vas T _
Industria v Comercio

SUPERINTENDENCIA

Delegatura de Propiedad iIndustrial -
Division de Nuevas Creaciones

-

SOLICITUD

'PATENTE DE INVENCION

21TEXPEDIENTE No. m - ,Qw

54' TITULO TIENO/2,3-NJPIRIMIDINAS CON ACTImw AGONISTA COMBINADA

DE LH Y PSH

51. CLASIFICACION INTERNACIONAL

n. SOLICITANTE AKZ0 NOBEL W.V..

DOMICILIO Arnhen, Holenda,

7. APODERADQ___ 2r0 rumo

C6digo No. 1092

22. BOGOTA, D.C,,

(FORMA P-10)
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Industria y Comercio

SUPERINTENDENCIA

T

-—.——_._-_.7-___ -
rﬁmnm 0 bolioss &

Focka (N1 20044304 1hinss n

# .‘ Tranite 1 WM PC1-PMILR 3y FASE MY 411 ekt
" 00 hﬂuin BIVISION 26 Wicwes chencios

FORMULARIO UNICO DE SOLICITUD DE PATENTE

PCT
ENTRADA EN FASE NACIONAL
SOLICITUD DE:
@ Xl Patente de Invencion. [] Patente de Modelo de Utilidad.
[_] Capitulo |. [X Capttulo Ii.
@ Nombre: AKZO NOBEL N.V. IDENTIFICACION
sociedad constituida y existente bajo las
SOLICITANTE |leyes de Holanda. C.C. O NIT O
Direccién: Velperweg 78, E.
7) 6824 BM Amnhem, c O Otro -
Holanda Cual ___
Domiclilo: ?.Imham. Nimero
olanda
@ Nombre: EMILIO FERRERO IDENTIFICACION
REPRESENTANTE | Direccion: Carrera 4. No. 72-35 C.C. X NIT O
O APODERADQ |T@éfono: 3473811 . CE. n oo [O
Fax: 21702 1 Cual
E-mail: clientes@camyp.com.
Domicllio: Bogota, Colombia. Nadmero 438.018 T.P 31.929

1. Robert, Gerad, Jules, Marle, HANSSEN 2. Cornells, Marius, TIMMERS
N.V. Organon, P.Q. Box 20, N.V. Organon, P.O.Box 20,

INVENTOR (ES) 6340 BH Oss, 5340 BH Oss,
(72) Holanda Holanda
PCT (86)

Solicitud Intemacional No. PCT/EP02/09647 Fecha: 29 de Agosto de 2002
Publicacién Intemacional No. WO 03/020728 A1 Fecha: 1:_3 de Marzo de 2003

©

Titulo (54)
TIENO [2,3-DIPIRIMIDINAS CON ACTIVIDAD AGONISTA COMBINADA DE LH Y FSH

©

Clasificacién Internacional (51) CO7D 495/04, A61K 31/505, A61P 15/08

Prioridad | (33) Pals de Origen (32) Fecha (31) Nimero de Solicitud
Si] No[] EP 4 de Septiembre de 2001 01203327.0

©

Comprobante de pago No.: 04 - 16,320 Fecha: 1 de Marzo de 2004
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Anexos:

X Comprobante de pago de la tasa de presentacién de la solicitud por $ 422.000.00.

] Comprobante de pago por reivindicacién de prioridad.

X Documento que acredita la existencia y representacion legal cuando el solicitante sea persona
Juridica.

px| Poderes, si fuere el caso.

B Documento de ceslén del inventor al sollcitants o a su causante.

O Declaraciones.

X Copia de la solicitud intemacional. (Resumen, descripcién, relvindicaciones, dibujos)

& Traduccion de la solicitud intemacional al castellano. (Resumen, descripcién, reivindicaciones,
dibujos)

K Copia del examen preliminar efectuado por la IPEA.

X Traduccién del examen preliminar efectuado por la IPEA.

O De ser el caso, copia del contrato de acceso.

O De ser el caso, documento que acredite la licencia o autorizacién de uso de conocimientos
tradicionales de las comunidades indigenas.

O De ser el caso, certificado de depésito del material biologico.

X Arte final 12x12

| De ser el caso, informacién sobre atras solicitudes de patente o tftulos obtenidos en el extranjero
por el mismo titular o su causante, relacicnadas parclal o totalmente con la invencién de esta

.-- solicitud.
1] Otros

9

FIGURA CARACTERISTICA

D

Solicito la concesién de la patente,
NOMBRE: EMILIO FERRERO

FIRMA : {.:Q_‘ ;.e.___,_____,

C.C. 438.019 de Usaquén T.P. 31.929

@ T




y &7 3¢/ o
ELIER /& For palents, utility models, industrial designs,
R i, SO trademarks, commercial names, trade embiems,
. cme . slogans.
' ' mitcas de ffbrica, nombres
W m-b,u-!hl,lmmm
REPRESENTACION Y PODER \ REPRESENTATION AND At
POWER OF ATTORNEY 1:eg
1 (we), the undersigned /Yo (nosotros), abajo firmedo (s)
‘AKZ0 NOBEL N.V.
of/domiciliado (s) en _Ve1perweg 76, 6824
BM Arnhem, THE NETHERLANDS
te nombramos a EMILIO FERRERO, tpe. 31929; in due compliance with the terms of 1at. of article 543
881; LUZ CLEMENCIA D PAEZ. of the Comawreial Code, do hereby & LIO FERRERO,
vmé.&m:z,mm ol tpa. S1929; GONZALO lmc&wz c%

A e i

). And
te this Power of
ves without a powaer of attornay
Glven and shpunl {iif; D e wmeciu -9 AUG 128
F«G.M. Hefmahs Reerink
in/en Direct ; Pharma JEputy Director
Y o $qpr Affairs
4
[ ITAKZO NOREL A
.II_-‘“-.-”'If' R - G - g o A Tt
CAVELIER ABOGADOS .
WPPODERE-179 (MINUTA N"12.1.1.2.5) TRADUCCION No.: [?X

MARIA ELVIRA MAT "™ LD
Troduciora @ interorets (.fidol
inglés -~ tmafct - inglds

Baa ki Thiid hiln hadieds
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B
LEGALIZACION LEGALIZATION - . " .
mﬂl ruotn a.ml:hh,ld.bjch et w: e logal edsternce of the ﬂ:ﬂm ;l'hm.ttlk
el poder, 2) u)hhqlmn m&u Power-of-Attorney, (2) that it s In aca de of lts
pcum'quc clpodn-ﬁnmmptn}:b.A company and (3) that the persore who exacute the
este efecto im que muestren gl Sefior Cdzsul Ins Power of is sutorized to do wo. To this effect, * sese
prusbas que acreditan esos hechos (1), Q) ¥y (3). - mihcm evidence to prove the above facts ..;, (2)

Seen for legalization of the signatures

of Mr. F.G.M. Hermans and Mr. E.H. Reerink
by me, Mr. Martinus Petrus Maria Philips,
notary public at 0Oss, the Netherlands,
on-this 26th day of August 1998.

e

TRADUGCION No: [£.// lgg

MARIA ELVIFPA MASTELC
Teaduciora o Infcrpmlo'l:lcl
15499 h’MMMIIL*;.idﬂ

¢

CHAMBER OF COMMERCE AND l'lllll’fl;

FOR DOST-BRABSNT {NEDERLAND)
m
EXCLUSIvy, v o pry 02 tEGALIRATION ar

g arex ke riyace sicaaruaris)

Gazien voor le de ha kanin
van gheimw ......... ,M\by
's-G>anhage, 9 SEP 1868--

b &

ad

\
N

Leges f20= wp v'Fi.POOqLE

NOTA PARA EL SENOR CONSUL DE co_mmgr:‘ﬂ}mi-los artfculos 65 del C. de P.C. y 480 del C. de Co.,
si el poderdante es una sociedad, el Sefior C debe certificar que tuvo a la vista las pruebas de su
existencia, que ejerce su objeto social y que quien confiere el puder es su representante. .



CONSULADO DE COLOMBIA

wpr GI - 2 -0/

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

CERTIFICA:

Que el Seflor Martinus Petrus Maria PHILIPS, quien como Notario Pablico de
Oss , Paiscs Bajos, autentic las firmas de los signatarios del poder precedente, ¢jercia en la
fecha las funciones indicadas, y su firma corresponde a Ia registrada en este Consulado.

Que la Compafiia AKZO NOBEL NV es una Sociedad constituida de acuerdo con las leyes
de los Paises Bajos, cumple su-objeto conforme a las mismas y se halla registrada en la Cémara
de Comercio y Fébricas de Centraal Gelderland, Amhem, bajo ¢l mimero 05007809;

Que los Sefiores Franciscus Guiliclmus Maria HERMANS y Engbert Harmen
REERINK. signatarios del presente documento, quienes en su cariicter de Apdderados
dela Empresa AKZO NOBEL N.V., conjuntamente tienen facultad para ello, y cuyas
firmas fieron autenticadas ante el Notario Publico de Oss, Seilor Martinus Petrus Maria
PHILIPS, son los representantes legales de In citada Empresa en este Pais. :

El Cénsul de Colombia en La Haya, Paises Bajos, no asume ruponublhﬂad
tlguna por el contenido del documento.

Emmﬁﬂménseeqndeenhl{lyl.Pdeqm,llosm (05) [ a5
dias del mes de Noviembre de mil novecientos noventa y ocho (1998). & é:;-_

Impuesto de Timbre US$  6.00. %
Derechos Consulares USS$. 100.00
Costo Total Pagado  USS. 106.00

Cel'tiﬁclcibn No. 206

ADUCCION NO-,B | .
::unnnu- !I.VIﬂA qu_rm.o s
Troducrota @ interprags
- Espafol - _lnnﬁ "
% E"No. K09 Mlq-.:.h.ﬁ:t..
JOSE IGNA x
ULDI -

LA HAYA
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TRADUCCISN OFICIAL No. 18.11/98 preparada por Marfa Elvira
Martelo, Traductora Oficial debidamente aprobada por el
Ministerio de Justicia de Colombia por Resolucién 2879 de 1995 y

reconocida por el Ministerio de Relaciones Exteriores.

{A continuaci6én se traducen los sellos y legalizaciones de un
documento eacrito en inglés y espaficl, por el cual AKZO NOBRL
N.V. otorga poder a EMILIO FERRERO, GONZALO PERDOMO, LUZ
CLEMENCIA DE PAEZ Y GERMAN CAVELIER).. Dado y firmado el 6 de
agosto de 1998. (Firma ilegible) F.G.M. Hermans, Director de
Patentes Farmacéuticas. (Firma ilegible) E.H. Reerink,
Subdirector .de Asuntos Jur:‘.:iicos. (Sello Corporativo) AKZO NOBEL
N.V.

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

n tario pGblico en Oss, Pafses Bajos, hoy 26 de-.agosto de 1998,

para legalizacifn de las firmas dé F.G.ME®
(Firma ilegible).
(Legalizacién) CAMARA DE INDUSTRIA Y X7y
. 4 JUAN umi.i'.l.iao'mc WEDINA
(PATSES BAJOS). Visto exclusivamente paxawela. legaliz
la(s) £firma(s) que antecede(n). Agosto 27 de 1998. (Firma
ilegible) J. Schellenkens.

(Sello en holandés) .
(En espafiol) Certificacién de las firmas que anteceden y de la
existencia legal de AKZO NOBEL N.V. expedida por el Consuladc de

C lombia en La Haya el dfa 6 de noviembre de 1998, bajo el N .

oy
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206. Firmado JOSE IGNACIO VILLEGAS CORTES, Cénsul de Colombia, La
Haya. Pagado impuesto de timbre.

(Al dorso) Legalizacién de la _firma que antecede expedida por el
KINISTERIO DE RELACIONES EXTERIORES bajo el No. 300803 del 19 de

NOVIEMBRE de 1998, firmado por el Jefe de Legalizaciones.

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

oficina para su confrontacién.

COLO 11214-801-001-3 y
Id. 6

TRADUCCION Nodlc ,iqxf
MARIA ELVIRA MARTELD
. 20798 Traduciora e Interprete  Oficlal
ov / fiss. No. 2879 Min .Illll‘ludn_
T i
R
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R e L R I TR . ik Bt e opae i L Ll rr R €7
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CAVELIER - - : w01647cO0 V& 7
" ABOGADOS
EDIFICIO SISKI

CARRERA 4*N* 72-35
BOGOTA, 8- COLOMBIA

CESION ASSIGNMENT

Yo,(nosotros), abajo firmado(s) I (we), the undesigned

HANSSBEN, TIMMERS,

Robert, Gerard, Jules, Marie Comalis, Marlus

N.V.Organon N.V. Organon

P.Q. Bax 20 P.O. Box 20

5340 BH Ons - The Netheriands 5340 BH Oss - The Netherlandy
domiciliado (s) en. of

declero{amos) bajo juramento ser dmico(s) y verdadero(s) state(s) under oath to be sole and true mventor(s) of the
inventor(cs) do la invencién: inrvention:

“THIEENO[2,3-DJFYRIMIDINES WITH COMBINED LH AND F8H AGONISTIC ACTIVITY"

declaro(amos) asf mismo que cedo(emos) y tranafiero state as well, that assign, without reservations or
(erimos), sin limitaci6n, a favor de la sociedad, limitations in favourof, -
Ao Nogel V. Akzo Nobel N.V. °
constituida y existente de conformidad con Ias leyes de leorpmﬁonoomﬁumduﬂuilﬁnglinmfomﬁty
with the lsws of
H’“\ﬁ'\dﬁ\ The Netherlands
domiciliada en domiciled n_
VE‘PERNEQ Fé . Velperweg 78
6824 Bm apnheim , Hplandaq 6224 BM ARNHEM -The Netherlands
todos los derechos inherentes & dicha invencién y all rights inherent to said invention and that the above
que los citada Compailia queda facultada para mentioned company hereby is cnabled to apply, in its
solicitar en su nombre la patents correspondiente namse, for the corresponding patent in the
en l1a Repiiblica de Colombia. Republic of Colornbia

enfin
HANSSEN, TIMMERS,
Robert, G ., Marie C i
- e
CAVELIER ABOGADOS
WPPODERE-343

(1Lecgulization required) (Legnlizacién nocesaria)



AUTENTICACIQN NOTARIAL (INDIVIDUE)

Alos dlc;-dolmude_ de

ante mi, Noterio Péblico de

comparecié{eron) personalments
nquin(u)doyfede-ynBMqueqm) )

persoua(s) firmente(s) dal documento que precede, y
quicn(es) tiene(n) capacidad legal pars otorgarlo.

NOTAM AUTHENTIFICATION (INDIVIDUAL)

On thia day of,
before me, a Notary Public of.

personally appeared,

to me known, and kmown to me to be the person(s) who
executed that foregoing document, and who has(bave)
legal capacity to execute it

(Convention de La Haye du S octobre 1961)

Notario Piblico Notary Public_
APOSTILLE

L R S
z
]

1. Country:

This publio
2 has been signed by ........
3 aoting in the capacity of
4 boars the soal/samp of

© CAVELIER ABOGADOS
WPPODED!-A13 (MINUTA 12.1.1.3)

8



F123/F123/3066/6216410

Seen by me, mr. Robbert Alexander Gallas, civil-law notary practising In The Hague,

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

- Mr Robert Gerard Jules Marle Hanssen, bom on the thirtieth of April
nineteenhundred sixty in Maastricht, The Netherlands, residing at Bermheze, The
Netherlands, holder of a Dutch passport, number NB9304370; and

- Mr Cornells Marius Timmers, born on the nineteenth of May nineteenhundred
seventy In Katwijk, The Netherlands, residing at Oss, The Netherlands, holder of
a Dutch drivers licence, number 3168595091,

The Hague, the twenty-sixth day of January twothousandfour.

All instructions are carried out on the basis of an agreement as meant in Section 400 of Book 7
of tha Dutch Civil Code by Pels Rijcken & Droogleever Fortuijn, a partnership consisting of
private companies with limited liability. The agreement is subjact to terms of business registered
with the District Court at The Hague. A limitation of liability is included in thesa terms of
business. The tarms of business will be provided on raquast. Thasa can also be accaessed at
www.prdf.nl.

Pels Rijcken & Droogleever Fortuijn  advocaten & notarissen

7



1.
2.
4.

APOSTILLE
{Convention de La Haye du 5 octobre 1961)

Pais: NEDERLAND

El presente documanto pdblico

ha plde firmado por mr R.A. Gallas

quien actfia en calidad de notario,en ‘s-Gravenhage
y enth revestido del sello/timbre de el susmodicho
Notario

Cartificado

en 's-GRAVENHAGE 6. el dia 27 januazi 2004
por de Griffier van de Arrondismementsrechtbank
bajo el nimarc: 2004-296

Bello/cimbre: 10. Firma:

J.A. van der Heljden
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. 1

TRADUCCION OFICIAL 023/2004 DE UN 'DOCI']MENTO ESCRITO EN INGLES Y
EN ESPANOL, REALIZADA POR EDUARDO CALADO NOGUERA, TRADUCTOR
OFICIAL APROBADO POR RESOLUCION 541 DEL 27 DE FEBRERO DE 1976 POR
EL MINISTERIO DE JUSTICIA Y DEBIDAMENTE REGISTRADO ANTE EL
MINISTERIQO DE RELACIONES EXTERIORES DE LA REPUBLICA DE COLOMBIA Y
MEDIANTE EL CUAL HANSSEN, Rcbert, Gerard, dJules, Marie, N.V
Organon, P.0. Box 20, 5340 BH Oss, The Netherlands (Holanda) y
Cornelis, Marius TIMMERS, N.V. Organon, P.0. Box 20, 5340 BE ss,
The Netherlandes (Holanda) declaramos ser los inventores Gnicos y
verdaderos de la invencién: (Tieno[2,3]pirimidinas con
actividades combinadas de agonistas LH y FSH) , DECLARA POR EL
PRESENTE QUE CEDE DICHA INVENCION A AKZO NOBEL N.V EMPRESA
CONSTITUIDA Y EXISTENTE BAJO LAS LEYES DE HOLANDA, DOMICILIADA
EN VELPERWEG 76, 6824 BM ARNHEM, HOLANDA, JUNTO CON TODOS LOS
DERECHOS INHERENTES Y QUE DICHA COMPANTA QUEDA FACULTADA PARA
SOLICITAR EN SU NOMBRE LA PATENTE CORRESPONDIENTE EN LA REPGBLICA
DE COLOMBIA.

FIRMADO: ROBERT, GERARD, JULES,MARIE HANSSEN Y CORNELIS MARIUS
TIMMERS.

Visto por mi, ROBBERT ALEXANDER GALLAS, notario de ley civil
practicante en La Haya, para la autenticacién de las firmas que
aparecen en el documento adjunto de Robert Gerard Jules Marie
Hansgen, nacido el 30 de abril de 1960 en Maastricht, Holanda,
residente en Bernheze, Holanda, portador de un pasaporte holandés
nimero NB9304370 y Cornelis Marius Timmers, nacido el 19 de mayo

de mil novecientos setenta en Katwijk, Holanda, residente en Oss,



. holanda, portador de la licencia de conducci6n holandesa nimero
3168595091.

La Haya, 26 de enero de 2004.

APOSTILLA:

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

1. Pais: Holanda

Este documento piiblico

2. ha sido firmado por R.A. Gallas

3. quien actGa en su calidad de NOTARIO PUBLICO dg La Haya

4. lleva el sello del susodicho NOTARIO PUBLICO, |
CERTIFICADO

5. en LA HAYA

€. el 27 de enero de 2004
7. por

8. NGmero 2004-286

9. Sello:

10.Firma: J.A. van der Heijden,

COLO-11214-841-014-8 3
E = .
WPCL002G. ID 5300 =k = L
' .,.“ m .
Bogot&, 19 de febrero de 2002. s —

-t
.~y

0141 - R
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WO 03/020726 Al
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S

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
Internalional Bureau

(43) Intemational Publication Date
13 March 2003 (13.03.2003)

PCT

(10) International Publication Number

WO 03/020726 Al

{51) Internationai Patent Classifieation™
AGLK 31/505, AGIP 15/08

COTD 495/04,

(21) laternational Application Numbes: PCT/EPOY05647

(22) International Filiog Date: 29 August 2002 (29.08.2002)

(25) Flling Language: English

{26) Publication Language: English
(30) Priority Data:

01203327.0 4 Seplember 2001 {04.092001) EP

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

{(72) Inventors; and

(75) laventors/Applicants (for US only): HANSSEN. Robert,
Gerard, Jules, Marle [NL/NL]; N.V. Organon, Postbus
20, NL-5340 BH-Oss (NL). TIMMERS, Cornelis, Mar-
ius [NL/NL); N.V.Organon, Postbus 20, NL-5340 BH Oss
(NL).

{74) Agent: VAN WEZENBEEK, Petrus, M., G., F; PO Box
20, NL-5340 BH Oss (NL).

(81) Desigaated States (national): AE, AG, AL, AU, BA, BB,
BR, BZ, CA.CN, CQ, CR, CUl, DM, DZ, EC, GD, GE, HR,
HU, ID, IL, IN, IS, JP, KE, KP, KR, LC, LK, LR, LT, LV,
MA, MG, MK, MN, MX, MZ, NO, NZ, PH, PL, RO, RU,
$G, SI, TT, UA, US, UZ, VN, YU, ZA.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, 2M, ZW),
Eurasian patent {AM, AZ, BY, KG, KZ, MD, RU, TJ, T™M},
Buropesn patent (AT, BE, BG, CH, CY, CZ, DE, DK, [E,
BS, Fl, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAF! pateni (BF, B, CF, CG, CI, CM, GA, GN, GQ,
GW, ML. MR, NE, SN, TP, TG).

Published:
—  wilth international search report

For two-letter codes and other abbrevialions, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazelle,

(54) Title: THIENO(2,3-D)PYRIMIDINES WITH COMBINED LH AND FSH AGONISTIC ACTIVITY

(57) Abstract: The invention relates to thieno[2,3-d]pyrimidine desivatives accord-
ing to general formula (I), or & pharmaceutically acceplable sel thereof. wherein
N{R1)R2 are jained in & (2-6C)heterocycloalkyl ring. The compounds of the inven-
tior have LH as well as FSH receplor activating activity and can be used in fertility
regululing therupies.
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Thieno{2,3-d]pyrimidines with combined LH and FSH agonistic
activity

The invention relates to compounds having glycoprotein ‘hormone agonistic
activity, in particular to compounds having both Luteinizing Hormone (LH) and Follicle
Stimulating Hormone (FSH) agonistic activity. The invention furthermore relates to
pharmaceutical ' compositions containing the same as well as to the use of these
compounds in medical therapy, particularly for use as a control of fertility.

Gonadotropins serve importent functions in a variety of bodily functions including
metabolism, temperature regulation and the reproductive process. The hypophyseal
gonadotropins FSH and LH for example piay a pivotal role in the stimulation of folticle
development and maturation whereas LH is involved in induction of the ovulatory
process (Sharp, RM. Clin. Endocrinol 33, 787-807, 1990; Dormrington and Annstrong,
Recent Prog. Horm. Res 35, 301-342, 1979; Levy et al, Human Reproduction 15, 2258-
2265, 2000).

Currently, LH is. applied clinically, in combination with FSH, for ovarian
stimulation i.e. ovarian hyperstimulation for in vitro fertilisation (IVF) and induction of
ovulation in infertile anovulatory women (Insler, V., Int. J. Fertility 33, 85-97, 1988,
Navot and Rosenwaks, J. Vitro Fert. Embryo Transfer 5, 3-13, 1988), as well as for
male hypogonadism and male infertility.

Gonadotropins act on specific gonadal cell types to initiate ovarian and testicular
differentiation and steroidogenesis. The actions of these pitnitary and placental
hormones are mediated by specific plasma membrane receptors that are members of the
large family of G-protein coupled receptors. They consist of a single polypeptide with
seven transmembrane domains and are able to interact with the Gs protein, leading to
the activation of adenyl cyclase.

Gonadotropins destined for therapeutic purposes can be isolated from human urine
sources and are of low purity (Morse et al, Amer. ]. Reproduct. Immunol. and
Microbiology 17, 143, 1988). Alternatively, they can be prepared as recombinant
gonadotropins. In addition to these proteins, gonadotropin receptors can be activated or
deactivated by synthetic low molecular weight compounds. Bicyclic heteroaromatic
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compounds have been described in WO 00/61586. By in vitro and in vivo experiments
they are shown to be useful as LH agonists.

In normal females the release of pituitary LH and FSH is characterized by a mid-
cycle surge which precedes the ovulation. Ovulation is characterized by three distinct
phyziological phenomena i.e. oocyte maturation, follicular mupture snd luteinization.
While the role of the LH-surge in the in viwo induction of these phenomena is
undisputed, the role of the FSH-surge is less clear. However, it has been shown recently
that FSH induces cocyte maturation in vitro by inducing curnulus cells to produce a
factor that positively overcomes hypoxanthine induced meiotic arrest (Lu et al, Mol.
Cell. Endocrinol. 164, 191-196, 2000). This factor is thought to be a meiosis activating
sterol (MAS).

In ovulation induction, it is desirable to provide the effects of LH as the major
component. According to_the present invention compounds have been found with
particular advantageous properties when used in protocols for enhanced fertility. In
these compounds LH activity is accompanied by a FSH activity.

Thus the present invention provides low molecular weight compounds that in
addition to LH activity unexpectedly also have FSH activity. In general these
compounds are thieno[2,3-d]pyrimidines which at the 4-position of the pyrimidine ring
are substituted by a phenyl group which in tumn is substituted at the meta position.

The present invention resides in thieno[2,3-d]pyrimidine derivatives according to
general formula I,

H R
Yy

0 R2
NH,
0

NT N
“lc\s)\\" l I3 NH ~
(Formula I)

or a pharmacentically acceptable salt thereof, wherein N(R1)R2 are joined in a (2-
6C)heterocycloalkyl ring.
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The most preferred compounds are tert-butyl S-amino-2-methylthio-4-(3-(2-
(azetidin- 1-yl)-acetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide; tert-butyl 5-
amino-2-methylthio-4-(3-(2-(morpholin-4-yI)-acetamido)-phenyl)-thieno[2,3-
d]pyrimidine-6-carboxamide; tert-butyl 5-amino-2-methylthio-4~(3-(2-(thiomorpholin-
4-yl)-acetamido)-phenyl)-thienof2,3-d}pyrimidine-6-carboxamide; tert-butyl 5-amino-2-
methylthio-4-(3-(2-(piperidin-1-yl)-acetamido)-phenyl)-thieno{2,3-d]pyrimidine-6-
carboxamide; tert-butyl 5-amino-2-methylthio-4-(3-(2-(pyrrolidin-1-yl)-acetamido)-
phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide and tert-butyl 5-amiro-2-methylthio-4-
(3-(2-(piperazin-1-yl)-acetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide.

The term joined in a {2-6C)heterocycloalkyl ring in the definition of Formula I,
means that R1 and R2 together with the nitrogen atom to which they are bonded form a
ring having 2-6 carbon atoms, optionally containing one or more heteroatoms selected
from N, O and/or S. Examples of such rings are azetidine, pyrrolidine, piperidine,
piperazine, morpholine and thiomorpholine.

It has been shown that compounds of the above mentioned formula I show agonistic
LH and FSH activity. In an in vitro bioassay using CHO cells stably transfected with the
human LH or FSH receptor, respectively, the EC,, with regard to the LH receptor was
found to be less than 5.10®* M whereas with regard to the FSH receptor the EC,, was less
than 10*M. Typically the FSH activity ranges from an activity of about 1% of the LH
agonist stimulation to about 10% of the LH agonist stimulation.

The invention further resides in a pharmaceutical composition comprising a
thieno[2,3-d]pyrimidine derivetive compound or salts thereof having the general
formula L.

Thus, the compounds according to the invention can be used in therapy. A further
aspect of the invention resides in the use of a thieno[2,3-d]pyrimidine compound having
the general formula I for the manufacture of a medicament for the control of fertility,
more preferably induction of ovulation. The present compounds are used to activate
both the LH and FSH receptors. The compound of the present invention can be used
therefore in a method to treat females with fertility problems.
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For ther;tpeuﬁc use, salts of the compounds of formula I are those wherein the
counterion is pharmaceutically acceptable. However, acid addition salts of bases
according to formula I, may also find use, for example, in the preparation or purification
of a pharmacentically acceptable compound. All salts, whether pharmaceutically
acceptable or not, are included within the ambit of the present invention.

Exsmples of acid addition salts include those derived from mineral acids such as
bydrochloric acid, phosphoric acid, sulphuric acid, preferably hydrochloric acid, and
organic acids like citric acid, tartaric acid, acetic acid, lactic acid, maleic acid, malonic
acid, fumaric acid, glycolic acid, succinic acid, and the like,

Suitable administration routes for the compounds of formula I or pharmaceutically
acceptable salts thereof, also referred to herein as the active ingredient are intramuscular
injections, subcutaneous injections, intravenous injections or intraperitoneal ‘injections,
oral and intranasal administration. Preferably, the compounds may be administered
orally. The exact dose and regimen of administration of the active ingredient, or a
pharmaceutical composition thereof, will necessarily be dependent upon the therspeutic
effect to be achieved (treatment of infertility; contraception), and may vary with the
particular compound, the route of administration, and the age and condition of the
individual subject to whom the medicament is to be administered.

In general, parenteral administration requires lower dosages than other methods of
sdministration which are more dependent upon adsorption. However, a dosage for
humans preferably contains 0.0001-25 mg per kg body weight. The desired dose may be
presented as one dose or as multiple subdoses administered at appropriate intervals
throughout the day. In case of female recipients, doses may be administered at
appropriate daily intervals throughout the menstrual cycle for follicular support or as 2
single dose for ovulation induction. The dosage as well as the regimen of administration
may differ between a female and a male recipient. .

In case of in vitro or ex vivo applications, like in IVF applications, the compounds
of the inventions are to be used in the incubation media in a concentration of
approximately 0.01-5 pg/ ml..

The present invention thus also relates to pharmaceutical compositions comprising
a thieno[2,3-d]pyrimidine compound according to formula I in admixture with
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pharmaceutically acceptable auxiliaries, and optionally other therapeutic agents. The
auxiliaries must be *“acceptable” in the sense of being compatible with the other
ingredients of the composition and not deleterious to the recipients thereof. -

Pharmaceutical compositions include those suitable for oral, rectal nasal, topical
(including transdermal, buccal and sublingual), vagingl or parenteral (including
subcutaneous, intramuscular, intravenous and intradermal) administration. The
compositions may be prepared by any method well known in the art of pharmacy, for
example, using methods such as those described in Gennaro et al., Remington's
Pharmaceutical Sciences (18th ed., Mack Publishing company, 1990, ses especially Part
8: Pharmaceutical Preparations and Their Manufacture).

‘Such methods include the step of bringing in association the active ingredient with
any auxilliary agent. The auxilliary agent(s), also named accessory ingredients, include
those conventional in the art (Gennaro, supra), such as, fillers, binders, diluents,
disintegrants, iubricants. colorants, flavoring agents and wetting agents.

Pharmaceutical compositions suitable for oral administration may be presented as
discrete dosage units such as pills, tablets or capsules, or as a powder or granules, oras a
solution or suspension. The active ingredient may also be presented as & bolus or paste.
The compositions can further be processed into & suppository or eneme for rectal
administration.

For parenteral administration, suitable compositions include aqueous and non-
aguecous sterile injection. The compositions may be presented in unit-dose or multi-dose
containers, for example sealed vials and ampoules, and may be stored in a freeze-dried
(lyophilised) condition requiring only the addition of sterile liquid carrier, for example,
water prior to use.

Compositions, or formulations, suitsble for administration by nasal inhalation
include fine dusts or mists which may be gencrated by means of metered dose
pressurized aerosols, nebulisers or insufflators,

The thieno[2,3-d]pyrimidine compounds of the invention can also be administered
in the form of implantable phermaceutical devices, consisting of a core of active
material, encased by a release rate-regulating membrane. Such implants are to be
applied subcutaneously or locally, and will release the active ingredient at an
approximately constant rate over relatively large periods of time, for instance from
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weeks to years. Methods for the preparation of implantable pharmaceutical devices as
such are known in the art, for example as described in Buropean Patent 0,303,306
(AKZON.V.).

Thus, the compounds according to the present invention can be used for the same
clinical purposes as the native LH, with the advantage that they possess FSH activity,
display altered stebility properties and can be administered differently.

The compounds of the present invention, represented by formula (I) can generally
be prepared by nucleophilic substitution of halides (II) wherein Q = Cl or Br with
(cvelic) secondeary nmines_gt_‘ formula (III) in an appmpﬁate_solvent guch as N,N-
dimethylformamide or THF at room temperature in the presence of a tertiary base such
as N,N-diisopropylethylamine (DIPEA).

H/\
Q
o)
N7 & o ' Hf‘l
g e
Heug X8 K )
o1y (Im M

Derivatives of formula (II) wherein Q = Cl or Br can be prepared by regioselective
acylation of meta aniline derivative (V) with acyl chlorides of type (IV), wherein Q = CI
or Br in the presence of a tertiary base such ag N,N-diisopropylethylamine in a suitable
solvent such as dichloromethane or THF.

NH,
ALY — @
ey do et
4] av)
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Compound (V) is accessible by ert-known reduction of the nitro function in
derivative (VI) using an appropriate reducing agent such as tin(IT) chloride in a protic
solvent such as ethanol in the presence of hydrochloric acid at elevated temperature (.
Heilbron, J: Chem. Soc, 1279 (1940)).

NO,

Thienopyrimidine (VI) can be prepared by condensation of carboxylic acid (VII)
10 with tert-butyl amine under the influence of a coupling agent such as O-(benzotriazol-1-
yl)-N.N,N",N’-tetramethyluronium tetrafluoroborate (TBTU) or
bromotripyrrolidinophosphonium hexafluorophosphate (PyBrOP) and a tertiary base,

e.g. N,N-diisopropylethylamine.

15
Saponification of ethy] ester (VIII) to the corresponding carboxylic acid (VII) takes
place in the presence of a base such as lithiom hydroxide, potassium hydroxide or
sodium hydroxide in aqueous dioxane at elevated temperature (80 °C to reflux).



NG,
NH,
NZ N\ 0 _— (VI[)
PR |
He g Xy~ ~s om
(Vi)

Bicycle (VIII) is formed by substitution of cliloride (X) with ethyl mercaptoacetate
under the agency of N, N-diisopropylethylamine, followed by base-catalyzed ring-
closure of the intermediate thioether (IX). This type of thienof2,3-d]pyrimidine ring

5 formations has been described in: S.A. Abdel-Hady, M.A. Badawy, Y.A. Ibrahim,
Sulfur Lett. 9, 101 (1989) and S. Tumkevicius, Liebigs Ann., 1703 (1995).

Nol
NN 0 — (VD)
"=°~,)\“,,| .s/_<m

)

Suitable conditions for the cyclization reaction are sodium ethoxide in ethamol or
10 N N-diisopropylethylamine in toluene/ethanol (1/1, v/v) at reflux temperature.

_ND,

o
= * I (24)
/L | | Hs/—‘(oa

H'c“suc
0.4

The requisite chloroimine (X) can be synthesized following literature procedures as
described for example by A.A. Santilli, D.H. Kim and S.V. Wanser, J. Heterocycl.

1S Chem. 8, 445, 1971. According fo this procedure, lactam (XT) is treated with POCI, at
clevated tempersture (80 °C to reflux) to give chloride (X). The addition of an
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appropriate solvent, e.g. dioxane, and/or the addition of either PCl; or NN-
dimethylaniline to the reaction mixture may result in shorter reaction times and higher
yields of chloride (X).

NO,
NS — 0,9)
e
XD

An appropriate route towards lactam (XI) comprises the multicomponent
condensation of ethyl cyanoacetate with 3-nitro-benzaldshyde and S-methyl isothiourea
in ethanol under the agency of a base such as potsssium carbonate at elevated
temperature (60 °C).

NO,
OEt NH
+ + — (XI)
"‘:/T £ Mg
0% H

Related procedures have been disclosed in: S. Kambe, K. Saito and H. Kishi, Synthesis,
287 (1979); AM. Abd-Elfattsh, S.M. Hussain and AM. El-Reedy, Tetrahedron 39,
3197 (1983); S.M. Hussain, A.A. El-Barbary and S.A. Mansour, J. Heterocycl. Chem.
22, 169 (1985).

Methods to detmminereceptorbindjngasweﬂ as in vitro and in vivo assays to
determine biological activity of gonadotropins are well known. In general, expressed

" receptor is contacted with the compound to be tested and binding or stimulation or

inhibition of a functional response is measured.

To measure a functional response isolated DNA encoding the LH or the FSH
receptor gene, preferably the human receptor, is expressed in suitable host cells. Such a
cell might be the Chinecse Hamster Ovary cell, but other cells are also suitable.

-
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‘Preferably the cells are of mammalian origin (Jia et al, Mol.Endocrin., 5, 759-776,

1991).

Methods 6 construct recombinant LH or FSH expressing cell lines are well known
in the art (Sambrook et al., Molecular Cloning: a Laboratory Manual, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, latest edition). Expression of receptor is
attained by expression of the DNA encoding the desired protein. Techniques for site
directed mutagenesis, ligation of additional sequences, PCR, and construction of
suitable expression systems are all, by now, well known in the art. Portions or all of the
DNA encoding the desired protein can be constructed synthetically using standard solid
phase techniques, preferably to include restriction sites for ease of ligation. Suitable
control elements for transcription and translation of the included coding sequence can be
provided to the DNA coding sequences. As is well known, expression systems are now
available which are compatible with a wide variety of hosts, including prokaryotic hosts
such as bacteria and eukaryotic Liosts such as yeast, plant cells, insect cells, mammalian
cells, avian cells and the like.

Cells expressing the receptor are then contacted with the test compound to observe
binding, or stimulation or inhibition of a functional response.

Alternatively isolated cell membranes containing the expressed receptor may be
used to measure binding of compound.

. For measurement of binding radioactively or flucrescently labeled compounds may
be used. As reference compound human recombinant LH or FSH can be used. In the
elternative also competition binding assays can be parformed.

Another assay involves screening for LH or FSH receptor agonist compounds by
determining stimulation of receptor mediated cAMP accumulation. Thus, such a method
involves expression of the receptor on the cell surface of a host cell and exposing the
cell to the test compound. The amount of cAMP is than measured. The level of cAMP
will be reduced or increased, depending on the inhibitory or stimulating effect of the test
compound upon binding to the receptor.

In addition to direct measurement of e.g. cAMP levels in the exposed cell, cells can
be used which in addition to transfection with receptor emcoding DNA are also
transfected with a second DNA cmcodmg a reporter gene the expression of which
responds to the level of cAMP. Such reporter genes might be cAMP inducible or might
be constructed in such a way that they are conpnected to novel cAMP responsive
elements. In general, reporter gene expression might be controlled by any response
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clement reacting to changing levels of cAMP. Suitsble reporter genes are e.g. LacZ,
alkaline phosphatase, firefly luciferase and green fluorescence protein. The principles of
such transactivation assays are well known in the art and are described e.g. in Stratowa,
Ch, Himmler, A and Czemilofiky, A.P., Curr.OpirLBiotechnol.6, 574 (1995).

For selecting active compounds on the LH or FSH receptor, testing at 10 M must
result in an activity of more than 20% of the maximal activity when LH or FSH is used
as a reference. Another criterion might be the BEC,, value, which must be < 10° M,
preferably < 107 M.

The skilled artisan will recognize that desirable EC,, values are dependent on the
compound tested. For example, a compound with an ECy, which is less than 10-5 M is
generally, considered a candidate for drug selection. Preferably-this value is lower than
107 M. However, & compound which has a higher EC,,, but is selective for the particular
receptor, may be even a better candidate.

Screening for LH receptor agonistic compounds can also be performed by using a
mouse Leydig cell bioassay. (Van Damme, M., Robersen, D. and Diczfalusy, E., Acta
EBndocrinol. 77: 655-671 (1974), Mannaerts, B., Kloosterboer, H. and Schuurs, A,
Neuroendocrinology of reproduction. R. Rolland et al. Eds., Elsevier Science Publishers
B.V., 49-58 (1987)). In this assay, stimulation of LH receptor mediated testosterone
production can be measured in Leydig cells isolated from male mice.

FSH agonistic activity of compounds can also be determined in an ex vivo model
using cultured mouse follicles according to Nayudu, P. and Osbommn, S. (J. Reproduction
and Fertility 95, 349-362 (1992)). Therefore, mouse ovarian follicles are isolated and

-cultured in the presence of FSH agonistic compounds to induce follicular growth.

Measurements of follicular diameter and estradiol in the culture medium are indicative
for follicular growth.

To measure LH in vivo activity of compounds, ovulation induction in immature
mice can be studied. In this assay immature female mice are primed with urinary FSH
and approximately 48 hours later treated with a L agonistic compound. The animals
are killed -after LH agonist treatment and the number of ova in the oviduct is
microscopically assessed.

To measure FSH ir vivo activity of compounds immature female rats are treated at
0, 8, 24 and 32 hours with a FSH agonistic compound to induce follicular growth. At 52
hours after the start of the experiment the animals are injected with hCG to induce
ovulation. The animals are killed 72 hours after the start of the experiment and the
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pumber of ova in the oviduct is microscopically assessed. In addition ovarian weight is
determined.

The compounds of the present invention can be applied clinically in those regimens
where now LH or hCG is used. These include LH mibstitution among subjects with
hypogonadal bypogonadism either male or female, midcycle administration to induce
ovulation (ovulation induction (OI) or controlled hyperstimulation (COH) or stimulation
of the corpus luteum.

The following examples are illustrative for the invention and should in no way be
interpreted as limiting the scope of the invention.

Examples

Example 1

dlpyrimidine-6-carboxemide

(2). 5-Cyano-4-(3-nitrophenyl)-2-methylthio-6-oxopyrimidine

A mixture of S-methylisothiourea sulfate (69.0 g), 3-nitrobenzaldehyde (75.0 g), ethyl
cyanoacetate (56.0 ml) and potassium carbonate (72.5 g) in abs. EtOH (1500 ml) was
stixred at 60°C for 16 h. The reaction mixture was cooled to 0°C in an ice bath. The
resulting precipitate was filtered off, washed with sbs. EtOH and dissolved in hot water
(100°C). The solution was cooled to room temperature, acidified with 2N HCI to pH 2
and cooled to 0°C in an ice bath. The resulting precipitate was filtered off and washed
with ice water. Residual water in the precipitate was removed by coevaporation with
1,4-dioxane.

Yield: 54.0 mg.
MS-ESL:  [M+H]' =289.0
TLC: R, = 0.3, silica gel, DCM/MeOH = 9/1 (v/v).

(b). 6-Chloro-5-cyano-4-{3-nitrophenyl)-2-methylthio-pyrimidine
POCl, (100 ml) was added to a stired solution of 5-cyano-4-(3-nitrophenyl)-2-
methylthio-6-oxopyrimidine (example 1(a), 25.0 g) in dry 1,4-dioxane (300 ml). After 3

L.
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h at 90°C, the mixture was cooled fo room temperature and concentrated under reduced
pressure. The residue was dissolved in 1,4-dioxane (100 ml) and the resulting solution
was cooled to 0°C: Joe water was cautiously added. The resulting precipitate wis filtered
off and washed with water. Residual water in the precipitate was removed by
coevaporation with 1,4-dioxane.

Yield: 26.0 g.

MS-ESI: [M+HT'=307.0

TLC: R,= 0.5, silica gel, heptane/BtOAc = 3/2 (VAV).

(c). "Ethyl _S-cyano-4-(3-nitrophenyl)-2-methylthio-6{(ethoxycarbonylmethylthio)-
pyrimidine

DIPEA (15.7 ml) was added to a stirred solution of ethyl 2-mercaptoacetate (9.3 mi) and
6-chloro-5-cyano-4-(3-nitrophenyl)-2-methylthio-pyrimidine (example 1(b), 26.0g)ina
mixture of EtOH (250 mI) and DCM (250 ml). After 1 h at room temperature, 0.1N ag.
HCI (500 ml) was added to the mixture which was then extracted with DCM (3*500
ml), dried (MgSO,) and concentrated under reduced pressuze.

Yield: 280g
MS-ESI: [M+H]" = 390.4
TLC: R,= 0.5, silica gel, heptane/EtQAc = 3/2"(v/v).

(d). Ethyl 5-amino-4-(3-nitrophenyl)-2-methylthio-thieno[2,3-dlpyrimidine-6-
carboxylate .

A mixture  of  ethyl  S5-cyano-4(3-nitrophenyl)-2-methylthio-6-
(cthoxycarbonylmethylthio)-pyrimidine (example 1{c), 28.0 g) and DIPEA (30 mI) in a
mixture of toluene (150 ml) and EtOH (150 ml) was stirred at reflux temperature
(100°C) for 16 h. The mixture was then cooled to room temperature and concentrated
under reduced pressure. Residual DIPEA was removed by cosvaporation with toluene.
Yield: 280g

" MS-BSL:  [M+H]*=391.2

TLC: R,= 0.6, silica gel, heptane/BtOAc = 3/2 (v/v).
(e). Ethyl 5-amino-4-(3-aminophenyl)-2-methylthio-thieno[2, 3-djpyrimidine-6-
carboxylate

EtOH (400 mil) was added to a mixture of ethyl 5-amino-4-(3-nitrophenyl)-2-
methylthio-thieno[2,3-d]pyrimidine-6-carboxylate (example 1(d), 28.0 g), concentrated
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aq. HC1 (15 ml) and tin (T} chloride (41.0 g) in 1,4-dioxane (400 mI). The mixture was
stirred at 90°C for 16 b. The mixture was then cooled to room temperature and
concentrated under reduced pressure. The residue was suspended in EtOAc (1000 ml).
4N ag. NaOH was added to obtain a pH of 10-11. The mixture was vigourously stirred
and the organic layer was separated, dried (MgSO,) and concentrated under reduced
pressure.

Yield: .  21.0g

MS-ESL M+H]" = 3610

TLC: R,;= 0.6, silica gel, beptane/BtOAc = 3/2 (viv).

(). 5-Amino-4-(3-aminophenyl)-2-methylthio-thieno[2,3-dlpyrimidine-6-carboxylic
acid '

Potassium hydroxide (32.4 g) was added to a solution of ethyl 5-amino-4-(3-
aminophenyl)-2-methyithio-thieno[2,3-d]lpyrimidine-6-carboxylate (example 1(e), 21.0
g) in a mixture of 1,4-dioxane (300 ml) and water (100 ml). After 16 h at 90°C, the
mixture was cooled to 10°C and 2N ag. citric acid (300 ml) was added under vigourous
stirring. The resnlting precipitate was filtered off, washed with water (180 ml) and dried
in vacno.

Yield: 140g
MS-ES:  [M+HJ' =333.0
TLC: R, = 0.5, silica gel, DCM/MeOH = 9/1 (v/+).

carboxamide

TBTU (16.1 g) was added fo a solution of 5-amino-4-(3-aminophenyl)-2-methylthio-
thieno[2,3-d]pyrimidine-6-carboxylic acid (example 1(f), 14.0 g), DIPEA (17.4 ml) and
tert-butylamine (7.3 g) in DCM/DMF (1/1, v/v, 250 ml). After 3 h at room temperature,
the mixture was washed with sat. ag. NaHCO, (3*100 ml), 0.1 N ag. HCI (100 ml) and
water (100 ml). The organic layer was concentrated under reduced pressure. The crude

product was purified by crystallisation from warm abs. EtOH (300 mI).

Yield: 105g :

MS-ESI: [M+H]" =388.2

HPLC: R, = 30.72 min, Luna C-18(2), 5 pm, 250*2.0 mm, detection UV =210 nm, oven
temperature = 40°C, flow = 0.25 ml/min,, eluent water/ACN/MeOH = 90/9.5/0.5 to
0/95/5, nm time = 50 min.
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(b). terr-Butyl 5-amino-2-methylthio-4-{3-(2-bromoacetamido)-phenyl)-thieno[2,3-
dlpyrimidine-6-carboxammitie o ,
Bromoacetylchloride (615 mg) was added to a solution of tert-butyl 5-amino-2-
methylthio-4-(3-aminophenyl)-thieno[2,3-d)-pyrimidine-6-carboxamide (example 1(g),
1.08 g) and DIPEA (2.43 ml) in dry DCM (20 ml). After 3 h at room temperature, the
mixture was diluted with DCM, washed with sat. ag. NaHCO,, dried (MgSO,) and -
concentrated under reduced pressure. The crude product was purified by
chromatography oa silica gel using heptane/EtOAc = 3/2 (v/v) as eluent.

Yield: 910 mg

MS-ESI: [M+H]" = 510.2

TLC: R, = 0.3, silica gel, heptane/EtOAc = 3/2 (VAV).

(). tert-Butyl _5-amino-2-methylthio-4-(3-(2-(azetidin-1-yl)-acetamido)-phenyl)
thienof2,3-d]pyrimidine-6-carboxamide

tert-Butyl 5-amino-4-(3-(2-bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-
d)pyrimidine-6-carboxamide (example 1(h), 91 mg) was added to a solution of azetidine
hydrochloride (120 mg) and N,N-diisopropylethylamine (0.25 mI) in DCM (5 ml). After
16 h at room temperature, the mixture was washed with sat. aq. NaHCO,, dried
(MgSO,p and concentrated under reduced pressure. The crude product was purified by
HPLC using a Luna C-18 column with the following gradient: 0.1% aq.TFA + 10% aq.
ACN/ACN = 90/10 to 10/90 in 30 min. The title compound was then lyophilized from
water with 0.1% TFA.

Yield: 56 mg (TFA-salt)

MS-BSE  [M+H]' =4852

HPLC: R, = 13.45 min, column Luna C-18(2), 3 pum, 100*2.0 mm, detection UV = 210
nm, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH
2.1/water/ACN = 10/70/20 to 10/10/80 (v/v), run time = 20 min.

Example 2

tert-Butyl 5-amino-2-methylthio-4-(3-(2-(morpholin-4-y)-acetamido)-phenyl)-
thieno[2,3-d]pyrimidine-6-carboxamide
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Morpholine (5.0 ml) was added to a solution of tert-butyl S-amino-4-(3-(2-
bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxamide
(example 1(h), 1.0 g) in THF (50 ml). After 16 h at room temperature, the mixture was
concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using DCM/MeOH = 9/1 as eluent. The crude product was
further purified by HPLC using a Luna C-18 column with the following gradient: 0.1%
aq. TFA/water/ACN = 3/97/0 to 3/7/90 in 30 min. The pure title compound was
lyophilized from a mixture of 0.1% aq. TFA and water.

Yield: - 215 mg (TFA-salt)

MS-ESI: [M+H]' =5152

HPLC:Rt = 20.62 min, Luna C-18 (2), 5 um, 150*2 mm, detection UV = 210 nm, oven
temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50 mM pH
2.1/water/ACN/MeOH = 10/72/17/1 to 10/18/68/4 (v/v), run time = 40 min.

Example 3

tert-Butyl 5-amino-2-methylthio-4-(3-(2-(thiomorpholin-4-yl)-acetamido)-phenyl)-
thieno[2,3-d]pyrimidine-6-carboxamide

Thiomorpholine (2.16 m]) was added to a solution of tert-butyl 5-amino-2-methylthio-4-
(3-(2-bromoacetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide (example 1(h),
1.09 g) in DCM (50 ml). After 16 h at room temperature, the mixture was diluted with
DCM, washed with sat. aq. NatHCO,, dried (MgSO,) and concentrated under reduced
preasure. The crude product was purified by HPLC using a Luna C-18 column with the
following gradient: 0.1% aq. TFA + 10% ag. ACN/ACN = 100/0 to 10/90 in 30 min,
The pure title compound was lyophilized from water acidified with aq. 1N HC).

Yield: 816 mg
MS-ESIL: (M+H]" = 531.2

HPLC:R, = 14.72 min, cohmn Luna C-18(2), 3 pm, 100*2 mm, detection UV = 210
nm + 254 nm, oven temperature = 40°C, flow = 0.25 ml/min, eluent phosphate buffer 50
mM pH 2.1/water/ACN/MeOH = 10/72/17/1 to 10/18/68/4(v/v), run time = 20 min.
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Example 4

tert-Butyl
thieno[2,3-dlpyrimidine-6-carboxarnide

Piperidine (3.0 ml) was added to a solution of fert-butyl S5-amino-4-(3-(2-
bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-d]pyrimidine-6-carboxamide
(example 1(h), 1.0 g) in CH,Cl, (50 ml). After 16 h at room temperature, the mixture
was concenirated under reduced pressure. The residue was purified by column
chromatography on silica gel using DCM/MeOH = 9/1 as eluent. The crude product was
further purified by HPLC using a Luna C-18 column with the following gradient: 0.1%
aq. TFA/ACN = 100/0 to 10/90 in 30 min. The pure title compound was lyophilized
from a mixture of 0.1% ag. TFA and water.

Yield: 351 mg (TFA-salt)

MS-ESI: [M+H]* = 513.2

HPLC: Rt = 37.3 min, Luna C-18 (2), 5 pm, 150*2 mm, detection UV =210 nm, oven
temperature = 40°C, flow .= 0.25 ml/min, eluent phosphate buffer 50 mM pH
2.1/water/ACN = 20/60/20 to 20/0/80 (v/v), run time = 40 min. -

Example 5
tert-Butyl S5-amino-2-methylthio-4-(3-
" thieno[2,3-d}pyrimidine-6-carboxamide

Pymolidine (3.0 ml) was added to a solution of fers-butyl 5-amino-4-(3-(2-
bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-d}pyrimidine-6-carboxamide
{example 1(h), 1.0 g) in CH,C], (50 ml). After 16 h at room temperature, the mixture
was concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using DCM/McOH = 9/1 a5 cluent. The crude product was
further purified by HPLC using a Luna C-18 column with the following gradient: 0.1%
aq. TFA/ACN = 100/0 to 10/90 in 30 min. The pure title compound was lyophilized
from a mixture of 0.1% aq. TFA and water.

Yield: 616 mg (TFA-salt)
MS-ESL M+H]' = 499.2
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HPLC: Rt = 37.5 min, Luna C-18 (2), 5§ pm, 150*2 mm, detection UV = 210 nm, oven
temperature = 40°C, flow = 0.25 mlmin, eluent phosphate buffer 50 mM pH
2.1/water/ACN = 20/60/20 to 20/0/80 (v/v), run time = 40 min.

Example 6

tert-Butyl 5-amino-2-methylthio-4-(3 iperidin-1-yl}-acetamido)-phenyl)-
thieno[2,3-dlpyrimidine-6-carboxamide

Piperazine (2.5 g) was added to a solution of fert-butyl 5-amino-4-(3-(2-
bromoacetamido)-phenyl)-2-methylthio-thieno[2,3-dJpyrimidine-6-carboxamide
(example 1(h), 1.0 g) in CH,C), (50 ml). After 16 h at room temperature, the mixture
was concentrated under reduced pressure. The residue was purified by column
chromatography on silica gel using DCM/MeOH = 7/1 as eluent. The crude product was
further purified by HPLC using a Luma C-18 column with the following gradient: 0.1%
ag. TFA/JACN = 100/0 to 10/90 in 30 min. The pure title compound was lyophilized
from a mixture of 0.1% aq. TFA and water.

Yield: 766 mg (bis TFA-salt)
MS-ESI: [M+H]' =514.4

.HPLC: Rt = 33.7 min, Luna C-18 (2), 5 pm, 150*2 mm, detection UV = 210 nm, oven

temperature = 40°C, flow = 0.25 ml/min, cluent phosphate buffer 50 mM pH
2.1/water/ACN = 20/60/20 to 20/0/80 (v/v), mn time = 40 min.

Example 7

CHO-LH and CHO-FSH in vitro bioactivity

LH agonistic activity of compounds were tested in Chinese Hamster Ovary (CHO) cells
stably transfected with the human receptor and cotransfected with a cAMP responsive
element (CRE) / promotor directing the expression of a firefly luciferase reporter gene.
Binding of ligand to the Gs-coupled LH receptor will result in an increase of cAMP,
which in turn will induce an increased transactivation of the luciferase reporter
construct. The luciferase signal was quantified using a luminescence counter. For test
compounds, EC;, values (concentration of test compound causing half-maximal (50 %)

'l‘.
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stimmulation) were calculated. For that purpose the software program GraphPad PRISM,
version 3.0 (GraphPad software Inc., San Diego) was used.

In 2 similar way FSH agonistic activity. of compounds was tested in CHO cells
transfected with the luciferase reporter géne and the human FSH receptor. Results are
shown in Table 1.

In vivo bioactivity

To measure in vive activity of LH/FSH receptor agonistic compounds ovulation induction
in immature mice was studied. In this assay immature female mice were primed with
urinary FSH (Humegon 12.5 IU/animal). Approximately 48 hours later the animals were
treated with a LH /FSH agonistic compound at a dose-level of 50 mg/kg. The animals
were killed 24 hours after LH/FSH agonist treatment and the ‘mumber of ova in the
oviduct was microscopically assessed. Results are shown in Table 1.

Table 1

Example EC50 CHO | ECB0 CHO | no. animals | mesn no, of ova
no. |Name LHR (M) | FSHR (W) iasted (50 mg’kg p.o.)

teri-Buty) 5-amino-2-methyithlo-4-{3-(2-
(ezetidin-1-yi)}-acetamide)-phenyl)-
1___|thienof2.3-dipyrimidine-8-carboxamide | 3.88E-00 | 4.82E-07 15 18

trt-Butyl S-amino-2-methythio-4-E-{2-
(marpholin-4-yf)-acetamido}-phenyl)- _
2___|thienc[2,3-dlpyrimidine-B-carboxamide | 224500 | 4.20E-08 10 0.3

-4-yi-acatamido)-phanyl)-

‘En-aum 5-amino-2-mathyithio-4-(3-(2-
{thiomerpholin
thieno[2.3-djpyrimidine-6-carboxamide | B.035-08 | 1.045-08 10 18.8

[~ ]

|trt-Butyl 5-amino-2-methythio-4-(3-{2-
{pipasridin-1-yl)-acatamido)-phenyl)-
4___|thienof2,3-djpyrimidine-6-carbesamide | 6.63E-09 | 2.01E-07

tart-Butyl S-amino-2-methytthio-4-(3-(2-
(pyrrolidin-1-y1}-acetamido)-phanyl)-
-] thienoj2,3-djpyrimidine-8-cerbammide 6.68E-00 | 4.80E-Q07

tert-Butyl 5-amino-2-methylthio-4-{3-{2-
(plperazin-1-yi)-acetamido)-phenyl)-
¢ |thienof2 3-dpyrimidine-8-carboxamide | 3.47E-08 | 1.505-07
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Claims

A thieno[2,3-d]pyrimidine derivative according to general formula I,

H _Rt
Tk
NH,

“
“-“\,L" | : NH
<

(Formula I)

or a pharmaceutically acceptable salt thereof, wherein R1 and R2 together with the
nitrogen atom to which they are bonded form a ring having 2-6 carbon atoms,
optionally containing one or more heteroatoms selected from N, O and/or S.

A compound selected from the group of tert-buty] 5-amino-2-methylthio-4-(3-(2-
(azetidin-1-yl}-acetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide; text-
butyl 5-amino-2-methylthio-4-(3-2-(morpholin-4-yl)-acetemido)-phenyl)-

' thieno[2,3-d]pyrimidine-6-carboxamide; text-butyl 5-amino-2-methylthio-4-(3-(2-

(thiomorpholin-4-yT)-acetamido)-phenyl)-thieno[2,3-d]pyrimidine-6-carboxamide;
tert-butyl 5-amino-2-methylthio-4-(3-(2-(piperidin-1-y1)-acetamido)-phenyl)-
thieno[2,3-d)pyrimidine-6-carboxamide; tert-butyl 5-amino-2-methylthio-4-(3-(2-

) (pyrmlidin-l-yl)-aoetamido)—ﬁhmyl)—thieqo[z.3-d]pyﬁmidjne-6-cuboxamide or tert-

butyl 5-amino-2-methylthio-4-(3-(2-(piperazin-1-yl)-acetamido)-phenyl)-thieno[2,3-
dlpyrimidine-6-carboxamide. -

. A compound according to claims 1-2 for use in therapy.

A pharmaceutical composition comprising a thieno[2,3-d]pyrimidine compound
according to claims 1-2 ora pharmaceutically acceptable salt or solvate thereof, in
admixture with a pharmaceutically acceptable auxiliary.
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Use of thieno[2,3-d]pyrimidine compounds according fo claims 1-2 or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of a

~ medicament for the control of fertility.

A method to treat fertility disorders in patients in need thereof by administration of
an effective amount of a compound according to claims 1-2.
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EP (designating NL) 2001 01203327.0 EPQ
item (2)
item (3)

Mark the fallowing check-bax {f the curtified capy qf the earlier application is to be larusd by the Office which for the purpases of the present
application iz the receiving Office (a fex may be required):
‘The receiving Office is hereby requested to prepare and transmit to the International 1

ureau s certifle f the earjicr application(s) i 2l B

Box No. VII  INTERNATIONAL SEARCHING AUTHORITY

Choice of Internatioual Searching Anthority (ISA) (If wo or more Intsrnational Searching Authoritias are
compeleni io carry oul the internaitonal search, indicass the Authorily chosen; the hwo-leitar code may be used): 1SA /ERQ)

Earller search Fill in whare a search (Intsrnotional, international-type or other) by the International Searching Autherily hay already been carrisd
out or requested and the Authority is now requested to base the busrnational search fo the extens possibls, on the results of that sariier search. identily
Such search or requert sither by reference to the ralsvant application {or the tronsiation therweg) or by reference io the search requast

Counry (or regional Office): EP Dute (dayimentiiyear) (4-09-2001 . Numbe: 01203327.0
Box No. VIII CHECK LIST
This intemational application containg This international application is sccompanied by the item(s) marked below:

following number of sheets: . .

’ 1. [X] scpunte signes 5. ] tee catculstion sheet
1. request: 4 sheets power of starmey . D
M 2. f &, ] indtcations concerning

2. description: 19 theets E] copy °M‘.m“| u::':d m -

3. claims: 2 shes |3 D statement explaining 7 D nucleotide sn/or amino acid

4l : ] sheets D lack of signature D sequence liging (diskette)

5. drawings: sheets 4 priority document(s) 5. other fpectfy): Request refund Letter /

Ideniified in Bax No V1 Copy European Search
6. sequence Lising: sheety Report.
—_— ax item(g):
Total ; _26 __ sheets
Figure No. of the drawings (if any) should accompany the abmtract when it is published.
Box No. IX SIGNATURE OF APPLICAN'I}OB AGENT
Nex: to each signature, indicats the the person zign in whick the persen signs (|f nech capacity ix npt obvious from reading
*ha requesi)
P ezenbeek

For receiving Office use only

. Date of actual receipt of the purported 2. Drawings
intemationn) application: D received
3. Corrected date of actual receipt due to Iater but
timely received papers or drawings completing
inn:

4. Date of timely receipt of the required . recotved:
| concolions ynder PCT Asticle 11Q2);

5. Inemationsl Sexrching Authority ISA/ 6 “Tranumittal of sesrch copy delayed
. specified by the applicant until search fee |s paid

For Intemationsl Bureau use anlvy

Daie of receipt of the recond copy
by the International Burean:

Form PCT/RO/I01 (last sheet) (January 1994; reprint January 1998) See Notas 1o the requast form
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This skeet is not part of and does not counl ax a shect of the International application, U ﬁ
PCT Fow receiving Office ose onlv
FEE CALCULATION SHEET
Asnex to the Request Int=mationsl smolicsticn No.
Applicant’s or sgent’s
file reference 2001.647 W0 Date of the receivi
Applicant
Akzo Nobel N V.
CALCULATION OF PRESCRIBED FEES
1. TRANSMITTAL FEE |euR 100,= [1]
2. SEARCH FEE |Evr 965=  [s]

Internationsl search to be cavied out by  EPOD
(If two or mare Iniernational Setrching Authorities ore competent in relation 1o the intarnational
application, indicats the name of the Authority which is chosen io carry ot the inmrmational ssarch .)

3. INTERNATIONAL FEE

Basic Fee

The intemational spplication contains 20
fim 30 s PV (EUR 444=__ [ ]

1. EUR_10,~ L [6 |

remaining sheets " “siditions) smount I

Add amounts entered at by and by and enter total a1 B |Eur _444= [B]
. Deslgnation Fees
The intcmational application containg 58 designations

amount of designmtion ¢ |EUR 480.= [ D |

payable (maximun 3)

Add amounts entercd st B and D md entey total at | |EUR 924= [1]

(Applicanty from cersain States are entitled fo a reducvion of 75% of the
international fee. Whare the applicant is (or all appiicants are) so0 sntided, the
total 1o be entered ot 1 b 25% of the xum of the amounts enizred at B and D)

4. FEE FOR PRIORITY DOCUMENT [EUR 30,= m

5. TOTAL FEES PAYABLE

Add amount entcred at T, S, 1 and P, EUR 1999=
and enter total in the TOTAL box

! ‘ The designation fec is not paid at this time.

_totaL |

OF PAYMENT
ﬁ authorization 1o charge
deposit account (see below) bank draft coupons
I cheque cash other (apecifiy);
postal money order revenue stamps

DEPOSIT ACCOUNT AUTHORIZATION ( this modr of payment may not be cvailabls at all recaiving Qffices )
menoy EPO

depoait account.

Bureau of WIPO to my depasit account,

P4 is bereby authorized 10 charge the total fees indicated above 10 my deposit account,
X is e.eby authorized 1o charge any deficiency or credit any overpayment in the total fees indicated above to my

is bereby avthorized to charge the fee for preparation and transmiftal of the priority

2809 0081 28/08/2002
Deposit Account Number . Date (dawmonth/pear) _Signature P van Wezenbegk

Form PCT/RO/10! (Annex) (January 1996; repeint January 1998)

See Notes io the fee caleulation sheet



Power of Attorney
(Concerning a Given International Application)

PATENT CO-OPERATION TREATY
APPOINTMENT OF AGENT OR COMMON REPRESENTATIVE

POWER OF ATTORNEY
The undersigned applicant(s):
HANSSEN, R.G.J.M. TIMMERS, C.M.
Robert Gerard Jules Marle Cornelis Marius
N.V. Organon N.V. Organon
Postbus 20 Postbus 20
5340 BH Oss 8
he Netherlands The Netherlands
herelry appoints (appaini) Mr. (Ma,,Miss, Mn.) [Name, addrags]:
H. Kraak M. Hogenbirk P.M.G.F. van Wezsnbeek
All residing et:
Paosthus 20
3340 BH Oss
The Netheriands
[X] as agent [ ] s common representative

to act on his (her, their) behalf before the competent Interational Authorities in connection with
the internationsl application on [title of the invention, applicant’s or ugent’s file reference, if any
has been indicated in the request, international spplication number, if alroady available):

Our ref: 2001.647 WO

nute: “Thieno[2,3-d] pyrimidines with combined LH and FSH agonistic activity"

filed with the [name of the Office]: EPO
L as recciving Office and (10 make or receive payraents on his (her,their) behalf.

Signoture of the spplicant (where there are several applicants, each of them must sign):

HANSSEN, R.G.J.M. TIMMERS, C.M.

M

[Type the name under the (each) signature and add, in case of legal persons, an

indication of the capacity in which the person signs)




Bine Gbermiltein die 3 Blitter 1004.1-3 dem EPA in Minchen, Direktion 5.1.1, und beachten Sie Blad 1004.4, insbesondare Nr.3 b, 3/
Please lorward Lhe J sheets 1004.1-3 to the EPO at Munich, Diractorate 5.1.1 and pay attentldn to shast 1004.4, sapecially point 3 b,
Pritra de faire parvenir les 3 feulles 1004.1-3 & 'OEB & Munich, Direction 5.1.1 et de tenir compte de la feuille 1004.5, notamment du peint 2

ALLGEMEINE VOLLMACHT Nor i michen Gabuch TFor ool as vy
GENERAL AUTHORISATION e e senaral Athors
POUVOIR GENERAL ¥ oo gl S
59 (rev.)
Ich (Wir) 1 (We) ! Je {(Nous)
r 1
Akzo Nobel N.V.
Velperweg 76
6824 BM Arnhem
The Netherands
T L J

Schalkwijk, Pietar Carnelis

Van Deursen, Petrus Hubertus
Quelle-Fontijn, Monique

Hesselink, Dinah E,

Zonneveld, Hendrik Jan

Oe Vries, Adriaan Jacobus

Alferirik, Petrus Johannes Theodorus
Van den Broek, Ludovicus, A.G.M.

receive paymentis on my (our} behail.

bevolimachtige(n) hlermit / do hereby suthorise ! autorisa (autorisons) par Is présente

Address of place of buslness:

Akzo Nobel N.V.

Inteilectual Property Department (Dept. AIP)
P.O. Box 9300 .

6800 SB Amhem

The Nestherlands

mich (una) in cen durch das Europlischa Patentibersinkommen geschaffenen Verfahmp In gllan malnen (unseran) Patentangelagenhaiten
Zu vertreten, alle Handlungan Xir mich (Uns) vorzunehmen und Zahlungen Fir mich {Une)in Empfang zu nehmen.

lo represant me (us)in sl procesdings astablishad by the European Palent Canvantion snd to act for me (us) in sil patént ensaclions and to

& me (nous) représenier pour ce qui concame utes mes (nos) affsires de brevat duns touts procédure institude par la Convanlion sur e
brevet suropden e, & ce litre, 4 agir n mon (notre) nom et i recevoir des palemants pour men {noire) compta.

E Dis Volmacht gl auch fiir Verfshran nach dem Verirag Gber die intamationale Zusafumenarbelt sul dem Geblet das Patentwesens.
This avtharisation shall also apply lo the same extent lo any proceedings astabliished by the Pelent Cooperation Trealy.
Ce pouvoir s'appiique dgaiamant & toule prociédure instituds par le Traitd de coopération en matidre de brevets.

E Weitare Verirster sind suf sinam gasonderian Biatt angegeben. / Additional rapresentaives indicated on suppiementary shast
Les autres mandataires sont mentionnis sur une feullla supplémentalrs.

E Untervelimacht kann artailt warden. / Sub-authorisation may bs given./ Le pouvolr pourra 4tre ditligud.
E] Blile die pelbe Kopia, ergAnzt um die Nr. der aligameinen Volimacht, an den Valimachigeber zurlicksandan.

Please return the yallow capy, supplemanled by the Generai Autharisation Na,, to th"e sytharlsar.
Priére da ranvoyer la copie Jaune au mandant, munia du n° du pouvair général.

On/Placeflley  Amhem, the N
Unlerschrif{an) / Signature(s
- P

Gasslschall angeten),

€= 1
(Holder of Proxy)

Das Formbisg mufl Volimachtgal tischan Personan vom Umanciviisbarachtigten) alganndngly urusrzaichngt sain. Nach dar Unterschilt s
dan {dia} Namen u-‘T"ﬂi!‘)‘TlnrimMn m-ﬂ'ﬂm’ﬂ. wigdarholen (bai ]'unrhlhdun Pamonsn dis Stallung des Untsnchritaberechiigian innarhalh dar

Datum / Data Novambaer 22,

-H-van Deursen
(Holder of Proxy)

Tha form musl bear the personal signature(s) of me Suthorisor(s). (In e case of legal pasmons, that of the officar empowamd (0 sign). Allsr the BigRature, plsass typs the
rama(s) of the sigrutorylies) scding, In tha case of legal parmons, his {thels) postion within the company.

L2 formuiaire dail Aue signe oe wmmhuu(nn}wmmmbmmmmhs,ﬁhmummnmimvmwm
machina, apris a signature. le (les) namis) du {des) nignetaira(s) an mantionnant, dans ' CaS a8 personnas morsies, 398 {lsurs) fonciians au sain de la sackitd.

"EFA/EPO/OES Fom 1004, 04.93




SUPPLEMENTARY SHEET

This sheet is part of:
cOncerning:

signed in the name of:
dated:

Additional representatives:

KRAAK, Hajo

HOGENBIRK, Marijke

DE WEERD, Petrus Gerardus
Wilhelmus

VAN WEZENBEEK, Petrus Maria
Gerardus Fransiscus
HERMANS, Franciscus G.M.

MESTROM, Joannes Jozef Louis

VAN GENT, Marieke
KEUS, Jacobus Albertus Ronald

SCHOLD, Zaid Olof
JONSSEN, Christer

ANDERSSON, Rolf Eding

EPAJEPO/OEB Form 1004. 1 04.92
General Authorisation No. 59 {rev.)
Akzo Nobel N.V.

November 22, 2001

Address of place of business:

N.V. Organon
Patent Department
P.O. Box 20

5340 BH Oss

The Netherlands

Intervet Intemnational B.V.
Patent Department

P.O. Box 31

5830 AA Boxmeer

The Netherlands

Eka Chernicals AB
Patent Department

Box 11556 .
S-100 61 Stockhlom
Sweden -

Akzo Nobel Surface Chemistry AB -
Intellectual Property Department
S-444 85 Stenungsund

. Sweden



The“deman must be filed directly with the competent International Preliwminary Examining Authorlty or, {f wo or mare Authorities are compreien, with the one
chasen by the applicont. The full name or hro-latter codk of that Authorily may be Indicawd by the applicant on the line below:

IPEA/

CHAPTERII

PCT

DEMAND

under Article 31 of tho Patent Cooperation Treaty:
The undersignod requests that the international application specified below bo the rubject of
internntional preliminary exemination according to the Patent Cooperation Trealy.

For Intcrustional Preliminary Examining Authority use only

Identilication ol IPEA Date of receipt ol DEMAND
Applicant’s or agent's fllc reference
Box No.1 IDENTIFICATION OF THE INTERNATIONAL APPLICATION 2001.647 WO
Intcrnationnl application No. Interuational filing date (dawinontijear (Barlicst) Priority dete (daymonth/year)
PCT/EPO2/09647 29-08-2002 04-09-2001

Title of invention

' ‘Thieno{2,3-d|pyrimidines with combined LH and FSH agonistic activity”

Box No. Il APPLICANT(S)

Akzo Nobel N.V.
Velperweg 76

6824 BM ARNHEM
The Netherlands

und uddress:  (Faumily neme folleved by given namo; for a legal entity, full affictal designation. The | Telephone No.:
cidrexs muxt include posral cade and name of conniry.)

0412-666380

Facsimile No.:

0412-650592

Teleprintar No.:

State (i.v. couniry} of nuljonality; NL

Statz (1.e. country) of residence: N

HANSSEN,
Robert, Gerard, Jules, Marie
N.V. Organon

!;wbu.v 20

The Netherlunds

Nome and addroess; (ol e folfiwed by given nome: for a lagal aarity, fil official dexigration. The addrax st include poniol crsks and name of country)

Staie (Le. country) of notionality: NI,

State (7.e. country) of residence: NL

TIMMERS,
Cornelis, Marius
N.V. Organon
Postbux 20
5340 BH (QSS
The Neiherlands

Name ond addrens: (Femily nome fiimead 8y given name: for a lepal endty, full afficial daxignation, The address siust inclick pastal cnde and name of country)

State (i.e. country} of notionality: NI,

Stete (V.e. country) of residence: NL

D {usther opplicants arc indicated on a continuetion sheat,

Krven IWTAPRA AL (vt vl 11 1004 it B 100K

Cow Mnrne trs the desvined frrw

=33



International spplication Na.
Shoot No. 2.. PCT/IEPO2N9647
BDoxNo.I1ll  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The [ollowing persan ls Lx_ agent COMmOn representative
and has been sppeinted sarlicr ond represents the applicant(s) alse for intcrnational preliminary examination.

D is hetehy ajypointed and any carlier nppointment of (an) agent{s)/comman represcntative is baroby revoked.

D is herchy sppointed, specifically for the procedure before the Intamational Preliminary Examining Authority, in sddition to the agent(s)comman
represeniative sppointcd earier,

Neme and nddress:  (Family name followsd by given name; for a isgal entity, full official designation. | Telophone No.:
The ackiress st inclwde posial code and name of cowniry,)
0412-666219
P.MG.F. van Wezenbeek Racximile No.:
Pi .io!.naﬂa;[ 200 0412650592
The Netherlunds
Teleprintar No.:

D Mark this eheck-box where no sgant or commeon representative IWBbas bean appoimed and the space above is wed instoad (o indiceto o spesial addrom
o which cotrcspondenco sheuld ba sant,

Box No. IV STATEMENT CONCERNING AMENDMENTS

The applicant wishes the inlemalional Prdiminary Examining Authority®
(0] E w siart the imeynationnl preliminary eamination on the basks of the intermational application as originally filed.
{ify D 10 inke inmio peount the smandments undes Article 34 of

D the description (smendments sitached).

D the cluims (amendments attached).

D tho drowinga (amendments atiached).

(i) D ta Lleke inlo uccount any smondments of the cluima under Article 19 filed with the Internations] Burexu (n copy is stiséhed).
fiv) D W disrcgard any nmendments of the claims made under Article 19 and to consider them as reversed,
] D to poripone the sost of Do intorational preliminary examination until the expimtion of 20 months from Uic priority deic unicss that Awthority

neccives a copry of any mendments made under Asticle 19 aof & notics from the spplicant that he does not wish to make such amendmenty (Rule
. 62.1(d)), (Thix chack-box mey be merked anly where the e Hmlt wnder Articls 19 has not yet expirsd)

Where no eheek-box is marked, international preliminary cxamingtion will start on the basls of the intcrnstional q:plin!iun - nrigiml_ly filed o1,
where a cupy of amondments o the claims under Article 19 undVor amendments of the internstional application undor Articlo 34 m_n:_mvullr; the
Imemationnl I'reliminory Bxomining Authority before it has begun to draw up a writien apinion or tho intornational preliminary examination report, s
30 amended,

Box No. ¥V ELECTION OF STATES

g The applicant hercby clecta all cligiblo Statas (thar s, all Stavas which Aave been dasignated and which are bewnd by Chapser 1l of the PCT) except

(if tha applicant doas ot wish io alecs certain eligible Statez, the name(s) or cokniry codu(s) of thoss Sratxs murt be indicatad above,)

Farm PCTAPEAMO] (sccond sheet) (Junuary 1994; reprint Jamary 1996) . See Noiar 1o the demand form



Intarnational spplicstion No.
Sheet No. .3 PCT/EPO2/09647
Bux No. VI CHECK LIST
“The demand ia aceompanicd by tho following documents for the For lnu-nlnnnll l:nlimim
purposcs of international preliminacy examination; . Examining Authority 150 only
1. smondinents under Aniclc 34 received not received
description sheets D D
cloims shosin D D
dmwinga sheeh D D
2 ioilcr necompanying smendments
under Articlo 34 sheots ] ]
3.copy of amondmens under Anticle 19 shoets D D
4 copy of satement under Article 19 shents D D
5. other frpucifl): sheen D D
“The domand is also ncecompanicd by the ilem{s) marked below:
L D separaie signed power of attomey 4 E fee calculation sheat
2 D copy of gencral power of altomay s D other (zpectly):

3. D slaicnait explaining Inck of signature

Box No. VII  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Naxt 1o ench signature, indicats the nams of the person signing and the capacity in which the peron sigws (If sveh capecity ir not olrWous from resding th
duimennel).

ﬂ:———/—
P.M.G.F. van Wezenbeek

For International Preliminary Examining Authority ase anly
I. Dute of actual receipt of DEMAND:

¥. Adjusted daie of recoipt of demand dun
o CORRECTIONS under Rule 80.1(b):

3. I:I The date uf rocoipt of tho demand ls AFTER the expition of 19 months The applicant has been
from (he priority datc and it=m 4 or 5, bolow, doey not apply. informed accordingly.

4, D “The dnte of 7eceipt of the demand is WITHIN the period of 19 months from the priority date as sxended by vinus of Rule 8D.5.

s. D Althaugh the dotc of roegint of the demand i after the expimtion of 19 mazths fram the prierity date, the datay in arrival is EXCUSED pursuant o
Rula 82.

For Intornstianal Bureau upe only
Demand reccived from IPEA on;

Form PCTAPEAMOL (loxt sheet) (Januery 1994 repritd Juuary 1996) Ssu Notas o the demand Jorm



P CT I CHAPTER I I

FEE CALCULATION SHEET

Annex ta the Demand for internatlonal prellminary examization

Far Iniomational Proliminary Examining Authority use only ===
International

appliaation No.  PCT/EP12/09647

Applicont's or agent's Da of the IPEA
fle reference 2001.647 WO .
Applicam Akzo Nobel N.V.

Calculation of preseribed fees

I. Preliminaty examination fee IEUR 1530,= P

2 Hondling fee {(Applicunis from certain Stutes ore
untitled 10 8 reduction af 73% of the hondling fes.
{¥here the applicant is {or ail applicents are) 1o en-

’ tisled, the amauni jo bu entered at H is 25% of the EUR 159,= H
hendiing fee,)
3. Total uf prescribed fecy EUR 1689,=
Add (he amounts enteres] st P and H
and] onter total in the TOTAL box
TOTAL

Made of IPaymment

E nutharization o churge deposit
aceount with the IPEA (sce below)

[ [

D potal monoy arder

o 0 cank aran

nOo0
é
|

LII Aceount Authorixation ftiis mode qf payment mioy not be avallobls of ofl IPEAs)

TheIPEA/ EPO [E is berchy muthorized 1o chacgs the lotal fees indicated above tn my depoait account.

{this check-bax may be marked only |f the conditions for depasis
guthorized 10 charge any deficiency or credit any overpayment in
my depasit account,

28020012 30-01-2003 P.M.G.F. van Wezenbeek
| Depout AccoumNumber _ Dge tewinoribeor) _Sisnars

Form PCT/PEA/MO] (Annex) {(Janusry |996) Soe Nates to the faz colculasion sheet
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" 09 pEC. 2

PATENT COOPERATION TREATY
37
From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:
NOTIFICATION OF TRANSMITTAL OF
gAg uggENSEEK ' P.M.G.F, — —l THE INTERNATIONAL SEARCH REPORT
NL-5340 BH Oss a""‘"‘"i::::’_._/ OR THE DECLARATION
NETHERLANDS TSR
(PCT Rule 44.1)

Berich d.d. /

ahin;

Baamr..'. dad.

Date of maling

Aftggen _Q_ {day/monthiyear) 10/12/2002
Applicant's or agent's flia reterence
2001.647 W0 : FOR FURTHER ACTION Sae paragraphs 1 and 4 below
Imemational appiication No. International filng date
PCT/EP 02/ 09647 . ' (cayimonthyear)  20/08/2002
Applicant

AKZO NOBEL N.V.

1. [X] The applican is hereby notified that the Intemational Search Report has been established and Ie tranamitisd herewth.

Filing of amendments and statament under Articls 18:
The appiicant Is entitied, If he 8o wishes, to amend the claims of the International Application (see Rule 46):

When? The time limit for fling such amendments ks normally 2 months from the date of transmitial of the
intemational Search Report; howaver, for more datalia, see the notes on the accompanying sheat.

Whera? Directy 'o the Intamational Bursau of WIPO
34, chemin das Colombeties
1211 Ganava 20, Bwitzerland
Fascimlie No.: {41-22) 740.14.35

For more detalied Instructions, see the nates on the accompanying sheet.

2. D The appiicant is heraby nofified that no intemational Search Raport will be establishad and that the declaration under
Articie 17(2)a) Ip that efect is transmitied herewith.

3. [T] with regard to the protast against payment of (an) additionst fee{s) under Rule 40.2, the applicant is notffied that

the protest together with the decision thereon has bean tranamiited to the Intemational Buresau togathar with the
applicant's requast to forward the texts of both the protast and the decision tharson 1o the designated Offices.

[C] no decision has been mede yet on the protest; the appilcant wil be notified as soon as a declaion ls mad.

4. Further action{s): The appiicant is raminded bf the following:

Shortly atter 18 months from the priority data, the Intemational appilcation will be publshed by the Intemational Buraau.
If the applicant wishes to avold or postpone publication, a notice of withdrawal of the Intemational application, or of the
priority claim, must reach the Intemational Bureau as provided In Rulee 80bis.1 and 80bi5.3, respactively, betare the
compietion of the tachnical prepamations for Intemational publication.

Within 19 months from the priority date, a demand for inlemational preliminary axamination must be fled it the applicant
wiahes i postpons the entry Into the national phase until 30 months from the priority date (in aome Offices aven later).

Within 20 months from the priarity date, the applicant must parform the prescribed acts for entry Into the national phase
before all designated Offices which have not been slactad in the demand or in a later siection within 18 months from the
priority date or could not be elecied becaues they are not bound by Chapter |1,

Name and malling addrese of the Intemational Searching Authority | Authortzed officer

T w&  Eurcpaan Patent Office, P.B. 5818 Patentiaan 2 . .
NL-2280 HV Rljewl)k Sandrine Polenzani
Tal. (+31~70) 3402040, Tx. 31 851 epo nl,
Fax: (+31-70) 340-3016

Form PCTASA/220 (July 1998) i
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NOTES TO FORM PCTASA220

Theaa Notes are intendad to give the basle instruciions eonceming the filing of amencmanis under article 16. The
Notss sre basad on ths requirements of the Paient Cooperalion Trealy, the Reguistiors and the Administrative Instructions
urcler that Treaty. |n_dmmmmmmw the iatisr sre spplicable. For more
datsiled information, sse also the PCT Applicant’s Guide, a publioation of WIPO.

in thess Notes, "Asticle”, "Fuls”, and "Seclion™ refar o the provisions of the PCT, the PCT Regulations and the PCT
melﬂnlrﬂudumr-poﬁvdy

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tholmiuﬂh-.nhrmrudndhhhmm sesarch report, ane opporiunity to amend the claime of the
intsmutional application. & should howsvet be emphasized thel, since all parta of the intemational applioation (slaims,
description and drawinge) may be amended ching the intemnational prefiminary sxaminstion prooedure, there is usually
no nead to fle amendmanis of the cisima under Article 18 supept whers, 0.9. the applicant wants the lelter lo be published
for the purposas of provisional protaction or has anather resson for amending the alaims before intemsiional phuliostion.
Furtharmore, il shouid be emphasized that provisional protedtion is avaliabis in some States only.

What parts of the international application may be amended?
Lhd-'Mibﬂ.mlyhd'l'lmmlyhmmhd.

During the inlemational phass, the claims may siso ba amended (or further amended) under Article 34 before

the Intemationa) Preliminary Examining Authorily. The desariplion and drawings may only be amended under
Asticle 34 bafors the Intemationsl Examining Authorily.

Lhnmmhnmmm.dmdlh-Mdqﬂnﬂnmbmﬁduﬂumﬂa
or, where applicabla, Articdle

Whan? Within 2 months from the daie of tranemittal of the intemational search report or 168 montha from the priority
date, whichever time Emit expires lzter. i should be noled, however, that the amendmants will be considarnd
-hmmmdmhmﬂlwnuuhdbthMimd-hmdh
mh:u;tmmumn-mdmumm intamational publication
(Ruls 481

Whare not 1o file the amendments?

The smendmenis may only ba flad with the itemational Buresu and not with the recsiving Otfios or the
Iintemational Sesrching Authority (Rule 46.2).

Where a damand for intemational preiminary sxaminalion has baen /n filad, sae below.

Hew? Ether by canceliing cne or more sntire dlaima, by adding one or mors new clsina or by amanding the et of
ane or more of the olaims sa Sled.

A replanament shest mus! be submitted for sach sheat of the alsima which, on ssccunt of an amendment or
amendmends, differs from the sheet originally Ead.

Al the cluims sppearing on a replanament shast must be numbermd i Arabio numarals. Whem a olaim s
canoaliad, no renumbaring of the other alalms Is required. In all cases whem olaime sre renumberad, they must
be rerumbered consscutively {Administrsiive nstructions, Beoction 205(b)).

Tha ssvandments must be mada In the languags in which the Intsmational applicstion s io be publishsl. .

What dociments must/may sccompany the amendments?
Lattar (Seciion 205(b)):
The amendmants must be submitted with a lettar.

Thhbrwlnnthmﬂ-hodwlhhihnllimdlmiuﬁm and the amended alsima. & should nat be
contusad with the “Stalement under Astiols 15{1)" (sse below, under “Staiesment under Articls 19{1)").

The jsitar st ba in English ar French, st the cholos of the spplicant. However, ¥ the lsnguege of the

international application Is Engliah, the letisr must be In English; if the ianguage of tha iIntemational appliasiion

I Franch, the lefier muat be in Franch.

Notes to Form PCTASAR220 (first shest) {Jaruary 1954)




NOTES TO FORM PCY/ISA/220 (continued)

The istter muat incioate the differencss between the clsims as fied and the olaims a8 amended. R must, in
partioulsr, indicats, in connection with each olaim sppearing In the intemational appliastion (it being understood
that iclentical indications conosming several alaima may be grouped), whather

@ thwelaimis unchanged;

() the claim is cancelied;

(i) thedlaim s new;

(w) the claim replaces one or more claims as fled;

{v) the olaim = the result of the division of a claim ans fiad.

The following axempies (Rustrala s manner in which amendments mustbe sxplained in the

acoompanying lsiter:

1. [Whare originally there were 48 clairns and after amencdment of some olaims thers sre 511
"Claima 1 t0 29, 31, 32, 34, 35, 37 10 48 replaced by amended claims bearing the same numbems;
olaims 30, 33 and 36 unchanged; new claime 48 to 51 added.”

2. [Whara originally there were 15 claims and after amendment of all olsims there are 11}:
*Cleims 1 bo 15 replased by amanded clsims 1 to 11.°

3. [Where ariginally there were 14 claims and the amendmanis consiat in caneeliing some alaima and In adding
new claima):
“Clsims 1 to 8 and 14 unchanged; clsims 7 to 13 cancelied; new olaims 15, 16 and 17 added ® or
"Claims 7 io 13 sanceled; new claims 15, 1Bwl7dhd.duﬂ-dmum

4. [Where various kinde of amendments are mads]:
*Claims 1-10 unchanged; olaims 11 to 13, 18 and 18 cancslled; olaims 14, 15 and 18 repleced by amended
olaim 14; olsim 17 subdivided into amended deims 15, 18 and 17; new olaims 20 and 21 addad.”

Statement under wticle 19(1)" (Rule 40.4)

The amencdmants may be ancompaniad by a statement sxplaining the amenctiments and indicaling any impact
Mlﬂ:g}.ﬁ“niﬂﬂhmmh“ﬁmnﬂh“(ﬁﬂmﬂhmm

The sislemant will be published with the intemational appication and the amended claima.
2 musi ba in the langusge in which the intamnational apppiicstion Is to be published.
i must ba brisd, nol exocesding 500 words ¥ in English or i ransisted into English.

It shouid not be confused with and doss nol replace the lstter indicating the diffsrences beiween the claims
m f[iad and sa smendad. ik must be Fad on a ssparais shest and munst be identifisd 2 such by a heading,
preferably by using ths words *Stalament under Article 15(1)."

nmuanﬁMuWMNhMMMHthm
cortained in that report. Relersncs to citalions, relsvant ko a given claim, contsinad in the intemational search
report may be mads only in connaction with an amencdment of that alaim,

Conssguence i a demand for intsrmational preliminary exsmination has already been flied

If, at the time of fiing any amandments uncer Article 19, a demand for inlamational preliminary sxsmination
has aiready been submilted, ﬂuqﬂuﬂmﬂtm ot the same time of filing the amendments with the
international Bureau, alsc fils a copy of such amendments with the international Prefiminary Examining
Authorily (see Huhﬂ.&(l).fn‘llﬂlmu}

MQUMM“DMU!HMMI#HHHM“H-MM

The applicant's sttariion is drawn io the fact that, whare upon entry into the national phase, a trarslation of the
dm-mmddurd-rmﬁoﬂmyhmbhﬁmnnhmmdh instead of, or
in addilion to, the irsnslation of the dsims s fled.

For further detalls on the requirements of sach designatadielsctad Offios, ses Volume |l of the PCT Applioant's

Notas to Form PCTASA/220 {ssoond shest) [January 1964)



PATENT COOPERATION TREATY 7o
PCT - '

INTERNATIONAL SEARCH REPORT

(Pcr'Anue 18 and Rules 43 and 44)
Applicant’s or agent's fis reference FOR FURTHER tee Netification of Tranemitial of intsmationel Search Raport
(Form PCTASA/220) as weil as, whera appficable, lem 5 below.
2001.647 WO ACTION e wele i
International appiication No. imemational ing cate (Gay/month/year) (Earilest) Pricrity Date (day/monthysar)
PCT/EP 02/ 09647 29/08/2002 " 04/09/2001
Applicant

AKZO NOBEL N.V.

This intemational Search Report has bean prepared by this Intemational Searching Autharity and Is tranemitied to the applicant
according i Article 18. A copy Is being tranamiitad to the Intamational Bureau.

This Intemational Search Report conslets of e talof ____ 03 sheets.
It Is also accompanied by a copy of each prior art document clied in this report.

1. Baasls of the report
a. With regard 1o the language, the intarnational search was carried out on the basis of the intemational application In the
language In which it was filed, uniess otherwise indicated undser this item.

D the internatonal search was carmed out on the basis of a transiation of the International application fumishad i this
Authority (Rule 23.1(b)).

b. With regard to any nucisotide and/or smino acid sscuance disciosed In the Intemalional appiication, the Intemational saarch
was carried out on the basls of the sequence liating :

contained in the ntemational appileation in written form.

fiied together with the intemational application in computer readable form.
funished subsequently 1o this Authority In written form.

fumnished subsequently to this Authority in computer readbie jorm.

the statamant that the subsequenty tumished written saguence listing doas not go beyond the disclosure in the
Intamational application as illed has baen fumished.

::nsmamantmmhbmdmmdﬁlnmpummﬂﬂefumlnldonﬂeﬂbﬂawﬂﬂanaacpeneallﬂhghubm
ished

Ceriain ciaima wers found unssarchable (See Box I).
Unity of Invention Is lacking (see Box ).

OO0 0O 0000

4. With regard ip the title,

[X] the textis approved.as submitiad by the appiicant.
[[] thetext has been estbiished by this Authortty to read as foliows:

5. With regard © the abstract,

[X] the text is approved es submitted by the appiicant

D the text has been establiehed, according to Fule 38.2(b}, by this Authority as It appears in Box IHl. The applicant may,
within one month from the data of malling of this Intamational search report, submit comments to this Authority.

6. The figure of the drawings % be published with the abstract Is Figure No. —_—
D as suggestsd by the applicant. - D None of the figures.
[[] because the appicant liled 1o suggest a figure.
[C] becauee this agure better characterizes the invention.

Form PCT/ISA/210 (firet sheet) {July 1888)



INTERNATIONAL SEARCH REPORT

International Application No
PCT/EP 02/09647

/4

T L0 7DA0L o AGIK31/505

A61P15/08

According 10 intemailonal Paient Classification {(IPC) orio both national classification and IPC

IPC 7 CO7D A61K

Mhhmndnwmﬂhnm-d (classification sysiem folowed by classification symbois)

Documenisiion searched oiher than minimam documentation 1o the axdent tha such documants am inciuciad in the fiaids searched

EPO-Internal,

Elacironic daia base consuted during the intamational search (name of data basa and, whare practical, search tarms used)

WPI Data, BIOSIS, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Calagory * | Chatlon of document, with indication, where approprisde, of the relsvant passages

Ralgvant to claim No.

cited in the application
examples 111,116; table 1

page 3, 1ine 9-16; claims 1,8,11,15;

A WO 00 61586 A (AKZO NOBEL NV ;ADANG ANTON 1-6
EGBERT PETER (NL); GERRITSMA GERRILDINA)
19 October 2000 (2000-10-19)

D Further documents are listed In the continuation of box G-

E Patent tamily mambers are Usiod In annex.

* Special categorios of cited documants :

*A" documant deflning the genaval ofthe an which is not
wnmmhldpmhlhmm " n
' a'l'l.‘l:mmm“umnh Intemational
“L" document which may throw doubts on priorly claim(s) or
which is cited i estabiish the publication daie of another

citation or other special reason (a8 speciied)

*Cr document relering to an oral disclosure, use, exhibition or
othar means

‘P document | dats bu
“rrmn.nu":lmummmmmnm fiing t

T lmier documanl pubBshed after the international m
or pricrty dals and not in conflict with tha appiicek
lw-l‘l.;ln the o 'h.

X" documnent of paricular relevance; the clamad Invantion
cannol be conskiarad novel or canno! be conaldered 10
invoive an invantive siap whan tha documenl ia taken along

w dnumlulpulhl relgvance:; the ciaimed Invention

be considered to invoive an imventive lllpﬂ:nﬂlllll

ments, such combinaiion baing obviouis 1o & parcon aldiad
ntheat

*&* document member of the same peient family

Date of tha actual compialion of the intermnational search

Daie of maliing of the intemational ssarch repori

NL - 2280 HV Riswik
Tat (+31-70) uo-zmo. T 31 851 apo nl,
Fex {+31-70) 3403016

2 December 2002 10/12/2002
Namé and mafing address of the ISA Authorized oficer
European Pedant Office, P.B. 5818 Paientiaan 2

Guspanova, J

Form PCTABA/210 (second shaal) Wuly 1962)




INTERNA::I::MS.E:RCH REPORT ' ap o é_
PCT/EP 02/09647 V [
Patent document Publication Patent family Publication
citad In search report date member(s) date
WO 0061586 A 19-10-2000 AU 3816600 A 14-11-2000
BR 0009558 A . 19-02-2002
CN 1349535 T 15-05-2002
|74 20013605 A3 13-03-2002
Wo 0061586 Al 19-10-2000
EP 1171443 Al 16-01-2002
HU 0200653 A2 29-06-2002
NO 20014824 A 04-10-2001
TR 200102839 T2 22-04-2002

Form PCTASAZ210 (peten temily snee) (uly 1062)
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PATENT CO PERATION TREATY

From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY . PCT
To: i
VAN WEZENBEEK, P.MN.GFuedisr pyu/ NOTIFICATION OF RECEIFT |
P.0. Box 20 v o 1 | OF DEMAND BY COMPETENT INTERNATIONAL
NL-5340 BH Oss -opgancmen | AN/ PRELIMINARY EXAMINING AUTHORITY
PAYS-BAS Baricht d.. (PCT Rules 59.3(¢) and 61.1(b), first seniznce
5. and Administrative [nstructions, Section 601(x))
Besmtw. dd.
' Date of maili
ABogoen O] D ot mating. 19-02-2003
Applicact's or agent’s file reference IMPOIII'I' ‘ANT NOTIFICATION
2001.647 WO
International application Na. International filing date (day/manth/year) Priority dute {day/month/ysar)
PCT/EP 02/ 09647 29/08/2002 04/09/2001
Applicant

AKZO NOBEL N.V. et al.

1. The L is hareby potified that this Internationa] Preliminary Examining Authority considers the following date sa the
date of receipt of the demand for international preliminary examination of the international application:

03/02/2003

8 This date of receipt ix

m the actusl date of recelpt of the demand by this Authority (Rule 61.1(8)).
[] the nctual date of receipt of the demand on behalf of this Authority (Rule 59.3(¢))-

D the date on which this Authority has, In response Lo the invitation te correct defects in the demand
(Form PCT/IPEA/404), recelved the required eorrections.

3. [[] ATTENTION: That due of reccipt is AFTER the expiration of 19 months from the priority date. Consequently, the
elul.lnn(;) made in the demand does (do) not have the effect of postponing the entry into the national phase untl 30
months from the priority date (or later in some Offices) (Article 39(1)). Therefore, the acts for entry Into the national
phase mum be performed within 20 months from the priority date {or nter in some Offices) (Articie 22). For details, see
the PCT Appilcanr's Guide,Volume I1.

[C] (4 appécabis) This notification confirms the information given by telephone, facsimile iransmisxion or In persan
o

4. Only where paragraph 3 applies, & copy of this notification has been pent 1o the International Bureaw.

Name and mailing address of the IPEA/ Authorized officer
Eurcpean Patent Office
D-80298 Munich FERRO VASBCONCELOS M

Tel. (+49-39) 2399-0, Tx: 523656 epmu d
Fax: (-+49-89) 2399.4465

Form PCT/IPEA /402 (July 1998) P20452 {a/02/2003)

Tel. {+49-89) 2399-7905
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PATENT COOPERATION TREATY
From the
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY PCT
To: !
Gghandald door
‘;‘g wgzmggxx, P.M. ?—————P\\-J— NOTIFICATION OF TRANSMITTAL OF
-U. Dax hingpgemss  {n ], INTERNATIONAL PRELIMINARY
NL-5340 BH Oss e ¥ EXAMINATION REPORT
PAYS-BAS Barich! d.d.
am;
Bemwtw. dd. (PCT Rulke 71.1)
AReggen Date of malling
: (day/monzh (yesr) 1970272003
Appliont’s or sgent's fils reference IMPORTANT NOTIFICATION
2001.647 WO
Internutional spplication No. International filing date (day/monthiyear) | Priarity date (dayjmonihiyear)
PCT/EP 02/ 09647 2970872002 04/09/2001
Applicant

AKZO NOBEL N.V. et al.

1.  The spplicant is hereby notified that this International Preliminery Examining Authority transmits herewith the international
yumﬁnﬂmmuﬂlmmﬂ'mmeuﬂdﬂ on the international application.

2. A copy of the wd its anmenxes, if iz being transmitied to the International Buresu for cormmuniestion to all the
Teport any,

3.  Where required by of the elected OfTices, the International Buresu will prepare en English transiation of the report (but
not of any mul)mu,ﬂwﬂlu'lnnﬂtnnhtrmilﬁmtommoﬁul. b

4. REMINDER

The spplicant mum enter the national phase befare each elected Office by performing certain acts (fling transiations sapd
plyinlnnimlll'ul)wilhlnmmumhsﬁ-m the priority dale {(or later in some Offices)(Article 39(1))see ualso the reminder
st by the International Buresu with Form PCT/IB301).

W-h;uglﬂ:rlnimd’tlni:mﬂt:nimﬂ qﬂ?ﬂmmt&fnrﬁﬂmn%ﬂﬂin,ﬂuumdﬂmmmtﬂnn
iransdation annexes to the intzrnational preliminary exsmination report. It applicant’s responsibility to are
mmmm?uﬂmmmm-mmomm L

gﬁrﬂwﬁﬂlmhwmmMWEhmoﬂ'ﬂnanmlld'tlnl’CTAn:l':-n'l

The spplicant’s attention is drawn 1o Article 33(5), which provides that the criteris of novelty, inventive step and industrial

lppliclﬁllwthn-lbedinutihslmm(llnndymdlpmp-ufinu'nnﬁmﬂp&dnﬂumlimﬁml.mlthn‘lny
Coniracting Stale may apply sdditiona) or t eriteria for the purposes of diclding whether, in that State, the claimed

inventions is palentable or not” (see slso Artiche 27(5)). Such additional criteria may , far example, to exempticns from
patentability, requirements for enabling disclosure, clarity und support for the claima

Name and malling addrens of the IPEA/ At <
) R o=
Q) Tel. (+49-89) 2399-0, Tx: 523656 eprmu d FERRO VASCONCELOS M
Fax: (+49-89) 2399-4465 Tel. (+49-89) 2399 2828

Faorm PCT/IPEA/416 (Auguxt 2002) P20473




PATENT COOPERATION TREATY v/

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
(Rationzlised Report according to the Notice of the President of the EPO published in the OJ11/2001)

Applicant’s or agent's flle reference .
o See Notification of Transmittal of International
2001.647 WO FOR FURTHER ACTION  pyejimingry Examination Report (Farm PCT/IPEA/416)
Inernational spplication No. Inwrmational filing date (day/monihjyear) | Priority date (day/monthiyear)
PCT/EP 02/ 09647 29/08/2002 04/09/2001
Imemnational Patent Classification (IPC) of national ciasificaion snd 1PC
CO7D495/04
Applicant

AKZO NOBEL N.V. et al.

1.  This internationa] preliminary exsmination repart has been prepared by this International Preliminary Exsmining
Andmitymllu:dmﬂudwmupﬂhmmdugwuud::

2. This REPORT consists of & total of 2 sheets, induding this cover shest.

O 'nnmpmu also accomparied by ANNEXES, Le., theets of the description, claims and/or drawings which bave
nmddmdnmebulfwﬂmupmlnd[w containing rectifications made before this Authority
{sce Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annoxes consists of & total of sheets.

3. This report contains indications relsting to the lallowing items:

1[X] Basis of the repont
n[] Priority
1} I:] Non-establishment of opinion with regerd to nowity, inventive step snd industrial applicability

1V (] Lack of unity of invention
V[X] Reasoned sgement under Article 35(2) with regard to novelty, inventive siep or industrial applicabiiy;
citations and explanations supporting such statement
VI [] Certsin documents cited
Vil [] Cortain defects in the international spplicaticn
VIl [] Cortsin observations on the internationsl spplication

[ Date of submistion of the demand Date of completion of this report
03/02/2003 14/02/2003
Name snd mailing address of the [PBA/ Authorized officer "

——=X_ Buropean Patent Office TZSCHOPPE D A f )) %
D-$0298 Munich 0
Tel. (+49-89) 2399-0, Tx: 523656 epmu d 2 )
" Fax: (+49-c 2390-4465 Tel. (+49-29) 2399 2828 5 .___f

Form PCT/IPEAJ409 (cover sheet) P20476 (October 2002) 20«




vE

INTERNATIONAL PRELIMINARY intemational application NoPCT/EP 02/ 09647
EXAMINATION REPORT

I Basis of the report

The basis of this international preliminary examination is the application as originally filed.

V. Reasoned statement under Rule 66.2(a)(il) with regard to novelty, Inventive step or
Industrial applicabllity

In light of the documents cited in the international search report, it is considered
that the invention as defined in the claims meets the criteria mentioned in Article
33 (1) PCT, i.e. it appears to be novsl, to involve an inventive step and to be
industrially applicable.

Form PCT/409PE1 (EPO-03-2002) P20755
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TRATAD DEC OPERACION DE PATENTES g/}'

INF RME DE EXAMEN PRELIMINAR INTERNACIONAL

: @ﬁﬁ-\hﬁ PCT

(Articulo 36 y Regla 70 del PCT)

Referencia del axpedients del agents
sollcitants © | PARAACTUACIONES

Ver notificacién de Transmision del Reparts de Examen

2001.847 WO ADICIONALES Praiminar (Formalo PCTAPEA416)
Solicitud Internacional No. Fecha de presentacién intemacional (cfianes/vio) Fecha de prioridad (dia/mea/ac)
PCT/EPQ2/00847 20002002 04/0872001

CO7D 495/04

Clasificacion Intemadional de Patsntss {IPC) o clasificadion nadional @ IPC

Salidtante

AKZO NOBEL N.V. et al

1. Este informe de examen preliminar intemacional ha sido preparado por esta Administracién encargeda del
Examen Prefiminar Infemacional y se anvia al sollcitante en concordancia con el aerticulo 38.

2. Este INFORME consta de una total de 2 hojas, incluyando la portada

a Este informe también se acompafia da ANEXOS, esto es documentos de la descripclon, relvindicaciones
y/o dibujos que han skio comegidos y que son la base de este informe y/o documentos que contlenen
rectificaciones realizadas ante esta Administracion (Ver Regla 70.16 y Secclién 607 de las Instrucclones
Administrativas segn sl PCT)

Estos anexos constan de un total da hojas.

3. Este informe contiene Indicaciones relativas a los sigulenies aapectos:

! & Fundamentos del Informe
] [Od Prioridad
in [OJ No se establecs concepto relativo a la novedad, nivel Inventivo y aplicacién industriai
v [0 Carencia de unidad de la invencién
\" B3 Declaracién razonada segin el articulo 35(2), en relacidn con la novedad, nivel inventivo o
aplicacién Industrial; citaclones y explicacionas que soportan diche declaracion
Vi [J Clertos documentos citados
vil [0 Ciertos defectos da la solicitud Intemacional
Vil [0 Cilertas observaciones respecto a la solicitud intemacionel
Fecha de presentacion de la demanda Facha de terminacion de este reporte

03/02/2003 14/02/2003

Nombre y dimccién de comeo de Ia aukridad
encamada dal axamen preliminar Funclonario Aurtortzado

E Oficina Eurcpea de Patentes

Formato PCTAPEAMO® (portada) (jullo 1988)

{'-;,ﬁ‘? gmqu o g TZSCHOPPED A

Fax: +40 B9 2380 - 4465 Talétona No. +40 80 2390-2792




74

INFORME DE EXAMEN Solicitud Internacional No, PCT/EP02/08648

PRELIMINAR INTERNACIONAL

l. Base del informe

La base de este examen preliminar intemacional es la solicitud como originalmente
fue presentada.

V. Declaracién motivada segin el Articulo 35(2) en cuanto a la novedad, el nivel
inventivo y la aplicacién industrial; cltas y explicaciones que apoyan esta
declaracién. .

A la luz de los documentos citados en el informe de blisqueda intemacional, se
considera que la invencién tal y como esta definida en las reivindicaciones cumple
con los criterios mencionados en el Articulo 33(1) PCT, es decir parece ser
novedosa, tener nivel inventivo y tener aplicacién industrial.

COLO 11214-841-014-8
PRP/WPC11214/ID-293



Tieno[2,3~d]pirimidinas con actividad agonista combinada

de LH y ¥SH

La invencién se relaciona con compuestos que tienen
actividad agonista de hormona glicoproteina, en
particular con compuestos que tienen tanto actividad
agonista de Hormona Luteinizante (LH) como de Hormona
Estimulante del Foliculo. La invencién se relaciona
ademads con composiciones farmacéuticas que contienen 1la
misma asi como también el uso de estos compuestos en
terapia médica, particularmente para usos como un control

de fertilidad.

Las gonadotropinas sirven para importantes funciones
en una variedad de funciones del cuerpo gque incluyen
metabolismo, requlacién de temperatura y el procesoc
reproductivo. Las gonodatropinas hipofiseas FSH y LH por
ejemplo juegan un papel de pivote en la estimulacién del
desarrollo del foliculo y la maduracién mientras que el
LH .esta involucrado en la induccién del proceso
ovulatorio (Sharp, R.M. Clin. Endocrinol 33, 787-807,

1990; Dorrington y Armstrong, Recent Prog. Horm. Res

Y7



35,301-342, 1979; Levy et al, Human Reproduction 15,

2258-2265, 2000).

Habitualmente, el LH se aplica clinicamente, en
combinacién con el FSH, para estimulacién del ovario es
decir hiperestimulacién del ovario para fertilizacién in
vitro (IVF) e induccién de ovulacién en mujeres
anovulatorias infértiles (Insler, V., Int. J. Fertility
33, 85-97, 1988, Navot y Rosenwaks, J. Vitro Fert. Embryo
Transfer 35, 3-13, 1988), asi como también para

hipogonadismo de machos e infertilidad de machos.

Las gonadotropinas actian sobre tipos de célula de
génada especificos para iniciar la diferenciacién y la

esteroldogénesis del ovario y testicular.

Las acciones de estas hormonas pituitaria y de
placenta son mediadas por receptores de membrana de
plasma especificos que son miembros de la gran familia de
los receptores acoplados G-proteina. Ellos consisten de
un polipéptido simple con siete dominios de transmembrana
Y son capaces de Iinteractuar con 1la proteina Gs,

conduciendo a la activacidn de la adenil ciclasa.



Las gonadotropinas destinadas a propésitos
terapéuticos se pueden aislar de las fuentes de orina
humana y son de baja pureza (Morse et al, Amer. J.
Reproduct. Immunol. and Microbiology 17, 143, 1988).
Alternativamente, ellas se pueden preparar como
gonadotropinas recombinantes. Ademds de estas proteinas,
los receptores de gonadotropinas se pueden activar o
desactivar mediante compuestos sintéticos de bajo peso
molecular. Los compuestos heterocaromdticos Biciclitos se
han descrito en la WO 00/61586. Mediante experimentos in
vitro e in vivo ellos han mostrado ser utiles como

agonistas LH.

En hembras normales la liberacién del LH y FSH de
pituitaria se caracteriza por una ondulacién de ciclo
medio que precede la ovulacién. La ovulacién se
caracteriza por tres distintos fenémenos fisiolégicos es
decir la maduracién del oocito, ruptura folicular vy
luteinizacién. Aunque el papel de la ondulacién de LH en
la inducciébn in vivo de estos fendémenos no estd en
disputa, el papel de la ondulacién de FSH es menos claro.
Sin embargo, se ha mostrado recientemente que el FSH
induce la maduracién del oocito in vitro al inducir

células cuUimulos al producir un factor que soluciona

5
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positivamente la detencién meiética inducida por
hipoxantina (Lu et al. Mol. Cell. Endocrinol. 164, 191-
196, 2000). Se cree que este factor es un esterol

activado por la meiosis (MAS).

En la inducecién de ovulacién, es deseable
suministrar los efectos de LH como el componente
principal. De acuerdo con la presente invencién se han
encontrade compuestos con propiedades particulares
ventajosas cuando se utilizan en protocolos para

fertilidad mejorada. En estos compuestos la actividad LH

se acompaila mediante una actividad FSH.

De esta manera la presente invenciétn suministra
compuestos de bajo peso molecular que ademds de la
actividad LH tienen inesperadamente también actividad
FSH. En general estos compuestos son [2,3-d]lplrimidinas
las cuales en la posicién 4 del anillo de pirimidinas son
sustituidas por un grupo fenilo que a sSu vez es

sustituido en la posicién meta.

La presente invencién estd relacionada con derivados
de tieno[2,3-d]pirimidina de acuerdo con 1la férmula

general I,

Sl



Férmula I

o una sal farmacéuticamente aceptable de esta, en donde

N(R1)R2 estd unido en un anillo (2-6C)heterocicloalquilo.

Los compuestos mas preferidos son tert-butil 5-
amino-2-metiltio-4-(3-(2-(azetidin-1-il)-acetamido)-
fenil)-tieno([2,3-d]pirimidina-6-carboxamida; tert-butil
5-amino-2-metiltio-4-(3~(2-(morfolin-4-il)-acetamido)-
fenil}-tieno[2,3-d]pirimidina-6-carboxamida; tert-butil
5-amino-2-metiltio-4-(3-(2-(tiomorfolin-4-il)-acetamido)-
fenil)-tieno[2, 3-d]pirimidina~6-carboxamida; tert-butil
5-amino-2-metiltio-4-(3-(2-(piperidin-1-il)-acetamido) -
fenil)-tieno[2, 3-d]pirimidina~-6-carboxamida; tert-butil
S-amino-2-metiltio-4-(3-(2-(pirrolidin-1-il)-acetamido) -

fenil)-tieno{2, 3-d]pirimidina-6-carboxamida y tert-butil

523



5-amino-2-metiltio-4-(3-(2-(piperazin-l-il)-acetamido)-

fenil)-tieno[2, 3-d]pirimidina-6-carboxamida.

El término unido en un anillo (2-6C)
heterocicloalquilo en la definicién de la férmula I,
significa que Rl y R2 junto con el Atomo de nitrdgeno al
cual ellos estadn unidos forman un anille que tiene 2-6
dtomos de carbono, opcionalmente que contiene uno o més
heterodtomos seleccionados de N, O y/o S. Ejemplos de
tales anillos son azetidina, pirrolidina, piperidina,

piperazina, morfelino, y tiomorfolino.

Se ha encontrado que los compuestos de la férmula I
anteriormente mencionada muestran actividad I1H y FSH
agonista. En un biocensayo in vitro utilizando células CHO
establemente transfectadas con el receptor LH o FSH de
humano, respectivamente, el ECsy con relacidén al receptor
LH Se encontré que era menor que 5,10°M mientras que con
relacién al receptor FSH el ECsg era menor de 107°M.
Tipicamente la actividad FSH varia desde una actividad de
aproximadamente 1% de la estimulacién agonista LH a

aproximadamente 10% de la estimulacién agonista LH.



La invencién reside ademds en una composiciédn
farmacéutica que comprende un compuesto derivado de
tieno([2,3-d]pirimidina o sales de estos que tienen la

férmula general I.

Asi, los compuestos de acuerdo con la invencién se
pueden utilizar en terapia. Un aspecto adicional de 1la
invencién reside en el uso de un compuesto de tieno(2,3-
dl]pirimidina que tiene la férmula general I para la
elaboracién de un medicamento para el control de
fertilidad, més preferiblemente induccién de ovulacién.
Los presentes compuestos son utilizados para activar
tanto los receptores LH como FSH. El1 compuesto de la
presente invencidén se puede utilizar por lo tanto en un

método para tratar hembras con problemas de fertilidad.

Para uso terapéutico, las sales de los compuestos de
formula I son aquellas en donde el contraién es
farmacéuticamente aceptable. Sin embargo, las sales de
adicién de Acido de bases de acuerdo con la férmula I,
también pueden encontrar uso, por ejemplo, en la
preparacién o purificacién de un compuesto

farmacéuticamente aceptable. Todas las sales, sean



farmacéuticamente aceptables o no, estan incluidas dentro

del &mbito de la presente invencién.

Ejemplos de sales de adicién de 4&cido incluyen
aquellas derivadas de &Acidos minerales tales como &acido
clorhidrico, Acido fosférico, acido sulfarico,
preferiblemente &cido clorhidrico, y 4&cidos orgdnicos
como acido citrico, acido tartarico, &cido acético, acido
lactico, &acido maleico, &cido malénico, &cido fumérico,

dcido glicélico, a&cido succinico, y similares.

Las rutas de administracién adecuadas para los
compuestos de formula I o las sales farmacéuticamente
aceptables de estas, también denominadas aqui como
ingrediente activo son inyecciones intramusculares,
inyecciones subcutaneas, inyecciones intravenosas o
inyecciones intraperitoneales, administracién oral o
intranasal. Preferiblemente, los compuestos se pueden
administrar oralmente. La dosis y el régimen exacto de
administracién del ingrediente activo o una composicién
farmacéutica de esta, necesariamente dependera del efecto
terapéutico a ser logrado {(tratamiento de infertilidad:
contracepcién), y puede variar con el compuesto

particular, la ruta de administracién, y la edad vy
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condicién del sujeto individual a quien el medicamento le

va ser administrado.

En general, la administracién parenteral requiere
dosis més bajas que otros métodos de administracién que
son mAs dependientes de la absorcidén. Sin embargo, una
dosis para humanos contiene preferiblemente 0,0001-25 mg
por kg de peso de cuerpo. La dosis deseada puede ser
presentada como una dosis o como subdosis mGltiples
administradas a intervalos apropiados a lo largo del dia.
En el caso de receptores hembras, las dosis se pueden
administrar a intervalos apropiados diariamente a lo
largo del ciclo menstrual para soporte folicular o como
una dosis simple para induccién de ovulacién. Las dosis
asi como el régimen de administracién pueden diferir

entre el receptor hembra y un macho.

En caso de aplicaciones in vitro o ex vivo, como en
aplicaciones IVF, los compuestos de la invencién se deben
utilizar en el medio de incubacién en una concentracién

de aproximadamente 0,01-5pug/ml.

La presente invencién también se relaciona asi con

unas composiciones farmacéuticas que comprenden un
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compuesto de tieno[2,3-d]pirimidina de acuerdo con 1la
férmula en mezcla con auxiliares farmacéuticamente
aceptables, y opcionalmente otros agentes terapéuticos.
Los auxiliares deben ser “aceptables” en el sentido de
ser compatibles con los otros ingredientes de 1la

composicién y no deletéreos a los receptores de esta.

Las composiciones farmacéuticas incluyen a aquellas
adecuadas para administracidédn oral, rectal, nasal, tépica
(incluyendo transdérmica, bucal y sublingual), vaginal o
parenteral (incluyendo subcutanea, intramuscular,
intravenosa, e intradérmica)lLas composiciones se pueden
preparar mediante cualquier método bien conocido en 1la
técnica de farmacia, por ejemplo, utilizando métodos
tales como aquellos descritos en Gennaro et al.,
Remington Pharmaceutical Sciences (18ed.,Mack Publishing
Company, 1990, ver especialmente Parte 8: Pharmaceutical

Preparations and Their Manufacture).

Tales métodos incluyen la etapa de traer en
asociacién el ingrediente activo con cualquier agente
auxiliar. El o los agentes auxiliares, también
denominados ingredientes accesoriocs, incluyen aquellos

convencionales en 1la técnica (Gennaro, supra), tales
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como, llenadores, ligadores, diluyentes, desintegrantes,
lubricantes, colorantes, agentes saborizantes y agentes

humectantes.

Las composiciones farmacéuticas adecuadas para
administracién oral pueden estar presentes como unidades
de dosis discretas tales como pildoras, tabletas o
cdpsulas, o un polvo o granulos, © como una solucién
suspensién. El1 ingrediente activo también puede estar
presente como un bolo o pasta. Las composiciones pueden
ademds ser procesadas en un supositorio o enema para

administracién rectal.

Para administracién parenteral, las composiciones
adecuadas incluyen inyeccién estéril acuosa y no acuosa.
Las composiciones pueden estar presentes en recipientes
de dosis unitaria o de multidosis, por ejemplo frascos
serlados y ampollas, y se pueden almacenar en una
condicién de secado en frio (liofilizado) que requiere
gsolo la adicién de un portador liquido estéril, por

ejemplo, agua antes de uso.

Las composiciones, o formulaciones, adecuadas para

administracién mediante inhalacién incluyen polvos finos
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O vapores éue se pueden generar por medios de aerosoles
presurizados con dosis medidas, nebulizadores o

insufladores.

Los compuestos de tieno[2,3-d]pirimidina de 1la
invencién se pueden administrar en 1la forma de
dispositivos farmacéuticos implantables, que consisten de
un ndcleo de material activo, recubierto por una membrana
que regula la proporcién de liberacién. Tales implantes
se deben aplicar subcutdneamente o localmente, vy
liberardn el ingrediente activo a wuna proporcién
aproximadamente constante durante largos periodos de
tiempo, por ejemplo de semanas a afios. Los métodos para
preparacidén de los dispositivos farmacéuticos
implantables comc tales son conocidos en la técnica, por
ejemplo como se describe en la Patente europea 0,303,306

(AKZO N.V.)

De esta manera, los compuestos de acuerdo con 1la
presente invencién se pueden utilizar con los mismos
propésitos clinicos que el LH nativo, con la ventaja de
que ellos poseen actividad FSH, muestran propiedades de
estabilidad alterada y se pueden administrar de manera

diferente.

6O
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Los compuestos de la presente invencién,
representados por la férmula (I) pueden ser preparados
generalmente mediante sustitucién nucleofélica de haluros
(II) en donde Q = CL o Br con aminas secundarias
(ciclicas) de la férmula (III) en un solvente apropiado
tal como N,N-dimetilformamida o THF a temperatura
ambiente de cuarto en la presencia de una base terciaria

tal como N,N-diisopropiletilamina (DIPEA).

Los derivados de formula (II) en donde Q = CL o Br
se pueden preparar mediante acilacién regioselectiva de
un derivado de anilina (V) con cloruros de acilo del tipo
(IV), en donde Q = CL o Br en la presencia de una base
tericaria tal como N,N-diisopropiletilamina en un

solvente adecuado tal como diclorometano o THF.

&/
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El compuesto (V) es accesible mediante reduccién
conocida en la técnica de la funcidén nitro en derivado
(VI) utilizando un agente reductor apropiado tal como
cloruro de estafio (II) en un solvente propio tal como
etancl en la presencia de acido clorhidrico a temperatura

elevada {J. Heilbron, J. Chem. Soc, 1279 {1940)).

“ic\gfl\‘ | s M

La tienopirimidina (VI) se puede preparar mediante

condensacién de A4cido carboxilico (VII) con tert-
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butilamina bajo la influencia del agente acoplante tal
como O-(-benzotriazol-1-il)-N,N,N’,N°-tretametiluronio
tetrafluoroborato (TBTU) o bromotripirrolidinofosfonio
hexafluorofosfato (PyBrOP) y una base terciaria, por

ejemplo N,N-diisopropiletilamina.

La saponificacién del éster de etilo (VIII) al
correspondiente acidoc carboxilico (VII) tiene lugar en la
presencia de una base tal como hidréxido de 1litio,
hidréxido de potasio o hidréxido de sodio en dioxano

acuoso a temperatura elevada (80°C a reflujo).

NO, No,
NH, ‘

— N,
g wh Q04
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El biciclo (VIII) se forma mediante sustitucién de
cloruro (X) con etil mercaptoacetato bajo la agencia de
N,N-diisopropiletilamina, seguida por el cierre de anillo
catalizado por base del tioeter intermedio (IX). Este
tipo de formaciones de anillo de tieno[2,3-d]pirimidina
se ha descrito en: S.A. Abdel-Hady, M.A. Badaway, Y. A.
Ibrahim, Sulfur, Lett. 9, 101 (1989) and S. Tumkevicius,

Liebigs Ann, 1703 (1995),

NO,

w LA

[15.9)

Las condiciones adecuadas para la reaccién de
cliclizacién son etéxido de sodio en etanol o N,N-
diisopropiletilamina en tolueno/etanol (1/1, v/v)a

temperatura a reflujo.

&y
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NO,
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La cloroimina de requisito (II) se puede sintetizar
siguiendo los procedimientos de la literatura como se
describe por ejemplo en S.S. Santilli, D.H. Kim y S.V.
Wanser, J. Heterociclo. Chem. 8,445, 1971. De acuerdo a
este procedimiento, la lactama (XI) se trata con POCl; a
temperatura elevada (80°C hasta reflujo) para dar cloruro
(X). La adicién de un solvente apropiado, por ejemplo,
dioxano, y/o la adicién de PCls o N,N-dimetilanilina a la
mezcla de reaccién puede dar como resultado unos tiempos
de reaccién mas cortos y una produccién mayor de cloruro

(X) .

6J
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Una ruta apropiada hacia 1las lactamas {XI)
comprenden la condensaciétn multicomponente de etil
cianocacetato con 3-nitro-benzaldehido y S-metil
isotiourea en etanol bajo la agencia de una base tal como

carbonato de potasio a temperatura elevada (60°C).

ue/\ﬂ/"“,, ':°'“ ’c\’,[tm. — (XD

Los procedimientos relacionados se han descrito en:
s. Kambe, K. Saito y H. Kishi, Sintesis, 287 (1979); A.M.
Abd-Elfattah, S.M. Hussain y A.M. El-~Reddy, Tetrahedron
39, 3197 (1983); S.M. Hussain, A.A. El-Barbary y S.A.

Mansour, J. Heteroclicl. Chem. 22, 169 (1985).

Los métodos para determinar la unidén receptora asi
como también los ensayos in vitro e in vivo para
determinar la actividad biolégica de las gonadotropinas
son bien conocidos. En general, el receptor expresado es

puesto en contacto con el compuesto ha ser ensayado y se
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mide la uniétn o la estimulacién o la inhibicién de una

respuesta funcional.

Para medir una respuesta funcional ADN ailslado que
codifica el gen receptor de LH o el FSH, preferiblemente
el receptor humano se expresa en células hospederas
adecuadas. Tal célula podia ser de célula de ovario de

hamster chino, pero otras células también son adecuadas.

Preferiblemente las células scon de origen mamifero

(Jia et al, Mol. Endocrin., 5,759-776, 1991)

Los métodos para construir 1lineas de células
recombinantes que expresan LH o FSH son bien conocidos en
la técnica (Sambrook et al., Molecular Cloning: a
Laboratoy Manual, Cold Spring Harbor Laboratory Press,
Cold Spring Harbor, latest edition. La expresién del
receptor se logra mediante la expresién del ADN que
codifica 1la proteina deseada. Las técnicas para
mutagénesis dirigida a sitio, ligacidén de secuencias
adicionales, PCR, y construccidén de sistemas de expresién
adecuados son todas, por ahora, bien conocidas en 1la
técnica. lLas porciones o todo el ADN que codifica 1la

proteina deseada se pueden construir sintéticamente

&7~
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utilizando técnicas de fase sélida estandar,
preferiblemente para incluir sitios de restriccién para
facilidad de ligacién. Los elementos de control adecuados
para la trascripcidén y la traduccién de la secuencia de
codificacién incluida se pueden suministrar a las
secuencias que codifican el ADN. Como es bien conocido,
los sistemas de expresién que estan ahora disponibles que
son combatibles con una amplia variedad de hospederos,
incluyen hospederos procariéticos tales como bacterias y
hospederos eucariéticos tales como levaduras, células de
plantas, células de insecteos, células de mamiferos,

células de aves y similares.

Las células que expresan el receptor son entonces
puestas en contacto con el compuesto de ensayo para
observar la unién, o estimulacién o inhibicién de una

respuesta funcional.

Alternativamente las membranas de célula aislada que
contienen el receptor expresado se pueden utilizar para

medir la unién del compuesto.

Para la medicién de la unidén se pueden utilizar

compuestos etiquetados radio activa o fluorescentemente.
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Como compuesto de referencia se puede utilizar LH o FSH
humano recomblnante. En la alternativa también se pueden

desarrollar ensayos de unién de competicién.

Otros ensayos involucran el tamizado de compuestos
agonistas de receptores de ILH o FSH al determinar la
estimulacién del receptor mediado por acumulacién de
cAMP. De esta manera, tal método involucra la expresién
del receptor de la superficie de célula de una célula
hospedera y exponer la célula al compuesto de ensayo. La
cantidad de cAMP es entonces medida. El nivel de cAMP se
reducira o incrementard, dependiendo del efecto
inhibitorio o estimulante del compuesto de ensayo luego

de la unidén al receptor.

Ademids de la medicién directa de por ejemplo los
niveles de cAMP en la célula expuesta, las células se
pueden utilizar las cuales ademds de la transfeccién con
un ADN que codifica al receptor son también transfectadas
con un sequndo ADN que codifica un gen reportero cuya
expresién responde al nivel de cAMP. Tales genes
reporteros podrian ser c¢AMP inducibles o podrian ser
construidos de tal manera que ellos sean conectados a

elementos de respuesta cAMP novedosos. En general, la

&7
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expresién del gen reportero se podria controlar mediante
cualquier elemento de respuesta que reaccione con los
niveles de cambic de cAMP. Genes reporteros adecuados son
por ejemplo LacZ, fosfataza alcalina, luciferaza de fuego
y la proteina de fluorescencia verde. Los principales de
tales ensayos de transactivacién son bien conocidos en la
técnica y son descritos por ejemplo en Estratowa, Ch,
Himmler, A y Czernilofski, A. P., Curr. Opin.

Biotechnolg. 6,574, (1995).

Para Seleccionar compuestos activos en los receptores LH
o FSH, ensayos a 10™° M deben resultar en una actividad de
mas del 20% de la actividad maxima cuando LH o FSH es
usado como referencia. Otro criterio puede ser el valor
ECso, que debe ser menor a 10™° M, preferiblemente menor a

1077 M.

La persona versada reconocera que deseablemente los
valores ECsp son dependientes del compuesto ensayado. Por
ejemplo, un compuesto con un ECsp, que es menor de 107> M
es generalmente, considerado un candidato para seleccién
de droga. Preferiblemente este valor es inferior a 1077 M.

Sin embargo, un compuestco que tenga un ECsp mayor, pero es

7o
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selectivo para el receptor particular, puede aln ser un

mejor candidato.

La escogencia o el tamizade para los compuestos
agnésticos de receptor LH pueden también ser llevados a
cabo usando un bioensayo de células de ratdn Leydig (Van
Damme, M., Robersen, D. Y Diczfalusy, E., Acta
Endocrinol. 17: 655-671 (1974), Mannaerts, B.
Kloosterboer, H. y Schuurs, A., Neuroendocrinologia de la
reproduccién. R. Reolland et al. Ediciones., Elsevier
Science Publishers B. V., 49-58 (1987)). En este ensayo,
la estimulacién de la producciédn de testosterona mediada

por el receptor LH puede ser medida en células Leydig

aisladas de ratones macho.

La actividad agonistica del FSH de los compuestos
puede también ser determinada en un modelo ex vivo usando
foliculos cultivados de ratén de acuerdo con Nayudu, P. Y
Osborn, S. (J. Reproduction and Fertility 95, 349-362
{(1992)). Por lo tanto, los foliculos de ovario de ratén
son aislados y cultivados en la presencia de compuestos
agnésticos FSH para inducir el crecimiento folicular. Las

mediciones del didmetro folicular y el estradiol en el

/4



medio de cultivo s8son indicativos del crecimiento

folicular.

Para medir la actividad in vivo de los compuestos
LH, la induccién de ovulacién en ratones inmaduros puede
ser estudiada. En este ensayo los ratones hembras
inmaduros son cebades con FSH urinario y aproximadamente
48 horas después tratados con un compuesto agnéstico LH.
Los animales son sacrificados después del tratamiento
agonista LH y el nimero de évulos en el oviducto es

accesado microscépicamente.

Para medir 1la actividad FSH in vivo de los
compuestos en ratas inmaduras las ratas hembras inmaduras
son tratadas en a 0, 8, 24 y 32 horas con un compuesto
agndéstico FSH para inducir el crecimientc folicular. A
las 52 horas después del inicio del experimento 1los
animales son inyectados con hCG para inducir 1la
ovulacién. Los animales son sacrificados 72 horas después
del inicio del experimento y el nimero de 6vulos en el
oviducto es accesado microscédpicamente. En adiclén el

peso del ovario es determinado.

VA7,
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Los compuestos de la presente invencién pueden ser
aplicados clinicamente en aquellos regimenes en donde
ahora es usadec el LH o el hCG. Estos incluyen la
sustitucién de LH entre sujetos con hipogonadismo
hipogonadal sea en macho o hembra, la administracién en
ciclos medios para inducir la ovulacién (induccién de
ovulacién (0I) o hiperestimulacién controlada (COH} o

estimulacién del corpus luteum.

Los sigquientes ejemplos son ilustrativos para la

invencién y no deben ser interpretados de ninguna manera

como limitativos del alcance de la invencién.

Ejemplos

Ejemplo 1

S5-amino-2-metiltio-4-(3-(2-(azetidin-1-11)-acetamido) -

fenil)-tieno [2,3-d]pirimidina-6-carboxamida de tert-

butilo

(a). 5-clano-4-(3-nitrofenil)-2-metiltio-6-~oxopirimidina

73
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Una mezcla de sulfatoc de S-metilisotiurea (69,0 g), 3-
nitrobenzaldehido (75,0 g) ciancacetato de etilo (56,0
ml) y carbonato de potasio (72,5 g) en EtOH absoluto
(1500 ml) fueron agitados a 60°C durante 16 horas. La
mezcla de reaccidén fue enfriada a 0°C en un bafio de
hielo. El precipitado resultante fue filtrado, lavado con
EtOH absoluto y disuelto en agua caliente {100°C). La
solucién fue enfriada a temperatura ambiente, acidificada
con HCL al 2N hasta un pH 2 y enfriada a 0°C en un bafio
de hielo. El precipitado resultante fue filtrado retirado
y lavado con agua y hielo. El1 agua residual en el

precipitado fue removida por coevaporacién con 1,4-

dioxano.

Produccién: 54,0 mg

MS-ESI: [M+H]* = 289,0

TLC: Rt = 0,3, gel de silice, DCM/MeOH = 9/1
(v/v).

(b) . 6-cloro-5-ciano-4-{3-nitrofenil)-2-metiltio-

pirimidina

POCl3 (100 ml) fue agregado a una solucidén agitada de 5-
ciano-4-(3-nitrofenil)~2-metiltio-6-oxopirimidina

(ejemplo 1 ({a),25,0 g) en 1l-4-dioxano seco (300 ml).
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Después de 3 horas a 90°C la mezcla fue enfriada a
temperatura ambiente y concentrada bajo presién reducida.
El residuo fue disuelto en 1,4-dioxano {100 ml) y 1la
solucién resultante fue enfriada a 0°C. Agua con hielo
fue agregada cautelosamente. El1 precipitado resultante
fue filtrado retirado y lavado con agua. El agua residual

en el precipitado fue removida por coevaporacién con 1,4-

dioxano.

Produccidn: 26,0 g

MS-ESI: [M+H]* = 307,0

TLC: Re = 0,5, gel de silice, heptano/EtOAc
3/2 (v/v).

{c) S5=-ciano-4-(3-nitrofenil)-2-metiltio~-6-

(etoxicarbonilmetiltio)~-pirimidina de etilo.

DIPEA (15,7 ml) fue agregado a una solucién agitada de 2-
mercaptoacetato de etilo (9,3 ml) y 6-cloro-5-ciano-4-(3-
nitrofenil)-2-metiltio-pirimidina (ejemplo 1 (b), 26,0 q)
en una mezcla de EtOH (250 ml) y DCM )250 ml). Después de
1l h a temperatura ambiente, se agregé HCl acuoso al 0,1 N

{500 ml) a la mezcla la cual fue entonces extralida con
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DCM(3* 500 ml), secada (MgSO4) y concentrada bajo presién

reducida.
Produccidn: 28,0 g
MS-ESI: [M+H]* = 390,4
TLC: Re = 0,5, gel de silice, heptano/EtOAc
3/2 (v/v}.
/
{d). 5-amino-4-(3-nitrofenil)-2-metiltio-tieno [2,3-

dlpirimidina-6-carboxilato de etilo

A una mezcla de 5-ciano-4-(3-nitrofenil)-2-metiltio-6-
(etoxicarbonilmetiltio)-pirimidina de etilo (ejemplo
1(c), 28.0 g) y DIPEA (30 ml) en una mezcla de tolueno
(150 ml) y EtOH (150 ml) fue agitado a temperatura de
reflujo (100°C) durante 16 h. La mezcla fue entonces
enfriada a temperatura ambiente y concentrada bajo
presién reducida. El1 DIPEA residual fue removido por

coevaporacién con tolueno.

Produccién: 28,0 g
MS-ESI: [M+H]* = 391,2

TLC: Re = 0,6, gel de silice, heptano/EtOAc
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3/2 (v/v).

(e). S5-amino-4-(3-aminofenil)-2-metiltio~tieno [2,3-

dlpirimidina-6-carboxilato de etilo

EtOH (400 ml) fue agregado a una mezcla de 5-amino-4-(3-
nitrofenil)-2-metiltio-tieno([2,3-d] pirimidina-6-
carboxilato de etilo (ejemplo 1(d), 28,0 g) HCL acuoso
concentrado {15 ml) y cloruro de estafio (II) (41,0 g) en
l,4-dioxano (400 ml). La mezcla fue agitada a 90°C
durante 16 h. La mezcla fue entonces enfriada a
temperatura ambiente y concentrada bajo presidén reducida.
El residuo fue suspendido en EtOAc (1000 ml). NaOH acuoso
al 4N fue agregado pata obtener un pH entre 10 y 11l. La
mezcla fue agitada vigorosamente y la capa orgadnica fue

separada, secada (MgSOs) y concentrada bajo presién

reducida.

Produccién: 21,0 g

MS-ESI: [M+H]* = 361,0

TLC: Re = 0,6, gel de silice, heptano/EtOAc

3/2 (v/v).
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1

(F). Acido 5-amino-4- (3-aminofenil)-2-metiltio-tieno

[2,3-d]lpirimidina-6~carboxilico.

Hidréxido de potasio (32,4 g) fue agregado a una solucién
de 5-amino-4-~(3~aminofenil)-2-metiltio-tieno(2, 3-d]
pirimidina-6-carboxilato de etilo (ejemplo 1l(e), 21,0 g)
en una mezcla de 1,4-dioxano(300 ml) y agua (100 ml).
Después de 16 h a 90°C, la mezcla fue enfriada a 10°C y
Acido citrico acuoso al 2N (300 ml) fue agregado bajo
agitacién vigorosa. El precipitado resultante fue

filtrado retirado, y lavado con agua (180 ml) y secado en

vacio.

Produccién: 14,0 g

MS-ESI: [M+H]* = 333,0

TLC: R = 0,5, gel de silice,dcm/MeOH= 9/1
{v/v).

(g). 5—-amino-4~(3-aminofenil)-2-metiltio-tieno [2,3-

dlpirimidina-6-carboxamida de tert-butilo

TBTU (16,1 g) fue agregado a una solucién de Aacido 5-
amino-4-(3-aminofenil)-2-metiltio-tieno(2,3-d]pirimidina-

6-carboxilico (ejemplo 1(f), 14,0 g), DIPEA (17,4 ml) y
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tert-butilamina (7,3 g) en DCM/DMF (1/1, v/v, 250 ml).
Después de 3 h a una temperatura ambiente, la mezcla fue
lavada con NaHCO; acuoso saturado (3*100 ml), HCl acuoso
al 0,1 N (100 1) y agua (100 ml). La capa orgdnica fue
concentrada bajo presién reducida. El producto crudo fue
purificado por cristalizacién a partir de EtOH absoluto

calliente (300 ml).

Produccién: 10,5 g
MS-ESI: [M+H]* = 388,2
HPLC: Re = 30,72 min, Luna C-18(2),5pm,

250*2,0 mm, deteccién de UV=210 nn, temperatura de horno
= 40°C, flujo = 0,25 ml/min eluyente agua/ACN/MeCH =

90/9,5/0,5 a 0/95-5, tiempo de corrida = 50 min.

(h). 5-amino-2-metiltio-(4)-(3-(2-bromoacetamido)-fenil)-

tieno [2,3-dlpirimidina-6-carboxamida de tert-butilo

Bromoacetilcloruro ({615 mg) fue agregado a una solucién
de 5-amino-2-metiltio-4-(3-aminofenil)-tieno[2, 3-d]-
pirimidina-6-carboxamida de tert-butilo (ejemplo 1(qg),
1,08 g)DIPEA (2,43 ml) en DCM seco (20 ml). Después de 3

h a una temperatura ambiente, la mezcla fue diluida con

(/)N
(7\
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DCM, lavada con NaHCO3 acuoso saturado, secada (MgSO;) y
concentrada bajo presién reducida. El producto crudo fue
purificado por cromatografia sobre gel de silice usando

heptano/EtQAc = 3/2 {v/v) como eluyente.

Produccién: 910 mg

MS-ESI: [M+H]* = 510,2

TLC: Rt = 0,3 gel de silice heptano/EtOAc =
3/2 (v/v).

(1) . S5-amino-2-metiltio-(4)-(3-(2-acetidin-1-il)-

acetamido)-fenil)-tieno[2,3-dlpirimidina-6-carboxamida de

tert-butilo

5-amino-4-(3- (2-bromoacetamido) -fenil) -2-metiltio-tieno

[2,3-d]pirimidina-6-carboxamida de tert-butilo (ejemplo 1
(h), 91 mg)fue agregado a una sclucién de hidrocloruro de
acetidina (120 mg) y N,N-diisopropiletilamina (0,25 ml)
en DCM (5 ml). Después de 16 h a temperatura ambiente, la
mezcla fue lavada con NaHCO3;, acuoso saturado, secada
(MgsS04) y concentrada bajo presién reducida. El1 producto
crudo fue purificado por HPLC usando una columna Luna C-
18 con el siguiente gradiente: TFA acuoso al 0,1% + ACN

acuoso al 10%/ACN = 90/10 a 10/90 en 30 min. El compuesto

B>
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titulado fue entonces liofilizado a partir de agua con

TFA al 0,1%.

Produccién: 56 mg (TFA-sal)

MS-ESI: [M+H]* = 485,2

HPLC: Re = 13,45 min, columna Luna C-
18(2),3pm, 100*2,0 mm, detecciébn de UV = 210 nm,
temperatura de horno = 40°C, flujo = 0,25 ml/min

amortiguador del fosfato como eluyente 50 mM PpH
2,1/agua/ACN/ = 10/70/20 a 10/10/80 (v/v), tiempo de

corrida = 20 min.

Ejemplo 2

5-amino-2-metiltio-4-(3~(2- (morfolin-4-il)-acetamido) -

fenil)-tieno{2, 3-dlpirimidina-6-carboxamida de tert-

butilo

Morfolina (5,0 ml) fue agregada a una solucién de 5-
amino-4-(3- (2-bromoacetamido)-fenil)~2-metiltio-

tieno[2,3-d]pirimidina-6-carboxamida de tert-butilo
{ejemplo 1(h), 1,0 g) en THF {50 ml). Después de 16 h a
temperatura ambiente, la mezcla fue concentrada bajo

presién reducida. El1 residuo fue purificado por
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cromatografia de columna sobre gel de silice usando
DCM/MeCH = 9/1 como eluyente. El1 producto crudo fue
purificado adicionalmente por HPLC usando una columna
Luna C-18 con el siguiente gradiente: TFA acuoso al
0,1%/agua/ACN = 3/97/0 a 3/7/90 en 30 min. El compuesto
titulado puro fue liofilizado de una mezcla de TFA acuoso

al 0,1% y agqua.

Produccién: 215 mg (TFA-sal)
MS-ESI: [M+H]* = 515,2
HPLC: R = 20,62 min, Luna C-18(2),5um,

150*2 mm, deteccidédn de UV = 210 nm, temperatura de horno
= 40°C, flujo = 0,25 ml/min amortiguador del fosfato como
eluyente 50 mM pH 2,1/agua/ACN//MeOH = 10/72/17/1 a

10/18/68/4 (v/v), tiempo de corrimiento = 40 min.

Ejemplo 3

S5-amino-2-metiltio-4-(3-(2-{tiomorfolin-4-il)-acetamido)-

fenil)-tieno[2,3-d]pirimidina-6-carboxamida de tert—

butilo

Tiomorfolina (2,16 ml) fue agregado a una solucién de 5-

amino-2-metiltio-4-(3- (2-bromoacetamido)-fenil) -
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tieno[2,3-d]lpirimidina-6-carboxamida de tert-butilo
(ejemplo 1(h), 1,09 g) en DCM (50 ml). Después de 16 h a
temperatura ambiente la mezcla fue diluida con DCM,
lavada con NaHCO; acuoso saturade, secada, MgSQy) vy
concentrado bajo presién reducida. El producto crudo fue
purificado por HPLC usando una columna luna C-18 con el
siguiente gradiente: TFA acuoso al 0,1%+ ACN acuoso al
10%/ACN = 100/0 a 10/90 en 30 min. El compuesto titulado
puro fue liofilizado a partir de agua acidificada con HCL

al 1N acuoso.

Produccidn: 816 mg
MS-ESI: [M+H]* = 531,2
HPLC: Rt = 14,72 min, columna Luna C-18B(2),

3 um, 100*2 mm, detecciédn de UV = 210 nm, + 254 nm
temperatura de horno = 40°C, flujo = 0,25 ml/min eluyente
de amortiguador del fosfato 50 mM pH 2,1/agua/ACN//MeCH =
10/72/17/1 a 10/18/68/4 ({(v/v), tiempo de corrida = 20

min.

83



36

Ejemplo 4

S5-amino=-2-metiltio-4-{3-(2- (piperidin-1-il)-acetamido)-

fenil)-tieno[2, 3-d]pirimidina-6-carboxamida de tert-

butilo

Piperidina (3,0 ml) fue agregada a una solucién de 5-
amino-4-(3- (2-bromoacetamido) -fenil)-2-metiltio-

tieno[2, 3-d]lpirimidina-6-carboxamida de tert-butilo
(ejemplo 1(h), 1,0 g} en CHzCl; (50 ml). Después de 16 h a
temperatura ambiente, 1la mezcla fue concentrada bajo
presién reducida. El1 residuo fue purificade por
cromatografia de columna sobre gel de silice usando
DCM/MeOH = 9/1 como eluyente. El1 producto crudo fue
purificado adicionalmente por HPLC usando una columna
Luna C-18 con el siguiente gradiente: TFA al 0,1l%
acuoso/ACN = 100/0 a 10/90 en 30 min. El compuesto puro
titulado fue liofilizado a partir de una mezcla de TFA

acuoso al 0,1% y aqgua.

Produccién: 851 mg (TFA-sal)

MS-ESI: [M+H]* = 513,2

HPLC: Re 37,3 min, Luna C-18(2),5um, 150*2

mm, detecciédn de UV 210 nm, temperatura de horno =



37

40°C, flujo = 0,25 ml/min eluyente amortiguador del
fosfato 50 mM pH 2,1/agua/ACN = 20/60/20 a 20/0/80 (v/v),

tiempo de corrida = 40 min.

Ejemplo 5

S5-amino-2-metiltio—-4-{3-(2-(pirrolidin-1-il)-acetamido)-

fenil)-tieno{2,3-d]pirimidina-6-carboxamida de tert-

butile

Pirrolidina (3,0 ml) fue agregada a una solucién de 5-
amino-4-(3- (2-bromoacetamido) -fenil)-2-metiltio-

tieno([2,3-d]pirimidina-6-carboxamida de tert-butilo
(ejemplo 1(h}, 1,0 g) en CHzCla (50 ml). Después de 16 h a
temperatura ambiente, 1la mezcla fue concentrada bajo
presién reducida. El residuo fue purificado por
cromatografia de columna sobre gel de silice usando
DCM/MeOH = 9/1 como eluyente. El1 producto crudo fue
purificado adicionalmente por HPLC usando una columna
Luna C-18 con el siguiente gradiante: TFA acuoso al

0,1%/ACN

100/0 a 10/90 en 30 min. El1 compuesto puro
titulado fue liofilizado a partir de una mezcla de TFA

acuoso al 0,1% y agua.

BT
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Produccidbn: 2,616 mg (TFA-sal)

MS-ESI: [M+H]* = 499,2

HPLC: Ry = 37,5 min, Luna C-18(2),5um, 150*2
mm, deteccidén de UV = 210 nm, temperatura de horno =
40°C, flujo = 0,25 ml/min eluyente amortiguador del

fosfato 50 mM pH 2,1/agua/ACN = 20/60/20 a 20/0/80 {v/v),

tiempo de corrida = 40 min.

Ejemplo 6

5-amino-2-metiltio-4-(3-(2-(piperidin-1-il)-acetamido) -

fenil)-tienc[2,3-dlpirimidina-6-carboxamida de tert-

butilo

Piperazina (2,5 g) fue agregada a una solucién de 5-
amino-4- (3- (2-bromoacetamido) -fenil)-2-metiltio-

tieno[2,3-dlpirimidina-6-carboxamida de tert-butilo
(ejemplo 1(h), 1,0 g) en CHzCl, (50 ml). Después de 16 h a
temperatura ambiente, la mezcla fue concentrada bajo
presién reducida. El residuo fue ©purificado por
cromatografia de columna sobre gel de silice usando
DCM/MeCH = 7/1 como eluyente. El1l producto crudo fue
purificado adicionalmente por HPLC usando una columna

Luna C-18 con el siguiente gradiente: TFA acucso al

ac
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0,1%/ACN = 100/0 a 10/90 en 30 min. El compuesto puro
titulado fue liofilizado a partir de una mezcla de TFA

acuoso al 0,1% y agua.

Produccién: 766 mg (bis TFA-sal)
MS-ESI: [M+H]* = 514, 4
HPLC: Ry = 33.7 min, Luna C-183(2),5pm, 150*2

mm, deteccién de UV

210 nm, temperatura de horno =
40°c, flujo = 0,25 ml/min eluyente amortiguador del
fosfato 50 mM pH 2,1/agua/ACN = 20/60/20 a 20/0/80 (v/v),

tiempo de corrida = 40 min.

Ejamplc 7

Bioactividad in vitro de CHO-LH y AHO-FSH

La actividad agonistica del LH de los compuestos fueron
ensayadas en células de ovario de hamster chino (CHO)
transfectadas establemente con el receptor humano vy
cotransfectadas con un elemento que responde al cAMP
(CRE) /promotor que dirige la expresién de un gen reporter
de luciferaza de fuego. De la unién del ligando al
receptor LH acoplado por GS resultard en un incremento de

CAMP. Lo que a su vez induciréd una transactivacién
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incrementada de la construccién del reportero de
luciferaza. La seflal luciferaza fue cuantificada wusando
un contador de luminiscencia. Para los compuestos de
ensayo, los valores ECsp (concentraciédn del compuesto de
ensayo que causa la maxima mitad (50%) de estimulacién)
fueron calculadas. Para este propésito el programa de
software GraphPad PRISM versiétn 3.0 (GraphPad software

Inc., San Diego) fue usado.

De una manera similar la actividad agonistica del
FSH de 1los compuestos fue ensayada en células CHO
transfectadas con el gen reportero de luciferaza y el
receptor humano de FSH. Los resultados se dan en la tabla

1.

Bioactividad in vivo

Para medir la actividad in vivo de los compuestos
agonosticos de receptor LH/FSH en la induccién de
ovulacién en ratones inmaduros se estudio. En este ensayo
los ratones hembra inmaduros fueron cebados con FSH
urinario (Humegon 12,5 1IU/animal). Aproximadamente 48
horas después los animales fueron tratados con un

compuesto agnéstico de LH/FSH a un nivel de dosis de 50

282
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mg/kg. Los animales fueron sacrificados 24 horas después
del tratamiento con el agonista LH/FSH y el namero de
dvulos en el oviducto fue accesado microscépicamente. Los

resultados son mostrados en la tabla 1.
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Tabla 1

Ejemplo
No.

Nombre

EC50 CHO

LHR (M}

EC50
FSHR (M)

CHO

No.animales
ensayadons

No.
Promedio
de évulos
(50 mg/kg
p.o}

5-amino-2-matiltio-4-(3-(2-
{azetidin-1-11)-acetamido}-
fenil)-tieno 2,3~

d]pirimidina-6-carboxamida
de tert-butilo

3,086E-09

4, 62E-07

15

1,6

S-amino-2-metiltio-4-(3-(
{morfalin-4-il)-acetamido
fenil)-tieno[2, 3-

dpirimidina-6-carboxamida
de tert-butile

Ialy

4,20E-08

10

9,3

S-amino-2-metiltio-4-{3- {2~
(tiomorfolin-4-il)-

acetamido)-fenil)-tieneo[2,3-
d]pirimidina-6-carboxamida

de rert-butile

8,03E-09

1, 04E-06

10

19,8

S-—amino-2-metiltio-4-(3- (2-
(piperidin-1-il)-acetamido)-

fenil)-tieno[2,3-
d]pirimidina-6-carboxamida
de cert-butile

6, 63E-09

2,01E-07

S—amino-2-metiltio-4-(3-(2-
(pirrelidin-1-il)=~
acetamido}-fenil)-tieno[2, 3-

d]pirimidina-6=-carboxamida
da tert-butilo

6, 60E-09

4,80E-07

S-amino-2-metiltio—-4-(3-{2-
(piperidin-1-il}-acetamlide)-
fenil)-tisno{2, 3-

d]pirimidina-6-carboxamida
tart butilo

3,17E-09

1,50E-07
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REIVINDICACIONES

1. Un derivado de tieno[2,3-]pirimidina de acuerdo con

la férmula general 1,

(Férmula I)

O una sal farmacéuticamente aceptable de la misma, en
donde Rl y R2 juntos con el atomo de nitrdégeno al cual
ellos estdn unidos forman un anillo que tiene 2 a 6
4tomos de carbono, opcionalmente contiene uno o mas

heterodtomos seleccionados de N, O y/o S.

2. Un compuesto seleccionado del grupo de 5-amino-2-
metiltio-4-(3-(2-/azetidin-1-il)-acetamido)-fenil)-
tieno[2, 3-d]pirimidina-6-carboxamida de tert-butilo; 5-

amino-2-metiltio-4-(3-(2-(morfolin-4-il)-acetamido) -

fenil)-tieno[2, 3-d]pirimidina-6-carboxamida de tert-
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butilo; S5-amino-2-metiltio-4-{3-(2-(tiomorfolin-4-

il) -acetamido)-fenil)-tieno[2,3-dlpirimidina-6-

carboxamida de tert-butilo;

5-amino-2-metiltio-4-(3-(2-(piperidin-1-il)-acetamido)-

fenil)-tieno[2,3-d]pirimidina-6-carboxamida de tert-

butilo

5=amino-2-metiltio-4~(3-(2-(pirrclidin-1-il)-acetamido)-

fenil)-tieno[2,3-dlpirimidina-6-carboxamida de tert-

butilo;

5-amino-2-metiltio-4~(3-(2-(piperazin-1-il)-acetamido) -

fenil)-tieno[2,3-d]pirimidina-6-carboxamida de tert-
butilo.
3. Un compuesto de acuerdo con las reivindicaciocnes 1 y

2 para uso en terapia

4. Una composicién farmacéutica que comprende un
compuesto de tieno[2,3-d]lpirimidina de acuerdo con las
reivindicaciones 1 o 2 o una sal farmacéuticamente
aceptable de los mismos o un solvato de los mismos, en

mezcla con un auxiliar farmacéuticamente aceptable.

7e
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5. El uso de compuestos de tieno[2,3-d]pirimidina de
acuerdo con las reivindicaciones 1 o 2 o una sal o
solvato farmacéuticamente aceptable de la misma para la
fabricacién de un medicamento para el control de 1la

fertilidad.

6. Un método para tratar los desérdenes de fertilidad
en pacientes que los necesitan por la administracién de
una cantidad efectiva de un compuesto de acuerdo con las

reivindicaciones 1 y 2.
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{ S0005-01-¢1 SOLICITUDES { TRAMITES DE SOL. DE PATENTE DE IN 422,000.00

TOTAL ¢ ) 422,000.00
S0M: CUATROCIENTOS VEIMTIDOS MIL PESOS
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

ST T NS T T I R T, Y

TRAMITE
USUARIOC  RADICADOR ;‘
PATENTE DE INVENCION ¢ MOCE..{: DE UTILIDAD ) (A §
indicacién de que 3e soliciia la conceslon de una ,:a‘lenln. {) { )/ b
Dalos de identificacin del solicitante o de (a parsona que se presenta la soliciud. () { /(
Desctipcidn de 2 invencidn, () { / T
Dibujos de ser estos pertinentes. t) { / k
Comprobanie de Pago de las tasas eslablecidas. ] F
COMPLETA () : " INCOMPLETA ( ) () ' ﬁ
DISENO INDUSTRIAL { ) - ‘
- Indicacion de que se solicita el registre o« Disweio Industrial () () 8
- Datos de identificacion dei solicitante o !¢ |« persona que presenta () () '
- lasolicitud. ﬁ
- Representacion grafica y fotogréfica dei Disaiio Induetrial o musetra del J
Matarial que incorpora el disefio. ( ) () g
Comprobante de pago de las tasas estabiscidas {( ) () 2
3
COMPLETA () INCOMPLETA () () %
3
ESQUEMA DETRAZADO  { ) s
I-.
,. - Indicacién de que soliclta el registro de un Esquema de trazado. () () {%
- Datos de identificacion del soiciants o de ;2 persona que presenta F
La solicitud. {) () 1
Representaclon grafica del esquema de f: azad> { ) () k.
Comprobante de pago de las tagas estabiecidas. () () 5
COMPLETA () INCOMPLETA () () :
u

Firma Responsable: Q&Gud‘rcx M. Nexo
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Indnstria?Comercio

SUPERINTENDENCIA

Folio 87

2020
Bogotda DC

Doctor

EMILIO FERRERO
Apoderado

AKZO NOVEL M.V.

REFERENCIA:  Radicacin No. " 0420082
Solichud Intemacional  PCT/EP2002/09647
Fecha inicio fase nacional  04/04/2004

Tramite 011
Evento a7e
Actuacion 416
Oficio No. 850
Follos 001

Tenlendo en cuenta que la solictud de privilegio de patente que se tramita bajo el expediente
Indicado en la referencia, redne los requisitos de forma establecidos en la Declsién 486 de la
Comision de la Comunidad Andina, ol Tratado de Cooperacién en Materla de Patentes (PCT), el
Reglamento y la Circular Unica de la Superintendencia de Indusiria y Comerclo, se envia el extracto
de la solicitud a ia Oficina de Comunicacionss para efecto de su publicacién en la Gaceta de
Propledad Industrial.

Cumplace oc, 12 HAYO 2004

ALIX CARMENZA’CESPEDES DE VERGEL
Jefe de la D_I\Llsit'm de Nuevas Creaciones

202057



