17p-methoxy-17a-methoxymethyl-11p-{4-[
X 1}-estra-4,

9-diene-3-on, and
11p-[4-(hydroximinomethyl)phanyl])-17p-ethoxy-170-
ethoxymethryl-estra-4,.9-diene-3-on.

This investion farthermore relates to a method for pro-
ducing compounds of the geaeral farmnia I and thelr phar-
maceotically sccoptable salts, characterined in that & com-
pound of the general formala I

% whereln R, R, ma’mmmm
umdm;mmdummnm

NH,—0-Y (=)

mllp—[MM-Hana—
efhoxymethyl-cetra-4,9-diene-3-on,

11p{4-(bydroximinomethyl)phenyl]-17f-bydroxy-17a- 60 whero Y is a hydrogen atom, an alky! residuc costaining
methoxymetivyl-cotrn-4,9-diens-3-on, 1-10 casbon atoms, an acyl residns containing 1-10

carbon sloms, or a residus —CONHR® or

where R* represents & hydrogen stem, an alkyl, n;d.

11p-[4-(rydroriminometiryl)pheayl)-17 f-hydroxy- l7u-n- nllyl. ar alkylaryl residne contaiviag 1-10 carbon

propoxymathyl-estra-4,9-diene-3-on,
IIHLMWMMI}HMHM mdwl.\m.-. tho compound of the gemersl fonmula Ia i
propoxymetiyl-estra-4,9-dienc-3-on, present, in the form of such compound, or in & form from
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wmhmmtmbumhﬁﬁ stance with an inert substrate such as lactose or sorbitol, and
exanple, in Fortachritte der Armreimitselforschung, cncapstleting such mixture in gelstin capsules.
p active substance with the suitable substrates, such a3 neutral
Acid addition salts normally obiained in & generally *
hquwmfemumhmmm fats or polyctirylene ghycol and their dezivatives.

example, & lower alcohethanol, n-methanal, ethamol, The 11p-smbstitnted benzaldoxime-eatra-4,9-dicacs of the
o-propancl or isctwopssol, of a lower ketone such as 10 invention are antigestagesic substances that show the same
acetone, Inathylethy] ketomo or mothyl isobutyl ketone, oran ~ activity at the progestcrome receptor as RU 486
cther such as dicthyl ether, tctrabydrofeane or dioxane.  (Mifepristonc) (cf. tablo 1) and a superior in-vivo effect (cf.
wdhﬂwmmhm FIG. 1 aad tablc 2) while at the same time having a clearly
pqﬂﬂehthsldnﬂmndaddddlﬂuuhdhm llwuwmbummm
pound acconding o formuila I may be produced in a hydrous *  (of abie 1) ay well as by the decreased inhibition of enzyme

The acd sdditicn salts of s of the 1 induction in lines of cells which is by one power of ten lower

formula T can be converted into a froe baso In & generally (0 IO 2 40d 3).
Imown way, o.g. naing alkalies or fon exchangers. Other sslts 20 TABLE 1
can be obtained by reacting this frec base with anangasic or
organic acids, especially aclds scited for forming phacna- Resoptor of seiocted mbstences Ksed i
CpOUL, a4 plestn b 03 65 ety o foe ——hmelel
au may be used to
base: the free bese is converted into a slt, the salt is 25 selatve molar ban s afieky (xBA) N1
scparsted, sud the base released from the salt again
Ancther object of this invention a0 pharmacenticals peagesarons

i
g
¢
|
|
E
I

cxmple
accarding to the geperal formpls I or its acld addition salt. 1 (960
The pharmaceuticals of tho inveation arc produced ina 3
Imown way using the uspal solid or Houid sobetrxtes o
- dilnents and the common adjevasts used in pharmaceutical s
engineering and with sa appropriste dosage dopending on 83 compased wih
the infonded mode of spplication. Preferred fommistions are. ), 0

v re—y Sclected antigestagens of the inveatice (J 687) producs
m&mmmzmu siguificantly reduced uterine weights in the anovulatorial
dilocnts such as dextrose, sugar, sorbitol, mapnite, 45 Y in gaines pigs at doses at which RU 436 increases
polyvinylpyrrolidone, agents such as maizs starch  UPerinG weights s compared with control autmals. —

cacboxymethyl cedlulose, celinlose acciate 30 progesterons while st the time redneing antigincocor-
phthalate or polyviuyl acetate. Tablets may consist of several  tioold activity. o s

layers.
Dragfes may be produced accondingly by coating cores sdvaniage particaler relcvence for indications
manufactored in atalogy to tabict manofacture tring ageute ﬂrm.“&imm.,m?um

paragraph om tabiless A fonction. The inhihition of uterine weight daring the men-

Ma#ﬂ&uhmw,go strual cyclo determined in goinca pigs is supesior to RU 485
the invention mxy additionally contsin flavonr-enhancing 0d points to (indimet) anti-costrogenic propertics of the
substances soch as saccharin, cyclamste or suger, or aro- compounds according to the invention. The respective

p-liydroxybeazcates. Capsules containing
may be produced, for exsmple, by mixing the active sub-  tatie
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TABLE 2 —
Rarly shorive efiect of R17 486 snd T 907 (Rxmopls 1) in
e tat afior subouianeces spplicetion from the S to
‘Mth day of pmgaency (dowe 0.2 mimlmslbiay Jv beozyl
P—— - TOVTET L T
Doss  compleie gravid- ED %
G, (ogremicmalf _Jtv iohibition® = (mplanimal
mibatence &) NN w day}
yohicls — o1y [ -
X 485 50 ¥ 1w 13
10 5 0
as o3 0
T8z 30 % 100 05
10 & 10
as os 0
[
) tom b
FIG. 1 compares the influence of treatment of

compered with that of RU 486

In this cell line, dexamthasone indoces the chiorosm-
phonicol acetyl transferase gene (CAT). This induction is .
inhibited by satigincocarticold substances. Surpdsingly, J

867 ishibits CAT over a wide range of concentrations to a 35

lesser exteat than RU 486 (Mifépristonc).
FXj. 3 compares the antigincocorticold cffect of J 867 and
RU 486 on hepatomstons calls of rats using the TAT model
In bepatomoatoos cefls of rats, dexamethasons stimulates

Hxampie 1

434 mg of 11f-(4-formyiphenyl)-17f-methoxy-17a-
methoxymethyl-csta-4.9-dicnc-on are dissclved st room
tompeatwre in 8 mi of pyridine; thea 65 g of hydeoxy-
Iamine kydrochlogido are added, and the batch s agitsted ot
25° C. Asoiher 5 mg of kydroxylamine hydeochloride are
added after 2 hours, After 135 mimutes, the solution is dilrted
acid, and

hydrochiosic
extracted with chioroform. The organic phase is washed ¥

with dilote FHC1 snd water aud dried above sodium sulfate
and potassinm casbonste. The solvent is uader
redoced pressmwe. Yicld: 420 mg of crode product. After
sdding scetona, cxystals munmuw
soction and recrystaliized from isopropancl/CH.CL,.
Yield: 305 mg of 113-{4-(hydroximisomethyl)phenyf]-
17p-methoxy-170-methosymethyt-cstra-4,9-diene-3-0n.
Melting point: 118° C. with decomposition a=+197*

mmhcnu,(m-'nm,aaoo(on 1705
(C==NOH); 1649 (OanCmC=C—O=0); 1599 {pheayl)

12
UV spectram in MeOH: A, =264 nm e=20 366 A~
m?mﬂom
H-NMR spectrum 0533 (s, 1H,
H-18); 3.252 (s, 3H, np-om.);smman. u-((:'n,oc
Hy): 3.441-3.598 (m, 2H, ABX systean of ; 4.381
{d, 1H, }=6.9 Hz, H-110); 5.788 (s, 1H, H4); 7.187-7487

. (m, 4H, AA'BP' system of sromstics protons); 8.05 (s, 1H,

OH); 8.097 (s, 1H, CH==NOH)

Step

50 g of 4-bromobenzaldelryds and 30 ml of o-tristiyl
formate age agitated for § hours at room temperature In 60
ml of methanal and 0.8 ml of thionyl chloride, After that,
another 0.2 ml of thionyl chioride aro added. The batch is
poared inio agucous bicarbonats solution after 30 mimates
and extracted with chionafiorm, washed with aqueows bicer-

. bonate solution and water, dried above sodinm sulfats, and

concentrated by evaporation under reduced pressure. 68 g of
A-tromobenzaldelsyds dimefhyl keotal are obtained in the
form of colourdess oil

02 mi of ditwomomethese ace ndded 0 2.3 g of magae-
ainm in 20 ml of ashydrous THF with argos as inert gas.
'Whea the reaction starts, 21.96 g of 4-bromobeazaldalryda
dimethyi ketal in 70 ml of anhydcons THF are dripped in in
soch a way that the temperature does not xise ahove 40° C.
After the whole amoust has beon added, the batch is agitated
for 2 hours at 30° C., thea conled down to ~10° C. 511 mg
af Co(l aro added. Agitation is costinged at -30° C. for 15
mare minntes. Theo, a solntion of 6 g of 3,3-dimethoxy-Sa,
100-cpaxy-estr-9,11-¢n-17-on in 30 ml of ashydrons THF is
dripped in Tho beich is allowed to Wamm up to
temperztare. The Gdgnand sointion is decomposed using an

agueous solotion of angnonium chioride, The product is
mwmmmmmmmu
washed nentrally and dried above sodiom sulfute. After the
solvent hay been yemoved by distillstion nader reduced
pressars, 19.7 g of crude product are obiained.

Chromstography ueing 300 g of silics gl and 20 g of
alominiom oxide with a toloeac/facetic oster gradient yields
7.38 g of 3,3-dimothoxy-11p-[4-(dimsthoxymetiryl)pheayl]
-50-hydroxy-esir-9-en-17-on in the foom of & yellow foam.
Step B

1038 g of timethyl sulfonimn lodide and 7.64 g of
(partioned) potasshum tert. intanclate sre added to 7.38 g of
3,3-dimethoxy- II}IL(MMI)phmyl]-\Sp-
Iydroxy-eetr-9-en-17-0n disscived in 85 ml dimethylsolfox-
ide using argon as inert gas. After 1.5 howrs and cooling
down to 0°-5° C., aquecus ammonium chicride solution is

50 added. The sticky precipixts is extracied with

CHQ,,
washed neutrally, drfed above sodivm sulfte, and isolsted in
the form of brown roda sfier the solvent has been evapo-

rated.

Yield: 8.63 g of 3,3-dimethoxy-11p-[4-
(Moqmﬁymnyu-ﬂmo-r.z'm-em
supc

20 ml of 2 AN sodhem solation sre added to §.63

g of 3,3-dimethoxy-11-{4-(dimethoxymethylpheny(]-17p-
mr,z'ma-u-m dissclved ia 20 ml of
methanol, and refiuxed for 2-3 hours, The sclvent is evapo-
rated under reduced the remainder is taken up i
CH,Q,, and washed neutrally. The solution is drded above
sodium sulfate and under reduced pressure.

Yield: 8.74 g of crude product in the form of & brown
foam. nsing 260 g of sitica gel and 90 g of
alominiom oxide in a tolnene/acetic cster gradiont ylelds
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Malting poiat: 241°-246° C. (acctons)

oy=+178° (CHCL,)

UV spectrum in McORE: A 7238 om =29 444 A__=
300 mmn =25 649

H-NMR tpectrum jn CDCl, [3, ppmil: 0.414(-.3!!.
H-18); 3.245 (s, 3H, 17p-0OCH,); 3.405 (lo3ﬂ. 17a-CH,0C
Hy); 3406-3.545 (m, 2, ABX system, 170+-CH.OCR,);
4413 (d, =68 Hz, 1H, H-11c); 5.797 (1, 1H, H-4); 7.264
(m, 38, womatic); 7272, 7,293, 7.548, 7.57% (m, 4H, 10
AA'BE yystem of aromatics protons); 8.0 (s, 1H, C
HreN-)

MS m/e: 431.24249 Co0H, )NOy M*—CH,CNOHL0

Bxample 10 15
125 mg of l'fu-dhmmﬂtyl-up-(-l-tmgmn-
17 ae dissolved ot

mnzmcwmmuam
lamine hydrochioride are added, and the batch is agitated st

25° C. After SO misntes, the scintion is dilntad with wates, %
acetic ester is added, and the phases sre sepanated. The
organic phase is washed with ditnte HCl and water and dded
sbove sodiom solfate. The solvent s cvaporsied under
reduced protsure.

127 mg of crade prodoct in the fonm of & beght yallow
m:muymmudm-mml-

4-(hrydroximinomettyyDpheayl}-

5-diemor3 In the foum oF & bolonrion R s e
tive thin-layer chromatogzaphy using silica gel 60 PP g 1000 39

o=226" (CHCL,)

UV spectrum in MeOH: A,__~265 nm =22 696 A=
299 mm en21 960

'H-NMR spectrom ia CDCl, [Mwl 0520 (o, 16,
H-18); 1249 (¢, 3H, 72 Hz, 17a-CH,OCHLH.):
3.228-3.609 (m, 4H, D>CH,); 4381 (4, 1H, }+7.2 Hz,
H-11a); 5.781 (s, 1H, H-4); 7.181, 7.209, 7459, 74386 (m,
4H, AA'BB' gystemn of sramatics protons); 8.098 (s, 1H, C

340 mg 3.3-dimcthoxy-11p-[4-(dimethoxymethy])

phenyl]- l?a—ethoxymthg;l;a-ndu.11p-diol 45
according to ia Bxample 7) ae

munzsmwmo.zsnwmm?su Trestment of femalo guinea pigs with antjgestagen
of 4-tolnene sulfonic acid are added. After 1 hour, the hatch Treatment of adalt female guides pigs from day 10 to day
is diluted with 10 mi of water, and 10l of aceticester are 18 of the cycle (aniopsy). Administraiion of the specified
added. The phases arc scparated. The aquecus solution is 5 dosse nsing subcutsacous cxmotic pemps (Type 2 ML1
twrico re-cxtracted, the organic solution is washed and deied ~— ALZET). Vehicie: 2.0 ml propyleae giycol/24 hes.-
sbove sodium sulfate. After evapocating the solvent, 300 mg
of yellowish cxystals remain. Example 14

zoo mg of 170-cthorymethyl-113-(4-formyimsthyl)-  Antigincocorticold elfect of J867 in the ZR7S/AGP-763 line

in the form of yellowish sy of homan manmnary celis

mmmﬁmﬂﬂwm The cell caltare experiments wers caxied ont in RPMI
saphyy on sflica gel 60 PFyge,a00 Wit tolnencfacetone (9:1). 1640 added with 10% foctal calf serum (RCS) using an

Mlting paint: 144°-150° C. (acetonc/hexanc) incubator cabinet containing 95% air and 5% CO, at 37° C.
oy=+171* (CHCL,) The oclls were specad in 60 mip Petd dishes. The mediom
UV spectrum in MeOH: A, 263 om ewl7 842 A= 60 of tho conflucat cells was replaced by & mediam coatsining
299 nm =20 083 5% FCS (tested with dextrane costed charcosl, DICC).
'B-NMR spectrumn in COCY, {5, ppm): 0512 (s, 1H, Dexamethasope st a concentmtion of 107M in ethancl
H-18); 1240 (t 3H, Xi=4.6 Hz, 170-CH,OCH,CH.:  (02%:; v/s) was added to induce CAT. The sttmniated cells

3.221-3-613@4!!.2@,)'4441(4,13.1-6.95:. were harvested 16 bours Iater by produciag & cell extoact
H-11a); 5.799 (s, 1H, E-4); 7,361, 7,388, 7,788, 7,816 (m, &5 with a cellysis buifor. CAT was determined using a Boe-
4H, AA'BE' system of aromatics protons); 9972 (s, 1H, C  heinger ELISA accarding to the instructions for quantitstive
H=0). CAT' determination of trsasfected ceils.
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ot vee san, ki, e, o sy
o
R e o TAT gl 067 fa hepetumatons cslls of sl cootaling 110 carboc sk, o c aliatos

The cell cultnoes wers treated in DMEM under

the same conditions as in Examplo 14, The cells wero spread.

over 24 well plates for the experiments. Substance was
added to the confinent cells in 02% (v/Y)
ethanal for 16 hoors. After the cells were carefnlly harvested

neing a scraper and 3 cell extoact obiained nsing uitcssonic 10

waves, TAT was determined acconding to Dismcadstone.
‘What we ciaim in:

wherein
R? is sclecied from the group consisting of a hydrogen

1-10 cathon stoms, or » residoe —CONHR* or
—C00R*,
where R* ia selected group conalsting of &

=0, 1, or 2, X is sclected from the group
consiating of a fivorine, chlarias, heoming, or iodine
m;q?mddqummam

-mnw—{cn,),_cn-cmm,rn',
where 0=0, 1, 2, or 3 and p=0, 1, ar2, and R® I3 solocied
from the

a residue —(CHL) CwCR”,
where ¢=0, 1, or 2, and R” is sclected fram the gronp
cousisting of a hydrogea stom, & finorine, chiorine,

bromine, or jodine stom, s alkyl, aryl, anlkyl, or ¢

alkylary! residue containing 1-10 carbon stoms, or

an acyl roaidus containing 1-10 cabon stoms,
Z is selected from the group consisting of a hydrogen
siom, ae alky), aryl, aralkyl, or alkyleryl residus con-

ing 110 embon stoms, a residus
—CONHR* ar —COOR*,

with the

3 to clsim 1, vil:dn RE is
sclected firom the group comsisting of & metiryl and an sthyl

3. Compoonds acconding 1o clain 1 or 2, characterized in
that R? ja selected from the group consisting of an alkyl
group cootalning 1-6 caxbon stoms, an acyl residuc con-

Poumin1 1% taining 1-6 exrbon stoms, or

a residne —CONHR* or —COOR®,
where R* iy selocted from the group consisting of &
hydrogen atom or an alkyl or aryl residue conteining
1-6 carboun atoms.

4. Compomds according to claim 1 or 2, characterized in
thet R* is stlected from the consisting of mn alkyl groap
coutaiaing 1-6 cexbon stoms,

§. Campoands according to claim 1, chevacterized in that
R® is sclected from the group comsisting of a residue
—(CH,),—CH.X,

where n=0, 1, ar 2, X is selected from the groap consisting

of a finorine, chiorine, bromine, or fodine atom, a
cyano, azide, or thodano group, a residne OR® or SR,

R? is seiccied from the group consisting of an alkyl
residoe containing 1-6 cashom atomw, or mn acyl
reaidie containing 1-6 carbon stofos.

6. Compponads acconding to claim 1 or 3, chamcterized in
gn’hmmummdnm

R® is selected from the groop consisting of an alkyl
residue coatsining 1-6 carbon ajams, or an acyl residne
containieg 1-6 carbon stomas.

7. Compounds according to ciaim 1 or 2, characterized in

that R® is selecied from the group consisting of a residue

where oul}, 1, 2 or 3 and p=0, 1, or 2 and R® is salected

from the group consisting of as alkyl group containing

1-6 carbhon stoms, an alkoxy ar acyloxy groop com-
taining 1-6 cchon atoms.

8. Campounds acconding to claim 1 or 2, characterized in

un’nwmummd.m

—(CH,),Cm=CR’,
0 where gub, 1, or 2 and R7 is salected from the group

cossisting of et alkyl residae coptaining 1-6 carbon
atoms, or an acyl residne

Cempooads
thet Z is sclocied from the group consisting of an alkyi
1-6 cathon atomns, aa acyl residue con-
taining 1-6 carbon atoms, a residue —CONHR* or
—CO0R*

Mi‘h selected from the group consisting of a
hydrogen stam, an alkyl or aa aryl regidoe containing
1-6 carbon stoma.

18. Compounds acconding to claim 1, selected from the

group congisting of:

+ 11f-[4-(hydroximinomethylpheayl]-173—bydroxy-17
taining 1-10 cxxbon atoms, or an acyl residne contain- 65 181 *

methoxymethyl-estra-4,9-dicne-3-on,
118-[4-(hydroximinomethyl)phonyf]-17§-hydroxy-17a-
ethoxymethyl-estra-4,9-diene-3-om,
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R* 13 selected from the group consisting of a hydrogen bromine, o jodine atom, an sikyl, sxyl, aralkyl, or
#to, an alkyl, aryl, aralkyl, or alkyleryl residu con- alkyary! oeidno containing 1-10 carbo atome, or un
talaing 1-10 carbon atoms, acyl residue containing 1-10 carbon atoms,
a residue -—(CH,),—CH,X, fornwla
where 00, 1. @ 2, X i sclecied from fhe grogp 5 T & Somponnd of (ho gesenl T
consisting of & hyydrogen stom, an alkyl, aryl, aralkyl, NE~0-Y Fomala a
w-hylmﬂnvﬂ-h:l—lﬂuﬂnnma _
fivorine, chlorins, bromine, or jodine stom, a where sclocted group consisting
mzide, or thodano group, a sesidus OR’ or SR, hy&:;dmmﬁ:;lﬂ;dmmfla
R’ is sclected from the group consisting of a hrydrogen 10 " an acyl resid 1-10 cu
som, an alkyl, aryl, aralkyl, or alkaryl residue con- boa toes, coataining
taining 1-10 carbon atoms, or sn acyl residue con- stonu, or & residuo
taining 1-10 carbon atoms, —CONHR* or COOR?,
a residue ORS, where R* is selocted from the group comsisting of a
in which R® has the meaning specifiod. above, 15 frydrogen atom, aa aikyl, aryl, arafkyl, or alkylaryl
a residoe —(CH,), —RS, ) residus contalaing 1-10 carbon atoms.

where om0, 1,2, ar 3 and p=0, 1, or 2, snd R is selected 14. Pharmwcentical compositions, chaxactorized in that
from the group consisting of a hydrogen sfom, an  they contain st least one compound according to claim 1.
alkyl, aryl, anlkyl, or alkysryl group coetaining ,, 15 A pharmaceatical composition, compeising a pharma- 7‘

1-10 cabon atoms, a hydroxyl grovp, m sty o~ ceutically effective conceatration of a compound sccording
acyioxy group coutaining 1-10 carbon stoms, to claim 1, or salis or mixtures thereof, in a pharmacentically
a residne —{ acceptable carrier.

m)m'l
whnqw.l.cz,-di’hﬂmdm&em
consisting of a hydroges stom, & fluorise, chiorine, . * 2k e
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Beschreibung
betrifft neue 11-Benzaldoxim-estradien-Derivate, Verfahren zu jhrer Herstellung und diese
Arznebnittel

Die Erfindung
Verbmdmgenemhﬂm
11B-substituierte Phenyl-estratriene sind bereits bekannt. Die Herstellung von 118-Aryl-17a-propinyl-estra-
49-dienen ist 2 B. in der Patentschrift EP 057 115, die Umsetzung von 11f-{4-Formyiphenyl)-estra-4,9-dien-
3-onen mit Hydroxylaminen in der Patentschrift DE 35 04 421 bereits beschrieben. In dem angegebenen Verfab-
ren wird sowohl die 11B-Formylphenylgruppe als auch die 3-K¢togruppe oximiert. AuBerdem entstehen am C-3
syn-und anti-Isomere. die Wirkung der beschriebenen Verbindungen ist bisher nichts bekannt.
Progesteron wird wilhrend des Zyklus und in der Graviditiit in groBen Mengen vom Ovar und der Plazenta
sezerniert. Seine regulatorische Bedeutung ist vermutlich nicht in allen Aspekten gekliirt.
Gesichert ist, daB Progesteron im Zusammenwirken mit Oestrogenen dic zykfischen Verinderungen der
Uterusschleimhaut irm Menstruationszyklus und der Graviditit bewirkt. Unter dem Einflu8 erhdhter
onspiegel nach der Ovulation wird die Uterusschleimhsut in einen Zustand dberfilhrt, der die Einnishmg eines
Embrym(ﬂhmme)uﬂlum&hﬂtmdeerbe.mdenenmhderm Embryombmtet.lu

ebenfalls propesteronabhiingig.

In der Graviditiit findet eine dramatische Verinderung der muskuliren Funktion des Uterus statt. Der gravide
Uterusmuske! reagiert stark abgeschwiicht oder gar nicht auf hormonale und mechanische Reize, die auBerhalb
der Graviditit Wehen auslsen. Es kann kein Zweifel daran bestehen, daB hierbei Progesteron eine Schiiigselrol-
le spielt, abwohl in manchen Phesen der Graviditit, z B. unmittelbar vor der Geburt, eine hohe Resktionsbereit-
schaft bel extrem hohen Blutspiegeln von Progesteron besteht.

Andere typische Vorglinge der Schwangerschaft sind ebenfalls Ausdruck der sehr hohen Progesteronspiegel.
Der Aufbau der Brustdriisen und der feste VerschiuB des Muttermundes bis in die Nithe des Geburtstermins sind

ist in subtiler Weise an der Steverung von Ovulationsvorgiiogen betelligt. Es ist bekannt, da8
PNnghohenDonenmmmuwuhwmdnEnmduhenbeummuemmehuHem-
mmwmmvmmﬁemmwmm
ommumm»mmmmmm Progesieronsekretion des reifenden
demmmmduvmmmuumuomwmmmhmmn
Moechanismen (zeitlich begrenzter sog. positiver feed back des Progesterons auf Gonadotropinsekretion) er-
kennbar eine wichtige Rolle (Loutradie, D.; Human Reproduction 6, 1991, 1238—1240).

Weniger gut analysiert sind Funktionen des Progesterons im reifenden Follikel und Gelbkdrper seibst, an
deren Existenz kein Zweifel besteht. Latztlich sind auch hier stimulierends und hemmende Effekte auf endokrine
Follikel- und Gelbkdrperfunktion anzunehmen.

Eine bedeutende Rolle des Progesterons und der Progesteronrezeptoren ist auch in pathophysiologischen
MMMW@nMMMMthBUm

dlnn leeprkton(EP-oosrlls)undm -Onamsmmmmnl)mdmﬁewebenaﬂdn
uefmxfendehmkdomlndmmge au:luen.

dan A sandenmny n mnvmnehlldg mmmelm lut
mmwmmmmwmmmmmm(mwm&ud.

Endou-lnology 129.317—322.1991).
von Progesteron in Geweben der Genitalorgane und anderen Geweben erfoigen durch
lnunkﬂonmltdem?mgeﬂuonreuptor ma«mmmwmmAm:ﬁutmm

wmzmmmﬂmxmumwmdunm-mwmw
durch Abdissozilerung eines Proteins (HSP 90), Bindung an Hormon-responsible Elemente der DNA. Letztlich
ﬂc{;ﬂ)ﬁn.hmbummrcmrquﬁet(ew , H. et al, ]. Sterold Biochem. Molec. Biol. 41,
Die Wirkung von Progesteron oder von Progesteronantagonisten ist nicht pur von ihrer Konzentration im
Blut abhiingig. Die Konzentration von Rezeptoren in der Zelle ist ebenfalls stark reguliert. Oestrogene stimulie-
ren die Synthese von Progesteronrezeptoren in den meisten Geweben. Progesteron hemmt die Synthese von
mmmmmmmkmvmm:ammmmm
zwischen Qestrogenen und Gestagenen, die erkiiren kdnnen, warum Gestagene und Antigestage-
oemogen:bhlnglge Vorgiinge beeinflussen kinnen ohne daB sie vom Qestrogenrezeptor gebunden werden.
muenmehmsmdmmmnmmmmrdewmmmmmm
genen. Diese Substanzen erscheinen geeignet, gezielt in Reproduktionsvorgiinge der Frau einzugreifen, . B.
postovulatorisch, um die Nidation zu verhindern, in der spiiteren Graviditiit, um Reaktionsbereitachaft des
&mmmmwmommummmmmmmmmmmnd«
I'VIK Z1
Antigestagene hemmen bei verschiedenen subhumanen Primatenspezies die Ovulation. Der Mechanismus
mmthmmmmmMnmmmmmm
ovarielle Mechanismen durch Stdrung para- und autokriner Funktionen des Progesteron im Ovar.
MWeMndhmmhummdemmmmmmm
sie selbst iberwiegend keine Affinitit zum Qestrogenrezeptor auf cytoplasmatischer Ebene besitzen und ob-
wohl sie einen Anstieg der Oestrogenrezeptorkonzentration bewirken kdnnen. Von entsprechenden Effekten
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kann in Endometrioseherden bxw. in Tumorgeweben, das mit Oestrogen- und

Progesteronrezeptoren ausgestat-
tet ist, eine ginstige Beeinflussung von Krankheitszustinden erwartet werden. Besondere Vorteile fiir die
glinstige Beeinflussung von Krankheitszustinden wie Endometriose knnten dann gegeben sein, wean zu den
Hemmeffekten eines Antigestagens durch die Wirkung im Gewebe eine Hemmung der Ovulation treten witrde.
Mit der Hemmmung der Ovulation witrde anch ein Teil der ovariellen Hormonproduktion und damit der auf |s
diesen Anteil entfallende Stimulationseffekt auf das pathologisch veriinderte Gewabe entfallen. Es wiire wiln-
schenswert, bai Vorliegen einer schweren Endometriose die Ovulation zu hemmen und die sonst stindig im
Umbau befindlichen Gewebe des Genitaltraktes reversibel in cinen ruhenden Zustand zu versetzen
Auch far die Kontrazeption wird ein Verfahren diskutiert, bei dem eine Antigestagenbehandlung die QOvuia-
tion umterdrilckt, und durch eine anschlieBende Gestagenbehandlung die sekretorische Transformation des 1
Endometriums induxiert wird, so daB aus Behandlungstagen mit Antigestagenen und Gestagenen ond behand-
Mmhm&uﬁwmdtmmphmﬂmm(&mvam
ces in Contraception 7, 34551, 1991).
Antigestagene kfnnen unterschiedliche hormonale und antihormonale Eigenschafien besitzen. Von besonde-
rer therapeutischer Relevanz gind hierbei antiglucocorticoide Eigenschaften. Diese sind fir therapeutische s
Anwendungen, bej denen dic Hemmung der Progesteronrezeptoren im Vordergrund der Therapie stoht, nach-
maﬂ@mmmmwmnmummmﬁ

Applika
Die teilweise ader vollstindige Reduktion aptiglucocorticoider Eigenschaften ist eine wichtige Voravesetzung
ﬂrdeMmthmmemmbmdmﬂrMthm«mdwmﬂbﬁwmm 2
Monate dazernde Behandhing erfordern.
FAutgube der vorliegenden Erfindung ist es, neue 11p-Benzaldoximestra-4,9-dien-Derivate der allgemeinen

mdihnphnmeumhlmehmhm&hemm%mhmmﬂmrﬂmmmngMmmﬂm
Eine weitere Aufgabe ist os, Arzneimittel, die eine Verbindung der aligemeinen Formel | oder deren pharmazen-
tisch annehmberes Saiz erhalten, zur Verfilgung zu stellen. -
In der allgemeinen Formet I, "'\
s

NOZ

m&t)_z fir —CO--CHy, —-CO—0—C;3Hs, —~00~NH-Phenyl, —00~NH~CsHs, —CO0—C;H,, —CHs oder
Bevorzugte erfindungagemiifie Verhindungen sind: “
1 1f{4-(Acetoximinomethyl)phenyl]-175-methoxy-17g-methoxymethyl-estra-49-dien-3-on,
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Btho:yurbonyl)onmmomeﬂwlbhenyll—ﬂ methoxy-17a-methoxymethyl-estra-4,9-dien-3-on,
thylaminocarbonyljoximinomethyljphenyi}-17p-methoxy-17a-methoxymethyl-estra-4,9-dien-3-on,
I7p-Methoxy -17a-methoxymethyl- H{(phenylmmoelrbonyl)mmmomeﬂwlbhenyl}-um%n-a-on.
Mewl}! 7f-methoxy-1 7a-methoxymethyl-estra-4,-dien-3-on,
4-(Meth1loulmmometbyl l?p-hydmuy-!?c—methmwmethyl -estra-4,9-dien-3-on und

Die Erfindung betrifit ferner ein Verfahren zur Herstellung der Verbindungen nach der aligemeinen Formei
MMWMWW&SMMMWMMMMMVme

—

verestert oder verethert und gegebenenfalls die erhaltene Verbindung in ein Salz gberfiihrt.
MMMMVWWMFMIMVM;VMMMUW
Bikiung kann in an sich bekannter Weise mit Acylierungsmitteln wie wie Siureanhydriden oder Siurechloriden in
Gegenwart von Basen, vorzugsweise Pyridin, die Veretherung mit Methyljodid in Gegenwart von Basen,
vorzugaweise Kalium- terh-bmnlltodarmtblmmethanethmolwhddleUrethm Bildung durch Reak-
tion mit Alkyl- mmmmmmwmdmchkumnm
Carbamoyichloriden in Gegenwart von Basen, vorzugsweise Triethylamin durchgefOhrt werden.
MMMAWWMMFMHWMMSMMMM

‘. ( 11t)
e
HyCO
[vgl.;nnedelecnunmmmm(mo).ma}
Die Einflhrung des Phenyirestes in die 11p-Stellung unter Ambildung einer A9(10)\5a-Hydroxy-Struktur IV

wird durch Cu(l)-Salz katalysierte Grignard-Reaktion (Tetrahedron Letters 1979, 2051) mit einem p-Bromben-
vouumenedemp—&ombeuddebydgnethylw Tompiﬁmn)zwmo%mdwc
errelcht.
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nensiure, Salicylsiure, Adipinsiure und Benzoesliure. Weitere verwendbare Shuren sind beispielsweise in
memhmmﬂmﬁmgﬂilqsamm—mnrkhMth&MmdSmmlsﬁ

und Journal of Pharmaceutical Sciences, Bd. 66, Seiten 15 (1977) beschrieben.

Die Stureadditionssalze werden in der Regel in an sich bekannter Weise durch Mischen der freien Base oder

deren Losumgen mit der entsprechenden Skure oder deren

in einem

organischen LAsungsmiitel,
beispiclsweise einem niederen Alkohol wie Methanol, Ethanol, n-Propanol oder Isopropanol oder einem niede-
ren Keton wie Aceton, Methylethylketon oder Methyl-isobutylketon oder einem Ether wie Diethylether, Tetra-
kdnnen auch Mischungen der genannten

hydrofuran oder Dioxan, erhalten. Zur besseren

Lsungsmitte] verwendet werden. Dardber hinaus kinnen

Sureadditionssalzen der Verbindung der Formel 1 in einer wilBrigen
Formel | kinnen in an sich bekannter Welse, z. B.
mtmmmhdeﬁdemmmﬂnﬂme&rmmmmm
Umsetzung mit anorganischen oder organischen Siiuren, inshesondere solchen, die zur Bildung von therapeu-

i Diese ader auch andere Salze der neuen
der freien Base dienen, indem man die freie Base in

Die Siuresdditionssalze der Verbindungen der

Verbindung, wie 2. B, das Pikrat, k3nnen auch zur

ein Salx tiberfQhrt, dioses abtrennt und qus dem Salz wiederum die Base frelsetzt.

Gegenstand der vorilegenden Erfindung sind auch Arzneimittel zur oralen, rektalen, subcutanen, i
oder intramuskuliiren Applikation, die neben fiblichen Triiger- und Verdfnnungsmittein eine Verbindung der
aligemeinen Formel I oder deren Siureadditionasalz als Wirkstoff enthalten.
mmmmwmmm:ﬁ;mmmmwmvm

Suspensionen oder

physiologisch vertriigliche wilBrige Lisungen von
hergestelit werden.

intravenfisen

Hilfestoffen entsprechend der

Dosierung in bekennter Weise hergestelit. Die
Zubereitungen bestehen in einer Darreichungsform, die zur orslen Applikation geeignet ist. Solche Darrei- f
chungsformen sind beispielsweise Tabletten, Filmtabletten, Dragees, Kapsein, Pillen, Pulver, L3sungen oder

Depotformen.
Sehuvmﬂdhehhmmmunhpmmﬂeﬂbwumwblﬂekmnﬂhmnmmw&m

seien als Zube

genamnt.

belspielsweise auch Suppositorien
Entsprechende Tabletten kBnnen beispiclsweise durch Mischen des Wirkstoffs mit bekannten Hilfsstoffen,
beispiclsweise inerten Verdinnungsmitteln wie Dextrose, Zucker, Sorbit, Mannit, Polyvinyipyrrolidon, Spreng-
mitteln wiec Maisstirke oder Alginsiure, Bindemitteln wie Stiirke oder Gelantine, Gleitmitteln wie Magnesium-

stearat oder Talk und/oder Mitteln zur Erzielung eines Depoteffektes wie Car

wmmwmmmmwmgmmmmmmeuﬂm
Wmmmmommmmmwmmm

. i umcarboxymethylceliulose
rungsstoffe wic p-Hydmnybmz'el:lthlm Wirkstoffe enthaltende Kapsein kinnen

oder Schellack, Gum-

belspielsweise
m:mmMmmmmtmmmmumm&MMMh

Geeignete Suppositorien lassen sich beispielsweise durch Vermischen mit dafiir vorgesehenen Triigermitteln
wleNeutralfenenoderPolyltlwhnglyholb:w duuDeﬂutenhmtellen.m

Gelatinekapsein einkapseit.

antiglucocorticolde Aktivitit besitzen, anchgewinsen durch
(veL Tab. 1)

sind antigestagen wirkende Substan-

durch die verminderte

11p-substitulerten Benzaldoximestra-49-diene
zen, die bel Gberiegener Wirkung in vivo (vgl Tab. 2) eine im Vergleich zu RU 486 deutlich reduzierte

-Rezeptorbindung
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Tabelle 2

Frithabortive Wirkung von RU 486 und | 914 (Beispiel 1) und ] 900 (Beispiel 2) bei der Ratte nach subkutaner
Appl:hﬁo:ems.—T vglvﬂlm;(ippﬁ(hmuzl:mm.(;mlm::l)bmmnmmﬂ[l + 4vh))

Gruppe,’ Doeis komplette 50 ++
Substanz (mg/Tier/Tag) Graviditdtshemmung* mg/Tier/Tag)
N* /N %

Vehikel - 0/2s a -

RU 436 3,0 5/5 100
1,0 2/5 40 ' 1,1
0,3 0/5 0 '

J 900 1,0 9/10 90 0,6
0,3 0/5 0

J 914 3,0 5/5 100
1,0 7/10 70 0,6
0,3 1/5 20
0,1 0/6 0

+ - leere Uteri;

N - 2Zahl der besamten Weibchen;

N* - Zahl der nichtgraviden Weibchen;
- graphische Bestimmung

Die folgenden Beispiele erldlutern die Exfindung

o

Beispicle

Betspiel 1
11 k(l-lydro:hnlnomhyl)phnpl]- methoxy-17a-methoxymethyl-estra-4 9-dien-3-on werden in
Snlllwm‘ (1: l)mmmﬂd@wem;mmwutwmdn

organische Phase mit verd. Salzsiure und Wasser gewaschen, iber Natriumsuifat getrocknet und unter vermin-

Kieselgel PF md:mhdmnegez:h'dﬂolmvm:n : 1 gereinigt wird. “
Es vuden”ﬁs. mg 11p{4-(Acetyloximinomethyl)phenyl}-17p-methoxy-17a-methoxymethyl-estra-4, 9-dien-

3-on erhalten. Dla;sl’n;gou.k::mnhmﬁ B.ll.:_g;t:(ma.)

IR-SpelnnmmKBr(m")- 1754 (OAc); 1654 (C=a C—C = C~~C=0) 1602 (Phenyl)

UV-Spektrum in MeO

Amx = 271 nme = 28 151

Amax = 297 nme = 26 369




e

o 480

DE 43 32 284 Al

Beispiel9
Hemmung der frahen Graviditiit bei der Ratte
Rattenweibchen werden im Prooestrus angepaart. Bei Nachweis von Spermien im Vaginsiabstrich am nlich-
sten Tag wird dieser Tag als Tag 1 (=d1) der Graviditit gevechnet Die Behandlung mit Testsubstanz oder
Vehikel erfolgt von d5—d7, die Autopsie erfolgt d9. Die Substanzen werden in 0,2 m) Vehikel (Benzylbenzoat/
Gruppen

Rizinusdi ! + 4)subcutan injiziert. Die Rate vollstindig gebemmter Gravidithten in den verschiedenen
ergibt sich aus Tabelle 1. Es warde fiir | 917 und ] 900 eine dem RU 486 iiberlegene Nidationshemmung

festgestellt.
Patentansprilche
@1}Wmamwmuwmm Formell,

NOZ

Z far —CO—CH,, —C0—0-C;Hs, ~00~NH-Phenyl, ~CO-NH—CzHs, ~CO—CyHy, —CHs oder

—CO-thylsteht.
deren pharmazeutisch annehmbaren Salze.
erbindungen nach Anspruch 1, nimiich

Hﬁm%l}%l?wwwmm
11 }-17p-methoxy-17a-methoxymethyl-estra-4,9-dien-3-on,
11 aminocarbonyl)oximinomethyljphenyl}-17p-methoxy-17a-methoxymethyl-estra-4,9-dien-

3-on,
@Mﬂhm-l?u-methome&yl-l lp-k-[(phenyhnﬂnourbonyl)mmmomemyl]pheqyll-mw

H | N OCH;
£

ACHz-O—CHs

(11)

11
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in an sich beksnnter Weise verestert oder verethert und gegebenenfalls die erbaltene Verbindung in ein
Salz Gberfthrt.

Pharmazeutische Zusammensetzungen, gekennzeichnet durch den Gehalt an mindestens einer Verbin-
ung nach einem der Anspriiche 1 bis 2.
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(54) Title: COMPETITIVE PROGESTERONE ANTAGONISTS FOR REGULATING FEMALE FERTILITY AS REQUIRED

(54) Beseichnong: KOMPETITIVE PROGESTERONANTAGONISTEN ZUR  BEDARFSORIENTIERTEN  WEIBLICHEN
FERTILITATSKONTROLLE

(57) Abstract

The present invention concerns the novel use of competitive progesterone antagonists in the preparstion of a drug for regulating
femnale fertility as required (pill to be taken as required). This drug can be administered in a single dose at any time during the menstrual
le, its dosage being less than the ovulation-inhibiting dosage.

Die vorliegende Erfindung beschreibt dic nenastige Verwendung kompetitiver Progesteronantsgonisten zor Herstelhung eines
Armeimittels zur bedarfaorientierten welblichen Fertilitinkontrolle (Bedarfepille), weiches unabhingig vom Zeitpunkt des Menstrustion-
mmwmmhwmunmmwmmmum
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Kompetitive Progesteronantagonisten zur bedarfsorientierten weiblichen
Fertilititskontrolle

Die vorliegende Erfindung betrifft dic Verwendung mindestens eines kompetitiven
Progesteronantagonisten zur Herstellung eines Arzneimittels zur bedarfsorientierten

weiblichen Fertilivitskontrolle ("Bedarfs-Pille"), welches unabhiingig vom Zeitpunkt des )ﬁ
Menstruationszyklus angewandt werden kann, in ciner einmalig 2u verabreichenden

Dosiseinheit, deren Dosierung unterbalb der ovulationsinhibierenden Dosierung liegt

Bereits auf der ganzen Welt hat sich der Gebrauch von oralen Kontrazeptiva zu einem
gesellschafilichen Fakior entwickelt, der nicht mehr wegzudenken ist.

Besonders unter dem Aspekt der sich nach wie vor rasant entwickelnden Weltbevdlkerung ist
cine Weiterentwicklung der bisiang bewihrten Methoden zur Fertilititskontrolie unbedingt
erforderlich.

Der Einsatz von kompetitiven Progesteronantagonisten in der weiblichen Fertilititskontrolle
wird sowohl bei diversen Tierspezies als auch am Menschen schon seit einigen Jahren
diskutiert, wie den nachfolgend aufgefihrien Publikationen entnommen werden kann, wobei
insbesondere der Einsatz von RU 486 (11-B-[4-N,N-(dimethylamino)pheny!}-17-f-hydroxy-
17-a-propiny!l-estra-4,9(10)-dien-3-on; EP-A-(057115) in diesem Zusammenhang aufgefilhrt
wurde:

Collins e1 al., Blockade of the spontaneous mid-cycle gonadotropin surge in monkeys
by RU 486; A progesterone antagonist or agonist. J. Cli. Metab., §3:1270-1276 (1986);

Croxatto, H.B., Salvatierra 1990 Cyclic use of antigestagens for fertility control. Ilird
Interational Symposium on Contraception, Heidelberg, June 19-23, 1990;

Danford et al., Contraceptive potential of RU 486 by ovulation inhibition. TI.
Preliminary observations on once weekly administration. Contraception 40: 195-200 (1989);

Kekkonen et al., Lihteoenméki P 1990 Interference with ovulation by sequential
treatment with the antiprogesterone RU 486 and synthetic progestin. Fertil Steril [Fertile
Sterile] 53: 4747 (1990);

Puri et al., Gonadal and pituilary responses 1o progesterone antagonist
ZK 98 299 during the follicular phase of the menstral cycle in bonnet monkeys. Contraception
39(2): 227-243 (1989);
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Gerade filr Frauen, die sich nicht zu der bislang erforderlichen, regelmiBigen Einnahme von
oralen Kontrazeptiva entschlieBen konnten oder auch aus anderen, z.B. medizinischen
Grinden nicht die Mbglichkeit hatten, diese Form der Fertilititskontrolle zu wiihlen, bietet
sich nunmehr die Alterative, sich fiir die einmalige, bedarfsorientierte Einnahme eines oralen
Kontrazeptivum zu enischeiden, ohne ibren Organismus einer den gesamten
Menstruationszyklus fortdauernden hormaonellen Kontrolle auszusetzen.

Die vorlicgende Erfindung besitzt des weiteren wesentliche Vorteile, die nicht zulet2t in der
niedrigen Dosierung des Wirkstoffes begriindet liegen.

So wird der weibliche Menstruationszyklus in keiner Weise in seiner Zyklizitit becintriichtigt
(wie durch ovulationshemmende Substanzen verursacht) und der Organismus nicht durch
unnbtig hohe Mengen des kompetitiven Progesteronantagonisten belastet,

Der Gebrauch eines solchen Progesteronantagonisten bietet ferner eine sichere )
Empflingnisverhiitung, d.h. dic cinmalige Einnahme eines derartigen Medikamentes verhindert
die Einnistung der Blastozyste.

Die kompetitiven Progesteronantagonisien werden gemiiB vorliegender Erfindung in Mengen
von im allgemeinen einmalig 1 - 400 mg Onaprision oder einer biologischen Aquivalenidosis
eines anderen kompetitiven Progesteronantagonisten verwendel.

Die Behandlung mit dem kompetitiven Progesteronantagonisten wird in der Regel durch die
¢inmalige, bedarfsorientierte, d.h. im allgemeinen pri- oder auch postkoitale Einnahme einer
Tagesdosiseinheit unabhlingig vom Zykluszeitpunkt vorgenommen.

Die prikoitale Einnahme des erfindungsgemiB hergesteliten Medikaments ist bevorzug!.

Der Zeitpunkt der Einnahme kann bis zu 6 Siunden vor oder bis zu 24 Swunden nach dem
Koitus liegen.

Die Einnahme ist dabei zu jedem Zyklus2eitpunkt, an dem eine kontrazeptive MaBnahme
erforderlich, angeraten oder gewiinscht ist, mdglich. -
Als kompetitive Progesteronantagonisten sind erfindungsgemiB alle Verbindungen geeignet,
die eine entsprechend charakteristische Affinitt zum Progesteronrezeptor zeigen und eine
Endometrium-sclektive Wirkung aufweisen. Derantige Progesteronantagonisten zeigen in der
eingesezien Dosierung eine Nidationshemmung ohne cine Hemmung der Ovulation zu
bewirken. So kommen beispielsweise die folgenden Progesieronantagonisten infrage: %
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11p-{4-N,N-(Dimethylamino)phenyl])-17a-hydroxy-178-(3-hydroxypropyl)-13a- a
methyl-4,9(10)-gonadien-3-on (EP-A 0 129 499),
11p-(4-Acetylphenyl)-178-hydroxy-17a-(3-hydroxyprop-1(Z)-enyi)-4,9(10)-estradien-
3-on (EP-A 0 190 759),
11B,19{4-(Cyanpbenyl)-o-pheaylen]-17B-hydroxy-17a-~(3-hydroxyprop-1(Z)-cnyl)-
4-androsten 3-on, v
11B,19-[4-(3-Pyridinyl)-0-phenylen]-17p-hydroxy-17a-(3-hydroxyprop-1(Z)-enyl)- . i
4-androsten 3-on (beide WO-A 93/23020)
17a-Hydroxy-17p-(3-hydroxypropyl)-118-{4-(1-methylethenyl)phenyl]-13a-estra-
4,9-dien-3-on, ) '
11f-{4-(3-Furanyl)phenyl]-17a-hydroxy-178-(3-hydroxypropyl)-13a-estra-
4,9-dien-3-on (beide EP-A 0 349 481),
(Z)-11B-[4~(Dimethylamino)phenyl]-178-hydroxy-17a-(3-hydroxyprop-1-enyl)estr-4-
en-3-on (EP-A 0 404 283),

11f-{4-[{(Acetyloxy)imino)methyl Jphenyl]-178-methoxy-17a-(methoxymethyl)estra-
4,9-dien-3-on (EP-A 0 648 778, EP-A 0 648 779),

11B-[4-[[[[(Ethoxycarbonyl)oxy Jimino}methylJphenyl]-17B-methoxy-17a-
(methoxymethyl)estra-4,9-dien-3-on (EP-A 0 648 778, EP-A 0 648 779).
11p-[4-(Acetyl)phenyl]-19,24-dinor-17.23-epoxy-17a-chola-4,9,20-trien-3-on,
(118,17a)-11-[4-(Acetyl)phenyl]-17,23-epoxy-19,24-dinorchola-4,9,20-trien-3-on.

Die kompetitiven Progesicronantagonisien kbnnen beispiclsweise lokal, mplsch enteral oder
parenteral appliziert werden.

Fiir die bevorzugte orale Applikation kommen insbesondere Tabietten, Dragées, Kapseln,

Pillen, Suspensionen oder Lisungen infrage, die in dblicher Weise mit den in der Galenik
gebriuchlichen Zusitzen und Trigersubstanzen hergestellt werden kOnnen.

Die tinmalig zu verabreicheade orale Dosierungseinheit enthiilt etwa 2 bis 200 mg Onapriston
oder dic biologische Aquivalemdosis (wirkequivalente Menge) eines anderen dissoziierten
kompetitiven Progesticronantagonisten.

Als wirkequivalente Menge gilt die Dosis, die beim Cynomolgus-Affen nach einer einmaligen
Behandhung am Tag 22 des Zykius dic vorzeitige Menstruation induziert, die Ovulation, wenn
vor dem LH-Peak (LH - 2) cinmalig verabreicht, aber nicht hemmt
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@vmung mindestens eines kompetitiven Progesicronantagonisten zur Herstellung cines
Arzneimiuels zur bedarfsorientierien weiblichen Fertilithtskontrolle, welches unabhiingig vom
Zeitpunkt des Menstruationszyklus angewandt werden kann, in einer einmalig zu
verabreichenden Dosiseinheit, deren Dosierung unterhalb der ovulstionsinhibierenden
Daosierung liegt.

(O Verwendung nach Anspruch 1, dadurch gekennzeichnet, daB der kompetitive
Progesteronantagonist aus der Gruppe der folgenden Verbindungen ausgewihit ist:

11p-[4-N,N-(Dimethylamino)phenyl]-17a-hydroxy-178-(3-hydroxypropyl)-13a-
methyl-4,9(10)-gonadien-3-on,
11p-(4-Acetylphenyl)-178-hydroxy-17a-{3-hydroxyprop-1(Z)-enyl)-4,9(10)-cstradien-
3-on,

11$,19-[4(Cyanphenyl)-o-phenylen]-17p-hydroxy-1 7a-(3-hydroxyprop-1(Z)-enyl)-
4-androsien 3-on,
11p,19-{4-(3-Pyridinyl)-o-phenylen]-178-hydroxy-17a-(3-hydroxyprop-1(Z)-enyl)-
4-androsten 3-on.
17a-Hydroxy-178-(3-hydroxypropyi)-11f-{4-(1-methylethenyl)phenyl]-13a-estra-
4,9-dien-3-on,
11§8-[4-(3-Furanyl)phenyl]-17a-hydroxy-17p-(3-hydroxypropyl)-13a-estra-
4,9-dien-3-on, °
(©)-118-[4-(Dimethylamino)phenyl]-178-hydroxy-17c-(3-bydroxyprop-1-enyl)estr-4-
en-3-on (EP-A 0 404 283),
11p-[4-[[(Acetyloxy)imino]methyl]phenyl]-178-methoxy-1 7a-{methoxymethyl)estra-
4,9-dien-3-on (EP-A 0 648 778, EP-A 0 648 779),

11B-[4-[[[[(Bthoxycarbonyl)oxy Jimino)methyl]phenyl]-17f-methoxy-17a-
(methoxymethyl)estra-4,9-dien-3-0n (EP-A 0 648 778, EP-A 0 648 779),
11f-[4-(Acetyl)pheny!]-19,24-dinor-17,23-epoxy-17a-chola-4,9,20-trien-3-0n,
(11§.17a)-11-[4-(Acetyl)phenyl]-17,23-cpoxy-19,24-dinorchola-4,9,20-trien-3-on.
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-.@ Verwendung nach Anspruch 1, dadurch gekennzeichnet, defl der kompetitive
Progesteronaniagonist aus der Gruppe der folgenden Verbindungen ausgewiihlt ist:

178<(3-Acetoxypropyl)-118-{4-N,N{(dimethylamino)pheny!]-17a-hydroxy-13a-
methyl-4,9(10)-gonadien-3-on,
17-(3-Benzoyloxypropyl)-118-{4-N,N-(dimethylamino)phenyl}-17a-hydroxy-13c-
methy!-4,9(10)-gonadien-3-on.

a Verwendung nach Anspruch 1, dadurch gekennzeichnet, da8 der kompetitive
Progestcronantagonist in dem Arzneimittel zur Applikation in lokaler, topischer, enteraler oder
parcatcraler Weise hergerichtet ist.

7
\ S! Verwendung nach Anspruch 1, dadurch gekennzeichnet, daB der kompetitive
teronsntagonist in der einmalig zu verabreichenden Dosiseinheit in einer Menge von 1
bis 400 mg enthalten ist bzw. aus dieser in ciner Menge von 1 bis 400 mg freigesetzt wird.
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A method is provided for the improvement of implantation raeq snd/or pregnancy rates in a female mammal, comprising sdministering
to a female mammal In whom pregnancy is desired an cffective amount of: (a) a nitric oxide synthase substrate, a nitric oxide donor,
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at risk of becoming pregnant sn effective amount of nitric oxide synthase inhibitor in combination with an antiprogestin. Pharmaceutical
compositions are also provided.




WCM

WO 97/41866 PCT/EPYIN2371

IMPROVEMENT OF IMPLANTATION RATES AFTER IN VITRO FERTILIZATION

Background of the invention

This invention relates to a method for the improvement of implantation rates after in
vitro fertiiization (IVF), for the treatment of Infertility and for the treatment and prevention of
early pregnancy loss in women with a nitric oxide synthase substrate (L-arginine), a nitric
oxide donor or both, alone or in combination with progesterone and/or estrogen, This
invention aiso reiates to the novel methods of fertiity control based on inhibition of
encometrial receptivity, prevention of implantation, and menstrual induction with NOS
inhibitors, preferentially INOS inhibitors, m combination with progestsrone antagonists,
andfor progesterone synthase inhibitors.

Human in vitro fertilization is surprisingly unsuccessful. Tha overall birth rate per IVF
treatment cycle is approximately 14% in USA (Medical Research Intemational Society for
Assisted Reproduciive Technoiogy [SART], The American Ferlility Society [1992]. Fertl
Steril 5:15), and 12.5% in UK (The Humean Feriiization and Embryclogy Authority. Annual
Report, London 1982).

Succass is greater when more than one embryo is transferred simuitaneously. However,
simultanecus transfer of multipie embryos increases the incidence of multiple pregnancy
and the possibility of miscamiage and premahsity. The reasons for the low pregnancy ratas
after IVF are stil not completely understood. The quality of both the embryo and the uterine
envircnment affects success. Generally, there is a high rata of spontaneous aarly abortion
in fertiie cycles in women. After natural conception, possibly as many as 50-80% aof very
early pregnancias are jost (Winston ML, Hendysids AH [1983), New chelienges in hurman in
wiro fertiiization. Science 260:932-835). This may ba due to both concaptus abnormalities
and dysynchrony between embryo and endomstrium at the time of embryo transfer.

Most iosses may be dus to abnommaiiies of tha conceptus or the stil inappropriate culture
conditions, since the success of embryo iransfer after IVF decreases as the time after
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It is ancther object of the invention to provide a method for treatment and prevention

of infertility or early pregnancy loss comprising adminisiaring a nitric oxiis substrate end/or
donor in early pregnant mammais.

it is a further object of the invention to provide a meathod for improvement of
Impiantation and treatment and prevention of infertility or sarly pregnancy loas comprising
administering a nitric oxide substrate and/or donor in which progestsrone or a progestagenic
agent in combination with a nitric oxide substrate and/or donor Is usad.

It s another object of this invention to provoda a method in which a progestational
agent and an estrogenic agent are administered in combination with a nitric oxide substrate
and/or nitric oxide donor for the for improvement of implantation and treatment and
prevention of infertility or early pregnancy loss famala mammais.

It is another objact of this invention to provide a method for fartility control comprising
administering antiprogestin (e.g. mifepristone, ORG 31710, ORG 33 628, J867, CDB 2914,
ZK 137316) and/or progesterone synthase inhibitor (e.g. epostane, triostane) in
combination with an nitric oxida aynthase inhibitor.

It is another object of this invention to provide a method for fertility control comprising
administering an antiprogestin and/or a progestarone synthase inhibitor in combination with
an nitric oxide synthase inhibitor for once-a-month contraception.

it Is another object of this invention 1o provide a method for fartility control comprising %
administering an antiprogestin in combination with an nitric oxide synthase inhibitor for
tormination of sarly pregnancy.

A further object is the provision of pharmaceautical compositions useful in practicing

the mathods of this invention. Upon further study of the specification and sppended ciaims,
further objects and advantages of this invention will become apparent to those skilled in the

) /
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Summary of the invention

in a method aspect, this invention relates to a method of improving Impiantation rates
after IVF or treating of early pregnancy loss which comprises administering to an individual
manifesiing the symptoms thereof one or both of a nitric oxide substrate and a nitric oxide
donor, &lona or in combination with progesterone alone or In further combination of an
estrogen in amounts effective to ameliorate the symptoms thersof, tha amount of the nitric
oxile synthase subsirste and nitric oxide donor or both being effective to increase
implentation and birth rates by raising the blood level of circulating L-arginine in a female to
whom the composition is administered to at least 10 to 500 umole above the nommally 50-
1000 pmole circulating levels or raise nitric oxide donor levels to about 10 nM to 100 pM
(micromolar), the smount of the progestational agent administered being biceguivalent to
10-300 mg of injected progesierone, and the amount of the estrogen being bioaquivalent to
appraximately 2 mg per day of estradiol (Progynova R, Schering).

in & mathod aspsct, this invention relates o a method of fertiity control which
comprises administaring to a femaie mammal a nitric oxide inhibitor and an antiprogestin,
aione or in combination with a progesterone synihase Inhibltor. In one embodiament, this
fertility control ks effected prior to impiantation. A nitric oxide inhibitor, preferentially an INOS
inhibitor, can be used in combination with an antiprogestin for the inhibition of implantation x\
. after administration during the periovulatory period (LH peek +/- 4 days), as emargency
contraception (i.e. within 72 hours of an unprotected intercourse), for the inhibition of
sndometrial receptivity using continous dalfly treaiment, for the inhibition of endometrial
receptivity using once-a-week treatment, for manstrual induction (i.e. within the first wesk of
amenorthea of the fertile cycle), or regularly for menstrual induction every 28 +/- 3 days.

In a product aspect, this invention relates to a pharmaceutical composition comprising
st least one of a nitric oxide synthase substrate (L-erginine) and a nitric cxide donor (e.g.
sodium nitroprusside or glycaryl trinitrate), alone or in further combination with one or mome
of a progesterone/progestin  and/or estradicl/estrogen with the amount of the nitric oxide
synthase substrats, a nitric oxide donor or both per unit dosage baing aquivaient to either
raise the blood level of circulating L-arginine to least 10 to 500 uM above the normally 50 to
1000 uM circulating or raise nitric cxide donor levels to about 10 nM to 100 UM, the amount
of the astrogen being biosquivalent to about 2 mg of astradiol (s.g. Progynova R, Schering)
with the amount of the progesterone bioequivalent to 5 to 300 mg of injected pragestercne.
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in a product aspect, this invention relates to a pharmacsutical composition comprising
at least one of a nitric oxide synthase Inhiblior, preferentially an iINOS inhibitor (e.g. L-
NMMA, L-NIO, L-NIL, aminoguanidine, AMT, 4-methyl-2-aminopiridme, 8,4-dimethyl-2-
aminopiridine, or 2-aminopiridine) in an effective dose in combination with an antiprogestin
alone orfand in further combination with a progesterone synthase inhibitor.

Detailed Disclopure

The methods of this invention improve the implantation and birth rates after IVF and
traat early pregnancy loss in pregnant female, who is manifesting the symptoms thereof.

Bacause the low implantation and birth rates and early pregnancy loss are produced
by or aggravated by inadequate uterine blood supply to the conceptus due to insufficient or
subnormal nitric oxide synthesis, both nitric axide synthase substrates, e.g., L-arginine and
nitric oxide donors, e.g., sodium nifroprusside, nitroglycerin, glyceryl trinitrate, SIN-1,
isosorbid mononitrate isosorbid dinitrate and diethylanetriamine/NO (DETA/NO), ars useful

for amaliorating tha symptoms thereof and, in one respect of this method of this invention, a
combination of both are empiloyed.

An additive effect is achieved when a progesiagenic and/or and estrogenic agent is
administered concurrantly with a nitric oxide substrate and/or nitric oxide donor. In the case
of a famale mammai, a progestagenic agent can be administered concurrently with or in keu
of an estrogen.

Thus, the method aspect of this invention and the pharmacsutical composition aspect
of this invention employs sither or both of a nitric oxide substrate and a nitric oxide donor ’
and, optionally one or more of an estrogen (e.g., Progynova R, Schering) or a progestin #
(e.0. progesterone or hydroxyprogesterone caproate [Proluton® Depot), etc.).

in the method aspect of this invention regarding the fertiiity control, a synergistic or
additive effect is achieved when a progesterona receptor antagonist (antiprogestin) and/or a
progestierona synthese inhibitor is administered concurrently with a nitric oxide synthase
inhibltor, preferentially an INOS inhibitor.
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The pharmaceutical preparations can be steriiized and If desired mixed with audiary
agents, e.g., lubricants, preservatives, stabitzers, wetling agents, emuisifiers, salts for
influencing csmotic pressure, buffers, coloring, flavoring and/or aromatic substances and
the lixe which do not deleteriously react with the active compounda.

For parental application, particularly sultable are solutions, preferably oily or aqueous
solutions, as well as suspensions, emulsions, or implants, Including suppositories, %-
transdermal patches, and vaginal gels, creams and foams. Ampoules are convenient unit
dosages.

in a preferred aspect, the composition of this invention is adapted for ingestion,

For entersl spplication, purticulary sultable sre unit dosage forms, e.g., m,"’j
dragees or capsules having laic and/or or carbohydrate carrier or binder or the tike, the
camier preferably being lactose and/or com sterch and/or polato starch; particulate solids,
e.g., grenules; and fiquids and semi-iquids, e.g., syrups and alixirs or the like, wherein a
sweeisned vshicle is employed. Sustained release compositions can be formuinted
including those wherein the active compound is protected with differentially degradable
coatings, e.g., by microencapsulation, rmultiple coatings, ete. / f

Sultable for oral administration are, inter alia, tablets, dragees, capsules, pills,
granulas, suspansions and solutions. Each unit dose, e.g., aach table spoon of liquid or
each tablet, or dragee contsins, for exampia, 5 - 5000 mg of each active agent.

Suttable for transdermal application are inter alia transdermal patches and geis.

Solutions for perenteral administration contain, for exampie, 0.01 - 1% of aach active
agent in an aqueous or alcoholic solution. '

The nitric axide substrate and/or donor can be administered as an admixiture with an
estrogen and/or progsstational agent and any other optional active agent or as a separsie
unit dosage form, elther simuitaneously therewith or at diffarent times during the day from
each other.

The combination of active agents Is preferably administered at iaast once daily (unjess
administered in 8 dosage form which delivers the active agants continuously) and more \{=
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preferably several imes daily, e.g., in 2 to 6 divided doses. The typical dose |s about 0.5 to W
1000 mg of each active agent, aithough some less active agents, e.g., L-arginine, require
much higher oral dosages, 8.g., 500 to 10,000 mg, and others, e.g., sodium nitroprusside,
require lower doses, ©.g., 500 -2,000 pug/kg/dey. Doses for nitroglycerine typically are omlly
2.6 mg 2 x dally; sublingually, 0.8 mg 1-4 x dally; and transdermally, 0.2 - 0.5 mg/r. The
praferred administration form is a transdermal spplication. Since the LD50 dosages of most
of thase active agants is known in the prior art, a lower dosage regimen can be initiated and
the dosage increased until a positive effect Is achieved or a higher dosage regimen can
iniially be employed, e.g., in a crisis situation, and the dosages reguiated downward as
relef from the symptoms is achleved. Combinations of agents can be employed either
continuously or sequentially. )

In humans, both L-arginine and progesterone (or blosquivalent of another progestin)
should be given in a ratio which produces biood plasma levels of 50 - 5000 umolar L-
arginine, 10 - 100 nmolar estradiot and 100 to 1000 nmolar of progesterons .

The nitric oxide synthase inhibitor, preferentiaily INOS Inhibitor, can be administered
es an admixiture with an antiprogastin arxi/or progesterone synthase inhibitor (e.g.
spostane, triiostans) and any other optional active agent or as a separate unit dosage form,
eithar simuitaneously therewith or at different times during the day from each other.

Brief Description of the Drawings

Various other objects, features and attendant advantages of the present invention will
be more fully appreciated as the same becomes better understood when considered in
conjunction with the accompanying drawings, in which like reference characters designate
the same or similar parts throughout the several views, and wherein:

Figure 1: Figure 1 shows ihe sffects of L-NAME {NOS inhibitor) on implantation in rats.
Tha animals were treated with 25 and 50 mg/animaliday L-NAME
administered via continuous s.c. infusion from day 1 post coitum (p.c.) unt
day 7 p.c The autopsy was parformed on day 12 p.c.



8t

WO 97/41866 PCT/EPSTALIT

250-1000 mg/week L.m.) and estradiol valeraie 0.5 - 4 mg/day for the first 2-6
weeks of pregnancy or longaer.

Example 8. Postcoltal contraception with a nitric oxide synthase inhibitor in combination
with an antiprogesfin. Administer 0.5-400 mg antiprogestin/day (e.g.
mifepristone) in combination with a nitic oxide synthase inhibitor,
preferentially iNOS Inhibitor, at an effective dosa within 72 hours after the
intercourse

Example 9: Endometrial contracaption with a nitric oxide synthase inhibitor in combination
with an antiprogestin using dafly administration. Administer an antiprogestin
at a dally dose which doas not inhibit ovulation (e.g. 0.1 -1 mg/day
mifepristone) in combination with a nitric oxide synthase inhibitor,
preferentially INOS inhibitor at an effective dose.

Exampie 10: Endometrial contraception with a nitric oxide synthase inhibitor in combination
with an antiprogestin using once-a-week administration. Administer once-a-
week an antiprogestin at a dose which does not inhibit ovulation {(e.g. 5-20 r\

mg/week mifepristone) in combination with a nitric oxide synthase inhibitor,
preferentially INOS inhibitor at an effective dose.

Example 11: Menstrual induction with a nitric oxide synthase inhibitor in combination with
an antiprogestin. Administer 0.5-400 mg/day antiprogestin (e.g. mifepristone)
in combination with a nitric oxide synthase inhiblior, preferentially INOS »

inhibitor, at an effactive dosa on day 28 +/3 days of the menstrual cycle.

Example 12: Menstrual induction with a nitric oxide synthase Inhibitor in combination with a
progesterone synthase inhibitor. Administer 1-800 mg/day progesterone
synthase inhibitor (e.g. epostane) in combination with an nitric cxide synthase
inhibitor, preferentially INOS inhibitor, at an effective dose on day 28 +/3 days
of the menstrual cycle. e

Example 13: Menstrual induction with a nitric cxide synthase inhibitor in combination with
an antiprogestin and in a further combination with a progesterone synthase
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10. The method of claim 8, wherein the progestin Is progesterone or
hydroxyprogesterone caproate

11. The method of claim 9, wherein the estrogen is estradiol valerste

)

The method of fertlity control with a nitric oxide synthase inhibitor in
combination with an antipropastin

g

13. The method of ciaim 12, wherein the antiprogestin !s mifepristone, ORG
31710, ORG 33 628, J887, CDB 2914, or ZK 137316 &

14.  The method of claim 12, wherein the treatment is performed postcoitally

15. A pharmscautical composition’ comprising an admixture of (a) a nilric axide
synthesis subsirate, (b) a nitric oxide donor or both, and optionally, aiso at
least one of (c) a progestin, (d) and an estrogen in amounts effective to
increase the pregnancy retes or ameliorate the symptoms of threatening
abostion in a pregnant or infertile famaie mammal when administered thereto
in an amount effactive of estrogen equivatent to 1 - 2 mg of estradio! and an
amount of the progestin bicequivaient to 50 - 300 mg of injected
progesterone and an amount of the nitric oxide synthase substrate, nitric
oxide donor or both effective to raise the blood level of circulating L-arginine
to at least about 50 - 5000 pymolar above the normally 50 - 1000 ymolar
circulating lavels or raise the nitric oxide donor levels to about 10nM to 100
pmolar.

18. The composition according to claim 15, whersin (a) is a nitric oxide synthesis
subsirate.

17. The composition acconding to claim 18, whaerein the nitric oxids synthesis
substrate (b) is L-arginine.

18.  The composition according to clalm 14, whaerein (b) is a nitric oxide donor.
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27. A method of caim 25, wherein the nitric oxide synthese substrate Is L-
anginine.

28. A method of claim 25, wherein the mammal is a pregnant human female and
a nitric oxide donor s administered thereto.

28. A method of claim 28, wherein the nitric axide donor is sodium nitroprusside,

nitroglycerin, glycaryitrinitrate, SIN-1, isosorbld mononitrate or isosorbid
dinlirate.

30. A method of claim 28, wherein the nitric exide donor is administered orafly.

31. A method of claim 28, wherein the nitric oxide donor is administered
transdermally.

32. A method of claim 25, wherein the mammal is a pragnant human female and
a nitric oxide substrate or donor is administered thereto in combination with a
progastin.

33. A method of ciaim 25, wherein the mammal is a pregnant human female and
a niric oxide substrate or donor is administerad thereto in combination with a
progestin and an estrogen.

34. A method of ciaim 32, wherein the progestin is progeshmne or hydroxy-
progesterone caproate.

A method of claim 33, wherein the estrogen is estradiot valerate.

36. A method of fertility control for a famale mammal, comprising administering to
a female mammal in whom pregnancy Is not desired and a risk for bacoming
pregnant an effective amount of nitric oxide synthase inhibitor in combination
with an antiprogestin.

37. A mathod of claim 38, whersin the antiprogestin is mifepristons, ORG 31 10,
ORG 33 828, J887, CDB 2914, or ZK 137316.
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38. A method of claim 36, wherein the method is performed postcoltally. ’

35. A method of claim 25, wherein the mammal is a human fsmale and the
amount of tha nitric oxide synthasa subsirate, nitic oxide donor or both
administered Is effective to raise the biood lavel of circulating L-arginine in
said femals to at least about 50 - 5000 ymole circulating levels.

4D. A method of claim 25, whersin the mammal is 2 human female and the
amount of tha nitric oxide synthase subsirate, nitric oxide donor or both
administerad is sffective to raise the nitric oxide donor level to about 1 - 1000
nmolar.

41. A method of claim 25, wherein the mammal is a human female and the
amount of progestin administerad is bioequivalent to 50 - 300 mg of injectsd
progesterone, and the amount of estrogen administered, i aeny, ia
bicequivalent to 1 - 2 mg of estradiol.

42. A phammacsufical composition comprising an admixture of effective amounts
of

a) & nitric oxide synthesis subatrate, a nitric cxdde donor or both; and
b) a progestin, and optionally,
c) anastrogen,

in amounts effective to incremse tha pregnancy rates or ameliorata the
symptoms of impending aboriion in pregnant female mammal or a female
mammal with impaired feriility, wherein the amount of nitric cdde synthase
substrate, nitric oxide donor or both administered is effective to raise the
blood lee! of circulating |.-arginine in said female to whom the composition Is
administered to at least about 50 - 5000 umolar sbove the normally 50 - 1000
{mole circulating lavels and/or is effactive to raise the nitric oxide donor level
to about 1 - 1000 nmolar: tha amount of progestin administered Is
blosquivalent to 50 - 300 mg of injectad progesterone; and the amount of
astrogen administered, ¥ any, is bicegiuvalent to 1 - 2 mg of estradiol.

43. A composition of claim 42, wherein (a) Is a nitric oxide synthase substrate.
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44, A composition of claim 43, wherein the nitric oxide synthesis substrate s L-
arginine.

45. A compasition of claim 42, wherein (a) Is a niiric oxdde donor.

48. A composition of claim 45, wherein the nitric oxide donor is sodium

nitroprusside, nitrogiycerin, giyceryitrinitride, SIN-1, isosarbki mononitrate or
Isosorbid dinltrate.

47. A composiion of clam 42, wherein (b) s progestsrone or
hydvoxyprogesterona caproate.

48. A compasition of claim 42, wharein (c) is is estradiol valerate,

48, A method of claim 25, whersin components (a) and (b) are administered
sequentially.

80. A method of claim 25, wherein components (a) and (b) are administered
simuitanaoualy,
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2
While different progestogen-only regimens have been described, they are atill
Vessey et al "Progestogen-only oral contraception. Findings in a large prospective
study with special reference to effectiveness®, Brit, ]. Family Planning, 292: 526-30
(1986). It has been suggested to increase the daily dosage of progestogen in order to
induce complete ovulstion inhibition, however such an increase in dosage also
increases the frequency of intermeastrual bleeding (i.c. “spotting"), which is clearly not
desired. E, Diczfalusy et al, Erogestogens in Therapy, p. 150 (Raven Press, NY 1983).
Moreover, a high prevalence of functional ovarian cysts have been reported with
progestogen only contraceptive regimens, which resolve after discontimuation of the
WWFMK'MWMH in: Filshie et al
Practice, pp. 94-108 (1989), and Howie, suprs.

Anudmmfornmgeﬂomnlywﬂmwrmwhdnmm
inhibits ovulation, while still not increasing the frequency of intermenstrual bleeding, or
leading to persistent finctional ovarian cysts. The solution to this need by adding
intermittently an anti-progestogen needs further elaboration.

1

Surprisingly it has now been found that apart from administering an anti-progestagen
at the beginning of & cycle, by selecting one or more additional days during the cycle,
preferably one day in the middle of the cycle, on which the anti-progestogen is
sadministered, whereas over the rest of an entirc menstrual cycle (e.g. 28 dayn)
desogestrel or 3-kotodesogestrel iy administered as the progestogen at cestain specified
dosages, complete ovulation inhibition is achieved, whils retaining good cycle control
and almont completely decreasing the amount of spotting.

daily oral dosage units, each unit containing a progestogen, and two or more units
comprising an anti-progestogen, one of which is administered at the end and the others
orderly divided through the cycle (if one: in the middle of the cycle).

The invention aiso includes a drug delivery system for HRT (hormone replacement
therapy) containing daily oral dosage units, each unit comprising a progestogen with or
without an estrogen or an estrogen only, and two or more dosage units comprising an
anti-progestogen, one of which is preferably administered at the beginning and the
others orderly divided through the cycle (if one: in the middle of the cycle).

—p—
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In general terms the invention rélates to a contraceptive and/or HRT (hormone
replacement therapy) kit comprising sequential daily dosage units for oral
administration each comprising as the sole contraceptively effective ingredient a
progestogen, or as effective ingredient for HRT a progestogen with or without an
estrogen or an estrogen alone, and further two or more umits comprising an anti-
progestogen.

If desired the kits may contain placebo pills to bridge two periods of administration of
active ingredients. This is usual for contraceptive regimens containing less than 28 w
dosage units, in order to obtain a kit still having 28 pills (the usual cycle).

The invention also includes a’pharmaceutical product (i.e. the dosage units or the
package containing the dosage units), a method of using the product, and a process of
manufacturing the pharmaceutical product.

The invention also includes a method of providing contraception and/or HRT for a
pre-, peri-, or post-menopausa! woman involving administering to the woman the
above-mentioned regimens.

Progestogens for use with the invention are 3-keto-desogestrel (etonogestrel),
desogestrel, gestodene, levonorgestel, norgestrel and other progestogens commonly
used for contraception and HRT. Desogestrel has the chemical name 13-ethyl-11-
methylene-18,19-di-nor-17a-pregn-4-en-20-yn-17-0l, and is the prefesred
progestogen. Desogestrel is believed to be metabolized in the body into 3-ketodeso-
gestrel. Preferred the dosage units contain 75 pug of desogestrel or 3-ketodesogestrel,
or amount of other progestogens having the equivalent effect as 75 ug of desogestrel.
Based on practicaly applied doses, levonorgestrel, desogestrel, and 3-keto-desogestrel
are relatively equipotent in progestogenic activity. Gestodene is approximately 1.5
times as potent as these compounds. Norgestrel is about one-half as potent as
levonorgestrel,

The anti-progestogen can be an inhibitor of progesterone synthesis, such as epostane,
azastene or trilostane (Creange, Contraception 24, 289, 1981; Drugs of the Future 7,
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661, 1982, van der Spuy et al., Contraception 35, 111, 1987; US patent 3296255) or a
progesterone receptor antagonist, or any such pharmaceutically suitable agent that
counteructsthenormalbmlogmllcuvuyofpmgenume, such as antibodies or
ligands bindable to progestogens or to the progesterone receptor.

0

A suitable snti-progestogen is a progesterone receptor antagonist. For example
RU486, Onapristone, Org 31710 [(6c.,11B,17B)-11-(4-dimethylaminophenyl)-6-
methyl-4’,5’-dihydrospiro[estra-4.9-diene-17,2'-(3'H)-furan]-3-one}, and Org 33628
[11B,17a)-1 1-(4-acetyiphenyl)-17,23-epoxy-19,24-dinorchola~4,9,20-trien-3-one] are
particularly suitable in the practice of the present invention.

Suitable amounts of anti-progestogen are for example 0.1 to 300 mg, and preferably
0.5 to 150 mg of Org 31710 or such amounts of other anti-progestogens which have
oquivalent activity. The anti-progestogen is administered at the beginning of the cycle,
preferably on day 1, and in the middle of the cycle, preferably day 14. More generally,
the first of the anti-progestogen dosage units may be administered between days | and
3 (the beginning of the cycle), and the second between days 12 and 16 (the middle of
the cycle). In the case of more than onec additional day of anti-progestagen
sdministration, these additional days may be, e.g, in the middle of the remaining
phases, i.c. anti-progestagen then is administered once a week. Maximally, the anti-
progestagen can be administered every 4 days, i.e. for a cyclus of 28 days the mimber
of dosage units comprising anti-progestagen is two to seven Every 5-7 days is
preferred, but it is most preferred that anti-progestagen be administered only one time
additionally, i.e. in total twice & month. Particularly in the embodiments in which anti-
progestagen it sdministered more than ono time additionally, it is preferred to
sdminister it simultaneously with progestagen, i.e. the anti-progestagen does not
substitute the progestagen but comes in addition. It is important that the anti-
progestagen is administered only one day at a row. For HRT regimens it is desired for
the anti-progestogen to be dosed in as low an amount as is capable of inhibiting
bleeding, without inducing menses.

In the method of this invention the contraceptive and/or HRT kit consists of four
phsu.inwhichtheﬁ:ﬂphmisninghdougamﬁtcompﬁﬁngmmﬁ-pmgeﬂogq
and optionally a progestogen, the second phase containing progestogen, estrogen or a

v
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mixture thereof, the third phase comprising an anti-progestogen and optionally a

progestogen, and the fourth phase contaiming progestogen, estrogen or a mixture
thereof.

Preferably the dosage of the sati-progestogen in the third and optional further phases is
lower than the dosage of the anti-progestogen in the first phase. More preferably the
first phase consists of 10 to 150 mg of Org 31710, and most preferably 25 mg of Org
31710, and the third phase (and any optional subsequent phase) consists of 0.5 to 25
mg, more preferably of 2.5 to 12.5 mg, and even more preferably of 5§ mg of Org
31710. In the case of & more than four-phase regimen involving more than two times
administration of anti-progestagen, the first phase dosage will generally be the same as
sbove, but it is possible to further decrease the dosage in the subsequent phases.

For HRT regimens dosage units comprising the anti-progestogen units as above and
units comprising an estrogen, progestogen Or mixtures thereof are eavisaged.
Estrogens which can be used include 178-estradiol and ethinyl estradiol. Mestranol
(17-a-ethinyl estradiol 3-methylether) and conjugated estrogens are also useful
estrogens. Suitable amounts of ethinyl estradiol per dosage unit are between 0.005 and
0.1 mg. Of course amounts having equivalent activity of other estrogens can also be
used. As an approximation, 1 mg of 17B-estradiol is equivalent in estrogenic activity to
0.015 mg of ethinyl estradiol and 0.030 mg of mestrancl.

The progestogen and anti-progestogen are incorporated into dosage umits for oral
administration. The term “dosage unit" generally refers to physically discrete units
suitable as unitary dosages for humans, each containing a predetermined quantity of
active material calculated to produce the desired effect, for instance tablets, pills,
powders, suppositories, capsules and the fike. —_
Methods and compositions for making such dosage units are well-known to those
skilled in the art. For example, conventional techniques for making tablets and pills,
containing active ingredients, are deacribed in the standard reference, Gennaro et al,
Remington's Pharmaceutical Sciences, (18th ed., Mack Publishing Company, 1990, see
especially Part 8: Pharmaceutical Preparations and Their Manufacture).

]
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For making dosage units, ¢.g. tablets, the use of conventional additives, e.g. fillers,
colorants, polymeric binders and the like is contemplated. In goneral any
pharmaceutically acceptable additive which does not interfere with the function of the
active compounds can be used in the one or more of the compositions.

starch, cellulose derivatives and the like used in suitable amounts. Lactose is a
preferred camrier. Mixtures of carriers can also be used.

A process of manufacturing the kit of the invention comprises mixing predetermined
quantitics of progestogen (for instance desogestrel, 3-ketodesogestrel, or mixtures
therecf) or anti-progestogen (for instance Org 31710) with predstermined quantities of
progestogen.

For HRT regimens unit dosages maxy be obtained by mixing predetermined quantities
of progestogen and estrogen.

Preferred kits contain a total of 20 to 32 of said duily sequential dosage units.

a tablet, filling a capsule with a dried mixture, or filling a capsule with a wet mixture.
A preferred process of mamufacturing the pharmaceutical product according to the
invention involves incorporating the desired dosages of conotraceptive steroid (for
example desogestrel, 3-ketodesogestrel, or mixtures thereof) into tablets by techniques
will contain between 7 and 180, preferably 28, dosage units.

While the description hereinbefore refers to daily dosage units making up the
anticonceptive or HRT kit, the method of treatment according to the invention extends
to any other suitable form of administration Therefore, the invention relates to
pharmaceutical preparations capable of releasing progestagen and anti-progestagen,
optionally simultaneously, in accordance with the regimen described above. Thus the
administration in four or more phases of anti-progestagen and progestagen can be
effectuated not only through tablets, but also by means of an implant system, a vaginal
ring, injectable systems, transdermal systems, or by any combination thereof
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(particularly: the progestagen administered as a tablet, the anti-progestagen in the form 1
of a non-oral system such as an implant).

The invention is further explained by the following illustrative examples.

Example I

Composition (per tablet): ] .

Tablet I

Compound Amount (mg/tablet)
desogestrel 0.075

com starch 6.500

povidone 1.950

stearic acid 0.650

colloidal silicone dioxide 0.650
dl-a-tocopherol 0.080

lactose qesd 65.000

Compound Amount {mg/tablet)
hydroxypropyimethylcailulose 0.75
polyethylene glycol 400 0.15

titanium dioxide 0.1125

talc 0.1875
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Tablet 0
Compound Amount (mg/tablet)
Org 31710 25
com starch 6.500
povidone 1.950
stearic acid 0.650
colloidal silicone dioxide 0.650
dl-o-tocopherol 0.080
lactose qsad  65.000
The same coating layer as for tablet I was used.
Tablet I
Compound Amount (mg/tablet)
Org 31710 5
com starch 6.500
povidane 1.950
stearic acid 0.650
colloidal silicone dioxide 0.650
dl-a~tacopherol 0.080
lactose qsad  65.000
The same coating layer as for tablet I was used.
The tablets were packed in push-through packs as follows:
1 Tablet I
13 Tablets I
1 Tablet IIT
13 Tablets I
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The push through packs are placed in folding cartons, which are additionaily sealed in
aluminum sachets,

Example [T

The tablets of Exampie 1, along with similar tabiets containing 0.030 and 0.050 mg of
desogestre] were tested in healthy female voluateers in a non-public, double-blind

mndomized study. Ovulation was completely inhibited with the tablets of Example L 7&
Furthermore, the use of the tablets of Example I also had a low percentage of bieeding S

and spotting days in comparison to conventional regimens of desogestrel.

—
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Claims

@AmmﬁwnnﬁorIRT(homrephmmthnpy)kiteompﬁm
sequential daily dosage units each containing as the sole contraceptively effective
5 ingredient a progestogen, or as effective ingredient for HRT a progestogen with or ‘5
without an estrogen or an estrogen oaly, and further two dosage units comprising
an anti-progestogen.

2. The contraceptive and/or HRT kit of claim 1 wherein said kit contains a total of 20
10 to 32 dosage units.

contraceptive and/or HRT kit of claim 1 or 2 consisting of four phases, in
which the first phase is a single dosage umit containing an anti-progestogen and
optionally a progestogen, the second phase containing progestogen, estrogen or a &
15 mixture thereof, the third phase containing an anti-progestogen and optionally a
progestogen, and the fourth phase containing progestogen, estrogen or a mixture
thereof.

4. The contraceptive and/or HRT kit of claim 1 consisting of four phases, in which
20 the first phase is a single dosage unit containing an anti-progestogen and optionally
a progestogen, the second phase coasists of 9-15 dosage umits contaiming
progestogen, estrogen or a mixture thereof, the third phase is a single dosage unit
containing an anti-progestogen and optionally a progestogen, and the fourth phase
consists of 9-15 dosage units containing progestogen, estrogen or a mixture

25 thereof.

5. A contraceptive and/or HRT kit 1 consisting of four to eight phases in which the
odd-numbered phases all comprise a single dosage unit contsining an anti-
progestogen and optionally a progesiogen and the even-numbered phases all

30 consist of 8-15 dosage units containing progestogen, estrogen or a mixiure thereof.
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6. The contraceptive and/or HRT kit of claim 3, 4 or S, further comprising placebo
dosage units.

7. The contraceptive and/or HRT kit of any one of claims 3 10 6, wherein the dosage
of the anti-progestogen in the third phase and, if present, subsequent phases, is
lower than the dosage of the anti-progestogen in the first phase.

8. The contraceptive and/or HRT kit of any one of claims 1-7, wherein the
progestogen is desogestrel present in a quantity of 75 ug per dosage unit and the
antiprogestogen is Org 31710 present in a quantity of 25 mg in the first phase and
in & quantity of 2.5 to 12.5 mg in the third and subsequent phases.

9. The use of daily dosage units consisting essentially a progestogen, and of an anti-

progestogen, in the preparation of & drug delivery system, said drug delivery
system characterized by consisting of daily dosage units containing only a
progestogenic compound as therapeutically effective ingredient and two to seven
dosage units comprising anti-progestogen, one of which is administered at the
beginning, and the other or others divided regularly throughout the cycle.

10. The use of oral daily dosage units consisting essentially of an estrogen and a
progestogen, and of an anti-progestogen, in the preparation of a drug delivery
system, said drug delivery system characterized by consisting of daily dosage units
containing progestogen and/or estrogen as therapeutically effective ingrediont and
two to seven dosage units comprising an anti-progestogen, one of which is
administered at the beginning and the other or others divided regularly throughout
the cycle.

"
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MIXED ANTAGONISTS OF THE PROGESTERONE RECEPTOR AND ASSAYS THEREFOR

FIELD OF THE INVENTION

This invention relates to agonists and antagonists
for progesterone receptors and assays for screening for 1(

agonists and antagonists active at progesterone receptors.

The steroid hormone progesterone is involved in the
regulation of growth and development of mammary gland and
uterus. Synthetic progestine and antiprogestins have been
used or are in human clinical trials in treatment of
endometrial and breast cancer, as combination oral
contraceptive agents, and as adjuncts to estrogen in hormonal
replacement therapy.

Produced in the ovaries, and passed into the bl d
stream, progesterone manifests biological activity primarily
in those cells which express intracellular progesterone
receptors (PRs). Upon binding to their hormonal ligands, the
activated progesterone receptors bind with high affinity to
specific DNA binding sites and activate transcription of the
cis-linked genes. PR is a member of the steroid hormone
receptor superfamily.

A typical steroid hormone receptor can be divided
into six domains, A, B, C, D, E and F as indicated in Figure
7. The function of each domain is indicated by solid lines.
The N-terminal A/B domain contains a transactivation function.
The C region is responsible for DRA binding and receptor
dimerization. The D fegion is a hinge region which allows the
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“novel” is meant that the mixed agonist compound or
composition-is not known or used before this invention.

In a preferred embodiment, the mixed agonist is of
the formula:

where the r groups are independently:
' r* is H, CF,, CH,

xr? is H, CF,, CH,

r! is r’C=0, Ox*

r is H, F, €1, Br, I, NO,, COH, CO,x*, CHO, CN, CF;, —\)
CH?OH' optionally substituted Cl1-Cé alkyl or perfluorocalkyl,
optionally substituted allyl, arylmethyl, aryl, heteroaryl,
alkynyl or alkenyl T

r® is H, F, Cl, Br, I, NO,, COH, CO,x*, CHO, CN, CF;,
CH,OH, optionally substituted C1-Cé alkyl or perfluoroalkyl, ...J
optionally substituted allyl, arylmethyl, aryl, heteroaryl,

heterocarylmethyl, alkynyl or alkenyl

r* is optionally substituted C1-Cl12 alkyl or
perfluorocalkyl, optionally substituted allyl, arylmethyl,
aryl, hetercaryl, heteroarylmethyl, alkynyl or alkenyl,
including but not limited to 4-acetylphenyl, 4-methoxyphenyl,
4-fluorophenyl, 4-cyanophenyl
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said host, endometrial cancer, breast cancer, fibroids, and
brain meningiomas. The composition of this invention may ala:j
be used as contraceptive to prevent unwanted pregﬁEE;;T

By “pharmaceutically effective ;;6ﬁ££: is meant an
amount of a pharmaceutical compound or composition having a
therapeutically relevant effect on a progesterone related
disease or pathological condition. A therapeutically relevant
effect relieves to some extent one or more symptoms of
endometriosis, uterine proliferation caused by administration
of estrogen to said host, endometrial cancer, breast cancer,
fibroids, and brain meningiomas, or other disorders in a
patient or returns to normal either partially or completely
one or more physioclogical or biochemical parameters associated
with or causative of the diseases or pathological conditions.

Other features and advantages of the invention will
be apparent from the following description of the preferred
embodiments thereof, and from the claims.

Figures 1A and 1B are graphs showing normalized B-
Gal activity in Saccharomyces cerevisiae transformed with an
expression vector enceding either PR-WT(YEphPR) (Fig. 1A) or
PR-UP-1(YEphPR-UP-1) (Fig. 1B) and a vector containing
PRE-CYCl-B-galactosidase reporter gene.

Transformed yeast cells were grown to exponential
growth phase, whereupon ligands were added as indicated.
Following a 4 hr incubation, the cells were harvested and
ligand induced transcriptional activity was measured. The

data presented are from a representative experiment which has



10

15

20

25

v

WO 5305679 PCTNUBYTIIITS4

20

phosphatase activities in this cell line following
administration of the test compound alone or in the presence
f progesterone.
RTI 2207-226, which iﬁ predicted from the yeast data
to be an agonist, induces alkaline phosphatase activity in a
manner similar to progestercne (Figure 2A) and does not
antagonize progesterone induced transcriptional activity
(Figure 2B)}.
RTI 3021-023, which is predicted from the yeast data
to be an antagonist, functions as an antagonist as shown by
ite ability to inhibit progesterone induced alkaline
phosphatase activity (Figure 2B). )
RTI 3021-020, which is predicted from the yeast data‘-z
t belong to a third class of PR-ligand, functions as a
partial agonist (Figure 2A) and antagonizes the alkaline 1P
phosphatase activity induced by progesterone to a level
equivalent to the maximal agonist activity of RTI 3021-020 by
itself (FPigure 2B). <~J
These results confirm that PR-ligands can be

peparated into at least three distinct classes and support the
hypothesis that the biological activity of a compound can be
predicted based upon its ability to interact with specific
reglons within the LBD of PR.

Example 3: Mixed agonist induces a unigue
conforsation change with PR.
Applicant turned next to address possible
mechanism(s) responsible for the mixed agonist activity
RTI 3021-020. One explanation was that RTI 3021-020 may
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Usas of Nixed Agonists

The sterold hormone progesterone is a key modulator of
the cellular proceases required for the development and
maintenance of reproductive function. Produced primarily by
ovarian granulosa cells, it mediates its biological activity
throughout the body by interacting with spécific high affinity
nuclear receptors located within target cell nuclei. Actions
outside of the reproductive system have been implied by the
localization of specific receptors for progesterone in *n n
endocrine” targets such as bone. These progesterone receptors
are latent transcription factors which upon binding
progesterone are capable of interacting with specific
recognition sequences within target gene promoters. The
consequence of these interactions are determined by the cell
and promoter context of the DNA bound receptor.

From a clinical perspective regulation of
progesterone receptor transcriptional activity is of extreme
importance. There exists several pharmaceutical agents which
are used in the clinic to mimic (agonists) or oppose
{antagonists) the actions of progesterone. Below is a
description of the current use of these compounds, their side
effects and the advantages of a mixed agonist.

——

Oral caontraceptives

Progesterone agonist formulations have been used as
single agents (Depo-provera or Norplant), or in combinati n
with estrogens, to regulate ovulation and implantation. In
addition to fertility control, these formul#tions are also
used to treat abnormalities in the periodicity of the
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menstrual cycle. Currently these drugs are delivered as
pills, implants, injectables or as topicals (patch). Agonist
containing vaginal rings and intrauterine devices are also
being considered. Unfortunately, because the known
progesterone agonists do not display any tissue selectivity,

they activate the progesterone receptor in tissues other than
those required to regulate reproductive function. The lack ofﬂ
selectivity may be responsible for weight gain, dysfunctional
bleeding and mood disorders associated with current

progestinae. A mixed agonist which displays tissue (or 5

processes) specific activities may be useful for these

applications. e

Hormone replacement therapy

One of the problems associates with estrogen
replacement therapy is that in post-menopausal women there ias
insufficient progesterone produced to counteract the
proliferative activities of estrogen in the uterus. This
unoppesed action of estrogen is a risk factor for endometrial
cancer. Consequently, it is becoming increasingly popular f r
physicians to use formulations containing progesterone for
this activity. However, as the current progestins are not
tissue selective there is concern that these agents in
addition to counteracting the actions of estrogen in the
endometrium (a desired activity) may also have the undesired
side effect of reducing the efficacy of estrogen in the
cardiovascular system, bone and in the central nervous system.

A mixed agonist may provide the desired selectivity.
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Progesterone receptor antagonists —
Although progesterone agonists have been used V
clinically for quite some time, it is only in the last few
years that progesterone receptor antagonists have been used.
Antiprogestins (like RU486) bind to the receptor and oppose
the natural actions of progesterone. These compounds have
been shown to be effective in the treatment of uterine
fibroids, endometriosis, breast cancer, and brain meningiomas.
In addition to these activities, antiprogestins have also been
shown to be effective as contraceptives, missed menses
inducers, and as agents to facilitate termination of early
stace pregnancies. For acute applications it appears as if
the current antiprogestins are very good. However, for
chronic treatments the current generation of antiprogestins
have selectivity problems. Not only do they manifest
antiprogestional activity in all tissues where a progesterone
receptor is present but it has now been observed that these
compounds bind also to the receptor for glucocorticoids.
Consequently, there is clinical demand for a new class of PR-
antagonists which would exhibit more selectivity. The mixed

agonists may provide these benefits.

Materials and Methods
Yeast Transformation and P-Galactosidase Assays.
All assays were performed in the yeast strain YPH500
(Mat o ura 3-25, lys 3-810,, ade 2-101,, trp 1-A63, his 3-4200,
leu 2-A1) (9). Yeast cell transformations were performed
using a modified lithium acetate protocol (10). Specifically
YPH5)00 was transformed with the B-galactosidase reporter
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¢ ncentration. receptor expression levels were normalized to
protein and calculated as pmoles of steroid binding/mg
protein. Values for competitive binding of unlabeled ligands
are averages of duplicate determinations and were calculated
as a ¥ of total [*H]RU486 binding; set as 100% in the absence
f competition. Non specific binding was determined by
parallel incubations of mock transfected COS-1 cells and was
betwaen 10-15% of the total.
..___-—-f
Eharmaceutical Formulations and Modes of Aduinistxation
The particular compound that affects the disorders
or conditions of interest can be administered to a patient
either by themselves, or in pharmaceutical compositions where
it is mixed with suitable carriers or excipient(s). 1In
treating a patient exhibiting a disorder of interest, a Z£Z5~
therapeutically effective amount of a agent or agents such as
these is administered. A therapeutically effective dose
refers to that amount of the compound that results in

amelioration of symptoms or a prolongation of survival in a

patient. e

ame————

The compounds also can be prepared as
pharmaceutically acceptable salts. Examples of
pharmaceutically acceptable salts include acid addition salts
such as those containing hydrochloride, sulfate, phosphate,
sulfamate, acetate, citrate, lactate, tartrate,
methanesulfonate, ethanesulfonate, benzenesulfonate, p-

t luenesulfonate, cyclohexylsulfamate and quinate. (See e.g.,
PCT/US92/03736). Such salts can be derived using acids such
as hydrochloric acid, sulfuric acid, phosphoric acid, sulfamic
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The present invention also encompasses pharmaceu-
tical compositions prepared for storage and subsequent
administration, which have a pharmaceutically effective amount

f the products disclosed above in a pharmaceutically
acceptable carrier or diluent. Acceptable carriers or
diluents for therapeutic use are well known in the
pharmaceutical art, and are described, for example, in
Remington's Pharmaceutical Sciences, Mack Publishing Co. (A.R.
Gennaro edit. 1985). Preservatives, stabilizers, dyes and
even flavoring agents may be provided in the pharmaceutical
composition. For example, sodium benzoate, sorbic acid and
esters of p-hydroxybenzoic acid may be added as preservatives.
Id. at 1449. In addition, antioxidants and suspending agents

may be used. JIgd.
The compoaitions of the present invention may be

formulated and used as tablets, capsules or elixirs for oral
administration; suppositories for rectal administration;
sterile solutions, suspensions for injectable administration;

and the like. Injectables can be prepared in conventional

forms, either as liquid solutions or suspensions, solid forms

suitable for solution or suspension in liquid prior to
injéction, or as emulsions. Suitable excipients are, for
example, water, saline, dextrose, mannitol, lactose, lecithin,
albumin, sodium glutamate, cysteine hydrochloride, and the
like. In addition, if desired, the injectable pharmaceutical
compogitions may contain wminor amounts of nontoxic auxiliary
substances, such as wetting agents, pH buffering agents, and
the like. 1If desired, absorption enhancing preparations
(e.g., liposomes) may be utilized.
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HHAT 18 CLAIMED I5:

'(:) A novel mixed agonist of progesterone receptor whic
is capable of interacting with and binding both the agonist
pocket of progesterone receptor and the antagonist pocket f

progesterone receptor.

2. The novel mixed agonist of claim 1 which is capable
f binding and activating the transcription activation
activity of both PR-WT and PR-UP-1.

2. The novel mixed agonist of claim 1 which is capable
of binding and activating the transcription activation

activity of both PR-722 and PR-UP-1.

4. The novel mixed agonist of claim 1 of the formula

wherein Rl = -H or -CH;; R2 = -OH or -COCH,; R3 = -CH,N,, -
CH,0CH,, -OAc or -H; and R4 = -CH,.,; n is an integer greater
than 2.

A
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18. The method of claim 14, wherein both said first cell

and sald second cell are mammalian cells.

19. The method of claim 11 by detecting a compound which
is both capable of competing with progesterone to bind said
agonist pocket and capable of competing with RU486 to bind
sald antagonist pocket.

20. The method of claim 11 by detecting a compound which
binds PR-WT and induces PR-WT into a conformation which is
different from that induced by progesterone or RU486.

21. A novel compound identified by a method@ of claims

11-20 as a mixed agonist of progesterone receptor.

22. Method for converting an antagonist of progesterone
receptor which has a steroid backbone into a mixed agonist of
progestercne receptor, comprising the step of adding an alkyl
group to the l6a carbon position of said steroid backbone £

sald antagonist.

(:25) Method for treating a host with a progesterone
related disease or pathological condition or preventing said
host from said disease or pathological condition by ng
administering to said host a pharmaceutically effective amount

J

f a mixed agonist of progesterone receptor.
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24. The method of claim 23, wherein said mixed agonist

is a chemical compound capable of binding and activating the
transcription activation activity of both PR-UP-1 and PR-722.

25. The method of claim 23, wherein said mixed agonist
is a chemical compound capable of binding and activating the
transcription activation activity of both PR-UP-1 and PR-WT.

@ The method of claim 23, wherein said mixed agonist
is selected from the group consisting of RTI 3021-020, ‘;ﬁf=
3021-021, 3021-022, and pharmaceutically acceptable salts

thereof.

27. The method of claim 23, wherein said progesterone
related disease or pathological condition is selected from the
group consisting of uterine proliferation caused by
administration of estrogen to said host, endometriosis,
endometrial cancer, breast cancer, fibroids, and brain

meningiomas.

28. The method of claim 23, wherein said mixed agonist
is a compound of claims 1-9.

Method for preventing unwanted pregnancy by
adminittering to a host a pharmaceutically effective amount of j;f>

a mixed agonist of progesterone receptor.
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30. The method of claim 29, wherein said mixed agonist
is a chemical compound capable of binding and activating the
transcription activation activity of both PR-UP-1 and PR-722.

31. The method of claim 29, wherein said mixed agonist
is a chemical compound capable of binding and activating the
transcription activation activity of both PR-UP-1 and PR-WT.

32. The method of claim 29, wherein said mixed agonist
is selected from the group consisting of RTI 3021-020,
3021-021, 3021-022, and pharmaceutically acceptable salts

thereof.

33. The method of claim 29, wherein said mixed agonist
is a compound of claims 1-9.

A pharmaceutical composition adapted for the
treatment of a host having a progesterone related disease or
pathological condition, comprising (a) a pharmaceutically
effective amount of a mixed agonist of progesterone recept r;

and (b) a pharmaceutically acceptable carrier.

35. The pharmaceutical composition of claim 34, wherein
Baid mixed agonist is a chemical compound capable of binding
and activating the transcription activation activity of both
PR-UP-1 and PR-~722.



